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THE WALSALL BOILER EXPLOSION. 
On the 15th of May, a Rastrick builer exploded at the 
Birchills Ironworks, near Walsall, in Staffordshire, rei 
ty-five persons were killed. A coroner’s jury was 0 
pr em caaaiind to inquire into the circumstances 
under which these lives were lost, and a great deal of 
evidence was taken. All parties were well aoe 
Mr. A. A. Fletcher, the coroner, was assisted by Mr. F. 
B. Marten, C.E., Stourbridge. Mr. A. Young appeared 
for the Home-office ; Mr. W. F. Traill, engineer-surveyor- 
in-chief, and Mr. t. J. Richards, his assistant, for the 
Board of Trade; Mr. Gilles for the Mayor, ex-Mayor, 
and authorities, having with him Mr. H. Bewlay; Mr. 
Williams, with Mr. Davis, C.E., Wolverhampton, for the 
owners of the works; and Mr. Edge, barrister, and Mr. 
McDougal, chief engineer for the Boiler Insurance and 
Steam Power Company, Manchester. There were also 
resent—Mr. H. Hiller, National Boiler Insurance 
mpany, Manchester; Mr. Thompson, Manchester 
Steam Users’ Association; Mr. Longridge and Mr. C. 
Longridge, Engine and Boiler Insurance Company, Man- 
chester; Mr. W. Brownhill, managing director of the 
Birchills Hall Company, and others, Everyone likely to 
throw any light on the matter b n examined. 
Indeed, we cannot call to mind a boiler explosion the cir- 
cumstances of which have been more carefully investigated. 
The jury delivered their verdict on Saturday, the 26th inst. ; 
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would refer our readers to Taz Enctnerr for June 4th. | 
The question we have to consider is, why did the 
boiler explode? The jury say that the boiler was too | 
weak to withstand the working pressure, but they add | 
that because the safety valve was too small a pres- | 
sure of as much as 60 Ib. might have been reached, | 
and that at about this pressure the boiler exploded. | 
Concerning this latter point there is no evidence what- | 
ever. The foreman of the jury, Mr. Davis, however, in | 
the course of the examination, asked Mr. Niel McDougall, | 
chief engineer to the Boiler Insurance and Steam Power 
ior a if he thought the area of the valve sufficient, | 
and on Mr. McDougall saying that he considered the | 
valve large enough, Mr. Davis replied, “I differ | 
from you very much.” We do not think that Mr. Davis 
knows as much about boilers as Mr. McDougall, for in a 
little speech which he made before the verdict was given 
he announced that he had recently, after making some 
inquiry into the subject, “found that every time the | 
diameter of a boiler was doubled its strength was | 
halved.” He had also found that “although spherical | 
ends were twice the area of flat ends, the pressure was | 
only equal to flat ends.” It seems evident that Mr. 


boilermaking during the cuurse of the inquiry, and could not 
therefore speak with much authority ; but no doubt Mr. 
Davis put the paragraph about the safety valve into the 
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verdict. It will be remarked that the boiler was in com. 
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at or about the time of repair, modified the conditions 
under which it worked in such a way as to bring about 
the explosion. So far as could be known the boiler was 
the better, very much the better, for the repairs; but, as 
a matter of fact, the repaired boiler was not so strong as 
the unrepaired boiler. By reasoning in this way, and 
sifting facts a little, we gradually narrow the field of 
inquiry. Let us turn now to the boiler itself, as shown 
in our engraving, and see what it has to say for itself. 
_The boiler was 26ft. long and a little over 10ft. in 
diameter, the internal tube was 4ft. in diameter and 11ft. 
high, and into it opened four cross tubes, each 2ft. in 
diameter and 3ft. long. The circumference of a boiler 
10ft. in diameter is 377in. From this let us deduct about 
100in. for the metal removed at the four cross tube holes, 
and we have left 277in. The thickness of the shell plates 
at the time of the explosion was probably under ;7;, the 
original thickness ; we shall not be far wrong if we call 
it ‘37 of an inch. There were in consequence 102’5in. 
holding the top and bottom of the boiler together. The 
plates were made up in this boiler with the fibre 
rey lengthways of the boiler. We may from the 
en assume that they were equal when cold to 
18 tons on the square inch. This being so, it would 
require a longitudinal strain of 1845 tons, or 4,132,800]b., 


to tear the boiler asunder. There are 11,300 square 


inches in a circle 10ft. in diameter, and it is readily seen 
that the pressure on each square inch must be in round 
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and we regret to add that it is not entirely satisfactory. It 
ran thus :—“ That the twenty-five persons came by their 


deaths through the explosion of No. 4 boiler at the | 
Birchills Hall Ironworks, and we find that the hard firing 


to which the boiler was subjected day and night together 


with the weakening of several of the plates by corrosion, | 


and the many times it had been repaired, brought the 
boiler into too weak a state to withstand the working 


pressure, which we think exceeded 30lb. per square 


inch, and probably at times rose from 40 lb. to 601b. to 


the square inch, and somewhere about that pressure we 
think the boiler exploded—the safety-valve area being too | 


small for so large a diameter boiler ; and that the Birchills 
Hall Iron Company were much to blame in using the 
boiler in the manner they have done after the repeated 
cautions of the Boiler Insurance Company ; also that the 
boilers have not been managed by a competent engineer ; 
and, seeing the want of steam and water indicators upon 
the boiler and the incorrectness of those that were in use, 
together with the load upon the safety-valve more than the 
boiler was strong enough to bear with safety, we are of 
opinion that it shows the necessity of the Government 
instituting certain regulations for the management of steam 
boilers in general, and we respectfully request the gentle- 
men they have deputed to watch this inquiry to lay this 
ret of ours before them.” 
e have no intention of reproducing even a summary 
of the evidence on which the preceding verdict was 
; but we can give our readers an opportunity of 
attaching their own value to it. The accompanyin 
engraving shows the boiler, and gives a ground plan o 
the works ; it is so complete in itself that it needs no 
special description. For certain general information 
concerning Rastrick and other boilers in ironworks we 


| munication with others, so that it-did not always rely on 
one safety valve. This valve was 5}in. in diameter, 
which ought to be ample for a boiler with only 550 square 
feet of heating surface. However, as no proof was put 
in that 60 lb. pressure had ever been reached, we need 
say no more on this point. 

The boiler either exploded at the workin,  maeye sie 
about 41 lb., or at some pressure above or below that. 
At the time of the explosion the safety valve was blow- 
|ing off; not hard, but certainly ae The pressure 
could not therefore have exceeded save for a moment or 
two at the most about 43 lb. on the square inch. Now, 
it is a noteworthy fact that a short time before, this boiler 
had plates in it less than ;;in. thick, and was worked at 
the time, and the safety valve blew off steam. These 
defective plates were all taken out and new plates were 
ic in, and the repaired and ostensibly stronger boiler 

urst under a pressure readily withstood by the boiler in 
its ostensibly weaker condition. Mr. McDougall handed 
in a report, in which we find the following words :—“ In 
seeking to arrive at a conclusion as to the cause of the 
explosion, one fact worth considering is that a boiler 
which in November of last year was actually worked at 
a pressure of about 33 lb. to the square inch up to the 
time our inspector examined it, with plates in the bottom 
only ;;in. thick, should now, after extensive repairs, 
have burst, although the thinnest part of the thinnest 
plate which can now be found in the bottom is four 
times the former thickness. In connection with this, it 
should be borne in mind that ;;in. of solid plate, of a 
tensile strength of 18 tons to the square inch, is sufficient 
to stand a pressure of over 40 lb. to the square inch in a 
boiler of this diameter.” It would appear therefore that 


the repairing of the boiler, or something which was done 


numbers 365!b. to pull the boiler asunder. But it so 
happened that just where the cross tubes were inserted a 
rivetted seam ran round the boiler. Under no circum- 
stances could this ring have had more than 56 per cent. 
of the actual strength of the plate. Let it be borne in 
mind that it had been severely caulked, that it had been 
exposed to intense heat for years, and that it was not of 
first-rate workmanship to begin with, and we think it 
may be conceded that its strength did not exceed 40 per 
cent. of that of the plate. The longitudinal bursting 
strength of the boiler was thus about 136 lb. on the square 
inch, but it must not be forgotten that there were many 
patches on this seam about the orifices of the cross tubes. 
If matters rested here, it might be granted at once 
that the boiler was quite strong enough ; and during the 
earlier part of the career of the boiler there is no reason 
to think that it was deficient in longitudima! strength. 
There was, however, evidence tendered, which was not 
rebutted, to show that at sometime recently the position of 
the float which showed the water-level. had been altered, 
with the effect of lowering the water-level by about 2ft. 
This had been probably done to cure priming ; but the 
effect of the change would be to permit the over- 
heating of a ring of plates round the middle of 
the boiler, between A and B, as shown in the 
engraving. The whole top of the boiler flew away from 
the bottom, the parting taking place at the circularseam of 
rivets to which we have referred, and the parting was we 
believe due to the overheating of which we speak. Mr. 
McDougal in his evidence says :—“ With the water worked 
at a low level, the effect of a few seconds of priming, with 
a 10in. stop-valve open 24in., as appears to have been the 
case in this boiler, would be to lay a band of metal bare 
to the flames all round the shell, immediately above] or 
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down to the four branch tubes. From the attachment 
of these tubes to the shell at this part, which, owing to 
the extent the shell is cut away at four places to provide 
for the branch tubes, is the weakest part of the boiler, 


~the plates and angle irons are subject to excessive strains 


from the unequal expansion of the tubes and the shell. 
There is ample evidence of this action in the patches which 
have been required in the plates round the branches, and 
the result of excessive heating of the plates around these 


structure, a calculation made in an exactly similar manner 


parts would be to intensify the strains to such an extent | 
that rupture might easily take place before the plates were | 


hot enough to show strong indications of heating. The re- 


| exposed by the piers. 


duction in strength and ductility of iron when subjected to | v 
_ the greatest possible amount of surface. This for most 


a comparatively low heat is now well understood, and iron 
of the character used in the construction and repairs of this 


boiler, as shown by the tests to which the samples | 2 i 
' case, therefore, after finding the whole maximum pres- 


have been subjected, would no doubt be peculiarly sus- 


ceptible to this action.” A careful examination of all the | 
circumstances leads us to very nearly coincide with Mr. | ‘ } 
| former in calculating the transverse bending moments, 


McDougall’s explanation of the explosion, which is that 
the fatal rent began round the branch tube fronting the 
furnace marke:l No. 2 on the plan; and that it ran round 
the horizontal seam—the fragment B being blown out 
bodily ; the other pieces being blown right and left from 
the joint between A and D, which probably parted as the 
boiler left its seat. 

The statements made by the witnesses concerning the 


thickness of the scale on the boiler, its tendency to prime; | 


has to be made for a wind blowing in a direction slightly 
oblique, say ten or twelve degrees, to the line of the rails, 
and again some seven or eight degrees inclined to the 
horizontal. Here, again, the train may be considered as 
placed on the bridge, although, as already explained, its 
omission will not produce so much effect by far as would 
its omission in making the calculation for the transverse 
wind. 

To complete the calculations of the effect of the wind, 
we must fnally make similar calculations fur the surface 
Here, again, we must carefully 
choose such an inclination of wind as will leave exposed 


groupings of the columns will deviate considerably from 
both the normal and longitudinal directions. In this 


sure, it will be necessary to resolve it into two compo- 
nents, one normal and one longitudinal, and to use the 


and the latter in calculating the longitudinal ones. 
Evidently in this case the wind may be taken as hori- 
zontal, as an inclination to the horizontal would not 
ex the piers to any additional Ren pao 

n this latter portion of the process of reckoning the 
total effect of the wind-pressure, it is to be observed that 
we have not at the outset the general dimensions of the 
piers given us. We must first make a rough provisional 
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the indifferent quality of the plates; and the frequent repairs, 
all tend to the same end. They show that all the proper 
conditions of safety were violated. Had all the instruc- 
tions of Mr. McDougall and his men been carefully and 
rigorously carried out, the boiler could probably have 
been worked in safety for twelve months, the time for 
which it was insured ; but the margin of safety was so 
small that no room was left for departures from the 
instructions of the boiler company. This was the weak 
int in the company’s action. It would, however, 

y have been justified in refusing the boiler. Indeed, 

it is one of the most useful functions of such companies 
to take under their charge boilers which are not in first- 
class condition. The line of risk must be sometimes 
approached, and in this case it seems to have been over- 
stepped. 


BRACED PIERS FOR BRIDGES. 
By Rosert H. Samira. 
Late Professor of Engineering in the Imperial University, Tokio, Japan. 
No. II. 

In the preceding paper on this subject, which will be 
found in Tue Encinerer for June 18th, is given 
the mode of proceeding to find the transverse wind 
pressure when no train is on the bridge. But 
the moments on the pier will always be greater when 
the train is on the bridge, and, therefore, since when 
it is on, it will evidently shelter a large portion of 
the lee girders, instead of calculating the two wind effects 
separately, that on the girders and that on the train, it is 
best to make the whole calculation for the two together 
at once by the already described method of projection 
in a direction slightly oblique to the normal, considering 
the train placed in ition on the rails. much for 
the transverse bending moments. This calculation of 
wind pressure will also give a vertical component bearing 
down on the flooring and other horizontal surfaces. This 
is transferred to the piers and must be allowed for, as an 
occasional increase of the equally distributed compres- 
sive load upon the horizontal sections. 

In orderto find the bending moments on the piersections 
in a longitudinal sense due to the wind on the super- 
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design of them founded upon the previously explained 
calculations and by the methods to be hereafter noticed, 
and from this provisional design make a first approxi- 
mation to the pressure of the wind upon the pier as 
finally designed. With this new data the design of the 
pier can then be completed finally and in detail. 

It is to be noticed, as previously remarked, that it can 
nearly always be predicted with tolerable certainty on 
which side of the bridge will come the greatest wind that 
ever will blow upon it. But there are probably few 
engineers who would on account of this fact sanction any 
deviation from symmetry in the design of the horizontal 
section of the piers, except, perhaps, in very exceptional 
situations, where there is a dead certainty of having high 
winds periodically at particular seasons from a well- 
known quarter of the compass, and where, also, there is 
an almost equal certainty that all winds coming from the 
opposite — will be moderate. We will, therefore, 
in what follows suppose the condition of symmetry to be 
of. 

t is not necessary here to do more than merely re- 
mention the similar action of water currents, because it 
has never been proposed to use braced structures of iron 
under water. The reasons are very obvious. If the 
current were a steady one, such as the flow of a river or 
a tidal flow, there would certainly be no difficulty in 
making the structure initially strong enough to withstand 
it, but corrosion at the numerous joints would speedily 
reduce that strength to an enormous extent, while proper 
occasional inspection of the parts under water would be 
impossible. Again, where the structure would be exposed 
to wave-action the unsuitability of iron structural work 
to resist the impact of waves needs no explanation. 
Woodwork is not exposed to the same disadvantage as 
ironwork under water, and therefore we frequently see 
braced timber piers in that situation ; for example, as 
the supports of small jetties on the sea-side. If the 
timber is properly chosen it is not subject to corrosion, 
but is only gradually worn away by the attrition of the 
waves upon it, and the joints are usually the most 
durable portions of the structure. On the other hand, 


having regard to the sections of the timbers that for 
other reasons it is necessary to adopt, it is easily recog- 


nised how the wooden pier can withstand violent wave 
shocks, such as would knock out of shape such a braced 
iron pier as might be its substitute in other respects. As 
the author is not here discussing the design of wooden 
frameworks but that of iron ones, he will therefore pass 
on with the remark that for the reasons that have just been 
explained, the kind of pte that he is now dealing 
with, when they are to fourded in water, must be 
placed on the top of an underetructure of stone, brick, or 
concrete, or upon large concrete-filled iron cylinder piles, 
of sufficient size to have ample stability standing ratty by 
itself. How much that stability must be, and how this 
understructure must be connected with the upper portion 
of the piers, will be shown later on. 

_ There has now to be indicated the sort of experimental 
information which is required for the determination of 
the magnitudes of the wind forces on the exposed sur- 
faces, the character of the action on the piers of which 
forces we have just been discussing, on the assumption 
that their magnitudes were Although the 
mathematics of this subject has been advanced very 
much of late years with the help of the powerful 
analysis which modern mathematicians possess, the 
difficulties of the subject are still so great that very little 
assistance of practical use can as yet be obtained from 
theory. The complexities of theoretical calculation 
become, of course, far greater when the viscosity of the 
air is taken into account, and when this is left out of 
account very little practical reliance can be placed upon 
the results. 

_The pressure upon the front and back surfaces of 
differently sized and shaped plates exposed to a wind 
may be measured experimentally. Two modes of experi- 
menting readily suggest themselves. First, we may 
expose the plate fastened to the top of a vertical arm, 
which can rotate round a fixed horizontal axle. The arm 
must be prolonged below the axle, and have a weight 
fastened on it, so as to keep the arm and plate upright, 
or nearly upright. The weight should be adjustable on 
the arm to different distances from the axle suitable for 
experiments on different sizes of plates. As the force 
of the wind rises the arm is tilted away from the vertical, 
and the amount of deviation measures the force of the 
wind. The whole apparatus must swivel round a vertical 
axis, and have on it a tail, by which it is blown round, so 
that the experimental plate always faces directly to the 
wind. Either the weight must be made so heavy that the 
deviation from the vertical remains always small, or else 
the plate must be hinged on the arm, and feathering gear 
introduced, which will keep the plate always upright 
however much the arm may be inclined. The mode o 
calculating the wind pressure from the observed angle of 
inclination of the arm is quite obvious. The objection 
to this apparatus is that since the wind never remains 
for half a minute in a mathematically steady condition, 
the weight, arm, and plate begin to swing back an 
forwards, the range of the swing sometimes increasing 
and at other times decreasing. This objection may be 
partially obviated by allowing the weight to move 
immersed in water or oil, or other still more viscous liquid. 
The oscillations are deadened by this means, but of 
course, at the same time the sensititiveness of the 
instrument to quick changes of wind force is lessened. 
The frictional resistance of the liquid to the passage 
of the weight through it may be increased by giving 
it a large surface in proportion to its weight, or else 
by making the box holding the water only very slightly 
larger in section than is just sufficient to allow of the 
passage of the weight. An _ ordin anemometer 
measuring the velocity of the wind should stand imme- 
diately beside the apparatus, and readings from the two 
instruments should always be simultaneous. 

A large series of observations with such an instrument 
as has just been described, with different wind velocities 
and different sizes and shapes of plates, would 
undoubtedly be of the greatest value. The experiments 
should be made not only with flat plates, but also with 
cylindrical and spherical surfaces, and again with com- 
posite grated surfaces made up of a series of parallel 
flat or round bars. With these latter in different experi- 
ments, different proportions between the widths of the 
interstices and of the bars should be adopted. 
experiments should be made on grate surfaces made up 
of two series of bars, the one series lying in a plane 
behind the plane of the other series, and the bars of the 
one series alternating with those of the other in the pro- 
jection on the plane of either. The effect of varying the 
distance between the two planes of the two series should 
be carefully observed. The analysis of a mass of obser- 
vations under these various conditions is a comparatively 
simple matter, demanding only a little orderliness in the 
method of procedure, and a little patience. 

The other obvious method of experimenting on wind 
ressures on exposed solid surfaces is to fix a large plate 
acing the wind, and to mount on its surface at various 

points pressure gauges which will measure directly the 
wind force at these points. These pressure gauges would 
probably most conveniently consist of bent U ee | 
partially filled with coloured water. If it were desi 

to measure simply the difference of pressure on the front 
and on the back of the plate at certain points of its area, 
each of the U tubes would have its two open extremities 
at the same level, one extremity opening to the front of 
the plate, the other to the back. To measure, however, 
the absolute excess of intensity of pressure at any point 
of the front surface over the mean atmospheric pressure 
at some distance clear of the plate, the U tube would 
have one open extremity on the face of the plate, and 
the other leg of the U would need to rise up to and 
somewhat beyond the top edge of the plate. The plate 
should be kept isolated ; that is, should be kept well 
clear of all objects the neighbourhood of which might 
interfere with the influence of the wind. The levels of 
the coloured water in the branches of the U tubes would 
need to be read from a little distance off by means of a 
cathetometer. In this second mode of experimenting, 
the oscillations of the mass of water in the gauge tubes 
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ill not be found so seriously inconvenient as those of 
bg pendulum arrangement of the first described method 
of experimentation. The oscillations of the water can 
be checked by contracting the sectional area of the U 
tube at one point of its length—for instance at the bottom 
of the U. Either of the two apparatus that have been 
suggested can easily be made to register automatically 
the maximum occurring pressure. : 

E.—Each section of the piers has to bear, besides other 
things, the weight of all that portion of the pier lying 
above the section. If S be the horizontal section in 
square inches throughout a vertical height / inches, and 
w be the weight per cubic inch of the material of which 
the pier is built, then the section at the lower extremity 
of A has to bear a load greater by wS/ than that coming 
upon the section at the upper extremity of h. Of course, 
this is only one of the elements in the calculation which 
determines the proper rate of increase of section down- 
wards. Another important element is the increase of 
bending moment from section to section downwards. 
Both of these must be taken into account simultaneously 
in the general calculation upon which we enter imme- 
diately. Before doing so, however, it may be well to 
illustrate what eane ba the independent effect of E in 
increasing the proper section. suppers that there were 
no bending moments at all. if e material be cast iron, 
weighing 0°26 lb. per cubic inch, and 3 tons per square 
inch be considered the allowable stress on it, then the 
following are the values of the ratio S : 8, of the section 
§ at a depth / from the top to the section §, at the top :— 

h in feet 3 50 100 150 200 20 300 

RatioS:S, ... 1023 1047 1°72 1°122 1°148 
If the material be taken still as cast iron, and the stress 
allowed reduced to 2 tons, the following are the values 
te S :S, corresponding to the same series of depths from 

top :— 

RatioS :S- ... 1035 1°072 1°109 1°148 1°189 1°231 
In the first case 5 per cent., in the second 7% per cent. of 
additional section for every 100ft. of depth are approxi- 

A similar calculation for a brickwork pier gives the 
following ratios for 

8:8 = 119 1°41 168 200 287 2°82 
for the same series of values of the depth in feet, 
if the allowable stress on the material be taken as 250 1b. 
per square inch. 

These figures illustrate the independent influence on 
the form of the piers that the weight of the piers them- 
selves should be allowed to have. Actually, and espe- 
cially so for iron piers, it will be shown that the wind 
pressure has not much to do with the proper variation of 
the area of the pier section, and therefore the variation 
given above, as determined from the superincumbent 
weight of the pier, is what ought to be allowed. 

e first step in the design is to settle what ought to 
be the horizontal section at various levels. It is assumed 
that the maximum bending moment at each level has 
been already found—only approximately, of course, 
because one of the elements in the calculation is, 
as has already been explained, the surface exposed 
by the pier itself to the wind, and this cannot be 
known accurately until the design of the pier has been 
completed. It is assumed also that the whole vertical load 
coming on the top of the pier has also been calculated. 
In what follows this last-mentioned load will be called W, 
and the bending moment at any depth / below the to 
M. The horizontal section of the pier at this depth 
will be called 8. It is our present object to calculate S. 
The moment and the section at the top of the pier may 
be called M, and §,. 

When a structure exposed to bending is made up of a 
large number of pieces jointed together in an imperfect 
manner it is quite futile to try to calculate its resistance 
to bending by the ordinary rules, according to which the 
strength of solid beams of continuous homogeneous 
material is reckoned. The common theory of bend- 
ing assumes that the material is so homogene- 
ous throughout every particle, and in the bonds of 
cohesion between every individual particle and its 
neighbour, that every way ge! transverse section 
that can be drawn through the structure, and which is 
quite flat before the bending stress is created, remains 
when that stress is applied, perfectly flat with mathe- 
matical accuracy. If this condition is not fulfilled with 
exactness, or with a very close approximation indeed to 
exactness, the whole theory loses all pretensions to even 
rough accuracy. Again, another assumption made in the 
ordinary theory of bending is that the modulus of 
elasticity is.the same for d of stress both in 
compression and in tension, and if this assumption does 
not agree with the facts of any particular case the theory 
fails also. Neither of these assumptions can be taken 
as even fairly accurate, for, for example, a mass of brick- 
work with common mortar. If the very best cement 
were used for all the joints then the above suppositions 
might hold, but for all ordi masonwork they cannot 
be sup todo so. It is, theretore, a fallacy to sup- 
pose that if the resultant pressure upon a column of 
rectan section of common masonwork fall outside 
the middle third of the width, a tension will be produced 
at one edge. If the og | were applicable to such 
cases, a wagon load of rails Jaid at one edge of a lat 
masonwork pier would produce an appreciable tension 
at the opposite edge. It seems only necessary to mention 
such an illustration to show that the theory is inapplicable. 
There are so many joints, the continuity between the 
facing surfaces of which is imperfect, that in most cases 
it would probably be nearer the truth to reckon as if the 
pile were made up of dressed stones simply laid one on 
the other without any mortar between, in which case it 
is evident that there could be no tension anywhere. The 
fallacy of the too common statements in the elemen 
text books on this subject becomes still more abs 
when it is asserted that the stability of the pier becomes 
endangered when the resultant pressure falls outside the 
middle third of the rectangular section. 


INVERTED CYLINDER ENGINE 
MESSRS. CRAIG AND CO., PAISLEY, ENGINEERS. 


Tue inverted-cylinder engine illustrated in the annexed 
woodcut was e to drive the paper-making machine of 
Messrs. R. and W. Watson, of the Linwood Paper-mills, 
near Paisley. For a number of years, the makers, Messrs. 
A. F. Craig and Co., have fitted their engines with a four-slide 
automatic variable expansion gear, in which the slides ure 
made to work in a plane at right angles to the piston 
rod. This valve gear adapts itself Shoth to the horizontal and 
vertical engine types, the only difference being that the 
exhaust valves in the upright engine are worked by one 
excentric and weigh-shaft. 

The oa of four-slide automatic variable valve gears 
have the slides placed crosswise over or under the cylinder. 
Gridiron valves are mostly used, as they ensure a very small 
slide travel, and in the example before us the valves are also 
of the same form with flat faces, and they are similarly moved 
across the cylinder. A great variety of mechanisms have 
been introduced for the purpose of working such flat slides ; 
thus they have at times been arranged independently of each 
other—as in the patented valve gears of Smrezka, Theis, and 
Berchtold—whereby wider es of automatic cut-off are 
ensured, and at other times we find these valves set dependent 
on each other, as in the Wannieck type. In this case the 
cut-off under the control of the — is mostly limited 
to # stroke, though there are of course exceptions—thus 
Kuchenbecker’s valve gear forms an exception, by 
permitting automatic cut-offs up toy stroke. With Messrs. 
A. F. Craig’s horizontal valve arrangement, the two 
ne valves are the main steam valves, and the two under 
the cylinder are the exhaust. They are then worked from a 
horizontal shaft running parallel to the cylinder centre line. 
The steam valves are opened by cams keyed on this shaft. 
The cut-off cams are keyed on a tube, which is loose on the 
same shaft, and which is driven by a steel pin allowed to pass 
—— a parallel slot in the shaft and an angle slot in 
the tube. This pin is fixed ina sleeve, and is connected to 
the yovernor by bell-crank rods and lever. When the 
governor is at its highest —_— the cams are set so that 
as soon as the steam cams leave the rollers for opening, the 
cut-off cam has begun to close the valve, and as the travel of 
the valve for a large opening is so little, the cut-off takes place 


very rapidly. When the governor is down the forementioned 

sleeve falls back to the end of the slot, and turns the tube | 
back, thus ne back the cut-off cams, making the cut-off | 
later, The range depends on the angle given to the slot, The | 


exhaust valves are worked by cams and levers, and remain 
freely open during the whole stroke; as these valves are 
placed close to the cylinder, the clearance spans are reduced 
to a minimum. 

Having thus explained the horizontal valve gear arrange- 
ment, which, with the before-mentioned exception, is identical 
in principle with the one herewith illustrated, we will now 
proceed to a general description of the engine itself. The 
cylinder is 10in. diameter, the stroke 20in., the maximum 
and minimum number of revolutions is 80 and 60 per minute. 
The engine is mounted on a box sole-plate, on which is cast the 
crank shaft pillow blocks, as well as the seats for the foot valve 
and air pump. The crank shaft is 34in. diameter at its 
bearings. The columns are cast hollow; one of them forms 
the condenser. The slides are cast on the columns, means 
being provided on the crosshead for taking up wear. The 
a and crosshead are forged together of steel; all the 

ushes are of phosphor bronze. The air-pump is wrought by 
levers and links from the crosshead ; the nese of the 
pump is 7in., and it has a stroke of 10in. The bucket and 

ids are all of phosphor bronze. The valves are india-rubber. 

he steam and exhaust valves are, of course, driven here by 
an upright shaft by mitre wheels. The exhaust valves are 
worked by one excentric, the travel being l4in. The 
admission valves have a travel of jin., the opening cam being 
fixed in position to give the lead at the proper time. The 
angle in the tube is so cut that it varies the range of 
automatic cut-off from 7 to 3 of the stroke. The valves 
have an opening of four squareinches. The governor is of the 
Porter type, and it is driven from the upright shaft by a spur 
wheel ond pleen: which are machine-cut. The whole of the 
valve levers and spindles, upright shaft, cams, and governor 
connections, are of steel, and the other parts of the engine 
require no description, as they are clearly shown in our 
perspective view. 


THE Barrow SHIPBUILDING ComMPaNy’s WorKS, BARROW-IN- 
Furness.—In describing these works in our last impression, we 
drew special attention to a fine boiler drilling machine; stati 
that it will drill four holes at once. We should have said that it 
will drill eight holes at once. We are informed also that the 
makers are Messrs. hog and Hunter, Dolphin Fonndry, 

and not Messrs. Campbell and Davis, as stated therein, 
We hope to illustrate this machine shortly. 
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THE BRUSSELS EXHIBITION. 

Tue purely National Exhibition in the Belgian capital, the 
opening of which was briefly recorded in a recent issue, forms 
the subject of a Royal decree, dated 20th August, 1879. The 
executive members of the Commission of Organisation and 
Management are:—M. Vanderstraeten, Burgomaster of 
Brussels, president ; Count Adrien d’Oultremont, M. Charles 
Buls, and M. Auguste Ronnberg, with M. Ad. de Vergnies, as 
general secretary. The regulations expressly state that 
no article exhibited may be copied or reproduced without the 
written consent of the exhibitor; and the Commission reserve 
the right of publishing general views of the Exhibition. No 
charge is made for space, gas, or motive power, and the 
expense of carriage, reception, and re-expedition is borne by 
the Government. On the other hand, only one free admission 
is granted to each exhibitor, who has to pay the entrance fee 
of his assistant. A medaland diploma of participation will 
be granted to the exhibitors ; but prizes are only offered in the 
agricultural and horticultural shows that are arranged in con- 
nection with the Exhibition. 

The exhibits are classified under four sections :—(1) Educa- 
tion, Industrial and Decorative Art; (2) Industry ; (3) Agri- 
culture and Horticulture ; and (4) Ancient Industrial Art. 
The first section is subdivided into three groups, the second 
of which includes—Class 3—-the organisation, methods, and 
matériel of higher instruction, embracing (A) museums and 
laboratories ; (C) appliances for scientific research and techni- 
cal instruction ; and (E) the labours of scientific bodies, while 
Class 4 includes:—{A) Portable appliances for scientific 
exhibitions, meteorological instruments; and the baggage of 
the mineralogist, colonist, and pioneer. Class 5 is devoted to 
mathematical and surveying instruments, and Class 7 to tele- 
graphic appliances, including (G) telephones, megaphones, and 
microphones. 

The second, and by far the largest, section is subdivided 
into four groups. The first, extractive industries, raw and 
finished products, comprises : Class 21, products and working 
of mines and metallurgy; Class 32, chemicals; Class 33, 
dyeing ; and Class 35, mining and metallurgical plant. The 
second group, plant and processes of the mechanical industries, 
includes appliances for: Class 36, food preparation; and 
Class 37, chemistry, pharmacy, and tanning. Class 38, 
machines and appliances of mechanism in general, embraces : 
(A) Detached pieces of mechanism, gearing, clutches, 

overnors, &c.; (B) lubricators; (C) meters, counters, and 

ynamometers ; (D) lifting appliances ; (E) water-raising appa- 
ratus; (F) water motors; (G) accumulators and hydraulic 
presses ; (H) steam engines and boilers; (1) condensers ; 
(J) gas, hot air, and compressed air engines; (K) electro- 
magnetic motors. Class 39, machine tools, comprises (A) 
wood-working and cask-making machines ; (B) boring, planing, 
morticing, drilling, screwing, and rivetting machines ; 
(C) tools for pressing, grinding, and mixing, sawing, polish- 
ing, &c., and machine tools for special industries. Class 40, 
spinning and rope-making ; Class 41, weaving ; and Class 42, 
making up of clothing, follow; Class 43 includes the plant for 
furniture-making and habitation ; and Class 44, that for paper- 
making and various printing processes. Class 48, railway plant, 
includes (A) detached parts ; (B) fixed plant for railways ; (C) 
fixed plant for tramways ; (D) rolling stock; (E) ‘* automo- 
bile” vehicles and road locomotives ; (F) plant for manufac- 
turing and repairing straps; (() appliances and engines for 
working inclines ; and (H) plans of stations, ranning sheds, 
&c. Class 49, civil engineering, public works, and architec- 
ture, embraces (A) materials for construction ; (B) plant and 
processes for the preservation of wood, and machines for 
testing the strength of materials ; (C) plant for earthwork, 
excavators, and stone dressing machinery ; (D) locksmith’s 
work ; (E) plant for foundations, pile-driving machines, and 
marine works ; (F) the distribution of water and gas to towns, 
and roadmaking appliances ; (G) bridges, viaducts, aqueduets, 
sluices, dams, and sewers; (H) lighthouse and buildings. 
Class 50 is devoted to navigation and life-saving, 51 to military 
engineering, 52 to arms, 53 to cutlery, and 54 to lighting and 
heating. In the third group are to be found woven fabrics, 
clothing, and accessories ; and in the fourth group alimentary 
products. The third section is also divided into four groups. 
The first, agriculture, embraces agricultural implements and 
the plant for works connected with agriculture. The second, 
forestry, includes appliances and processes for charcoal- 
making, while the third is devoted to pisciculture, and the 
feurth to horticulture. In the fourth section, subdivided 
into two groups, the first is confined to actual objects of 
ancient industrial art, and the second to reproductions of the 
same by moulding, casting, electro-metallurgy, engraving, 
photography, heliography, or other processes. 

The enclosed space devoted to the Exhibition occupies 
74 acres, and that roofed over, including the temporary por- 
tion, is about 17 acres. The building has been designed by 
M. Bordian, architect, Brussels. The whole frontage is roughly 
1500ft. long, and the depth 150ft., not including the two 
pavilions solidly erected in the blue stone of the country, 
which project beyond the general line of facade. The two 
wings on either side of the pavilions, and the semicircular 
arcade in the middle, have been constructed temporarily of 
timber covered with canvas, and painted as they are the same 
colour a3 the stone, cannot be distinguished therefrom at a 
little distance. This speedy method of construction was 
readered necessary by the exceptionally hard win- 
ter, which completely stopped all building operations 
for seme months; but the whole plan is to even- 
tuaily be carried out in stone, when this portioa of 
the building will form a pernmianent museum for technical 
instruction. The severe weather also retarded the erection of 
the iron shedding at the back. During the mouth of January, 
when we visited the works, only about half the roof bad been 
put up; aud the cold was sometimes so intense that hands 
were blisterel as if by heat, on merely lifting the ironwork. 
That the building is ia so forward a state, notwithstanding 
the diiliculties encountered, is a matter for congratulation and 
compliment. Situated on rising ground at the top of the 
Rae de la Loi, it presents an impesivg appearance. 

The uprights of the shedding are 8} metres—nearly 27{t.— 
high, and consist of two channel irons 20 centimetres—8in.— 
wide, bolted together, with the channels outwards and 
distance pieces between, so as to form a breadth of 23 centi- 
metres—in. These uprights carry light lattice girders a 
metre deep, on which rest the angle iron rafters ; and three 
struts and tiree tie-rods complete the bays, which vary in 
width from 9°66 metres—3Ift. Gin.—to 19°32 metres—63it. 
sin. The roof of the Galerie des Machines, which occupied 
the back of the building, greatly resembles that of the Paris 
Exhibition of 1878. In the middle of this department is a 
geservoir, 20x 15 metres, from which the pumps entered for 


competition and contained in the annexe behind will draw 
their water. 

On the south side of the reservoir—that to the right when 
facing it—is a 285-horse power horizontal Corliss engine with 
only one cylinder, made by M. Van den Kerchove, Ghent, 
with expansion and condensation variable by the governor. 
The guides, on the girder Peg in one piece with the 
aticie cover and plummer block, form a casting about 18ft. 
long. The massive fly-wheel has recesses in its periphery for 
being turned round by hand-spikes when the engine stops on 
the centre. This motor will drive the shafting of this half 
the department, which is entirely devoted to spinning and 
weaving machinery, with the exception of some well-finished 
machine tools at the further end. 

To the left, or north side of the central reservoir, is a com- 
pound engine of 150 indicated horse-power with equilibrium 
valves and variable expansion gear on the Sulzer system, 
made by Carels, Frerés, Ghent. The cylinders are 45 and 
70 centimetres—l4°7in, and 22-9in.—in diameter; and the 
frames, as in the engine named above, form the guides, being 
cast in one with the plummer block, but are bolted to a 
separate cylinder cover. This engine is provided with rope 
gearing from the fly-wheel for driving the pumps entered for 
competition. Adjoining is an 80-horse power single cylinder 
horizontal engine, with Zimmermann’s automatic variable 
expansion gear for driving the coin-stamping machines shown 
in front of the reservoir, with a large collection of dies, ingots, 
and rolled bands of metal. The Société des Produits du 
Fiéna have erected a pair of winding engines of 300-horse 

wer, and a mine ventilator combined with engines. 

I. C. J. Beer, of Liege, shows several engines, one with 
variable expansion ; and M. H. Bollinckx a machine for pro- 
ducing cold air, combined with an engine for driving it. 
MM. Libert et Cie. send a vertical boiler with M. Colson’s 
mechanical arrangement for preventing incrustation, and a 
7-horse power semi-portable engine. The Société Marcinelle 
et Couillet make an imposing display with a 50-horse power 
horizontal Corliss engine, two locomotives, some steam 
cylinders, shafts, and cranks ; and a large space at the end of 
the gallery is occupied by the Société John Cockerill, who 
have put up a 1000-horse power pumping engine, intended for 
the Mansfield Mines, Prussia; a compound marine engine of 
360-horse power with inverted cylinders, shaft, and screw pro- 
peller, for the Caucasus and Mercury Company’s Caspian Sea 
service ; and a compound marine engine for a paddle-boat of 


slight draught for the river Amour in Kamtschatka. There 


are also a locomotive boiler with long fire-box, some railway 
wheels, and an elaborate plan of the works at Seraing. 

The department of railway plant, Class 48, forms a con- 
tinuation of the Galerie des Machines in this direction, and 
includes no less than seventy-eight exhibitors. Besides the 
facsimile model of the first Belgian locomotive, the Adminis- 
tration of the State Railways contributes a light tank engine 
of new type, designed by M. Belpaire. The boiler is formed 
of two cylinders superposed, affording a large steam space. 
The distribution of steam is effected without excentrics by 
the piston crossheads, and the reversing arrangement is 
peculiar. The wheels partake both of the disc and spoke 
type, with a special method of fastening the tire. The 
Westinghouse brake is om with Mr. Stroudley’s brake- 
block arrangement, as u on the London, Brighton, and 
Sovth Coast Railway. The Grand Central Belge Company 
send an eight-wheel coupled engine for steep gradients, weigh- 
ing about 40 tons light, and 50 tons in running order, fitted 
with Belpaire fire-box and Walschaert’s system of steam 
distribution. The Compagnie Belge de Construction— 
director, M. Ch. Evrard—send an Etat Belge passenger 
tank engine, a steam carriage on the Belpaire system, a 
variety of carriages and wagons, and a traverser used in the 
Exhibition. The Soc. An. des Forges, Usines, et Fondries de 
Haine St. Pierre show a goods locomotive with six coupled 
wheels 1°45 metres—4ft. %ia.—in diameter and a 10-ton wagon 
for rails. The Soc. An. Metallurgique et Charbonniere Belge 
contribute a passenger tank engine for steep gradients, with 
ten wheels and radial axle-boxes, for the Belgian State Rail- 
way, and a smaller one for the Tavier and Embresin line. M. 
Laman, Brussels, sends an eight-wheel locomotive for the 
same railway, capable of drawing 60 tons up gradients of 1 in 
66, and some passenger carriages warmed by the circulation of 
hot water on the Belleroche system. The contribution of the 
Soc. Civ. du Grand Hornu is a small four-wheel coupled engine 
with tender, for a gauge of 0-9 metre—2ft. 1l}in. Couplin 
arrangements, permanent way, signals, and the warming an 
ventilation of rolling stock are also well represented. 

Communicating with the machinery department is the large 
space set apart for mining and metallurgical products, in 
which are nearly a hundred exhibitors, the Minister of Public 
Works contributing a good mining map of Belgium, with 
sections of the Liége coal district. The collections of coal, 
ore, pig iron, bars and plates, with tests and fractures, are 
imposing, and will, doubtless, form material for comparison 
and suggestions to English mineowners and ironmasters. In 
the department of arms—classes 51 and 62—on the centre 
line of the building, is a good display of guns and rifles, 
chiefly contributed by Liége, the Birmingham of Belgium, 
including an actual section of a Martini-Francott, with Henry 
rifling. M.H. Pieper has a large assortment of his double 
barrels, forged in one piece from steel, which he afterwards 
decatbonises by his patent process, and which public trials 
have proved to give good results. 

The impression left on the miud in connection with this 
exhibition is that it is a thoroughly serious one, calculated to 
afford information to natives as well as foreigners, of the 
resources and capabilities of the country, and to mark an era 
of progress in the industrial arts and in technical education. 


THE CINCINNATI MILLING EXHIBITION. 
(From our owa Correspondent.) 

Grand Horet, June 14th. 
Tnis_ city, elected by the American Millers’ National 
Association as the ineeting place for their seventh annual con- 
vention, is comparatively an ancient city to many of its more 
western rivals. Still it was only last year the first white 
child born in it breathed his last in his eightieth year ; its 
population at the present moment numbers some three 


As soon as Cincinnati was agreed upon by the Millers’ 
National Association, they also resolved to have an exhibition 
at the same time of the machinery in use at the present day 
for the manufacture of flour, and ultimately a premium list 
was drawn up including everything from the grain from the 
thrashing mill to the loaf of bread ready for the table, and 
from the steam engines used or adapted as motors to the ma- 
chinery to the paper bag for enveloping the flour or biscuits. 
The result has Soon the bringing together numerous and 
different specimens in competition to effect the same object. 

The exhibitors, as was to be expected, are for the most part 
American manufacturers. Still as the exhibition was intended 
to be international in its tendencies, invitations were sent out 
to all the millers’ associations in Europe to be represented in 
person and by their machinery, with the result that out of 
170 exhibitors only 14 are from Europe, viz.:—J. W. Throop, 
London, middlings purifier; Messrs. Wegmann and Co., 
London, porcelain roller mills; John Fiechter and Sons, 
Liverpool, general flour mill machinery; Maurice Sandy, 
patent cotton belting; Bryan Corcoran and Co,, London, burr 
millstones ; John Turnbull, jun., Glasgow, piston packing ; 
Geo. Kiefer, machinery ; Oscar Oexell, Ausber; 
magnetic machine for extracting iron from wheat ; Adolp' 
Ducrocq, Paris, silk bolting cloth; Heidegger and Co., 
Zurich, bolting cloth; Dafour and Co., Thal, bolting 
cloth ; Ganz and Co., Buda-Pesth, roller mills; and Pro- 
fessor Carl Hink, Berlin, disc mill, The building in which 
the exhibition is held was completed fully two years ago for 
the purpose of annual exhibitions in arts, manufactures, 
agriculture, mining products, and other industries, and in 
continuation of less portentous exhibits which had been 
inaugurated in 1870, and continued every year since. The 
present building apportions 8 acres for exhibition purposes in 
the two wings of the main building, which is of brick, and 
got up in a semi-gothic style ; the centre portion of the block 

ing used as a music hall, with accommodation for 5000 
persons. 

The English party arrived here from Niagara the day before 
the opening of the exhibition, The opening ceremony was 
very rg rayers for its success being offered up by the 
Rev. Geo. H. Kinsolving, rector of St. John’s Protestant 
Espiscopal Church of Cincinnati, after which the large organ 
burst forth into sound. The exhibition was declared open by 
General Durban Ward in a speech in which he recounted the 
progress of Cincinnati and the State of Ohio generally. He 
tendered a hearty welcome in the name of the city to the 
British representatives, which was replied to by Mr. Samuel 
Smith, of Sheffield, the president of the British y, and 
supported by Mr. Wm. Hibbard, of Gloucester. The exhibi- 
tion was then declared open, but unfortunately from various 
causes there were but few of the stands in anything like a 
forward state ; and whilst the preparation gave evidence of a 
large collection of modern anrnes for producing flour, none 
of it was in a position to inspected. Men were kept 
at work night and day, and every day marked signs of pro- 
gress were being made, but it was not till the beginning of the 
second week that a practical investigation and scrutiny into 
the different modes recommended for making flour could with 
any degree of satisfaction be made. 

The bad harvests in England during the last three years, 
with the corresponding good ones here, and an alteration in 
the process formerly used by the millers of the Western 
States for turning out a white flour, coupled with the chea 
freight that pertained, enabled the American millers to sen 
over their flour in such large quantities instead of their wheat 
as formerly, that they fairly paralysed the milling trade in 
the old country; and this was specially the case in seaport 
towns, where, in some instances, bags of flour containin, 
about 200 lb. weight were carried from American to Britis 

rts at the low rate of 9d. per bag. The effect of this has 

n in the meantime to shut up some of our large and suc- 
cessful mills—especially those nearer the large seaports, The 
imported flour was also admired for its quality, and whilst 
as yet it did not surpass nor even equal the Hungarian, 
either in colour or absorption; still it was flour of a superior 
quality, and was readily purchased by the baking trade. 
The system of manufacture was ascertained to be differently 
performed than by our home millers. The use of rollers was 
rapidly adopted by the Americans, and mills which had 
hitherto been worked at a loss converted their mills into the 
new process system, which, whilst it lessened their total pro- 
duction very considerably, at the same time made their 
business a profitable one, which is the sole aim of everyone 
who invests capital in an industry. A brief outline of the 
old and new systems will no doubt be interesting, and I will 
describe the old process in a Western mill, which was recently 
converted into a new process mill, with the result of the 
change. 

Under the old system the millstones, which were 4ft. in 
diameter, were run at a speed of 220 revolutions per minute; 
the furrows were deep cut, and the grinding was fast. One 

air of such stones could grind fifteen bushels of 60 lb. each per 
hour_—60 Ib. of wheat would produce about 401b. of flour. The 
commercial flour unit here is the barrel, which contains 196 Ib. 
To produce one barrel on the old system of the finest quality, 
3ix bushels, or 360 lb. of wheat had to be used, and with the 
following results :—196 lb. of fine flour, 48 lb. of second or 
common flour, 18 lb. thirds or finished middlings, 6 Ib. 
wasted in grinding, 12 lb, dirt and foreign matter, and 
80 lb. bran—thus is the original quantity of wheat accounted 
for—twice grinding and twice bolting being: only required 
for this process, 

The new process varies a little in its details, different 
millers having different ideas; but the mill referred to 
was reconstructed on the following principle :—The speed of 
stones was reduced to 135 revolutions per minute, the furrows 
made shallower, and the stones kept wider apart for what is 
called high grinding, and the quantity of wheat passed through 
was only six bushels per hour per run of stones instead of fitteen 
bushels with the old system. After the wheat is wera 
through the first pair of stones, and from tnence to the bolter, 
the first middlings are then purified, the germs from them 
are conveyed to a pair of smooth rollers to be crushed for 
flour, the first middlings going to a second pair of stones 
to be re-ground, after which they are again bolted and 
separated, the middlings being re-ground a third time and 
re-bolted a third time, the produce now being a barrel or 


hundred souls, one-fifth of the whole being Germans. The | 1961b. of superfine flour from 2701b. of wheat, the residue 
inhabitants are mighty proud of their city, and delight in| being 9 ib. of finished middlings, 5141b. of bran, and 134 1b. 


telling you that it is the ‘‘ Queen City,” and also the *‘ Paris 
of America,” if so then there are many queen cities and 
Paris’s of America, for up till now I have been in six of the 


of waste arising from loss by evaporation, dirt, &c.; so that 


| to produce the same number of barrels of fine flour with the 
| new or gradual reduction process, as it is also styled, as was 


largest cities, aud, with the exception of Washington, there is | done by the old system in a week, the machinery has to be 


none of them, in my opinion, can fairly lay claim to either of 
the above titles. It is an industrial city, however, and two 
years ago it manufactured fully £40,000,000 worth of various 
commodities, 


| increased in the proportion of 14°612 to 6°027—nearly two 
| and a-half times more machinery being required, but with the 
| following difference in results, for every 25s, worth of wheat 


used by the old process the output was 28s, worth of market, 


| 

| 
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| 
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| 
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. whereas by the new process with the same value 
is 3ls. of marketable flour, 
being just double the profit to the miller and a superior 
“There are here five complete mills making flour, all different 
in their mode of manipulation, and each proprietor, of course, 
believing his system the best. A fair representation of the 
new process might be described as follows :—(1) One pair cor- 
rugated rollers to husk the wheat, from whence it is conveyed 
to (2) a bolter where a small percentage of low grade is 
got. (3) Pass next through a run of millstones, high- grinding, 
to get more middlings, (4) Thence through a lter again 
for a larger percentage of patent flour. (5) he bran is next 

d through a pair of corrugated rollers, (6) Then through 
a bolter to get more low grade flour. ; : : 

The Mardyke and Marnon Co., of Indianapolis, Indiana, 
make a g appearance with its mill, and its mode is one 
run of stones on wheat and two runs on middlings, with an 
additional pair on the bran, and one pair of smooth rollers for 
crushing the germ; so that to complete the process they sepa- 
rate smut and scour, and then grind and se arate, re-grind and 
separate, re-grind bran and separate, and finally crush the 

m and separate. 
lean Soanne and Gault, who represent the Straub Mill 
Co. in Cincinnati, have the usual cleaning processes, reduce 
the wheat in two rans of millstones, with an additional rua on 
middlings, and one on the germ and bran mixed together, with 
the usual intermediate separating in bolters. 

The Bradford Mill Co., of Cincinnati, shows the new and 
straight process combined, It first passes through one run 
of stones, thence to bolter, from thence to purifier, then to a 
second run of stones, and from there to a special bolter. 

Messrs. Knowlton and Dolan, Logansport, Indiana, show 
Obenchain’s system, which has the understone the running 
stone, and with this change they follow out the old process 
more than the others, by endeavouring to make all the flour 
with the first run. 

Messrs. Madison Brothers, of Chicago, Illinois, have quite 
a novel mode, on Jonathan Mill’s patent, illustrated by their 
exhibit. Their grinding is performed by discs made of hard 
chilled iron, of which there are five sets to effect so many 
reductions with the intermediate bolting reels, and a patent 
bran duster. With a set of these machines it is said 50 bushels 
an hour can be ground. 

There is a combination mill at work made up by the ma- 
chinery of four different firms; it is a good mill, and has 
attracted much attention. Messrs. Homes, Babcock, and 
Co., Silver Creek, New York, own the first process cleaning 
machinery; Messrs. Munson Brothers, New York, supply 
two run of millstones, one on wheat and one on middlings ; 
Messrs. Shuttleworth and Morse, Erie Co., New York, supply 
their new process bolters; and Messrs. Huntly, Holcomb, 
and Heine, supply the purifier and bran duster. 

Other machines for use in the mill are here in great number 
and variety, such as automatic grain weighers, millstone 
driving rhynds, modes of balancing millstones, millstone 
hand picks, millstone levelling staffs, diamond os 
machines, various kinds of roller machines, bolters, brus 
machines, purifiers, with numerous samples of wheat from 
the different grain-growing states, both spring and winter 
wheat ; flour made from kinds of processes, and bread 
made from all kinds of flour. The whole exhibition affords 
immense information to the miller, and undoubtedly must 
tend to the general good of the trade, and I only trust our 
British millers may have seen things that will clear up the 
atmosphere to them, and enable them to make our industry 
profitable, which has in too many cases, and for too long a 
time, been anything but that. 

The testing of the efficiency of the steam engines was to 
have begun to-day, but an unfortunate accident occurring by 
the bursting of the 5in. steam pipe, which is to convey the 
steam to each engine ultimately, when under the two days’ 
test, and by which two men were + gs one of them rather 
seriously, has delayed the test til EF en | morning the 
inst., an account of which I will forw: when once it 

gins, 


THE SOCIETY OF ENGINEERS—VISIT TO 
METROPOLITAN GAS WORKS. 

For many years it has been the practice of the Society of 
Engineers to devote three or four days during the summer 
months to paying visits to engineering works of interest in the 
metropolis or its neighbourhood. We believe that the scheme 
of these visits originated with Mr. Williams, the honorary 
secretary and treasurer ; and that they are popular and useful 
no one can doubt. The opportunities which they give to 
young men of seeing practical work—of seeing something above 
and beyond the drawing board and the tee-square, is of very 
great value ; and the fact that more than one younger society 
have followed the example set them by the Society of Engi- 


for the present year took og 


on to the Palace to dinner. agg | those present were 

. J. Bernays, the president; Mr. Porter, Mr. Horsely, 
Mr. Gandon, Mr. Church, Mr. Williams, and other t pre- 
sidents and members of the Council, Mr. B. the 
secretary, Messrs, Livesey, Mr. Magnus Ohren, and many 
other members and visitors. 

The party met at noon at the works of the South Metro- 
politan Gas Company in the Old Kent-road, and were 
escorted over them by Mr. George Livesey, the —_ 
neer of the works, and his brother, and Mr. Somerville. 
Within the space now at our disposal it would be impossible 
to do more than indicate in almost general terms what the 
visitors saw. We shall return to the subject. The works stand 
on 36acres of thirty of whichare freehold, the rest}being 
leasehold, m time to time the original works have been 
added to and the ground built upon, until they have assumed 
colossal proportions. They can now make in twenty-four hours 
7,000,000 cubic feet of gas, which means that they can car- 
bonise 700 tons of coal per day, and in winter this 
isactually done. The party first entered one of the compara- 
tively old retort houses, containing 385 double-ended retorts, 
or 770 mouth-pieces, Afterwards the wet condensers were 


visited ; the gas is passed in these through large cast iron pipes 
in a tank of water to cool it. The same tank is utilised in 
another way. Sulphate of ammonia is made from the ammoni- 
acal liquor by a very simple process which we shall describe 
presently ; but to get rid of carbonic acid and some other 
impurities, the liquor is heated, and to cool it again it is 
ne through small pipes in the upper part of the tank. On 
eaving the wet condensers the gas enters an air condenser, 
which consists of six pipes of wrought iron each 4ft. in dia- 
meter and 20ft. long. These open at each end into a 
rectangular pipe, aud the gas entering one of these flows 
slowly through the horizontal pipes and gradually deposits 
much of the tar which would otherwise be carried into the 
exhauster and cause trouble. The visitors next passed on to 
the old engine house in which are two Beale’s exhausters, 
driven by two beam engines, one at each side. The first was 
built by Middleton; it isa single cylinder 20-horse power 
engine, remarkable for the fact that the piston has three 
small rods instead of one of the proper size, so that 
there are three stuffing boxes to keep in order. The 
other engine of the same size is compound, and was 
built by Messrs. Easton, Amos, and Sons. Both these 
engines, notwithstanding their considerable age, are in good 
order. Steam is supplied to them by three Cornish boilers 
in a house close by. A visit was then paid to the purifier 
house—a huge low shed, in which stand eight purifiers, each 
26ft. wide by 40ft. long, and 5ft. Gin. deep. These will 
purify with oxide of iron—bog ore from Ireland—8,000,000 
cubic feet in twenty-four hours; but the works are, as we 
have said, extending; and so another house, containing seven 
additional purifiers, is being put up. Each of these will be 
34ft. long 29ft. Gin. wide, by 5ft. Gin. deep. They will 
not be completed for some time. Not far from the purifiers 
is the modern exhauster house, in which Beale’s exhausters 
are driven by two 30-horse power compound engines, by 
Messrs. Bryan Donkin and Co. The engines run at slow 
speed, and are lightly loaded and work very well ; but they 
have comparatively short connecting rods of, without excep- 
tion, the ugliest and most out-of-the-way design conceivable. 
We understand, however, that in their newest engines the 
firm have abandoned this form. The gas passes from the 
exhausters to the Livesey gas-washer. Without the aid of 
drawings we could not make this apparatus intelligible. It 
must suffice to say that the gas is made to bubble up in 
fine streams through a depth of about 3in. of water, and that 
it passes through successive waters until it is almost wholly 
deprived of its tar. 

A visit was next paid to a new retort huuse just completed. 
The whole building is carried on concrete arches, the span of 
each being 21ft., with a versed sine of 3ft. The work is 18in. 
thick. The crowns of the arches, just under the furnaces, 
are of fire-brick. In this house are 112 double-ended retorts, 
or 224 mouthpieces. The retorts all through the works are 
built of bricks specially made for this purpose about 2hin. 
thick. It is said that the cost of the bricks is just the same 
as that of a clay retort, the labour being additional ; but the 
brick retort will last nearly twice as long as one of clay. We 
believe, however, that these brick retorts, which are of the 
D section, are only used by this company. 

The visitors next came to the most interesting work for 
engineers on the premises, namely, a gasholder now in course 
of construction, which will be of greater capacity than any 
other in the world. It will suffice to give the following par- 
ticulars concerning it. The dimensions of the tank are as fol- 
lows: Diameter inside, 218ft.; depth in clear, 55ft. Gin.; depth 
of excavation, 57ft.; thickness of walls at bottom, 5ft., taper- 
ing to 3ft. at top; there are seventy-two rest blocks, lft. Gin. 
high by lft. Gin. wide by 7ft. long. The cone in the centre 
to the height of the first bench is 26ft. nigh, and it 
batters jin. to lin., or 6in. to Ift. and the other half, 
which is composed of sharp sand, and is 1 to 1. The 
wall of the tank is of concrete, composed of sharp sand, 
gerd and rough clinkers, in the following proportions 

harp sand, 2 parts; gravel, 2 parts; clinkers, 3 parts; Port- 
land cement, 1 part; or 1 to 7, placed in position in 3ft. and 
4ft. layers to the height of 22ft. from bottom; the concrete is 
directly against the excavation, so avoiding the necessity of 
backing ; from 22ft. to the top of the wall it tapers, and is 
backed up with fine sand run in with water. The cone is 
covered with lft. of concrete, and there are twenty-four base 
blocks for the columns or guide ribs. The whole of the cone, 
bottom, and walls was rendered with two coats of cement 
in. thick each, and closely trowelled to make the tank water- 
tight, without any puddle. The work has been done in about 
sixteen months by Messrs. Thos. Docwra and Son, of Balls 
Pond. The gasholder for this tank will be 214ft. diameter, 
in three lifts, of 54ft. each, on the non-trussed principle, but 
having a strong steel crown curb—the first time steel has 
been used in gasholder construction—composed of 6in. by 
lin. angle steel, rolled to an angle of 105 deg. Attached to 
this angle are 12in. by lin. steel plates 12ft. long, forming 
the first row of the side plates; and on top, to form the 
first row of the crown plates, is a 3ft. ring of steel, jin. 
thick, in 12ft. lengths; attached to the underside of the 
plate is another angle steel Gin. by 4in. by jin. The whole 
of this curb is butt-jointed, and, with cone plates, the whole 
double rivetted with lin. steel rivets. Siemens-Martin steel, 
of best quality, is used. The sides of each lift have forty- 
eight vertical stiffeners to omen them when landed on the 
rest blocks; and the crown sheets, which have a rise of 14ft. 
in the centre, will be received, when down, upon a strong 
timber rted by 10in. round butts, 33ft. long, 
from the cone bench. The framing is composed of twenty- 
four guide ribs, 160ft. high, 2lin. at the bottom, tapering to 

l4in. at top; the web is jin. plate, having 4in. front and 
back flanges 12in. by l6in. wide, and roller paths of 6in. 
channel iron for the two tangential and one radial rollers, 
each lft. Gin. diameter. These ribs are braced together by 
twenty flat iron diagonals in each bay, they are jin. thick and 
8in. wide at the bottom tiers, and gin. by 4in. at the top tiers ; 
and between each column, or guide rib, there are five struts 
32ft. apart, of acruciform section, 18in. by léin. in the centre, 
tapering to 15in. by 12in. at the ends. The gasholder will con- 
tain 5,680,000 cubic feet-—working capacity—and will cost 
about £48,000, when completed, for tank and gasholder. 

It will be unders' that the columns will be of 
wrought iron, and to avoid expense the crown will not 
be trussed, but will float, so to speak, on the gas. 
A timber scaffold will be constructed within the holder 
pit, and on this the crown will be built up, and this 
scaffolding will be suffered to remain to support the 
crown at any time when the gas may + drawn 
off wholly, a thing which occurs only once every five or six 
years or so. Much pumping has a required, and the 
pumping plant put down by the contractor, although tem- 
porary, is of its kind a very fine and substantial piece of 
work, The lift is 65ft. No water will be allowed to accu 


mulate in§the land outside the tank until the latter is to be 
filled, lest the bottom should be blown up. The land water 
will stand within 16ft. of the surface of the water ia the 
tank. Before leaving the works the visitors were entertained 
by Mr. Livesey, a collation being laid in one of the workmen’s 
sheds. Mr. Bernays thanked the company and Mr. Livesey 
for their courtesy, and expressed the pleasure which he had 
felt in seeing so much that was new to him, and no doubt to 
most of those present. Mr. Livesey returned thanks in 
suitable terms, and the party then proceeded, some by road 
and others by rail, to the Crystal Palace Gas Company’s 
works at Lower Sydenham. 

_ The Crystal Palace District Gas Company was established 
in 1854, the main purpose of its origin being to supply gas to 
the Crystal Palace, although of course, it was intended at the 
same time to supply thesurrounding district ; at thattime it was 
but scantily populated, but the establishment of the palace gave 
au astonishing impetus to building operations and attracted 
attention to the beauty of the surrounding neighbourhood, 
which has few equals near London, Under these circum- 
stances it is not surprising that the gas company obtained a 
large share in the prosperity of the snighianaaa. and to 
show that this has been the case it is only necessary to state 
that its yearly revenue has increased from £10,000 in 1855 to 
nearly ten times that amount at present. 

The original works of the company were situate on the left- 
hand side of the road leading from the Lower Sydenham 
Station, but it was long since found that the limited area of 
the ground available there was totally inadequate for the 
rapidly increasing demand of the district. A larger site was 
therefore obtained on the opposite side of the road, upon which 
new works have been erected, which for extent and arrange- 
ment will well bear comparison with any metropolitan works, 
and ample room remains for future extensions. 


The present works consist of three retort houses, one being 
125ft., and the other two each 200ft. long ; these contain 48 
benches of double retorts, giving a total of 672 mouth-pieces, 
and are equal to a daily production of four million cubic feet of 
pas. The other apparatus is in proportion to this production, 
but special care is paid to the washing, scrubbing, and purify- 
ing processes, the apparatus for which is unusually large and 
complete. There are three washers on the ‘‘ Livesey” prin- 
ciple, and also three large scrubbers, each 36ft. high ; there 
are also twelve purifiers varying from 22ft. square to 40ft. by 
22ft., and with this extensive apparatus Mr. Gaudon is able 
to deal very successfully with the so-called ‘‘ sulphur com- 
pounds,” both as to reducing their quantity considerably below 
the Parliamentary limits and avoiding any nuisance from bad 
smells in so doing. The gas is stored in six gasholders vary- 
ing in size up to 150ft. diameter, and with a united capacity 
of 24 millions cubic feet, or about equal to the present 
maximum daily consumption. 

The district supplied by the company is extensive, 
covering an area of over 16 square miles and comprisi 
~ prea Forest Hill, Catford, Upper, Lower, and South 

orwood, Penge, Beckenham, part of Dulwich, and part of 
Camberwell. 

There are two or three noteworthy features about the 
Crystal Palace gasworks, which attracted a good deal of atten- 
tion. One of these is the tank for a gas-holder recently erected. 
This stands on an awkwardly-shaped piece of ground at the 
very extremity of the = oe land. It is a narrow slice of 
land, bounded on one side by a small stream, and on the other 
by the railway. The space available for a tank was 
reduced very much, and a huge concrete retaining wall had to 
be built, on an ogee curve, looked at in plan, to form the side of 
the tank. The whole tank is of concrete, and is a very clever 
piece of engineering, reflecting much credit on Mr. Gandon. 
The other noteworthy feature to which we have referred is a 
new device, by which the pressure in the retorts is much 
diminished. A species of by-pass, closed by a ball, is fitted 
on the dip pipes to the hydraulic main. When the ball is 
raised, the gas enters the upper part of the main instead of 
bubbling up through tar and water. The ball valve is worked 
by a rod and lever. The end of the lever is fitted with a hook, 
which is slipped under the cross bar on the mouth of the 
retort. When the bar is removed to draw the retort, the 
rod is released, the ball drops, and the retort is sealed above 
by the dip-pipe. Mr. Gandon has not had this at work long 
enough to say much with precision as to the results obtained, 
but there is no doubt that the yield of gas is increased. 

The manufacture of sulphate of ammonia is carried on here 
with a very complete plant. The ammoniacal liquor is pum 
up into a tank where it is heated by a steam coil. The 
ammonia is driven off and passes into another chamber, where 
it comes in contact with dilute sulphuric acid. The liquor 
resulting is then passed iato an evaporating pan, from which 
the sulphate of ammonia is subsequently dug out in coarse 
broken cyrstals. It sells for £18 to £20 per ton for manure. 
The works throughout are kept in admirable order and high 
efficiency. 


Triat Trip or THE ALBERT Victor.—On Tuesday the trial 
trip of this paddle-wheel passenger steamer took place on the 
Maplin. She has been built by Samuda Brothers, for the Souith- 
Eastern Railway Company, for service between Folkestone and 
Boulogne. She was designed mainly with the view of accelerat- 
ing the voyage between the two ports to the greatest extent 
possible with the present harbours. The length of the vessel is 
250ft., breadth 29ft., ag 15ft. 6in., and tonnage—B.M.—1040 
tons. The engines, wit are of 2800-horse 

wer, and were manufactured by Messrs. J. Penn and Sons, of 

reenwich. The vessel is built of steel. The result of the trial 
trip, both as regards the vessel and the engines, was entirely 


‘| satisfactory, and shows her tc be the fastest Channel steamer 


afloat. To-morrow the vessel will p to Folkestone, and 
will commence her regular service immediately afterwards, 


Tue Evecrric Licut ror StEAMERS.—A very successful appli- 
cation of the electric light has been exemplified in the lighting of 
the Orient steamship yo ama which left Gravesend on the 
24th for Australia. The instalation consists of a Gramme 
machine generating the current by which seven incandescent 
lamps using 2 mm. carbon are worked. Four of these are fixed in 
themain saloon, and the remainder in the steerage, where this mode 
of lighting is a great desideratum. The lamps are placed in 
series, but a resistance coil and automatic switch renders each 
independent from its neighbour. Several spare lamps are carried, 
which can be worked from the same machine. The whole current 
can also be switched on to a Crompton arc lamp, which is con- 
tained in a special lantern fitted with a reflector. This will be 
used when in port for loading and discharging ange. The actual 
illuminating power of the large lamp is 4000 candles, while each 
of the small incandescent lights is about seventy. The whole of 
the arrangements have been carried out under the superintend- 
ence of Mr. Killingworth Hodges, C.E., the incandescent lamps 
and Gramme machine being — by the British Electric 
Light Company. The extension of the lighting to the other parts 
of the ship will be completed on her return, 
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ES neers affords evidence, if any were wane that these visits 
a do good, and combine instruction and pleasure very con- ; 
veniently. 
ae On Tuesday the first excursion of the Society of Engineers 
Ei Two visits were paid, 
2 Gas Company’s Works, 
t the other to the works of the Crystal Palace and Dis- 
a trict Gas ee: at Lower Sydenham. In the evening 
a thirty-five members and visitors sat down to dinner in one ; 
BS of the dining-rooms of the Crystal Palace ; and the party did | 
3 not break up until 9 ag Between seventy and eighty : 
Be members visited the works, but only the number stated could s 
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our Jast impression we gave a general account of this 
dock, ther with a plan of the Royal Albert, the Victoria, 
and the and graving docks connected therewith. A half 
sectional plan of the lock of the Albert Dock was also given, 
as well as vertical sections through the inlet ports of the lock. 
Of the latter it should be remarked that those parts of the 
sections which were shown in black represent the brickwork. 
On the horizontal half plan section of the lock will be found 
7 we now give transverse 


refer, andon thesame page will be found sections of the graving 
dock connected with the Albert Dock. These sections are so 
complete that they are self-explanatory of the information 
they convey. The graving docks are, it will be seen, con- 
structed entirely of concrete. The dry docks of which we 
gave the dimensions in our last impression, are shown in 
transverse section above, the sections of some of the 
vessels being shown thereon so as to convey an idea of the 
size of the docks. 

On page 10 will be seen a general plan and sections of the 
south entrance jetty, partly shown on the lock plan on page 
457, the whole entrance being shown to a very small scale on 
the general plan on the same page. A block plan of the 
entrance is The curved part of the 
jetty is o timber-work ; but the trian rtion, to 
which it adjoined, is filled in soli Thee is best 
a section the tunnel by which the Great Eastern 
Railway is carried under the canal connecting the Victoria 
and Albert Docks, the line of this railway being shown on the 
general plan on 457. Transverse sections of this tunnel are 
also shown. e tunnel is 1800ft. in length, with inclines at 
eitherend of 1 in 50, the rails being 43ft. 6in. below Trinity high- 


EDISON’S ORE SEPARATOR. | 
THE annexed sketch is given by the Scientific American as | 
illustrative of the principle on which Mr, Edison, of Lares 08 | 
fame, purposes to construct a magnetic ore separator. e | 
device is intended for working tailings which are now thrown | 
away as being too r to pay for working by any of the | 
ordinary methods. The concentration is effected by allowing | 
the sands to fall in front of the face of a large electro-magnet. 
The magnetic attraction changes the trajectory of the falling | 
magnetic sand witheut stopping its fall, so that while the 


water mark. Great difficulties had to be overcome in makin, 
this tunnel, and some of the finest brickwork ever cb a 
is to be seen therein. In these sections the parts shown in | 
black represent brickwork. On page 10 is also given a | 
section which is common to almost the whole length of the | 
Albert Dock walls—a mile and a-quarter—and of which there | 
is thus about two and a-half miles. The section shows the 
strata passed through, in which there was very little variation | 
either in level or thicknesses. 

Some idea of the magnitude of the works will be gathered | 
from the fact that upwards of 4,000,000 cubic yards of excava- | 
tion have been taken out and lifted a mean height of 17ft. | 
This has been effected by steam power excavating machinery 
of the most efficient kind. Three steam navvies on Ruston 
and Dunbar’s system, each capable of moving from 450 to 
500 cubic yards per day, a steam excavator, 600 to 700 | 
earth wagons, and 17 locomotives were constantly employed, 
together with steam cranes and other steam engines of various 
kinds, in all numbering about 70. The maximum daily | 
amount of water pomped from the works was estimated at 43 
million gallons. a million cubic yards of concrete, | 
requiring 80,000 tons of Portland cement, together with 
20 millions of bricks, were used, and between 2000 and 3000 
workmen found employment on the works. 

Sheds of a very extensive character are rapidly being com- | 
= along nearly the whole length of the north quay. 

ese sheds are constructed almost entirely of iron, and are 
120ft. wide, the roof being in two spans. he whole of the 
dock gates, swing bridges, capstans, cranes, &c., are to be 
worked by hydraulic machinery, and a complete system of 
ressure pipes and water mains fitted with fire hydrants is 
Caos completed round the whole dock. The hydraulic 
cranes, of which fourteen are already erected, are of a port- 
able character, though it is not e ted that they wilt be 
often moved. These cranes, as well as some portable whip- 
ping hoists, are supplied with water from the high-pressure 
mains by means of gun-metal jointed pipes. 

The whole of thenew dockas wellas the old is connected with 
all therailwaysof the kingdom, and goods trains from the manu- 
facturing districts run direct to the export and import sheds. 
The docks are also in direct communication with the East 
Smithfield Railway Dep6t adjoining the London Dock, for the 
conveyance of export and import goods, not only to and from 
London, but for the conveyance of produce from the ships 
direct to their town warehouses at Gatler-street and London 
and St. Katharine Docks; and the company has also a 
system in force for the collection in London of goods for 
export, conveyance to the docks, and shipment at a through 
rate. For the accommodation of the numerous passengers 
who will necessarily use the dock, the company will run its 
own trains, and arrangements have, we believe, also been made 
with the Great Eastern Railway Company for the ngers 
and luggage to be conveyed toand from London and the ship’s 
side when required, without any change. The nger 
service of trains to the docks is by the North Woolwich 
branch of the Great Eastern Railway from Fenchurch-street 
and Liverpool-street stations; and also from Victoria Park, 
joining the North-London and North-Western systems. The 
cost of the works has been about one million sterling, but 
this would have been greatly exceeded had not the gravel 
excavated in the construction of the dock been available for 
making the concrete, of which altogether three and a-half 
miles of retaining walls have been built. 


| and screw. They are all of cast steel, and simple in con- 
| struction. The pawl, its hinge, and the spring, in the common 


silicious sand, gold, and other non-magnetic substances fall 
straight down into one compartment of the receiving hopper, 
the trajectory of the magnetic sand is changed, so that it falls 
into another compartment of the receiving hopper. By this | 
means the separation of the black sand is rapidly and 
completely effected with the expenditure of very little labour. | 
It is not clear how it is that the magnetic attraction, which 
decreases so rapidly with increase of distance between 
things magnetic, attracts the icles when at a greater 
distance than that at which it lets them go. 


BROWN’S RATCHET BRACE. 
As usually made this ratchet brace consists of but three 
distinct parts. These are the handle, ratchet wheel socket, 


ratchet brace, are dispensed with, and the ratchet action is 
accomplished by two ratchet-toothed wheels on the socket | 
piece a little apart, and forming with the socket one piece. | 
As er, which can be used as such, forms the lever handle. | 
It clasps the socket between the two wheels, and a lug 


jecting from each side of the spanner takes into the teeth of 


the wheels, driving the socket in one direction, and sliding 
back over the teeth in the other direction. By having three 
instead of two ratchet wheels, two s' ers can be used, and 
thus a two-handed continuous action obtained, but it is 
questionable whether drilling would be done any faster by 
this means. A curved spring is attached to the open end of 
he spanner to hold it on if required, but this part the makers 
say is not necessary, and may be dispensed with. This ratchet 
is usefully applicable to screw jacks, and for other purposes 
where a ple action is used, as the lever may be moved out 
of the way when the ratchet action is notin use. The braces 
are made by Mr. P. Sword, 17, Cable-street, Liverpool. 


A NEW MOTOR. 


One of the great wants of the day is a motor for small 
machinery, which shall avoid the danger and inconvenience of 
steam. This is accomplished in the Tom Thumb caloric engine, 
recently patented, which makes use of the expansive force of 

air alone. Its success is based on employing a layer of 
canvas, which protects the gum and prevents it from Fielding to 


pressure. A clamp ring attaches this diaphragm air-tight to the 
rim of a dish-shaped vessel, so as to allow of a motion in the 
piston to the extent of about one-third its diameter. This is the 
working cylinder, from which, it may be observed, the boring and 
fitting, as well as friction incident to the ordinary pear wage 
are quite eliminated. The piston box forms the upper member o! 

the machine, the connection of piston and crank ing apparent 
in the engine. The central part, the heater, is a tight metallic 
box, the interior heating surface of which is greatly increased by 
numerous thin plates or ribs cast in connection with the bottom 
and rising almost to the top nearly the whole length. The heat 
being applied to the bottom of the box, the lower edges of these 
ribs are virtually in the fire, and thus the whole are readily kept 
at asuitable temperature. 

At the bottom is another piston box similar to the first, but 
larger, and having its piston below, with a valve in it es 
inwards. This is the air pump, and it is connected with one en 
of the heater by a pipe which has an automatic valve at the lower 
end, opening upwards. As this piston descends it fills the box 
with air, which in ascending is forced into the heater, and the 
valve in the pipe prevents its return. The other end of the 
heater is connected with the upper piston box or motor by a pipe 
always open, the two thus forming one chamber. 

The operation of the machine is thus :—The heater being filled 
with expanding air, the motor piston is forced upward, and just 
before it reaches the highest point a tappet on one of the cross- 

ides raises a lever, pivoted on the outer frame, which lever 
in rising forces open a valve in the bottom of the motor box, 
opening acommunication with the outer air, and consequently the 
pressure subsides, allowing the piston to descend. Soon after the 
main crank passes the top centre two long cranks on the ends of 


the shaft, connected with the crosshead of the lower piston by 
slotted rods, suddenly collapse the air pump, blowing out the hot 
air from the heater and motor box through the now open valve in 
the bottom of the latter, and supplying its place with fresh cold 
air. The motor piston now descen —— and closes the 
latter valve, and the fresh air is confined between it and the valve 
below the heater, to be at once expanded for another stroke. The 
action of the air m=: not being bor any pressure, little power 
is consumed in it. ike other caloric engines, it is single-acting, 
and the pulley serves also for a fly-wheel. The internal capacities 
of the air pump and heater are equal, and about three times that 
of the motor vessel. This isimportant in order to obtain sufficient 
pressure at a temperature so low as not to aie the motor dia- 

hragm—the gum being vulcanised to bear about 300 deg. Fah. 

e simplicity and cheapness of construction of this machine 

recommend it for a great variety of purposes. An engine 
suitable to propel a sewing machine is about 25in. high by 
13in. wide, and heated by an oil or gas stove. An engine 
45in. high is a quarter horse power, while the full 
horse-power is 6ft. high by 3ft. wide. For further in- 
formation address J. Jenkins, No. 3, South Tenth Street, 
Philadelphia, Pa.—Scientific American. 


Lonpon AssocraTIONn OF FoREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The fifty-fourth half-yearly meeting of members of this 
Institution is appointed to be held, at 7 f pine to-morrow—Satur- 
day—at the Cannon-street Hotel, Mr. Joseph Newton, C.E., in 
the chair. On this occasion the balance sheet for the past six 
months, together wfth the report of the auditors thereupon, will 
be presented, and, as we understand, both documentse—trade 
depression notwithstanding—will be found to be of a highly satis- 
factory kind. After the discussion of these matters, and the 
election of new members, Mr. James J. Pike will & paper 
on ‘* Nutt’s Improvements in Steam Boilers and Flues, for the 
Economisation of Fuel, and the Consumption of Smoke.” 
Models and diagrams will be introduced for the better elucidation 
of the = , and at 8 o’clock, when the reading commences, the 
sitting be open to the public, 
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JuLY 2, 1880. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
correspondents.) 


THE MECHANICAL THEORY OF HEAT. 

Srr,—I am much obliged to my friend Mr. W. J. Millar for 
giviag Rankine’s own words on the subject of potential energy. 
Of course no one could doubt for a moment that he himself had 
a perfectly clear and correct idea of what he proposed to describe, 
but I still think the terms ‘‘actual energy” and “ potential 
energy ” are misleading. ‘* Energy of motion” and “energy of 
position,” app2ar to me to express the ideas with far greater force 
and exactness. 

With regard to the destruction of motion, I can only refer to 
any text-book on dynamics for a proof of the theorem thas in all 
cases of impact between inelastic bodies vis viva is destroyed. 
By the term ‘“‘inelastic” is here meant a body, which, when 
struck by another body, possesses no force capable of reacting on 
that other body and impressing it with motion in the reverse 
direction. In “‘. 1.’s” universe, where there is nothing but 
matter and motion, this would be true of the ultimate particles 
of all bodies. Bat we have no reason to think it true of the 
— of our own universe; on the contrary, we believe them to 

perfectly elastic, and therefore that there is no loss of vis viva. 
The impact of ordinary bodies, such as ‘‘®. 11.” describes, is a 
different matter. Such a body is called elastic, as ivory, where 
the reacting force is chiefly expended in producing motion upon 
it asa whole; inelastic, as putty, where it is chiefly expended in 
producing motion among its particles, i.c., in increasing its 
temperature. But this difference is due to a difference in the 
cohesion of its particles, not in their elasticity. 

At the same time I do not know what is meant by “the 
indestructibility of motion.” Motion, as I Fos ede § it, is 
simply a state of any particular body, and it is destroyed when- 
ever that body comes to rest. I admit of course that it is never 
destroyed without something equivalent being generated ; but 
even if that equivalent is motion, it is not the same motion as 
before, and it is not necessarily motion at all. Take the case of 
@ projectile caught on a ledge just at the highest point of its path. 

hat has become of the vis viva imparted to that body when pro- 
jected in a vertical direction—the vis viva in a horizontal direc- 
tion we may neglect? It dves not remain as motion of the body 
as a whole, for the body is at rest; it has not been converted into 
motion of heat by the stoppage, for at the moment of stoppage 
the vertical velocity was ni/. It is transformed only into a 
capacity in the body for generating in itself the same amount of 
vis viva by falling freely back to its starting point—that is, into 
energy of position, or potential energy ; and it is only where this 
form of energy is taken into account that the principle of the 
conservation of energy is true. If motion is never destroyed, 
then the total motion of the universe must be constant. But 
the total motion of the universe is not constant, whether by 
total motion you understand the sum of the velocities of all 
the —— the gross velocity—or the sum of the masses 
of the particles, each multiplied by its velocity—i.e., the 


of our 


= momentum—or the sum of the masses, each multiplied 
y the square of its velocity—i.c., the gross vis viva. It is 
only the total energy which is constant, and in calculating this 
total energy we must include energy of position, which cer- 
tainly is not motion, and also chemical energy, &c., which pro- 
bably are not motion also. To those who wish to inquire 
further I can only suggest a reference to Maxwell’s “‘ Theory 
= ~re Ch. IV., or ** Clausius on Heat,” Introduction, sections 

and 9. 

The above will probably suffice to indicate the fundamental 
difference between ‘‘®. II.” and myself. On the question of com- 
bustion I will only make two remarks. First, it must be an 
error to confound the process of liquefaction with that of 
combustion, the two being opposite in their characters. Secondly, 
I never said, or thought of saying, that the energy of combustion 
was not present in the carbon and oxygen as energy. I only said 
it was not present as motion—that is, any motion which we are 
able to detect; for it is of course conceivable that chemical 
energy may eventually be resolved into mechanical energy. 
Even if that were done, however, we should be as far as ever 
from a proof that matter and motion are everything. 

With regard to a definition of force, I am quite content with 
the old one: “‘ Force is any cause which changes, or tends to 
change, a body’s state of rest or motion.” That is a sufficient 
definition for all mechanical purposes. But it by no means 
follows, as Professor Huxley rather seems to intimate, that of 
any particular force we know nothing, except that it is the cause 
of a particular motion. And even if we do not, that in no wise 
prevents our inferring from the effect the existence of the cause, 
and even other facts concerning it. Thus, I know nothing of 
“‘®. I1.,” except from the impressions conveyed to my mind, 
through my eye, by a mass of printed matter purporting to repre- 
sent certain written characters, themselves purporting to 
represent certain thoughts of “. II.’s,” expressed through the 
medium of his hand. This, when one thinks of it, is rather a 
remote effect of “‘®. 11.” upon me; and yet I have no hesitation 
in inferring his existence, and even many facts concerning him. 
Ido not regard him simply as “‘an unknown cause, to which I 
may, if I like, give the name ‘ ®. 1.,’ provided L remember that 
it is a name only.” 

In conclusion, I have to thank “®, I.” for his concession of a 
“cause of cohesion,” which, according to my definition, must 
surely be a force; and also for referring me to your article on 
“‘Compressed-air Locomotives.” I do not think, however, that the 
views of the writer of that article diverge widely from my own. 

Westminster, June 28th. Watters A. Browne. 


S1r,—I have read with much interest the correspondence in the 
last two numbers of your journal on the ‘‘ Mechanical Theory of 
Heat,” and as it is a subject to which I have given some study, I 
may perhaps be excused for making a few remarks with reference 
to the letters of your correspondents ‘‘®. 11.” Mr. Browne, Mr. 
W. J. Millar, and “Staines.” I fancy 11.,” and those who 
share his views, in their desire to simplify matters by, as they 
suppose, reducing the number of original data—in one sense we 
may call them unknown quantities in so far as they have to be 
taken for granted as the result, or fancied result, of experience— 
are in reality doing the reverse. It is impossible in my opinion— 
as also Mr. Browne implies—in the present state of knowledge on 
the subject, to dispense with the conception of force except b’ 
the substitution for it of something still more inexplicable, and, 
as I think, utterly inadmissible. 

Towards the end of “‘ @. I1.’s” letter of the 21st he says :—‘‘No 
force is required to transfer motion from one body to another ; 
all that is necessary is contact and difference in velocities.” Does 
“* ®, I.” appreciate the difficulties involved in this sentence? In 
the sense intended by “®. 11.” in writing the above, contact 
appears to me utterly inconceivable. It is only by the conception 
m forces acting between the ultimate particles of matter— 
whether the latter be in the form of ether or any other form— 
that contact, in the ordinary sense of the term, can be explained. 
Imagine two ultimate particles of matter—which must each be 
supposed indivisible, impenetrable, incompressible, and indestruc- 
tible—moving with equal velocities in opposite directions coming 
into collision ! What does II.” think will result, and how does 
he explain that result? Itisclear, whatever may be the explana- 
tion, that if the law of the conservation of energy is to hold good, 
each particle must rebound in a direction opposite to that in 
which it was previously moving with an equal velocity—that 
is to say, the very thing which “. II.” and ‘‘Staines” so 
much deprecate, the destruction of motion, and consequently of 
energy in the form of vis visa has taken place, for it is quite 


evident that before the direction of motion of the particles cambe ‘ 


reversed a2 moment must exist in which the velocity of both 


particles is nil. Now, on the assumption of force, this reversal 

of the motion of the particles and destruction of vis viva is 
| explained, energy being not only capable of expression as a func- 
tion of mass and velocity, but also as a function of force and 
distance traversed—i.e., as work. On this hypothesis no actual 
contact takes place, but if we accept ‘* ®. II’s” assumption, how 
does the matter stand? What accounts for the reversal of the 
motions of the two particles? We should apparently be driven 
to crediting matter with some other new property as a substitute 
for the force we had abolished and still more incomprehensible. 
Elasticity, for instance. But how can an ultimate particle of 
matter be at the same time incompressible and elastic? For 
elasticity involves the idea of compressibility, and I fail to see 
how an indivisible ultimate particle of matter can be compressible, 
that is, capable of a further reduction insize. By far the most logi- 
cal and comprehensive theory of matter is that which regards each 
particle, so-called, as a centre of force ; this involves the smallest 
number of unknown quantities—as previously defined—for we 
get rid of the idea of matter as something possessing qualities 
apart from force, as form, mass, impenetrability, &c.; these 
things or their equivalents follow as a matter of course from the 
primary conception of force centres. ‘‘@. I.” will ask, What is 
a force centre? Iask, What is matter apart from force? Of 
coarse, [ do not contend that the idea of force centres is entirely 
satisfactory, but at least it reduces the number of unknown 
quantities within a narrower limit than any other hypothesis. 
Mass becomes the measure of the number of force centres 
forming a body. Form is the locus of all the force centres com- 
posing the exterior of a body. 

As the wpulsive force exerted between two centres varies 
inversely as the square of the distance, impenetrability, or rather 
its equivalent, is the result, as an infinite force would be required 
to make two or more force-centres occupy the same spot. Now 
comes the question of combustion, discussed by your correspon- 
dents. It is quite evident that the energy, é.e., heat, developed 
by the combustion of hydrogen in oxygen, must in one form or 
another exist in one or both of those substances previous to com- 
bustion. It seems also clear that it does not so exist in the form 
of molecular energy. 

The inference, therefore, is that the heat developed by 
combustion previously existed in the oxygen and hydrogen as 
chemical energy, or, as we may perhaps better express it, atomic 
energy. Every molecule of a substance is supposed to consist 
of a certain number of atoms, and if we adhere consistently to 
the mechanical theory of heat, these atoms must be considered as 
vibrating according to some law about a given centre. On the 
application of a certain degree of heat to some portion of the 
hydrogen and oxygen in proximity to it, the vibrations of these 
atoms are disturbed and their energy is given another direction, 
becoming partially sensible as heat, while they take up new posi- 
tions, vibrating, so to speak, in fresh combinations after combus- 
tion about other centres, and thus forming molecules of water. 

That portion of original atomic energy which does not after 
combustion again become converted into atomic energy, as water, 
remains after combustion as heat, raising the temperature of the 
resultant fluid. 

Let Hi be the molecular energy before combustion, He the 
molecular energy after combustion, Ai the atomic energy before 
combustion, and Ag the atomic energy after combustion, then the 
aap: must always hold good— H; + Ai = He + Ag, supposing 

1 + Ai to represent the total energy present in the two sub- 
stances before combustion. G. R. BopMer. 

June 29th. 


Srr,—I have read with some interest the correspondence in 
your columns under the head, ‘“‘The Mechanical Theory of 
Heat.” The conservation of motion appears to hold in the case 
given by “4. II.” of two masses of putty own J together, but 
in other instances the theory does not so apparently hold. Take, 
e.g., the case of a ball thrown vertically upwards from the earth. 
According to the older theory in which “ potential” energy is 
taken into account the conservation seems explicable enough, 
but the “‘ fundamental proposition” of ‘* ®. II.” seems te break 
down, since the ball has a visible motion at the beginning of its 
ascent which gradually diminishes as it rises until it becomes nil 
at the highest point. If, when at the highest point, the ball be 
sup to be caught without shock, say by sliding a movable 
horizontal platform under it, we have a y at rest which was 
previously in visible motion, and—neglecting the resistance of 
the air and any slight action of the ethereal medi the moti 
of the ball is not transformed into heat motion of its particles. 
What has become of it ? 

Perhaps “‘®., II.” may be able to enlighten us on this pa 

Manchester, June 30th. .R. 


SHIPS’ PUMPS. 

S1r,—I was much ge in reading in the last issue of THE 
EnGrveer your excellent article on ‘‘ Ships’ Pumps.” Consider- 
ing the facility which the modern types of steam pumps offer for 
8 ily raising large volumes of water, I have often marvelled 
that naval authorities should continue to make such small pro- 
vision -— those terrible disasters which too frequently arise 
from lack of means to throw water, from within, to without the 
ship. The cost of these pumps is so low, and the space they 
occupy so small, that ‘‘ adequate” pumping power should mean 
not only that one-fifth, but that the whole power of steam ships 
should be available to save them from sinking, should the neces- 
sity unfortunately arise. 

ere are really no practical difficulties in the way—a central 
well answering to the colliery sumph—conduits of ample area 
establishing communication between the bottom of each compart- 
ment and the bottom of the well, and closed by self-acting non- 
return flaps opening into the well. Space between decks or 
elsewhere for pumps, and the arrangement as far as the ship is 
concerned is complete. 

As to the pumps—ten years ago I designed and erected down a 
coal pit a steam pump costing under £1000, which has been doing 
twice the duty required from a pump to throw overboard the 
water entering through a hole 1ft. square at the bottom of a ae 
and, as you say, there are now halt a dozen ty that would 
do the work, the ‘‘ Cornish,” perhaps, taking up the least room. 

You, Sir, have explained that water entering a ship would enter 
with a decreasing velocity as it rose in the hull. An excellent 
feature in the steam pumps would be that, the higher the water 
rose upon them the quicker they would throw it overboard. The 
would hardly, however, perform sixty single strokes per second, 
as you are made to assume in your article; you undoubtedly 
mean sixty strokes per minute. 

The pumps are all self-contained, and may therefore be placed 
almost anywhere. They can be started instantly, and as they 
will work on air, they need not be in danger of being submerged 
at all, as any desired portion of the lift could be on the suction. 
The boiler capacity and available steam pressure would dominate 
the number or power of the pumps, and these should in all cases 
be fully adequate ‘to ultilise in saving the —, or in the worst 
cases giving precious time to its living freight, the uttermost 
pound of steam which the boiler can be relied upon to generate. 

147, Queen Victoria-street, June 28th. . SILVESTER. 


Srr,—Will you allow me a small space in your valuable 
columns in reference to pumps, &c., as concerned especially with 
the steamship American, a letter about which I read in THE 
ENGINEER some three or four weeks ago, written by Mr. S. Terry? 


There can be no doubt that pampsgenerally in ships are not of suf- 
ficient power to displace even the water caused by a leak, if it be at 
all a bad one, without in most cases great manual labour. About 
this I feel that I can speak with confidence, having lately served 
as an officer leaky 
on an average during the homeward passage at 
pumping per diem, all done by hand, 


which uired 
east 


Mr. 8. Terry wisely recommends the adoption of centrifugal 
power pumps, as being simple, and also as being so very pewertal 
in the displacement of water. A correspondent in answer to Mr. 
Terry somewhat ridicules the idea of powerful pumps. Probably 
he has never sailed in a leaky ship, or he might think otherwise, 
He also proposes a most ingenious (?) patent consisting of 
india-rubber toggles, &c., which, if I understand right, will 
work very much as the doors in boilers do; but he must have for- 
gotten that there are many places in a ship where it is perfectly 
impossible to adopt this plan, provided even that the scuttle, 
plug, or whalever name it go by, corresponded in any degree with 
the dimensions of the aperture. In fact, it is so thoroughly 
ee that it may at once be put on one side as useless. 

This is my idea, that we must be, by Board of Trade regu- 
lations, of such power that they will in three hours remove the 
amount of water which the vessel to which they are attached 
would be capable of holding; viz., in a vessel 300 tons burden 
the pumps be capable of removing in three hours’ time the amount 
of water that that veesel will hold, and in the case of a larger 
vessel the pumps must, of course, be on a larger scale. By a 
rough calculation, the water displaced by our pumps last voyage 
was about 240 geome per minute, that is allowing one revolution 
of the fly-wheel per second, and an average of two gallons for 
each of the two boxes. 

Now this, in the case of an accident, would be of little use ; 
but where powerful pumps were used it mnie, at least, save the 
crew, by allowing more time for leaving the ship, even if the 
vessel herself were lust. At all events there is more chance of 
safety for both crew and cargo if the ship be kept afloat two 
days instead of two hours. Of course ship owners will ridicule 
the idea of expensive pumps, on the principle that what has 
answered hitherto will answer now; but there can be no doubt 
that with the aid of centrifugal force many lives and much pro- 
perty would have been saved, and by the adoption of it will be 
still so. JOLLY Jack, 


COMPRESSED AIR LOCOMOTIVES. 

Srr,—TI observe no less than three letters in THe Enormeer of 
last week referring to Mekarski’s compressed air locomotive, but 
no mention is made of Paris, where considerable expense was 
incurred in buildings and machinery for compressing air, and to 
the best of my recollection the company started eight engines to 
work the tramway line to St. Denis for the Compagnie des ‘Tram- 
way Nord. I believe they worked for only four months. It 
would be interesting to know why they gave up running, and 
why such an elaborate trial was not even referred to in the letter 
of Messrs. Delletrez. 

une 29th, 


INQUIRER, 


A PROBLEM CONCERNING BELTS. 

Srr,—The solution of your correspondent ‘‘ A. R.’s” problem is 
nothing more than this. Ifa mark were made on each belt so 
that they should both leave one pulley at the same time, the mark 
on the inner belt would reach the other pulley later than the outer 
belt, as the latter has a greater distance to travel with the same 
velocity because of the curve which is formed by the inner belt A. 


Two belts ought only then to be stitched ther when the 
tension in both belts is the same. The fact of the outer belt 
having to pass over a greater diameter would not make the one 
belt go faster, for if the same tension were in both belts then the 
outer one would be so much longer and would counterbalance the 
difference of diameters. 

Hanover, June 22nd. 


THE INSTITUTION OF CIVIL ENGINEERS. 


TuHE originality, labour, and ingenuity shown by the authors of 
some of the Papers presented during the session 1879-80 have led 
the Council to make the following awards :— 

For Papers Reap AT THE ORDINARY MEETINGS. 

1. A Telford Medal and a Telford Premium to Edwin Arthur 
Bernays, M. Inst. C.E., for his Paper on Portland Cement Con- 
crete, and Some of its Applications.” 

2. A Telford Medal ond a Telford Premium to Harry Edward 
Jones, M. Inst. C.E., for his Paper on ‘The Purification of Gas.” 

3. A Telford Medal and a Telford Premium to John James 
Webster, Assoc. M. Inst. C.E., for his Paper on “ Iron and Steel 
at Low Temperatures.” 

4. A Telford Premium to Frederick Augustus Abel,* C.B., 
F.R.S., Assoc. Inst. C.E., for his Paper on “‘ Explosive Agents 
Applied to Industrial Purposes,” 

5. A Telford Premium, to John Grant,* M. Inst. C.E., for his 
Paper on “‘ Portland Cement ; its Nature, Tests, and Uses.” 

6. A Telford Premium, to Maj.-General Henry Young 
Darracott Scott, C.B., R.E., F.R.S., Assoc. Inst. C.E., and a 
Telford Premium, to Gilbert Richard Redgrave, Assoc. Inst. 
C.E., for their Paper on “‘The Manufacture and Testing of 
Portland Cement.” 

7. A Telford Premium, to Charles John Wood, M.Inst. C.E., 
for his paper on ‘*Tunnel Outlets from soon Reservoirs.” 

8. A Telford Premium, to William He: elano, Assoc. Inst. 
C.E., for his paper on “The use of Asphalt and Mineral 
Bitumen in Engineering.” 

9. The Manby Premium, to George Chatterton, M.A., Assoc. M. 
Inst. C.E., for his Paper on ‘‘ The Main Drainage of Torquay.” 
For Papers PrinteD IN THE PROCEEDINGS WITHOUT BEING 
DIscussED. 

1. A Telford Medal, and a Telford Premium, to Benjamin 
Baker, M. Inst. C.E., for his Papers on “The River Nile,” 
‘*Cleopatra’s Needle,” and ‘‘ The Practical Strength of Beams.” 

2. A Telford Medal, and a Telford Premium, to Joseph Lucas, 
for his Paper on ‘“‘ The Hydro-geology of the Lower Greensands 
of Surrey and Hampshire.” 

3. A Telford Premium, to Harco Theodorus Hora Si 
M. Inst. C.E., for his Paper on “‘ The Delta of the Rhine an 
the Meuse in the Netherlands.” 

4. A Telford Premium, to Joseph Miller Wilson, M. Inst. 
C.E., for his *‘ Description of a Bridge over the Monongahela 
River, at Port Perry, Pennsylvania.” 

5. A Telford Premium, to Frederic Eliot Duckham, M. Inst. 
C.E., for his Paper on ‘‘The Thames Steam Ferry between 
Wapping and Rotherithe.” 

6. A Telford Premium, to George Moyle, late Stud. Inst. C.E., 
for his Paper on ‘‘The Platelaying of the Jacobabad or broad-gauge 
section of the Candahar Railway.” 


For Papers Reap At THE SUPPLEMENTAL MEETINGS OF 


SruDENTs. 
1. The Miller Scholarship, to Henry Selby Hele Shaw, Stud. 
Inst. C.E., for his Paper on ‘‘ Small Motive Power.” 


2. A Miller Prize, to John Augustus Thompson, Stud. Inst. 


C.E., for his “Description of a Light Draught Steel Paddle 
Steamer.” 

3. A Miller Prize, to Hans Ditler Fabricius, jun., Stud. Inst. 
C.E., for his Paper descriptive of the ‘‘ Calais ur Improve 

ents,” 
ie ° A Miller Prize, to Horace Allen, Stud. Inst. C.E., for his 
Paper on ‘‘The Manufacture of Bessemer Steel Rails.” 

a A Miller Prize, to Lindsay Burnet, Stud. Inst, C.E., for 
his Paper on ‘‘ Dredging Appliances.” 


* Have previeusly received Telford Medals, 
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RAILWAY MATTERS. 
Re new West Pier Railway at Whitehaven has been com- 
pletéd. 


Tue last section of the Callander and Oban Railway between 
Dalmally and Oban was opened for passenger traffic on 
Thursday. 

THE opening of the Metropolitan Railway extension from 
Willesden-green to Harrow, a distance of 54 miles, has been post- 
poned till Monday, August 2nd. 

Tue Great Northern Railway now runs its 9.15 up Leeds ex- 
press to London in 3? hours, stopping at three places, and doing 
the 186} miles at 49°66 miles per hour, including stoppages. 

Ir is said that more people lost their lives in the States by the 
burning of hotels in 1879 than by the accidents of travel on rail- 
roads and steamboats on all the American rivers, lakes, and 
sounds combined. 


AccorDING to the news by the last mail from Barbad the 


NOTES AND MEMORANDA. 


NATURAL caverns of enormous size—one being 600ft. long— 
have been discovered within the last few days in the neighbour- 
hood of West Harptree, near Wells, in Somerset. 


ACCORDING to some recent experiments of M. Goulier, the 
coefficient of expansion by heat of a metal is independent of an 
pressure put upon the metal, and is the same under a tensile 
strain as under one of compression. 


TuE yield of this year’s harvest of tea in India is estimated at 

000, Ib., or nearly double that of 1878, which was 
37,000,000 Ib. Only ten years back scarcely more than 
13,000,000 lb. were produced in the year. 


THERE are now 333 miles of telegraph line in British Guiana, 
and thirty-two offices in active operation. Others are to be 
added during the course of this year. The receipts last year 
amounted to £1111, and the increase in consequence of the 


railway engineers were pushing their works forward. An iron 
bridge across “‘ Constitution Swamp” was being rapidly proceeded 
with, and the site of the terminus had been marked out. 

Amonesr the other new things recently introduced by the 
Great Eastern Railway Company, is an express service to Harwich 
on Saturday, the tickets by which include the coat of board and 
attendance at the hotel from that day to Monday, and return. 

THE new line from Ealing to Uxbridge, for which the Metro- 
politan District Railway seek powers, will through the 

ishes of Ealing, Hanwell, New Brentford, Hayes, Greenford, 
Northolt, Hurlington, Hillington, and Cowley, terminatin, 
near the town-hall at Uxbridge. ‘The estimated average cost o 
the line is £33,000 a mile. 

On the afternoon of Sunday last the Chevalier Corona read a 
paper before the Italian ee Society on the projected 
vien under Mont Blanc. e route has much to recommend 
it as abridging commercial communication with France, which is 
at present united with Italy only by the Riviera and Mont Cenis 
lines, both insufficient for the daily increasing intercourse not 
only between Italy and France, but between Italy and Northern 
Europe. Technically considered, a Daily News correspondent is 
informed, that the Mont Blanc route would offer fewer difficulties 
than the others, with its gentler incline, less intense heat under 
the galleries, and easily bored rock. 

Tue London and North-Western system is being extended in 
the direction of Bedlinog, and other movements are on foot. The 
London and North-Western has been instrumental in improving 
the Brecon Railway over the part upon which it has running 
powers. It has been eeney recommended by the shareholders 
of the Brecon that it should purchase the Brecon line, in which 
event—writes our South Wales corres 
to Trehenhert opening into the great Rhondda coal district would 
be one of the certainties. The Pontypridd, Caerphilly, and 
Newport Bill has passed. The Taff Vale and Great Western are 
going in for powers to connect the Rhondda Railway branch of 
the ‘tatf with the Hirwain Pond extension and Aberdare 
Rhondda. This will unite the Great Western and Taff Vale 
systems, and afford a back door from Rhondda into the Neath 
and Swansea districts, and if carried must prove of great import- 
ance to the port of Swansea. 

SrarTine upon the basis that there are more than 10,000,000 
car-wheels in use on the railways of the United States, that the 
average life of a wheel is eight years, and that it requires a little 
over a ton of pig iron to make four wheels, an American con- 
temporary concludes that there are required 1,250,000 new wheels 
to replace those worn out each year, and to make these over 
312,500 tons of pig iron are required. As 1,250,000 wheels are 
worn out & year, and as the average weight of a worn-out 
wheel is about 515 tb., something like 287,389 tons of this old 
material are available for re-manufacture. The difference between 
this sum and 312,500—the approximate weight of the new wheels 
—shows the weight of new material consumed per year in the 
manufacture of car-wheels, assuming that all the old wheels are 
manufactured into new ones. Manufacturers guarantee wheels 
to run from 50,000 to 60,000 miles, but they not unfrequently 
greatly exceed this. 

Even those who advocate the retention of Candahar are not, 
says a correspondent of The Colonies and India, all unanimous in 
recommending the extension of the railway to it. The country 
the line passes through is undoubtedly sterile and unimprovable. 
There would, therefore, be little local traffic. Candahar would 
no doubt become a great entrepot of Central Asian trade with 
England, but it is doubtful whether the through traffic and the 
transport of troops would afford remunerative employment to the 
line. The working expenses would of course be very great. On 
these grounds many persons think that a good road—which could 
be ae guarded and kept in order—would be preferable, at 
any rate from Quetta to Candahar. At present the work is well 
advanced into the Nari Pass above Sibi. The distances may be 
noted :—Ruk Junction—on the Sind-Panjab line—to Sibi, 130 
miles ; Sibi to Gwal—the junction for Quetta—120 miles; Gwal 
to Candahar, 160 miles, The cost of the whole line is expected to 
be about four millions sterling. It will take two years to com- 
pe the section to Quetta, and two more to carry it to Can- 

ar. 


On a down grade of 1 in 38 on the Aaachen Railroad, in 
Oemeee the amount of rail wear per 1,000,000 kilometric tons 
(of 2205 1b.) gross weight was 3°059in., so that a rail was com- 
pletely worn out in five years. On August 10, 1878, as an 
experiment, cast steel. brake blocks were substituted for the 
wrought iron ones on the left side. On taking measurements, 
pe AS 1879, it was found that the left rail was worn down 
0°287in., the right rail 0°35in., while formerly the rail on the 
right side was least worn. For the sake of obtaining a certain 
result, the brake blocks were exchanged right with left, on the 
6th of June, and the height of the rail (twenty lengths on each 
side of the track) carefully measured. According to the measure- 
ments made on September 18 and November 24, 1879, the wear 
on the steel brake-block side amounted to 0°05in., on the side 
where the wrought iron blocks were used, 0°086in. per million 
tons gross load. On a down grade of 1 in 75, between Heissen 
and Miilheim, the rail wear, with a gross load of 34 million tons, 
amounted to 0°507in, in eight years. The chief engineer of the 

can only attribute the enormous amount of wear to the fact 
that the soft wrought iron blocks hold the wheels perfectly tight, 
while the hard steel has not such a grip on them, they occasionally 
slip round, and less friction results to the track. 

SPEAKING of the railway across Newfoundland to which the 
Colonial Legislature has committed itself, the Colonies and India 
says: Starting at St. John’s the line will take a south-westerly 
course for 30 miles, and, gradually bending to the north-west and 
west, will pass along the narrow neck of land which separates 

nity Bay from Placentia Bay. Hence it passes in a general 
westerly course to St..George’s Bay on the west coast. The 
country to be opened up by this railway is well watered and well 
woode , resembling the general features of the Cumberland Lake 
District. The highest land traversed is 1100ft. above the sea, and 
the total length of line will be about 350 miles, the distance in a 
direct line being 275 miles. Much of the country has epee 
been visited by white men, and it is described as affording ric 

ture land. The district of the western terminus, St. George’s 

rf is one of the healthiest districts in the world, free from fogs 
and from the occasional severity of the weather felt in other parts 
of the island. It is hoped that eventually communication by 
means of ferry steamers will take place between St. George’s Bay 
and the mainland, thus enabling passengers and gous to be 
carried without change of train from St. John’s to a | part of 
= a of Canada, and saving about 1000 miles of sea 


ndent—a line from Cefn 


reduction of the rate from 2s, to 1s. had been very remarkable 
indeed, 

ALv-NI is the name given, says the Engineering and Mining 
Journal, to a new alloy of nickel and aluminium, for the com- 
position of which United States letters patent have lately been 
gran It is intended to be used in ee of nickel anodes in 
electro-plating. It is said to deposit, under the influence of the 
electrical current, a white, smooth surface, susceptible of taking 
a high polish, and giving a soft, silvery appearance. 


From a report by Mr. D. Kirkaldy it appears that the strength 
of Staffordshire blue vitrified bricks, as made at the Cakemore, 
Causeway Green, and Lower Holt United hope yam Rowley 
Regis, near Dudley, as found by experiments made to ascertain 
the resistance to a gradually increased compressive strain, is as 
follows in pounds per square inch :—Brick cracked slightly, 5997; 
brick cracked generally, 9161; brick crushed, steelyard dropped, 
11239. ‘These quantities are equal in tons per square foot to 
respectively 385°6, 589°1, 722°7._ In the experiments the bricks 
were bedded between pieces of pine gin. thick, and the bricks 
were 2°85 x 8°75 x 4°2 without any recess. 


Herr Borrcer has recently described a metallurgical use for 
glucose, and says that there is no method for reducing the salts 
of silver so convenient and so sure as that by glucose in alkaline 
solution. Take, for example, chloride of silver freshly pre- 
aa and well washed, suspend it in a sufficient quantity of 
diluted caustic soda, and add a small portion of glucose ; in a few 
minutes, 


upon boiling, the reduction takes place. The silver can 
be 


washed and slightly calcined, in order to obtain the 
metal pure, under the form of a light sponge of a dull white. 
The same method furnishes an ps active platinum 
black, and with the salts of copper it gives an oxide of a 
beautiful red. 


In the small electric furnace recently exhibited before the 
Royal Society by Dr. C. W. Siemens, the itive electrode, 
which was made of iron, entered from below the crucible contain- 
ing the metal to be melted, the negative electrode (a rod of carbon) 
was attached by a lever to a solenoid ator. The crucible 
was surrounded by charcoal contained in a copper vessel to 
prevent loss of heat, and the intense heat obtained from the 
electric current melted 2lb. of broken files in twenty minutes. 
Electric fusion has, it is claimed, the advantages of excluding 
the atmosphere and the products of combustion from the 
substance in the crucible. But the Electrician asks what becomes 
of the volatilised carbon from the electrode ? 

In a discussion in the United States Congress, relative to the 
water supply of the District of Columbia, the following statement 
was given of the average daily consumption of water in gallons per 
head in different cities, the figures being from official reports :— 
Providence, 25; Fall River, 26; weil, 33; Lynn, 34; 
Rochester, 35; Columbus, 43; Lawrence, 44; Milwaukee, 53; 
Cambridge, 55 ; St. Louis, 56; Cleveland, 56; Cincinnati, 57; 
Philadelphia, 58; Brooklyn, 63; Montreal, 69; Boston, 75; 
Toronto, 77 ; Buffalo, 87 ; Detroit, 105 ; Chicago, 119 ; Washing- 


ton, 155; New York, 100; Albany, 80; Jersey City, 99; London | 


England), 29; Liverpool (England), 23 ; Glasgow (Scotland), 50 ; | 


Zdinburgh (Scotland), 38; Dublin (Ireland), 25; Paris (France), 


28 ; Tours (France), 22; Toulouse (France), 26; Lyons(France), | 
Hamburg | 


20; Leghorn (Italy), 30; Berlin (Prussia), 
(Prussia), 33. 

M. CarLueter has extended his experiments on compression of 

gaseous mixtures to a pressure of 6600 lb. per square centimetre. If 
tive volumes of carbonic acid and one volume of air are compre 
in a proper apparatus the carbonic acid readily liquefies. If the 
enna is carried to 150 or 200 atmospheres the meniscus of 
iquefied acid is gradually effaced, and the liquid finally 
disappears. The tube then appears filled with a homogeneous 
matter, which resists all further compression, as a liquid would 
do. If the pressure is then gradually diminished the liquid 
suddenly reappears, at a pressure which is constant for fixed 
temperatures; a thick mist arises, vanishes in a moment, and 
marks the level of the liquid which has reappe The 
age oye cannot be explained by the heat of compression, 
or the tube is —— in water which keeps it at a constant 
temperature, and the compression is made slowly enough for the 
cooling to be always complete. Cailletet thinks that the gas and 
a are mutually dissolved, so as to form a homogeneous com- 
pound, 

EXPERIENCE, says the Electrician, has shown that the life of a 
submarine telegraph cable is from ten to twelve years. If a 
cable breaks in deep water after it is ten years of age it cannot 
be lifted for repairs, as it will break of its own weight ; and cable 
companies are compelled to put aside a large reserve fund in order 
that they may be prepared to replace their cables every ten years. 
The action of the sea-water eats the iron wire completely away, 
and it crumbles to dust, while the core of the cable may be 

rfect. The breakages of cables are very costly, and it is a very 

ifficult matter to repair them, in comparison with a land line. 
A ship has to be chartered at an expense of 500 dols. a day for 
two or three weeks in fixing the locality and in avoiding rough 
weather, as cables can only be repaired in the calmest seasons. 
One break alone in the Direct Company’s cable cost them £20,000 
to repair, and the last chance left to the company was to make an 
agreement with the Anglo-American, so that they should be 
protected and have the use of that company’s line when their 
own was stopped. 


THE influence of magnetisation on the tenacity of iron has 
been lately studied by Signor Piazzoli. Iron wires were hun 
between two hooks and ruptured by pouring water into a vesse 
suspended from them. They were about 350 mm. long, and 
were inclosed in a C pene with four windings one over another, 
which were either all traversed by a current in one direction, or 
two by a current in one direction, and two by an equal opposite 
current, so that in both cases the wires were equally strongly 
heated by the spiral, but in one case they were magnetised, in 
the other not. The weights required to break wires annealed in 
charcoal—weight of one metre, G = 0'299—were, during 
magnetisation, P = 1260-1306 ; without magnetisation, P’ = 1213- 
1270. In the case of wires annealed in carbonic oxide—where 
G=0°46 =1732°4 17427; P’ = 170362 1719°87. In 
the case of wires annealed in hydrogen P = 1289°5 — 13101; P” 
= 1263 - 12997. In each separate series, accordingly the 
difference, P — P’ was frequently less than the difference between 
the highest and lowest weights required for rupture of apparently 
identical wires ;. still, the’ mean values in each of the fourteen 
series were from about 1 to 3 per cent. greater for the magnetised 
than for the unmagnetised wires, showing that the tenacity of 
iron increases on magnetisation. This, it is remarked, ma’ 
due to ordinary magneti> attraction of the successive parts of the 
wires, 
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MISCELLANEA. 
Tue Fiftieth Annual Meeting of the British Association will 
commence on Wednesday, August 25th, 1880, at Swansea. The 
President-elect is Andrew Crombie Ramsay, ¥.G.S. 


old, have been 
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f 
discovered at the Nambuccra River, New South 
had also been found near Moama, on the Murray. 

By a recently patented attachment to the counters of gas- 
meters, an American inventor gives the means of reading off the 
money value of the gas used without any calculation. 

THE Mayor of Liverpool and others from that port visited 
Wolverhampton juiender, to inform themselves upon the method 
of outfall sewerage and irrigation adopted in that town. 

AN extension of the Perth Waterworks, carried out under the 
direction of Mr. Bateman, C.E., London, and Mr. John Young, 
C.E., Perth, has just been completed at a cost of £30,000. 

THE work of improving and repairing the entrance to the 
Whitehaven new dock is proceeding satisfactorily in the hands of 
Messrs. Wilson and Co., and it is anticipated in a few months 
the dock will again be ready for traffic. ‘ 

THE street astronomers of Paris, who exhibit through their 
telescopes the moon, sun-spots, comets’ tails, and other celestial 
objects, according to circumstances, state that from the beginning 
of the publication of the Astronomie Populaire the number of 
their customers has more than doubled. 

THE Stevens Battery, which cost the projector so much money, 
and was intended to be the pride of the United States Navy, and 
a terror to other nations, is to be sold for old iron. The Chan- 
cellor of New Jersey has ordered a sale of the Stevens Battery 
and its appurtenances as an entirety, or of its materials, consisting 
of engines, &c., separately, whichever will yield the most money. 

A NEw balloon, to contain 30,000 cubic feet of gas, and to ca 
four persons, has been completed at the Royal Arsenal, Wool- 
wich, under the direction of the Military Balloon Committee. 
The fabric, a fine calico, which has superseded silk as a material 
for the envelope, is remarkably light, and a considerable saving 
in weight has been effected by a careful dressing, and simply 
staining the material instead of painting it in the ordinary way. 
The balloon is named ‘‘ The Crusader.” 

THE show season of agricultural societies is, says a corre- 
spondent of India and the Colonies, writing on the 26th April, 
now at its height, ‘‘and great service is being done to the cause of 
agriculture by the displays of labour-saving machines these exhi- 
bitions are bringing together. Most suceessful shows have been 
held this month by the Bathurst, Clarence, and North-Western 
societies ; and the finest or show ever held on the 
Hunter is this week promised at Maitland.” 

THE Walsall surveyor has submitted to the Town Council a 
plan for the disposal of the sewage of the borough. He proposes 
to divide the town into two districts, Walsall and Bloxwich, and 
to deal with the sewage by gravitation simply without any 
chemical treatment. The land to be purchased covers an area 
of 196 acres, and for the working of the scheme, six tanks, each 
200ft. long and 100ft. wide, with an average depth of 5°78ft., are 
recommended. The total cost is estimated at £78,775. 

THE disposal of those who will not work seems to be even a 
more pressing question in Australia than in the old country. 
When 100 free railway passes were offered for men to goto Edom, 
Victoria, although from 100 to 150 men complaining of no work 
were then outside the Treasury, they refused to avail themselves 
of them. The men persisted in remaining about town instead of 
going into the country, and some said they could not live on less 
than three pounds per week, others that they must have 10s. a 
week pocket money. 

TuE whistling buoys now in use weigh about fifteen tons each, 
and in their plunging, even during calm weather, a force of 
nearly 3-horse power is, says the American Manufacturer, 
evolved. To utilise this waste energy Mr. Edison has devised a 
small dynamo-electric machine to be carried by the buoy, the 
current from which will sustain an electric light equal to one gas 


jet. It is very doubtful, if such a thing would be anythin 
| like as cheap, and certainly not as trustworthy, as the gas-ligh 
| buoys on the Pintsch system now used by the Trinity Board. 


For some time the Engineering and Mining Journal has written 
of water-gas as the fuel of the future. 1t has just published 
accounts of some remarkable experiments, and says that the recent 


| tests of this gaseous product (CO + H) of the decomposition of 


water in the presence of incandescent carbon ‘‘ have but con- 
firmed the opinion we expressed when its introduction here 
was still in its infancy, and have justified the title which we then 
applied to it. We look upon the manufacture of water-gas by 
the simple and successful Strong system as an event in the 
industrial arts second in practical importance to none which has 
preceded it.” 

A SUPPOSED new process of gas manufacture has been patented 
in Sydney. The apparatus consists of two small gasometers 
constructed of galvanised iron, and connected by an india-rubber 
tube. In one of these gasometers a quanty of gasoline—the only 
ingredient used—is contained, and oxygen is supplied to it by 
means of a common house bellows, whicli is applied to an india- 
rubber tube. The air passes through the gasoline into the empty 
gasometer, which acts as a reservoir, and isthen ready for use, and 
is conducted to the burner in the ordinary way, the burner itself 
being such as is used with common gas. Some of our readers will 
fancy that they have seen something very like this before. 

A LARGE body of men are at work upon the approaches to the 
Brooklyn Bridge on both sides of the river. It is thought that a 
couple of months will suffice to complete the stone and brickwork 
on the New York side. The Brooklyn approach is shorter and 
much nearer completion. The machinery for putting up the 
superstructure of the bridge is ready in the towers, but the work 
has been delayed owing to the necessity of constructing special 
machinery to cut the steel for the chords of the bridge. The 
largest size of steel hitherto made at the Cambria Lronworks, the 
most extensive in the country, measured 7in. by 7in. The bars 
for the bridge, says the Scientific American, are Zin. by 8}in., and 
to cut them enormous shears had to be made and put in position. 

A PARLIAMENTARY paper has been issued, consisting of a 
report dated January 10th, 1880, by Mr. Ormiston, M. Inst. C.E., 
on improvements proposed at the harbour of Famagosta, in 
Cyprus. He states that protection is only required against gales 
from the east. A breakwater enclosing a harbour of 460 acres 
could be constructed for £126,478; one enclosing a harbour of 
580 acres for £192,174. Adding 10 per cent. for contingencies and 
6 per cent. for engineering, these estimates become £147,472 and 
£224,074. With various other works, such as dredging and the 
construction of a wharf and lighthouse, which Mr. Ormiston 
recommends, the totals reach the respective amounts of £272,453 
and £354,301. The time required for the work would’ be four or 
five years, according to which scheme is adopted. Various 
interesting aps and diagrams are appended to the report. 

A PECULIAR source of water power is mentioned by the 
Scientific American. ‘In the neighbourhood of Argustuli, in the 
Ionian Islands, at four points on the coast, the sea, at its ordinary 
level, enters a very narrow creek, or broken rocky channel, and 
after running somewhat rapidly through this channel and among 
broken fragments of rock, for a short distance it gradually becomes 
sucked into the earth and disappears. By conducting the water 
through an aritficial canal for a few yards, and so regulating its 
course and forcing all the water that enters to pass in a single 
stream beneath an undershot wheel, power enough is obtained in 
two cases todrive a mill. Mills have, in fact, been placed there 
by an enterprising Englishman, and are constantly at work. The 
stream, after being utilised, is allowed to take its natural channe] 
and is lost among the rocks,” 
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THE ROYAL ALBERT DOCK. 
MR. A. M. RENDEL, M.L.C.E., ENGINEER; MESSRS. LUCAS AND AIRD, CONTRACTORS, 
(For description see page 6.) 
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AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyvgau, Rue de la Banque. 

BERLIN.—AsuHER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero_p and Co., Booksellers. 

LEIPSIC,—-A. TwieTmrver, Bookseller. 

NEW YORK.—Tue Witimer and Rogers News Company, 
$1, Beekman-street. 
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arbitration clause if it india 
question as to liability on the part 
paid, and the only difficulty be that 
for the amount. 
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MEASURING HIGH TEMPERATURES. 
(To the Editor of The Engineer.) 
S1r,—Will any reader kindly tell me if there is any thermometer 
instrument made by which the heat attained in a Siemens-Martin open 
can be ascertain , what degree of heat is required for 
une 29th. 


PUMPING BY GAS. 
(To the Editor of The Engineer.) 


Shin. . lifting 
well 23ft., forcing 16ft., making 39ft. in all, together with the bable 
ption of gas?” B. 


consum 
Canterbury, June 30th. 
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PROGRESS OF THE LONDON GAS SUPPLY. 


In 1869 London had thirteen gas companies, employing 
an te capital of £7,828,844, and carbonising 
1,171,588 tons of coal in the year. The number of the 
companies has now fallen to four. At the commence- 
ment of last year the number was six. Mr. Field’s 
annual “Analysis of the Metropolitan Gas Companies’ 
Accounts” is shrinking rapidly in its array of ineee, 
but continues to grow in its totals. The slender but 
skilfully compiled book just published shows that the 
capital employed last r was £12,681,818, and the 
quantity of coal carbonised 1,869,947 tons. The capital 
employed in 1869 was at the rate of £6 13s. 8d. per ton, 
whereas in 1879 it was 2s. higher. The capital for 
1000ft. of gas sold was 15s. 10d. in 1869, whereas last 
year it was 14s. 5d., thus showing a redu:tion. The gas 
sold per ton of coal carbonised was 8438 cubic feet at 
the commencement of the decenniad, but has now risen 
to 9431. This saving of very nearly 1000 cubic feet per 
ton of coals represents an enormous gain, though perhaps 
with a little drawback in res to residuals. But some 
portion of the improvement is due to diminished waste. 

t this amounted to in 1869 does not appear. The 
first year in which Mr. Field calculated the amount of 
waste was in 1874, when gas “ unaccounted for” appeared 
a3 8°75 per cent. on the make, Last year it was 5°35 per 
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cent, The difference represents a very appreciable 


companies was 9,885,857 thousands of cubic feet. The 
quantity made we are not told. Last year the gas sold 
was 17,634,660 thousands of cubic feet, showing that 
in about a onal of years more the consumption of 1869 
will be doubled. The quantity of gas supplied to the 
metropolis is immense, amounting to about 4500 cubic 
feet per head of the population per annum, equivalent to 
nearly half a ton of coal. This represents an average of 
rather more than twelve cubic feet of gas per head per day. 
We are here travelling out of the bounds of Mr. Field’s 
admirable “ An though working on a basis which he 
has given us, e thus find that the ao of nearly 
forty candles is available for each individual for the space 
of an hour. As a certain earn goes for heating 
pu we must make some deduction in order to get 


reckon the light as that of y candles for one hour, 
or half a dozen candles for five hours. On the whole 
London ought to be pretty well lit, but there isa demand 
for more light, and either by means of gas or electricity 
the demand will have to be met. 
The rapid increase in the consumption of gas in the 
metropolis is shown if we compare the Spee en by 
Mr. Field with those of the population tables. Thus the 
population of London at the census of 1871 was 3,254,260. 
At the middle of last year the estimated population was 
3,620,868. The gas sold in 1871 was 11,316,214 thousands, 
whereas last year it was 17,634,660 thousands. Accord- 
ingly, we see the population increasing by little more than 
a ninth, while the consumption of gas rises more than 
half. e gas rental of 1871 was £2,194,863. Last year 
it was £3,061,393. Per head of the aang pa popula- 
r consumption of gas than there 

was eight years ago. ere is no doubt that the reduc- 
tion in the price of gas has greatly promoted its use, 
and the companies may take encouragement from the 
fact. Comparing 1879 with its immediate predecessor, 
we find an increased consumption of gas to the extent 
of 1,341,132 thousands of cubic feet. This is obviously 
a much higher ratio than the increase of population, the 
growth of the latter being little more than 1°5 per cent., 
which would only account for an addition of 244,402 
thousands of cubic feet to the quantity of gas. The 
increase in the sale of gas is in a ratio fully five times 
that in which the population increases. The companies, 
therefore, have no great reason to feel alarmed at the 
approach of the electric light. 

the sale of residuals last yor the companies 
realised £789,923. The year before this source of 
revenue brought in £745,113. In 1869 the residuals 
realised no more than £373,663. The gross profit of 
that year was £745,967, whereas last year it was 
£1,156,104._ The economy effected by consolidation is 
strikingly shown in the case of the Chartered Company. 
In 1869 the expenses of management in respect of this 
company amounted to 18°26 pence per ton of coals, and 
2°21 pence pn thousand feet of gas. Last year, the 
Chartered Company having previously absorbed the 
greater part of the gas undertakings of the metropolis, 
the expenses of management were only 10°64 pence per 
ton, and 1°12 pence per thousand feet. Among the excep- 
tional charges of the year we notice an item of £1785 in 
the Chartered accounts for “experimental street and 
electric lighting.” 

The coals carbonised last year were 7 per cent. cannel, 
and the average cost was 15s, 1°45d. per ton. In 1869, 
when cannel gas was more extensively used than now 
the proportion of cannel coal was 12 per cent., and 
the average cost of the entire quantity, Newcastle and 
cannel, was 16s. 3°75d. In last year’s accounts, deducting 
the receipts for residual products from the cost of the 
coal, the net cost appears as £624,503, being at the rate 
of 6s. 815d. per ton, and 815d. per 1000ft. of gas sold. 
In 1869, the net cost of coal was £581,955, or 9s. 11°21d. 
per ton, and 14°13d. per 1000ft. Deducting workin 
expenses and the net cost of coal from the gas rental, an 
also deducting the expenses of lighting and repairing the 
public lamps, the profit on gas last year appears as 
£1,167,960, or rather less than 12s. 6d. per ton of coal, 
being a fraction under 1s. 4d. per 1000ft. In 1869 these 
two latter amounts were respectively 13s. 1°47d. and 
18°66d., the entire Fae on gas being £768,710. The 
actual net profit of the metropolitan gas supply last year 
was £1,051,531. Of this amount the standard dividends 
took £927,189, and the additional dividends £37,081, 
leaving a surplus of £87,261. The net profit on stock 
and capital raised was 9°75 per cent., the standard 
dividend being 8°60 per cent. The total reserve fund and 

alance on net revenue account, after providing for 
dividend, was £663,792, in addition to £142,207 for 
insurance and other funds. In 1869 the whole of the 
reserve funds only amounted to £129,187, and the insur- 
ance or contingency fund to £43,003. 


THE MECHANICAL ACTION OF LIGHTNING. 


WIruin the last few days England has been visited by 
several thunderstorms of considerable severity, and 
deaths caused by lightning have taken place in t or 
four localities. Trees have been rent, animals slain, 
houses injured, and there is some reason to conclude that 
the summer of 1880 may become rather remarkable for 
the manifestations of electric disturbance taking place in 
Great Britain. “Although it is well understood that 
thunderstorms are slways to a certain extent dangerous ; 
and although most buildings, public or private, of abnor- 
mal height are provided with lightning-conductors to 

yrotect them, very few persons know accurately what 

htning is. That portion of the general public which is 
fairly well-informed, holds that a flash of a is a dis- 
charge of electricity from a cloud to the earth. The 
country jo ist regards it as “a di of the 


value, as will be seen when we look at the total manu- | cealed 


facture. 
Reverting again to the beginning of the decenniad, we | sha 
find the total quantity of gas sold by the London 


thunderbolt, and believes that an invisible something con- 
ina 


flash of fire,” comes from the sky and slays 
or rends. If we turn to text books for information we 
ll find very little. “ Lightning,” writes Professor 
Fleeming Jenken, “ is an enormous electric — ing 
between two clouds, or from a cloud to theearth.” We shal 
see in a moment what it is that Professor Jenken calls a 
spark, and we shall be able to judge whether the conditions 
are such that an electric spark and lightning are one and 
the same thing. But before going further we must ask our 
readers who may care to peruse this article to think a 
little for themselves. It is not probable that they can 
thus find out what a flash of lightning is, and it is certain 
that we cannot tell them, but we can at least show that it is 
possible to construct a theory concerning the phenomenon 
which is consistent throughout. 
We may start by saying that lightning is unquestion- 
ably a form of electrical discharge, and it produces effects 
in all ways analogous to those produced by a discharge 
from a Leyden jar or other reservoir of high tension electri- 
city. It has recently been urged thatelectricity is a mode of 
force. It is very difficult though not impossible to form 
a mental conception of a pure force, isolated and 
apart from matter; but be electricity what it may, 
it makes its presence known to our senses by its 
effect on matter; and there is, furthermore, reason to 
believe that matter which may be invisible or imponder- 
able is first acted on, before that kind of matter with which 
mankind is more or Jess familiar. Let a Leyden oe 
large enough to hold about two quarts of water will answer 
very well—be fully charged, and then discharged — 
a sheet of thick pasteboard. If matters are properly 
managed a hole may be punched in this way through a 
thickness of about iin. If this hole be examined 
it will be found that, although the edges may be 
singed, it has not been burned through, but punched 
through. The hole will be very like in its character to 
those made by a charge of No. 9 shot fired at a distance 
of 20 yards through a similar sheet of pasteboard. It is 
very difficult to conceive that such a hole has been 
e by the passage through the pasteboard of 
a pure force; all the evidence goes to show that 
something, that is to say, some form of matter, has 
gone through the cardboard and made the hole. If a 
piece of the pasteboard target, with one shot hole only 
on it, and the piece of card punched by the electric 
—_ were handed to a man who did not know anything 
of how the holes were made, he would say of both that 
something, either a shot or a rather blunt metal instru- 
ment, had been driven through the material and left the 
holes behind. There is, however, this to be noted, that in 
many cases the hole appears as though it had begun 
within the substance of the paper, and not at one side 
or both. It has been laid down that when an expla- 
nation of any phenomena or occurrence is available which 
satisfies all the conditions, it is unnecessary and illogical 
to offer theories on any second hypothesis. 
The electrically punched hole is just such a hole as-would 
be made by the passage of something material through the 
paper, and so far we have reason to believe that something 
material has pear ne through. Now, if we —— the 
effects of a Leyden jar spark with those produced by 
lightning, we find a strict similarity between them. The 
lightning is different from the Leyden jar spark not in 
kind but in magnitude. When stone is ground to 
powder, or a tree split, we are justified in asserting 
that matter in some form or other came in 
contact with the stone and powdered it. i 
supposed that trees are split by the production of steam 
from their juices by the heat of the electric discharge ; 
and when lightning strikes sand it often produces curious 
tubes of fused quartz called Ligurites. But allowing for 
this, a sufficient number of cases occur in which the 
effect produced is certainly not due to heat. At 
first sight these statements will perhaps seem to a 
few of our readers as extremely heterodox. a 
say that we have here a theory of material thunderbolts, 
such as the ignorant a agp hold. Our reply is that 
and thunderbolts, but that 


ing alone, we shall our opinions 


eeming Jenken’s ectricity an 


—— is not 
of the electricity 


lace he writes :—“ The electricity has such a repulsion 
or itself that if it accumulates sufficiently the force 
becomes great enough to break down the pressure of the 
air, and highly electrified particles of the conductor and of 
air fly off the point. Every electrical spark seen is an 
illustration of this convection. Lightning is one example.” 
The italics are ours. We are apparently justified then in 
saying that the hole was punched in our card by a volley of 
missiles pose prey from the surface of the ball of the dis- 
that the mechanical effects of lightning are 


electric fluid.” 


The ignorant peasant speaks of a 


cheap an 
in like manner possibly due to a volley of missiles dis- 


*.* In order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that letters of inquiry to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing Reheat cee stamp, in order that 
answers received by us may be fi to their destination. No 
notice will be taken of communications which do not comply with - 
*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 
id have to get a search made at the Patent-office 
po patent such a valve. Balls loaded by springs 
The only way to bring such a valve out is to 
induce some firm making boiler fittings to take > fg manufacture. (3) A 
provisional protection would cost you about £8. You would, if in the 
hands of honest men, be quite as safe without such protection as with it. 
. W.—I there be a question whether there is or is not a liability under the 
l clause, or if there be a liability, and it then be a question as to the 
| Sim,—Will any correspondent tell me through Tue Enotwerr the 
best of and to work a of 
the peasant according to his lights has spoken and rea- | 
ee soned wisely. He has assumed that a great hole cannot 
be dug in the earth unless something of which the soil 
can take eognsancs operated upon i. We cannot 
form any conception of a hole being dug ina field by a 
= — pure force. Nor can we imagine such a mundane thing 
as a block of granite reduced to powder save by the 
impact or influence of something very different from a 
: ee pure force. There may be forms of matter, however, 
ca susceptible to the operation of pure forces. We neither 
2 fF assert nor deny that such is the case, but it is more 2 
oe Pica reasonable to suppose that when a stone is shattered or 
; ee a hole pierced, or an excavation made, that it is made 
: by some form of moving matter than by anything else. 
‘ Lest it should be said that in assuming that the electric 
S spark is a manifestation of matter in motion we are stand- 
which have points or angles is such that the electric 
a density becomes very great on these points as it would 
on a very small sphere, even when th 
high. The result is a great repulsion 
for itself, or rather a great repalalea between the neigh- 
bouring parts of the matter charged with it. We then 
frequently see the electrified matter passing off in the con- 
dition known as the electric spark.” Again, in another 


12 


THE ENGINEER. 


JULY 2, 1880 


charged from the clouds to the earth. It is more 
than probable that few of our readers, who are not 
trained electricians, have before heard or seen the 
statement which we have just made. Its truth does not 
admit of direct demonstration, but it does admit of 
indirect demonstration. 

We may now turn our attention to the nature of 
the missiles with which we have to do. Apparently 
there is nothing very alarming about them. A ) eee 84 
bolt may be a verysmall thing indeed—let us try togive our 
readers an idea how small. It is not easy to say what 
the velocity of a flash of lightning may be; but we have 
to deal particularly with the fact that particles of matter 
have to be despatched with a certain velocity like shot 
from gun. Let us assume that this velocity is 50,000 
miles per second; it is possibly very much more, but 
50,000 miles will suffice. Let us suppose that we have one 
pound of matter moving at 50,000 miles, or 264,000,000ft. 
per second. The work stored up in our pound of 


matter will be found by the formula", and it 


amounts to 1,089,000,000 foot-pounds, or over 486,100 
foot-tons. It is impossible to convey an adequate con- 
ception of the mighty force with which we are dealing. 
Let us suppose that we have a thunderbolt which weighs 
one ounce moving at 50,000 miles in a second. It would 
represent 30,000 foot-tons in round numbers, or a 
force great enough to lift a great ironclad bodily 3ft. 
The 100th part of an ounce would have stored in it a 
capacity for doing work amounting to 300 foot-tons. It 
would lift a rock weighing 3 tons 1u0ft. A “thunderbolt ” 
weighing as much as a grain of small shot would be com- 
petent to demolish a steeple, or to rend an oak. 

The mechanical action of lightning, then, may be 
due to the impact of very minute quantities of 
matter moving at a prodigious velocity. Their 
energy is due solely to their velocity, and the com- 
paratively isolated range of the influence of lightning 
is no doubt attributable to the circumstance that the 
quantities of matter involved are exceedingly minute, 
and owe their power entirely to their speed. A cannon 
ball, moving at comparatively small velocity, may stun, 
and bruise, and batter, and spread destruction over a 
wide range ; but not so with the lightning flash. Just 
as a bullet, fired through a pane of glass, makes a hole in 
it, so is the action of lightning confined to beaten tracks 
and narrow strips of paths. We have, it will be noticed, 
made no attempt to explain why or how electricity im- 

rts velocity to particles of matter. That no one knows. 

or have we said what form of matter our “thunder- 
bolt” is composed of. Possibly molecules of oxygen or 
hydrogen from the water in the electrified clouds. Nor 
have we said anything concerning the charge of electricity 
which, no doubt, accompanies the matter put in motion, 
and which, by its inductive effects, may kill men or animals 
without touching them. Electricity is yet enveloved in a 
cloud of mystery, rifted here and there, but black as night 
elsewhere. We have endeavoured to show that, accord- 
ing to the best authorities, the electric spark is due to 
matter cast off from conductors ; and we have supple- 
mented this by pointing out that the most insignificant 
quantity of matter, moving at a sufficiently high velocity 
can contain enough energy to account for the mechanical 
effects produced by lightning. If our readers find 
inconsistencies in the theory, they must not blame us. 
The theory, as set forth here, is the legitimate deduction 
from observed phenomena, and the writings of the best 
authorities on electrical science. 


THE RAILWAY HALF-YEAR. 

Ow the condition of our railways one branch of engineering 
depends very greatly, so that the returns of the traffic on our 
great railways may well be watched with interest. ‘It is very 
satisfactory to notice that the half-year which has just been 
concluded is one that has been remarkably prosperous to 
many railways. Although the accounts are not fully made 
up, it is evident that there have been magniticent increases in 
the traffic on most railways. The increase on the North-Eastern 
Railway approaches £490,000 for the half-year ; that of the Lon- 
don and North-Western may be put down as about £300,000; 
and the Lancashireand Yorkshire and the Midland receipts have 
respectively increased between £100,000 and £200,000. 
The Manchester, Sheffield, and Lincolnshire has a smaller but 
satisfactory increase, and the Furness Railway has one of the 
largest proportionate increases declared by any of the com- 
panies, But this is not all; the working expenses have been 
comparatively light; coal and iron have been cheap, and 
labour has shown only a small advance in the rate of its re- 
muneration, so that not only the gross but the net result of 
the half-year’s working should be eminently satisfactory to 
the companies; and though the growth of railway capital 
must to some extent lessen the effect on the dividends, yet 
there can be no doubt that in the bulk of instances there will 
be a good and, in some instances, a large addition to the 
sums paid as dividends. It is true that at the moment the 
outlook for the future is not quite so satisfactory. There has 
been a relapse in the mineral industries which will, if un- 
checked, speedily be reflected in the traffic returns of the 
companies ; but even at the worst it should be borne in mind 
that last half of last year was for the greater part one of the 
worst that had been known for long by the great carrying 
companies, and that even moderate returns for the half-year 
now entered upon would be a gain upon those for the cor- 
responding weeks of last year ; and there is yet to come the 
increased dividends for the first half of this year—not on 
railways alone, but on many other investments that have felt 
the benefit of the recent revival—and these enlarged divi- 
dends when paid must, to a very great extent, swell the 
revenues of the companies, for they are paid to those who 
give them back for travel and traffic to the companies. Alto- 
gether, then, the prospect before the railway companies is one 
that is much brighter than was that known a year ago, when 
the great iron industries were prostrate; and with this 
brighter prospect there will be a ter demand for iron and 
steel for railway uses; whilst the recent extensive order of 
the Midland Railway for locomotives points to its belief in a 
growth of trade in an early future; and the probabilities of 
a good harvest point in the same direction, so that the out- 
look for the great carrying companies may be said to be 
brightening again. 
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Minutes of Proceedings of the Institution of Civil Engineers. 
Vol. LIX. Edited by James Forrest, Assoc. Inst. C.E., 
Secretary. London: Published by the Institution. 1880. 


Tus volume commences with the prolix discussion on 
Mr. Blandy’s paper “On Dock Gates,” previously pub- 
lished. This discussion has the merit of sticking to its 
subject better than is often the case in the consideration of 
papers read at the Institution. It is hard, however, to 
find in it much other ground for commendation, the 
remarks made, with the exception of those offered in 
correspondence by two resident engineers, namely, Mr. A. 
C. Andros and M. Guillain, being more remarkable for the 
sententious style in which common-place and well-known 
thoughts on the subject are expressed than for any new 
light or additional information conveyed to the reader. 
Indeed, we cannot but to a large extent concur with the 
strictures pronounced by Mr. Wawn upon the mathe- 
matical parts of the discussion. He said that “ while 
giving the author credit for the labour and care bestowed 
on the paper, he was compelled to regard it on the whole 
as a sample of the tendency to obscure simple mechanical 
problems under clouds of symbols and formulz.” 

The remarks of M. Guillain may be regarded as the 
most valuable of any made in this discussion. He gives 
an unqualified opinion in favour of iron as against wood 
as a material for dock gates in the following words :— 
“The examination of the author’s graphic constructions, 
or of the algebraic formulae commonly used, proved that 
in flat gates, in which notable bending moments were 
developed, iron allowed the greatest portion of resisting 
power to be utilised much better than wood. . . . It was 
therefore not surprising that gates whose inner surface 
remained within the concave of the line of pressure 
could be made lighter, and often more cheaply, of iron 
than of wood, though the relation of weight in two 

ieces of greenheart and of iron, of equal length and 
ongitudinal resistance, was about three-quarters, and the 
— relation of price about three-fifths, at least in 
france. Iron gates, independently of their lesser bulk, 
possessed also the advantage of affording air chambers 
which reduced the weight in the water. . . . The chances 
of durability were at least as great for the gate of galvan- 
ised iron as for that of wood ; they were even almost as 
great for non-galvanised iron where the paint could be 
often renewed . . . While recognising the good service 
done by wooden gates of the Liverpool type for many 
years past, M. Guillain could not but give the preference 
to iron gates for almost all practical purposes. Of course 
he meant such as had flat surfaces outwards and not 
curved iron gates, which with regard to the passage of 
ships, presented almost all the practical inconveniences 
of socked wood and cost more.” 

Two points are here judiciously insisted on—the pre- 
ference to be given to plate iron structures instead of 
wood in most parts of Europe at least, and the preference 
which flat gates thus made present over those curved or 
arched in plan. In flat gates very few of the plates, 
angle or T irons, require “ furnacing,” no bending at a 
red heat being required except adjacent to the mitre 
posts; the structure is perfectly in balance in or out of 
water; the flat surface is less exposed to injury by in or 
outgoing ships, and the masonry of the recess walls is of 
the simplest and least expensive character. An arched 
structure of plate iron, all parts of which resist by com- 
pression, is far from being, ceteris parthus—the most 
economic adaptation of the material. On this last point 
we refer the reader to an able paper, published about 
fifteen years ago in Jobard’s Journal, a Brussel’s produc- 
tion. M. Guillain says:—‘‘ An iron gate seemed to 
have a chance of lasting as long as the best treated iron 
ship. But the chances of durability were increased, and 
at the same time the maintenance might without injury 
be less continuous if iron were galvanised, though galvan- 
ising raised the price of work one quarter, according to 
present prices in France. It was now very rarely that 
great iron structures in French ports were not galvanised. 
Tron —_ angles, &c., were galvanised one by one after 
punchi i not be galvanised.” 


ing. Rivets alone coul 

If the rivets cannot be galvanised, there is little or no 
use in galvanising any other parts of a structure rivetted 
together. If dock gates are exposed to the action of 
sea-water or brackish water, it has been proved beyond 
reach of contradiction that galvanising is useless, The 
coating of zinc is in that case rapidly removed as a floc- 
culent basic chloride, and the iron suffers more thus 
deprived of its false protector than if it were simply coal- 
tarred or painted. It is curious to find, conspicuous by 
its absence, throughout this discussion, a notice of 
unquestionably the most important improvements in the 
construction of iron dock gates that have been made 
during the present century, namely, those invented and 
in part patented by the late Mr. Charles Heard 
Wild, a pupil and assistant of Robert Stephenson, 
and by Mr. Robert Mallet. By these, hollow coign swere 
avoided, the heel posts being so pivotted and anchored 
as to abut against a plane surface inclined to the vertical 
plane of the gate and recess, the gates being traversed by a 
crab purchase fixed on the top of each leaf, round the 
barrel of which wound the middle of achain, fastened at its 
extremities to the opposite walls of the entrance. By this 
the whole of the expensive masonry of the chain tunnels is 
superseded. Gates thus constructed, upon the large 
scale of 60ft. to 70ft. width of entrance, have been in 
successful and. constant use for about a quarter of a 
century at the port of Dublin Grafing Dock; at the 
Floating Dock of Limerick; and at the Dock of Hartlepool. 

It is an observable deficiency throughout this discus- 
sion also that the cost of gates alone is constantly dwelt 
upon instead of the cost of gates with the masonry 
required by the construction of the gates. A gate may 
be very = but become very dear by the expensive 
character of the masonry it requires; or a form of gate in 
itself considerable in cost may be really cheap by the 


simplicity of the masonry needed for it. Some useful 
remarks may be gleaned from those parts of the discus- 


sion which relate to traverse plates and supporting 
rollers. The latter in Wild and Mallet’s gates were capable 
of being withdrawn and brought up for examination or 
se without the need in tidal entrances even of a 
helmet-diver. A great inconvenience occurs in tidal 
rivers, such as the Thames, loaded with fine tenacious 
sediment, which was severely felt at the Blackwall 
entrance of the Victoria Dock, namely, in the riding u 
of the roller upon top of the plate on deposited silt tend- 
ing to strain the gate, or refusing to revolve at all or 
surmount the obstruction. There is room for the inventor 
in devising a simple and efficient remedy for this. 

We have no space.for enlarging on the next paper in 
the volume—“ Tunnel Outlets from Storage Reservoirs,” 
by Mr. CharlesJohn Wood, M.1.C.E. The advantages tobe 
derived from suppressing all apertures through and 
beneath pace as dams are paramount; and where the 
dam abuts upon rock a tunnel of exit and of overflow 
may with obvious advantage be adopted ; but any advan- 
tage of such a tunnel if constructed in discontinuous 
strata liable to subsidence is more than doubtful. The 
whole subject is, however, old, such tunnels in rock 
having been proposed and designed more than half a 
century ago. 

The last paper read, with the discussion thereon, was on 
“The Passenger Steamers of the Thames, the Mersey, 
and the Clyde,” by Mr. Carson. 

Nine obituaries of deceased members follow, of which 
only three are of widespread interest, namely, those of 
Lieut.-Colonel John Pitt Kennedy, John Penn, of Green- 
wich, and William West, of Cornwall, with the mining 
engineering and machinery ef which county, extending 
also to nearly every mining district of his own time, his 
fame is inseparably united. 

Under the h of “ Abstracts of Papers in Foreign 
Journals and Periodicals,” there are eighty-one notices of 
almost every variety of subject, all more or less interest- 
ing. Some noteworthy improvements have been made by 
Mr. Forrest in the addition of marginal index notes, which, 
together with some ty — modifications, greatly 
facilitate reference to the volume. 
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Von C. Kesseler. Berlin: A Seydel. 

Notice sur les Etablissements de la Société Cockerill, By P. 
Jacquemin. 

Notice sur les Produits des Usines de la Société Cockeril figurant a 
UV Exposition de Bruxelles de 1880, London: J. and W. Dudgen, 


ents. 
A New Method of Graphic Statics Applied in the Construction 


A Wrought Iron Girders. Edmund Olander. Vol. I. 
mdon : E. and F. N. Spon. 1880. 
Memoirs of the Science Department, Unwersity of Tokio. Vol. 


II., On Mining and Mines in May oa < C, Netto, Professor of 
Mining in the University. Published by the University. H. 
President. Telegraph Ei Edited by 
Journal of the Society o eqra, ngineers. i y W. 
E. Ayrton. No. 32, Vol. IX. London, E. and F. N. Spon. 
The Bicyclist’s Pocket Book and Diary for Reference and istva- 
tion for Seasons 1880-81, London: The Bazaar Office. 


DOCK AND HARBOUR WORKS ON THE 
NORTH-EAST COAST. 

Tue north-east coast, once famous for its dangerous rocks 
and the almost inaccessible character of its ports, is now 
bidding fair to become better provided with harbour and 
docks accommodation than any other equal section of the 
British coast. The mouth of the Tees, once a mere ridge of 
sand and rock at low water, has now been so materially im- 
proved by blasting and dredging operations, and by the con- 
struction of an extensive and costly breakwater, as to become 

ractically converted into a harbour of refuge. The South 

are Breakwater, which has now been ve, ge of eighteen 
years in course of construction, is expected to be finished in a 
tew weeks, and indeed is already virtually completed. Two 
of the great advantages secured by this breakwater are, first, 
the scouring power which is given to the stream, and 
secondly, the shelter which is afforded from the strong south- 
eastern seas. When the intention of the Tees Conservancy 
Commissioners to out a breakwater on the northern side 
of the river is fulfilled, the spacious entrance will then pre- 
sent a surface of calm water even when the fiercest storms 
are raging outside. The effect of these important works is 
already being materially felt at the ports on the Tees. Vessels 
having a large draught of water can now enter and depart 
with great facility, and the consequence is that a different 
class of trade to that ever before experienced has recently 
been opened up. Four or five miles further up the coast im- 
provements on a still more gigantic scale are in process of 
completion. The North-Eastern Railway Company, which is 
the owner of all the river and maritime dock accommodation 
between the Tyne and the Humber, has recently been adding 
to the docks at the Hartlepools, Those additions are on a 
scale of vast magnitude, and have entailed the expenditure of 
fully half-a-million of money. The effect upon the fortunes 
of the port of the Hartlepools remains yet to be seen; but the 
possession of a dock area amounting to 176} acres must neces- 
sarily exercise a vital influence.- Hast Hartlepool has long 
been known as a port. Originally a royal borough, and a 
place of ecclesiastical importance in the middle ages, it 
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gradually dwindled down to the base condition of a fishing 
village, from which, during the present century, it began 
slowly to emerge as its capacities for shipping became 
apparent. Upon the formation of the new sister town of 
West Hartlepool, there was a large infusion of capital into 
the district, and numerous schemes, chimeric and practical, 
were set on foot for the purpose of ane ® commercial 
rt. The Victoria Dock, which is in East Hartlepool, was 
ormed in 1840. Upon the construction of the Hartlepool 
railway the coalowners in the middle and southern districts of 
Durham speedily found the port of great advantage to them 
in disposing of their coal, and consequently the importance of 
Hartlepool as a coal port was not slow in being recognised. 
Five years later power was obtained for the construction of 
docks at West Hartlepool, which was then a veritable city of 
Eden. In 1847 the first dock was formed, and that was 
followed by another in 1852, and a third in 1856. The great 
difficulty with regard to West Hartlepool has always been the 
shallowness of the harbour entrance, Advantage has now 
been taken by the railway company of the deep water channel 
which runs between the two towns, and which affords a 
splendid entrance, sheltered by the town of Hartlepool from 
north-east gales. In fact, it is stated by seamen that Hartle- 
pool will very soon be the only port to which access can be 
gained in times of heavy storms between Grangemouth and 
the Humber. A large tract of land, which was partially 
covered with water at high tide, has been adapted for the 
purposes of new docks and timber ponds. From the deep 
water channel, to which reference has just been made, 
access is gained into a tidal harbour; from there into a tidal 
basin t. long and 31ft. deep. This tidal basin is provided 
with a double set of gates at each end. So spacious is it 
that between the two gates at either end a large ocean steamer 
ean very easily be contained. The double gates have been 
constructed primarily with the intention of preserving the 
water depth, but their utility in case of accident to either 
will be at once recognised. The tidal basin is 31ft. deep from 
top to bottom. Its walls are constructed of massive stone 
Llocks, and when filled with water a depth over the whole 
surface of from 26ft. to 27ft. will be obtained. The entrance 
gates are made of wrought iron fitted with water-tight com- 
partments, and are worked by hydraulic machinery. In fact, 
owing to their peculiar construction, they are so light as to 
float with very little effort. Over these entrances are bridges for 
railway traflic, which can be swung round as required. In each 
bridge 500 tons of wrought iron and 200 tons of cast iron are 
employed, They are caused to revolve upon a number of 
pure steel wheels. There is nothing cumbrous about the 
workmanship, and ponderous though their weight is, they are 
removed as easily as though of the most aerial construction. 
From the tidal basin access is gained into the main new dock, 
which has an area of 18 acres, and will afford a depth of 
27ft. Gin. of water. The area of the tidal basin is 2} acres. 
This dock communicates with numerous timber ponds, which 
will afford every facility for the development of a trade for 
which the Hartlepools are already becoming famous. A 
further new dock of smaller extent opens direct communi- 
cation with the West Hartlepool docks at present in use. An 
area of about 350 acres consists of a network of docks and 
timber ponds, to which entrance may be gin either by the 
deep-water channel at Hartlepool, or by the West Harbour at 
West Hartlepool. 1764 acres are entirely under water. 
Altogether, in the construction of the new docks, 6000ft. of 
walling has been found to be necessary, in addition to the con- 
struction of the tidal basin, and over a million and a quarter 
tons of material have been excavated, notwithstanding the 
natural fitness of the neighbourhood for dock works. It is 
in contemplation to erect warehouses by the side of the new 
dock, 300ft. by 100ft. The foundations for these have 
already been placed, and the North-Eastern Railway Company 
is merely waiting until it has been seen what use the com- 
mercial — will make of the docks before incurring 
additional expense. A strong feeling of rivalry has long 
existed between the Tees ports and the Hartlepools. That 
feeling is extending southwards, and Hull merchants are 
pe see | to experience a jealousy of the Hartlepools, which is 
sufficiently indicative of the maritime position those towns 
are likely soon to assume. Vast strides have been made 
within the past few months both at Hull and at Grimsby in the 
direction of improved harbour accommodation. Space now 
forbids any detailed account of those improvements. From the 
Tyne to the Humber, however, the developments of the past 
ten years have been simply marvellous, both in point of 
extent and of results, 


South Kxunstneton Museum. —Visitors d the week ending 
June 26th, 1880:-—- On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 13,808; mercantile marine, 
building materials, and other collections, 4326. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 2469; mercantile marine, building materials, and other 
collections, 768. Total, 21,371. Average of corresponding week 
in former years, 17,031, Total from the opening of the Museum, 
19,097,154. 

TRIAL TRIP OF THE s,s, JULIA.—On the 17th inst. the screw 
steamer Julia, built to the order of Messrs. A. C. De Freitas and 
Co., of Hamburg, by Messrs, S. P. Austin and Son, iron and 
steel shipbuilders and repairers, Sunderland, made her trial trip, 
leaving port at 9.30 a.m., and returning into Sunderland at 9 p.m. 
the same day. ‘The machinery, made by Mr. George Clark, 
worked very satisfactorily, and notwithstanding that the boat was 
in ballast, the wind being high and the sea rather rough, she 
maintained an average speed of nearly 10 knots, The owners were 
) Captain Bihr, and Mr. 
Frick ; the builders by Mr. Austin and Mr. H. Macoll 3 the engi- 
neers by Mr. Moffatt. The result of the trial was in all respects 
to the entire 14 ee of the owners, and the vessel reflects every 
credit ae the builders. The Julia is now loading in Sunderland 
South , and is expected to go to sea on Monday. 


PostaL Directory oF CARLISLE, CUMBERLAND, AND WEst- 
MORELAND.—We have received a copy of this directory from the 
poems, Messrs. P. P. Jackson and Co., Newcastle-on- 

yne, and as it will be of some assistace to those visitin 
Carlisle at the time of the coming show of the Royal Agricultura’ 

iety, we may mention that it contains a clearly executed and 
recently rev: map of Carlisle divided into squares, which are 
numbered to correspond with figures in the street key. This 
arrangement greatly facilitates the reference both to map and 
pe Maps are also given of Cumberland and Westmoreland 
and besides being a general and —_ directory to all towns and 
vill in these counties, it contains very brief topo- 
graphical descriptions of that sort which it is usual to place in 
such publications, The directory is, however, far from perfect, 
The names of several places known to many people are not given 
in either map or wee 4 while Bonness, on the coast near 
Carlisle, and Port. Carlisle, are both omitted. The intending 
visitor to Carlisle will also be disappointed if he thinks the direc- 
up er, © previous ow at Carlisle was 

in the year 


EXPERIMENTS ON TIRE FASTENINGS, | exactly as a lead dowel holds together two adjacent 
No. I. stones. So long as this ring continues unbroken it is 
WE propose here to give our readers an account— impossible for any part of the tire to fly off. As we have 
derived from a series of articles by Herr Biite, of the | said, this system met with much favour, and was widely 
Main and Weser Railway, in Gliiser’s Annalen fiir adopted; but by degrees the experience of its working 
Gewerbe und Bauwesen—of a remarkable set of experi- gave rise to doubts as to its absolute security. At the 
ments made in Germany on different descriptions of tire same time its success was producing a host of similar 
fastenings. The importance of an effective system of inventions, and it became therefore ery desirable that 
tire —— has long been recognised in England, but | exhaustive experiments should be made on the question. 
was especially brought into prominence by the terrible | In England it would be hopeless to attempt the carrying 
accident at Shipton in 1874, when the flying off of a| out of such an investigation ; but the admirable system 
broken tire from a carriage wheel occasioned the death of | of rail way associations, which prevails in Germany, made 
thirty-four persons and the injury of sixty-five others. | it a comparatively simple matter. At the meeting of the 
Nevertheless no effective system of tire fastening can be | North German Railway Union, in May, 1879, a com- 
said to be thoroughly established, even in England. The mittee was appointed expressly to experiment on different 
Mansell fastening is probably the most in favour, but its | classes of tire fastenings. The committee consisted of 
great expense has proved a serious bar to its adoption | the author of the article, Herr Biite, and of five other 
even in this country, and much more so on the Conti- | engineers from five of the leading railways of North 
nent, where the cost of railway material is more narrowly Germany, and the workshops of the Main and Weser 
scrutinised. In Germany the almost universal method Railway at Cassel were selected as the scene of the 
of fastening the tire to the skeleton was by studs, which _ experiments. 
were sometimes loose in the skeleton and screwed into| The difficulty of deciding on the relative merits of tire- 
the tire, and sometimes vice vers@. In the latter case fastenings, simply from their results in practical working, 
they could, of course, have no effect in keeping together is very great. The number of breakages that occur is 
a tire when broken ; they simply prevented its shifting but small, and each case is complicated by circumstances 
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MACHINE FOR TESTING TIRES. 


while whole. In neither case do they seem nearly so of its own as to weather, state of the road, load on the 
effectual as the countersunk rivets formerly almost | axle, and so forth. Moreover they are in general wit- 
universal in England, and still in general use for ordinary | nessed only by the officials of the train, who have no 
wagons. These seem to be almost unknown in Germany. | scientific knowledge. The time that would be required 
When the deficiencies of the stud system were recog- | before any reliable conclusions could be arrived at is 
nised, recourse was had to the use of through bolts with | therefore enormous. Impressed with this view, the Com- 
conical or cheese heads ; and various attempts were made mittee resolved to erect an apparatus which should 
to unite the tire and skeleton into one piece, either by reproduce, as nearly as possible, the blows and strains 
welding them together or by forming the entire wheel to which a tire is exposed in practice, but should enable 
into a single casting. With the former method the steel | these to be repeated continuously and rapidly, so as to 


of the tire was found to become deteriorated ; with the condense into a few hours the rough usage which in ordi- - 


latter the casting, if in steel, was found apt to crack and | nary working would perhaps be spread over as many 
fly, especially under the action of the brakes, while in years. This apparatus is represented in the annexed 
cast iron it was unequal and unreliable in quality. | figures. It consisted, first, of a strong oak frame, a a, 
Probably, in the latter case, neither the material nor the | securely bolted together, and carrying on two sloping 
manufacture had the same care bestowed upon them as | beams 6+ the plummer blocks ¢ ¢ for the axle d. On 
in the United States, where the use of chilled cast iron | this axle were fixed two heavy wheels ¢ e, and an outside 
wheels is so general. Be this as it may, the German | pulley , which was driven by an engine. A speed 
engineers were driven back upon the various “ safety counter was also attached. The tires of the wheels ¢ 
ring” systems, such as those of Mansell and Krupp; but were made of steel, in the form of rails ; at one point of 
their ape as already mentioned, was a serious | the circumference an ordinary crossing-point, with a 
objection ; and a warm welcome was, therefore, accorded guard rail, was inserted, and at another a slight crank 
to the simple and ingenious invention of Kaselowsky. | was given to the rail, similar to that usually given to the 
On this system a dovetailed groove is first turned in the | stock rail of a switch, opposite to the point of the 
inside of the tire, and a similar one on the outside of tongue. The wheels and axle h, carrying the particular 
the skeleton, and the tire is then put on in the ordinary tires to be tested, were mounted by axle-boxes and 
way, care being taken that the two grooves shall come | springs of the ordinary type, ina rigid wrought iron frame, 
exactly opposite each other. The two grooves thus resembling part of the under frame of a carriage. ‘This 
form an annular hollow, having the section of a dice frame was not, however, placed horizontally but vertically, 
box, and communicating by two holes with the outer air. | and was slung by four rods from a double rail girder 7 7 
Melted zinc is run in through one of these hoies till | fixed at the top of the frame aa. By means of small 
it fills the hollow, and this, after cooling, forms a solid | rollers running on these rails, the wheels and axle could 
ring of zinc, holding the tire and skeleton together, ‘be moved towards or from the fixed rail wheels e e ; and 
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by means of the tie-bars 4 & and the hand-screws / / the 
tires to be tested could be brought to bear with any 
required force on those of the rail wheels. The amount 
of pressure was fixed by means of the levers m m, which 
were connected with the screws / / at one end, and at the 
other carried scales, x, which were loaded to the desired 
amount. By means of brake attachments fixed to the 
hanging frame, brake blocks could be applied to the 
ires, if required, with a pressure obtained by levers and 
cae so as to be known. 


It will be seen that the to which the tire was 
exposed when made to revolve by the friction of the rail 
wheel very closely approximated to that of actual service, 
supposing it to be running over nothing but a succession 
of points and crossings. The angles of these were made 
somewhat sharper than they would be in reality, to allow 
for the yielding of the wooden frame. In order still 
further to contract the scope of the experiments to 

each tire was cracked across at one point 
before the commencement of the test. The experiments 


TABLE I.—DETAILS OF EXPERIMENTS. 


are, of course, comparative merely, the actual distance 
run by a tire before arg 5 loose being a very small 
fraction of what it woul ve run in ordinary service. 
Additional experiments were made on the force required 
to ey off the tires with the different modes of fastening ; 
and in the case of the Kaselowsky system, on the effects 
produced by heating. The results of the several experi- 
ments are given in a somewhat condensed form in the 
table which follows. Each experiment is represented by 
an engraving, having a corresponding number. 


Nature of fastening. gs Remarks. sae Nature of fastening. Remeshs 

g a 2 8 

1 |Eightstuds,screwedinskele-| 45 174 0°68 |All studs but one sheared at junction 14 |Tire clipping over skeleton| 534 2330 91 |Tire shifted with the motion about 
ton, only, fitting into tire. of tire and skeleton. Tire left wheel. on outside; clip ring on 12mm. 

Thickness of tire, 22°5mm. inside, held on by five} 534 | 39,100| 1533 and ring shifted back in the 
angle pieces. Thickness opposite Lection 50 mm. 
2 |Double safety = ring,| 51 588 2°3 | Flange of tire broken in several places, , 26 mm. 534 | 60,970 239°0 |Do., 170 mm.; outer lip of tire, a, bent 
ked wheel. Thickness a, causing wheels to leave the rails. in places. 
tire, 22°5 mm. 53h | 61,420 240°8 [Do., 210 mm.; lipof tire bent at cc, and 
broken, and broken at bb as at d. 

3 |Kaselow: fastening ; 53 2250 8°8 |Crack opened about 1 mm., ata. 534 | 62,980 247°9 [Wheel left rail through part of tire 
metal tp zine, 1°/,| 53 32,390 | 127°0 |Crack opened about 2mm.; tire shifted poe breaking off; tire showed old 
copper. ickness of round about 8mm. in opposite direc- crack in corner of groove, at f. 
tire, 22°5 mm. tion to motion. 

53 60,740 | 238°0 Zinc ring split for about 3ft. in length ; 15 |Tire clipping over skeleton| 494 0, 00 |Tire somewhat loose sideways at 
tire shifted round about 30 mm. on outside; double cli starting. 
53 62,990 | 247°0 |Tire came off skeleton; zinc ring on inside. Thick-| 49} | 33,417; 181 /Tire had shifted round against the 
partly split, partly torn out of groove. ness of tire, 28°5 mm. motion by 1280 mm.; upper ring by 
1550 mm.; lower ring by 203 mm. 
- 494 | 81,858, 321°9 |Shifting continued; gap in tire of 

4 |Eight studs only, fitting in| 45°4 1345; 5:3 /Tire came off wheel ; six studs sheared, 8 mm. 

skeleton, screwed into a, two bent, 6, and thread stripped. 49} | 115,513 | 452°8 [Both rings flew off the wheel, shearing 
i Thickness of tire, the rivet a. 
22°5 mm. 494 | 121,338 475°6 |Tire became loose, and shifted off wheel 
to the outside. 

5 |Eight bolts, with cylindrical) 52 5160| 21° (|Tire somewhat loose. 
heads, fitting into tire) 52 12,000; 47:0 (Wheel left rail, panting off three 16 |Tire held by four clip seg-| 40 1929 7°6 |Edge of tire cracked at cc from a toa. 
from outside; nuts in- bolts a ; replaced on rail. ments on inside, and) 40 2970, 11°6 |Edge cracked all round, studs sheared, 
side. Thickness of tire,) 52 12,260; 48°0 /Tire came off, shearing the other five fitting over edge of skele- and tire shifted outwards about 
22°5 mm. bolts. ton between these; four 40 mm.; wheels left rails, thereby 

studs on outside, Thick- ae = the clip; segments as at 

6 |Double safety ring,as No. 2.) 52 82,130 | 322°0 /|Tire shifted round in direction oppo- ness of tire. 25 mm. A3;w ~§ replaced. 

Thicknessof tire, 35-5mm. site to motion, about 65mm. Safety 6054 | 23°7 |Piece of tire from b to b broke off, and 
ring bent, and one bolt, a, cracked. tire came off wheel. 
52 89,680 | 351°5 |Wheel left rail, shearing two bolts ; 
safety rings much bent; tire shift 17 [Kaselowsky fastening. 5355 | (Tire came off; the metal ring remained 
round 500 mm.; wheel replaced. Thickness of tire, 23 mm. partly in the tire, partly in the 
52 95,450 | 374°0 |Wheel left rail, shearing two more skeleton, being broken through as 
52 7 came off, one ring e form shown at own off ; 
with it. in several places the tire and skele- 
ton had not been in contact, as 

7 |Tireclipping overdovetailed) 54 1045 40 |Tire shifted round against the motion shown at C and E; this was due to 
skeleton on outside, locked by 557 mm., but fast. rivets having been inserted in holes 
by ring sprung into place} 54 4950; 19°4 |Do., 970mm., but fast. formerly made in the tire for screw 
on inside. ‘Thickness of} 54 | 153,000; 500 (Tire had shifi back again about fastenings. 
tire, 22°5 mm. 12mm., still quite fast ; experiment 

concluded. 18 |Tire clipping over skeleton] 54 2445; 95 (Tire shifted round in direction of 
desl on outside ; safety ring on motion by 40 mm. 

8 |Tire clipping over flange on| 52 13,540; 52°9 |Tire shifted round against motion by inside, held by five angle) 54 21,180; 83° (Tire ditto, by 330 mm.; safety ring 
outside face of skeleton, 14 mm Thickness of tire, ditto by 20 mm. 
locked by h ing) 52 19,860| 77°7 |Do., by 220 mm., and somewhat mm. 54 41,040 | 160°9 Tire ditto, by 180°; safety ring by 

wn edge of tire over rim loosened sideways. 55 mm. 
on inside. ickness of} 52 27,830 | 108°8 |Do., by 1836 mm., and shifted side- 54 45,360 | 177°8 |Angle piece c loosened. 
tire, 22°5 mm. ways 1mm. to 2mm. 54 49,680 | 194°7 Lip of tire A broken off from ato a. 
52 29,337 | 114°7 |Tire shifted all round two to three 54 51,192 | 200°7 ‘Tire loosened, and shifted outwards by 
es ; also sideways 4 mm. to5mm.; 30 mm., causing the wheels to leave 
52 194°7 came off flange of skeleton, m’ i vets as at dd; piece e was 
4 injured. loosened ; lip A broken off from f to 
and bent from ¢ toe; 
9 {Double saf: ing, rivetted.| 46 11,790 | itside of two rivets, a w rep. 
Thicknessof tire, 26°5 mm. cracked ; safety rings bent. 54 51,624 | 202°4 |Wheelsleft rails again,'and tire flew off. 
46 14,910! 58° /Tire shifted against motion by 200mm.; 
four rivets broken off; another 19 |Two safety pion, bead in| 55 17,280| 67°7 |Tire and rings shifted in direction of 
crac! place by eight U-shaped motion by 2mm. — 
46 16,690 | 65°4 (Tire and safety rings came off. clips ing under skele-| 55 29,240} 114°6 |Do., by 145 mm.; clip a loosened. 
Thickness of tire,) 55 42,240 | 165°6 /Tire and rings shif 4 

10 |Mansell rings, wooden body.| 46 3419| 13°4 |Outside rings cracked at corner of 31°5 mm. 55 560 | 182°5 Clip a flew off ; two studs loose. 

Thickness of tire, 22°5mm. grooves, b 6, and bent. 55 48,720; 191 (Clip db flew off. 
46 3919; 15°3 (Inner ring cracked through for three- 55 50,880 | 199°4 (Clip c flew off. 

quarters of the circumference. 55 52,602 | 206°2 Wheels left ae, clips d and i. flying 

46 5255| 20°6 |Tire came off; rings broken through off ; tire shifted outwards, where the 

as shown. pes were gone, by about50mm., and 

ae ety rings gaping ; wheels replaced. 

11 clipping over 54 Nuts 55 53,898 | 211°3 (Tire off fi 3 cli 
skeleton outside ; 54 | 120,750) 4 Flange of tire cracked Oppo- e own off previously, 
ring inside. Thickness of E site groove, for ager the cir- thread on the studs stripping. 
tire, 23°5 mm. cumference; one bolt broken; ex- . 

periment concluded. 20 |Tire clipping over skeleton! 54 2160; 85 Tire and ring shifted round suit 
Four segments of saf 55 2300 90 ler cracked off at cc, from a to a. on inside, sprung into not measured. 

* ring on inside; four studs} 55 16,700} 63°1 |Flange of tire also cracked opposite place between tire 129,000; 500 |No further damage visible in the tire 
on outside, screwed into groove, at ec. skeleton. Thiel of or fastening; experiment therefore 
tire. Thickness of tire,) 55 18,620} 73°0 ge cracked so far round that ex- tire, 22°5 mm. concluded. 

5 mm. periment could not be continued. 
Mansell rings; iron skele- 128,000! 500 {No damage visible; experiment con- 21 |Tire clipping over flange on| 54 | 129,000! 500 |Nodamageobservable in the fastening ; 
ton, weed blocks cluded. skeleton on outside; se- experiment concluded. 
between it and tire. cured by four clip pieces 
Thickness of tire, 35 mm. on inside, Thic of 
tire, 23°5 mm. 
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A VIKING'S SHIP. 

A RECENT antiquarian discovery of a most remarkable nature 
has put the scientific world of Scandinavia in commotion, and is 
attracting the general attention of the Scandinavian nations, fondl 
attached to their venerable history and ancient folk-lore, and f 
of devotion for the relics of their great past. 

In the south-western part of Christiania Fjord, in Norway, is 
situate the bathing establishment of Sandefjord. The way from 
this place to the old town of Ténsberg conducts to a small village 
called Gogstad, near which is a tumulus or funereal hill, lon 
known in the local traditions under the name of King’s-hi 
(Kongshaug). In the fiat fields and meadows styetching from the 
fjord to the foot of the mountains this mole, nearly i50ft. in 
diameter, rises slowly from the ground covered with green turf. A 
mighty king, it was told, had here found his last resting-place, 
surrounded by his horses and hounds, and with costly treasures 
near his body, but for centuries superstition and the fear of 
avenging ghosts had prevented any examination of the supposed 
grave, until now the spirit of investigation has d to penetrate 
into its secrets. The result has been the discovery of a complete 
vessel of war, a perfect Viking craft, in which the unknown, 
chieftain had been entombed. 

The sons of the peasant on whose ground the tumulus is situate 
began in January and February this year an excavation; they 
dug down a well from the top, and soon met with some timber. 
Happily they suspended their work at this point, and reported 
the matter to Christiania, where the ‘‘Society for the Preserva- 
tion of Ancient Monuments” took up the task, and sent down 
Mr. Nicolaysen, an expert and learned antiquary, to conduct the 
further investigation. Under his able guidance the excavation 
was carried on in the months of April and May, and brought to 
a happy conclusicn, revealing the whole body of an old Viking 
vessel, 74ft. long between stem and stern, 16ft. broad amidships, 
drawing 5ft., and with twenty ribs. This is by far the largest craft 
found from the olden times. In 1863 the Danish Professor 
Engelhardt dug out from the turf-moor at Nydam, in Schlesvig 
a vessel 45ft. in length, and in 1867 another was found at Tune, 
in Norway, 43ft. long; but neither of these can in complet 
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as’ It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused | 


much unnecessary trouble and annoyance both to themselves and 
tv the Patent-office officials by giving the number of the page of 
T'HE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THe ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the | 
Specijication. 

Grants and Dates of Provisional Protection for Six Months. 

2249. Parntine on CLortu, &c., B. de Dutkiewicz and A. E. Decouflé, Paris. 
—2nd June, 1880. 

A. Fildes, Lake Side, Ulverston.—2nd June, 


2253. Manuracturs of Various Intaip Aarticies, &c., G. Hirst, Whitby. 
2nd June, 1880. 

2255. Manuracturinec ILtuminatine Gas, W. T. Sugg, Vincent-street, 
Westminster. -2nd June, 1880. 

2259. Manuracture of ALKa.igs, C. Wigg, Liverpool. —3rd June, 1880. 

2261. Manuracture of Sprinos, T. Brown, Newburn.—ird June, 


1880. 
and other Fencrne, J. Sainty, Wisbech, St. Peters. —-3rd June, 


2263. Woopes Gurrers, &c., G: Baumber and A. Logan, Rochdale.—3rd 
‘une, 1880. 
&c., Liquip, M. Graham, Dunbar, N.B. -3rd June, 


2265. Increastne the ILtuminatine Power of Gas Fiames, M. Williams, 
Wigan.—3rd June, 1880. 

2266. Knives and Forks, W. E. Darwin, Sheffield.—3rd June, 1880. 

=: Ficurrp Woven Goops, J. Kippax, Bolton-le-Moors.—3rd June, 


2269. CuTtinc Tiwper, W. R. Lake, Southampton-buildings, 
—A communication from D. R. Proctor, G) ter, tts, 
U.S.—3rd June, 1880. 

2270. Sroprers for Borries, F. Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from H, Beins and J. F. Beins, 


or appointment be com with the craft now excavated at 
Gogstad. he tumulus is now -nearly a mile distant from the 
sea, but it is evident from the nature of the alluvial soil that in 
olden times the waves washed its base. The vessel conse- 
quently been drawn up immediately from the fjord, and placed 
upon a layer of fascines or hurdles of hazel branches and moss ; 
the sides had then been covered with stiff clay, and the hole been 
filled up with earth and sand to form the funereal hill. But the 
craft is placed with the stem towards the sea. It was the grand 
imagination of the period that when the great Father of the 
Universe should call him, the mighty chieftain might start from 
the funereal hill with his fully appointed vessel out upon the blue 
ocean. In the stem of the — first disclosed to the eye, several 
interesting objects were found. A piece of timber proved to be 
the stock of the anchor ; it was perforated to hold the iron, but of 
this no more was found than a few remnants. In the bottom the 
remains of two or three small oaken boats of very elegant shape 
were placed over a multitude of oars, some of them for the boats, 
others, 20ft. long, for the large craft itself. The form of these 
oars is highly interesting, and very nearly like that still in use in 
Englis. rowing matches, ending in a small, finely cut blade, some 
of i with ornamental carvings. The bottom deals, as well 
preserved as if they were of yesterday, are ornamented with 
circular lines. Several pieces of wood had the appearance of 
having belonged to sledges, and some beams and deals are sup- 
posed to have formed compartments dividing the banks of the 
rowers on each side from a —- or corridor in the middle. 
In a heap of oaken chips and splinters was found an elegantly 
shaped hatchet, a couple of inches long, of the shape peculiar 
to the younger Iron Age. me loose beams ended in roughly- 
carved dragons’-heads, painted in the same colours as the bows 
and sides of the vessel—to wit, yellow and black. The colours 
had evidently not been dissolved in water, as they still exist ; but 
as olive oil or other kinds of vegetable oil were unknown at the 
time, it is supposed that the colours have been prepared with some 
sort of fat, perhaps with blubber. As the excavation proceeded, 
the whole length of the vessel was laid bare. All along the sides, 
nearly from stem to stern, and on the outside, extended a row of 
ae shields, placed like the scales of a fish; nearly 100 of 
these are remaining, pe | painted in yellow and black, but in 
many of them the wood had been consumed and only the central 
iron plate is preserved. From the famous tapestry of Bayeux it 
is well known that the ancient viking vessels had these rows of 
shields along the freeboard, but it was a that they were 
those used by the warriors in the strife, an por d placed there for 
convenience. It is now clear that they had only an ornamental 
urpose, being of very thin wood, not thicker than stiff paste- 
and unable to ward off any serious hit from a swo In 
the middle of the vessel a large oaken block, solidly fastened to 
the bottom, has a square hole for the mast, and several con- 
trivances show that the mast was constructed for being laid down 
aft. Some pieces of tow and a few s of a woollen stuff, 
probably the mainsail, were found here. In this part of the 
vessel was built the funereal chamber, formed by strong planks 
and beams placed obliquely against each other and covering a 
room of nearly 15ft. square. Here, just as expectations were 
raised to the highest pitch. a bitter disappointment awaited the 
explorers. Somebody had been there before them. Either in 
so times, when the costly weapons of an entombed hero 
tempted the surviving warriors, or in some more modern period 
when the greediness for treasure was supreme in men’s minds, the 
funereal hill has been desecrated, its contents pilfered and dis- 
persed, and what has been left is only due to the haste and fear 
under which the grave robbers have worked. A few human bcnes, 
some s s of a sort of brocade, several fragments of bridles, 
saddles, and the like in bronze, silver, and lead, and a couple of 
metal buttons, one of them with a ee | remarkable representation 
of a cavalier with lowered lance, are all that has been got together 
from the heap of earth and peat filling the funereal chamber. 
On each side of it, however, were discovered the bones of a horse 
and of two or three hounds. In the forepart of the ship was 
found a large copper vessel, supposed to be the kitchen cauldron 
of the equipage, hammered out of a sole piece of copper, and 
giving a most favourable proof of that remote period’s handicraft. 
Another iron vessel with handles, and with the chain for hanging 
it over the fire, lay close to a number of small wooden drinking 
cups. The detailed account of all these objects would claim too 
much space. It was originally the intention to dig out the whole 
craft from the hill and transport it to the Museum at Christiania. 
A large proprietor of the neighbourhood, Mr. Treschow, offered 
to pay the expense. But on closer examination and after con- 
sultation with one of the constructors of the navy it was con- 
sidered unsafe to attempt such a dislocation. It is now the 
intention to leave the craft where it was found and to protect it 
against the influence of the weather by building a roof over the 
hill, only carrying to the museum at Christiania the smaller 
objects. The Government has at once consented to defray the 
expenses necessary for the purpose. As to the time when the 
tumulus was thrown up, there is no doubt among the antiquarians 
that it dates from the period termed the “‘younger Iron Age,” 
distant from our day nearly a thousand years, or a little more. 
We shall have to carry our thoughts back to about the year 800, 
when Charlemagne was crowned Emperor at Rome, but when 
Norway was still. divided between the wild cheiftains and sea 
kings vanquished towards close of the ninth century by the great 
Harold the Fair-haired, the founder of the Norwegian State and 
nation.— Times. 


Tue Italian Government has approved the contract between 
the Meridionale Railway and the Pullman Palace Car Company. 
The service will continue regularly between Bologna and Brindisi. 


gens, Holland.—3rd June, 1880. 

2271. ArtiriciaL J. J. W. Watson, St. Marychurch.—3rd 
June, 1880. 

— Garpens, &c., J. Deverill, jun., Slough.—4th June, 


= &c., T. Guest and T. Brookes, Manchester.—4th 

une, 1880. 

2278. BurninG, &c., Lime, J. W. Raynes and G. T. Raynes and P. Evans, 
Liverpool.—4th June, 1880. 

for Burninc Vo.atite O1zs, T. Kennedy, Birmingham.—4th 

‘une, 1880. 

2280. Iycusatine Apparatus, M. Arnold, Acton.—4th Junz, 1880. 

2281. Sranps for Decanters, &c., J. Betjemann, Pentonville-road, Lon- 
don —4th June, 1880. 

2282. Rerarrinc Broken, &c., Suarrs, W. P. Thompson High Holborn, 
London.—A communication from Messieurs Chavignot et Gérard, Paris. 
— 5th June, 1880. 

me ¥ Looms, R. Greenwood and W. H. Hayhurst, Blackburn.—5th June, 


2286. Rorary Eyaines, H. Thibalt and T. Hawkins, New York, U.8.— 
5th June, 1880. 

2287. RecuLatinc the of Stream, J. D. Churchill, Langdon-road, 
London.—5th June, 1880. 

2288. for Water Pires, J. Robbins, Frithville-gardens, Uxbridge- 
road, London.—5th June, 1880. 

2289. Drive Scutcs, &c., M. Higgins, Bermondsey.—5th June, 1880. 

2291. Srrive Borroms for Beps, R. Hunt, Liverpool.—7th June, 1880. 

2263. Looms, T. Sagar, Burnley,—7th June, 1880. 

2295. Compinc Horsenarr, J. R. Meyer Birmingham.—7th June, 1880. 

2297. Recoverinc Userut Marrers from DiscarpepD HEALDs, H. Booth, 
Manchester.—7th June, 1880. 

2299. Gas Motor Enorves, J. Livesey, Victoria-chambers, London.—A 
communication from F. H. W. Livesey, Paris.— 7th June, 1880. 

2301. WATER-CLOsETs, John Hubber and F. Hubber, Exeter.—7th June, 


1880. 
= plane, J. B. Fell, Sparke Bridge, Ulverston.—24th March, 
1628. Pavixa Srreets, W. A. Blake, Fendall-street, Bermondsey—2lst 


pri, nd 
1736. Gas Enornrs, C. M. Sombart, April, 1880. 
1834, Frxine &c., 8. Mellor, Patricroft.—ith May, 1880. 

1836. Fosinc Inox Ores, &c., R. Lancaster, Liverpool.—5th May, 1880. 
Wa kine Sticks, C. Jacquelin, Rue des Ecoles, Paris.—11th May, 


1880. 
&c., T. Nordenfelt, Saint Swithin’s-lane, London.—12th 
‘ay, 

1958. TeLerHonic Excuance Systems, &c., J. H. Johnson, Lincoln’s-inn- 
fields, London.—A communication from G. L. Anders, Boston, and T. 
A. Watson, Everett, U.S —12th May, 1880. 

2018. Gas, &c., W. R. Lake, Southampton-buildings, London.—A com- 
munication from J. D. Averell, New York, U.S.—18th May, 1880. 

2022. Apparatus for Renperinc Times in Music, C. Gley and E. Landé, 
Berlin.—18th May, 1880. 

2064. Apparatus for Heatinc and Puriryixnc Water, J. Wright, Tipton. 
—2lst May, 1880. 

2106. Ruiine Paver, H. J. Haddan, Strand, Westminster.—A communi- 
cation from E. lackhall, Toronto.—24th May, 1880. 

2148. Looms, G. Harling, Lockwood, near Huddersfield.—26th May, 1880. 

2184. Bankers’ CHEques, &c., A. A. Nesbit, Gracechurch-street, London. 
—26th May, 1880. 

and Reapinc Macuinss, A. C. Bamlett, Thirsk.—29th May, 


2208. Aca kM Apparatus, J. McNeice, Donegore, near Belfast.—3let May, 

2238. VENTILATING Bens, &c., G. O’Brien, Fitzroy-square, Regent’s-park, 
London.—lst June, 1880. 

2275. Securine Stereotyre P.ates, E. D. Rogers, Church End Finchley, 
London.—4th June, 1880. 

Ixva.ips, J. A. Daniel and R. Whiteley, Halifax.—4th 

une, 
2290. Roap VeHIcLes or Ve.ocirepes, L. Hardaker, Leeds.—7th June, 


eq .—Tth June, 1880. 

2305. Workinc of Swircues, &c., J. 8. Williams, Riverton, New Jersey, 
U.S.—8th June, 1880. 

2306. Meta.iic ALLoys, &c., G. A. Dick, Cannon-street, London.— Partly 
acommunication from C. J. A. Dick, Philadelphia, U.S.—8th June, 


1880. 
Cuortu, C. F. Leake, Hale-street, Staines, London.—8¢th June, 


2308. WASHING Macuinz, A. J. Forbes, Conon Bridge.—8¢th June, 1880. 
2309. Tricycies, J. Barling, Leeds,—8th June, 1880. 
2310. Pumpine, R. M. Marchant, Kirby-street, Hatton-garden, London. 


—8th June, 1880. 
and TiLzs, A. Woodhouse, Dunball, Bridgwater.—8th June, 


2313. Maxine Paper, A. M. Clark, Chancery-lane, London.—A communi- 
cation from E. V. J. L. Gorges, Paris.—8th June, 1880. 

2314. Sewace Gas, A. M. Clark, Chancery-lane, London.—A communica- 
tion from A. F. Pflughaupt, jun., Brooklyn, U.8.—8th June, 1880. 

2315. VEHICLE to be PRopELLED by the Hanps of the Riper, W. R. Lake, 
Southampton-buildings, London.—A communication from A. Vick, 
Mount Carmel, Connecticut, and T.J. Harbach, Philadelphia, U.S.— 
8th June, 1880. 

2317. Switcues and Crossines, &c., W. F. Reynolds, Fleet-street, London. 
—8th June, 1880. 

2318. LuspricaTinc Mecuanism, &c., G. E. Vaughan, Chancery-lane, Lon- 
don.—A communication from C. J. A. Dick, Philadelphia, U.8.—9th 


June, 1880. 
2319. Movine Heavy Bopigs, T. Hedge, Kingston-upon-Hull —9th June, 


1880. 

2320. StopreRinG Bott.es, J. Varley, Charterhouse-buildings, London.— 
9th June, 1880. 

2321. Automatic CaNDLE Extinouisuer, C. Tester, Wellington, New 
Zealand.—9th June, 1880. 

2322. VarnisHues, J. B. Freeman, Totten London.—9th June, 1880. 

2323. Errectinc Oxipation, &c., J. Storer, Oth June, 1880. 

2325. Strowine or Discuarcine TorPepogs, J. E. Atkinson, Greenwich.— 
9th June, 1880. 

2327. AtracHinc Door Knoss to their H. Ferrer, Balsall Heath. 
—9th June, 1880 


2328. Souitaires, &c., W. W. Twigg and W. C. Williamson, Birmingham. 


2330, Sowrine Seep, &c., W. R. Lake, Southampton-buildings, London,- 
A communication from T. Caron, Aniches, Paris — 9th June, 1880. 

2331. Locomorive Exoines, W. R, Lake, Southampton-buildings, London. 
—A communication from J. B. Smith and G, B. Smith, Dunmore, Us, 
—9th June, 1880. 

2332. Feepine Horses, &c., W. Griffiths, Shrewsbury. - 9th June, 1880. 

2334. Masks or Covekinus, &c., T. Forster, Streatham, and J. Leighton, 
Ormonde-tcrrace, Regent's park, London.—9th June, 1880. 

2335. SecuRinG the Covers of UmbBreiias, H. Shaw and W. Spencer, 
Birmingham.—9h June, 1880. 

2337. Gasaiers, R. Phelps, Birmingham.—9th June, 1880. 

2339. Binpina Lerrers Toorrner, &c., T. Birbeck and J, E. Miller, 
Sunderland.— tA June, 1830, 

2341. Paper W. Morgan Brown, Southampton-buildings, London. 
A communication from C, Chapin and H. A. Chapin, Springfield, U.S. 
—10th June, 18>0. 

2344. Gas Motor Encines, H. Robinson, Manchester.--10th June, 1880. 

2345. Encine Governors, H. J. Haddan, Strand, London —A communi- 
cation from E. Mas, Rive-de-Gier, France.—l4th June, 1580. 

2348. Steam GeNneRATORS, J. C. Mewburn, Chancery-lane, London.—A 
communication from L. Dulac, Lille, France.—l0th June 4 

2349. Lupricatine Apparatus, J, A. Hopkinson and J. Uopkinson, 
Huddersfield.—10th June, 1880. 

2350. Srockxixes, L. Woodward, Lee Works, Arkwright-street, Notting- 

.— 10th June, 1880. i 

2351. Twisting and Dovupiine Yarn, J. King, jun., Manchester.—l0th 
June, 1880, 

2352. Merat Hee xs, J. W. Jones, Holloway, and E, K. Bridger, London. 
—10th June, 1877. 

2353. INvaLip Bepsteaps, H. J. Dalton, Bishopsgate-street Without, 
London.—10ta June, 1880. 

2354. Barrenizs, R. H. Courteney, Fleet-street, London.—1l0th June, 

80. 

2356. Binpine Sampves, Patrerns, &c., D. A. Tasker, Manchester.—10th 
June, 1880. 

= Cooxine, &c., Meat, Fisu, &., J. Hall, Kensington.—l0th June, 


2359. CoLourep Paster, A. M. Clark, Chancery-lane, London.—A com- 
munication from C. F. Fabre, Paris. June, 1880. 

2360. CLEANING MATERIALS used in MAKING Paper, J. Robertson, Spring- 
field Mill, Polton, N.B.—1l1th June, 1880. 

2361. Umpreias, J. Forster, Vienna.—1llth June, 1880. 

2362. TreaTino Porters’ Ciay, &c., W. Boulton, Bursleim.— 11th June, 
1880. 


2363. Roastine Corres and other articles, P. Pearson, Manchester,—11th 
June, 1880. 

2365. Packino Sussrances, W. A. G. Schinheyder, Flora-terrace, Stoke 
Newington, Loudon.—11th June, 1880. 

2366. Looms, W. Taylor, Ley Moor, Golcar, near Huddersfield.—11th 
June, 1880. 

2367. Mountinc Wire Heppves, H. E. Newton, Chancery-lane, London. 
—A communication from A. Argo, Chemnitz, Germany.—1l1th June, 
1880. 

2368. Sampce Cases, A. J. Eli, Grafton- 
Hargan, Bromfelde road, Clapham, Lon 

2370. rrevenTiING J. A. Boxer, 
1880. 


lace, and P. 
on.—1llth June, 1850. 
Greenhithe.—i1th June, 


2371. BREEcH-LoaDING Orpnance, &c, J. Needham, Chiswick Mall, 
London.—11th June, 1880. 

2372. Paper-MAKING Macutyery, J. Hird, Bishopston.—11th June, 1880. 

2373. Copyrine Lerrers, &c., 8. A. Cochrane, Du -—1lth June, 1880. 

2374. Raits for Ramtways, &c., H. A. Fletcher, Lowca Engine Works, 
near Whitehaven. —lIth June, 1880. 

2376. Springs for Rartway Cagriaces, &c., J. H. Johnson, Lincoln’s-inu- 
fields, London.—A communication from A. Middleton, Philadelphia, 
U.S.—11th June, 1880. 

2377. WarerProorine Leatuer, &c., W. R. Lake, Southampton-buildings, 
London.—A communication from J. Ballatschano and C. Ballatschano, 

Bucharest, Roumania, and H. Trenk, Berlin, Prussia.—llth June, 
1880. 

2380. Exuavsters for Gases, &c., J. A. R. Hildebrandt, Market-street. 
—A communication from J. Gareis, Deutz-on-the-Rhinc, Germany.— 
12th June, 1880. 

2383. Trapping WaTER-cLosETs, &c., P. M. Justice, Southampton-build- 
ings, London. —A communication from J.E. Folk, Brooklyn, U.8.—12th 

une, 1880. 
2384. Hurpies, &c., W. Bailey, Wolv-rhampton.—l2th June, 


1880. 

2385. Rearinc, &c., Macuines, C. D. Abel, Southampt gs, 
London.—A communication from M. Gorel, Paris.—12th June, 1880. 

2387. Exectric TeLecrarns, Sir C. T. Bright, Bolton-gardens, London.— 
12th June, 1830. 

2388. Governor, J.T. Abell, London. —12th June, 1880. 

2389. Fire-arms, E. Nagant, Quay de l’Ourthe, Lidge, France.—12th June, 
880. 


.1880. 

2391. Varyina the Heicur of Seats, &., W. Dawes, Kingston-grove, 
Leeds.—12th June, 1880. 

2393. Bects for Drivinc Macursery, M. Gandy, Liverpool.—l2th June, 
1880. 

2395. Preservinc Meat, &c., H. A. Dufrené, South-street, Finsbury, 
London.—A communication from la Société Anonyme le Froid, Paris.— 
12th June, 18-0. 

2397. VaLves of AIR-COMPRESSING 8. Griffiths, Wrexham.—1l2th 
June, 1880. 

2309. Rance Finpers, H. Hensoldt, Forston-street, London.—1l2th June, 
188). 


88). 
2401. BorrLe Hoxpers, T. White, Birmingham.—12th June, 1880. 

2405. NaviGaBLe Vessets, H. E. Newton, Chancery-lane, London.—A 
communication from A. Olsen, Ephraim, Utah, U.8.—14th June, 1880. 
2407. Hotpinc Tureav, H. G. Grant, Bull's Head, Exchange-chambers, 

Manchester.—A communication from G. Toussin, Paris.—14th June, 


hnilai 


1880. 
2409. Steam Enoint Inpicators, L. Boye, Bergen, Norway.—l4th June, 
1880. 


2411. Compixo Woot, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
ee from A. Skene and L, Devallée, Roubaix, France.—14th 
une, 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


ewe Trusses, &c., H. P. Holt, Park-row, Leeds. — 16th June, 
1 


2465. Nicket Piatine, J. Wetter, Strand, London.—A communication 
from J. Powell, Cincinnati, U.8.—18tJune, 1880. 

2494. CLEANING the Tues of Steam Borers, W. R. Lake, Southampton- 
buildings, London.—A communication from 8. C. Tuft and F. Darling, 
Franklin, U.8.—19th June, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 


the Srrxp of Vesses, C. E. Kelway, Portsea,—12th 

‘une, 1877. 

2409. Bare, J. Luke, Headsworth House, Denny, N.B.—2lst June, 
187 


2426. Meran Sieerers, H. Gardner, Fleet-strect, London.—22nd 
June, 1877. 

2444. SuGaR-cane Mixts, A. McOnie, Glasgow, N.B.—23rd June, 1877. 

2461. Brusnes, &c., H. J. Haddan, Strand, Westminster.—26th June, 


1877. 
2478. Securtnc Rattway Gates, P. Black, jun., Canterbury-terrace, 
Kilburn, London.—27th June, 1877. 
2498, Coverincs for FLoors, J. W. Jeune and J. Barnard, Stratford 
London.—28th June, 1877. 
2439. Winpino, &c., Yary, J. Horrocks and J. Horrocks, Manchester, 
and E. Whalley, Salford.—23rd June, 1877. 
of Sopa, &c., W. Jones and J. Walsh, Middlesbrough.— 
7th June, 1877. 
2497. Horsesnor Naizs, W. R. Lake, Southampton-buildings, London.— 
28th June, 1877. 
2506. Framinc Matcu Spiints, G. Evans, Newton Heath, Manchester.— 
28th June, 1877. 
Piovens, D, Greig, Steam Plough Works, Leeds.— 2 
uly, 1877. 
75. HARVESTING Macuines, B, Samuelson and W. G. Manwaring, 
Oxford.—27th July, 1877. 
2475. Cans for Preservina Foop, W. L. Wise, Chandos-chambers, 
Adelphi, London.—26th June, 1877. 
Cramp and Ciamp Too1s, C. Neil, Sheffield.—l1th 
y,1 J 
2292. the Sreep of Vesseis, C. E. Kelway, Portsea,—12th 
June, 
8503. SEwine by Macuinery, H. Bland, Luton.—28th June, 1877. 
2486. Steam Enoines, J. Wright, Tipton —27th June, 1877. 
2488. Gas, F. D. Marshall, Cambridge-strect, London.—27th June, 1877. 
Tuxnino PLoveus, C. Catley, New Walk-terrace, York.—19th 
July, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 
Vatves, J. Rome, Hornsey, London.—28th June, 


2198. SPREADING, &c., Manu: R. Willacy, Penwortham Priory, near 
Preston.—24th June, 1878. : 


| | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
< | | 
| 
| 
| | 
| 
| 
| 
| 
1880. | 
2294. Wixpow Sasues, N. Welton, Whitburn.—7th June, 1880. | 
2298. STEERING Suips, &c., T. B. Heathorn, Wilton-place, Knightsbridge, ——— 
London.—7th June, 1880. 
2300. Compressinc Arr, &c., P. Brotherhood, Ladbroke-gardens, Notting- | 
hill, London.—7th June, 1880. | 
2302. Hornpiates, W._R. Lake, Southampton-buildings, London.—A | 
| 
| | 
| 
| | 
| 
| | 
| | 
| 
| 
| | 
| | 
| 
| 
| 
| 
| 
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9226. Wesvixe Yarx, J. Boyd and T. A. Beyd, Glasgow, N.B.—27th 


ne, 137 
Arraratus, W. Sicmens, Great George-street, West- 


minster. June, 1873, 


Notices of Intention to Proceed with Patents. 
720. Warerrroor Packie, Quin, Leyland, near Preston. -18tk 
1880. 
Hose Pire, E. Quin, Leyland, near Preston.—18th 
1880. 
Brusues, A. M, Clark, London.—A communi- 
cation from H. J. Miller. —18:h February 
re. Wurre Cement, J. C. Bloomfield, Castle Caldwell. —19th February, 


Frame, &c., G. de Winton, Clifton-villas, South Norwood. 
‘communication from T. Remus. —20:h February, 1880. 
750. SreaM STEERING Enaines, &c., C. G. Y. King, Liverpool.—20th 
ebruay, 1880. 
Ten SORAPH Wirss, &e., F. Cheesbreugh, Water-street, Liverpool. 
—Ajcommunication from A. K. Faton.—20th February, 1880. 


752. Macnets and TELEPHONES, F. J. Cheesbrough, Water-street, Liver- 
pool.—A comiunication from A. K. Eaton.—20th February, 

759. APPLYING CoLours to Surraces, D. T. Powell, St. Bride-street. —20th 
February, 1880. 

762. Eurasteee Basket, N. Krailsheimer, Basinghall-street. — 20th 
February, 


763. he &c., J. and H. McLaren, Jack-lane, Hunslet.—20th 
February, 1880. 
770, A ‘ANT FOULING Comrouxp, J. B. Hannay, Glasgow.—2lst February, 


Borcers and Fives, T. Nutt, Bromley-by-Bow, Loudon, ~ 23rd 
February, 1880. 

791. Gas, &c., A. P. Chamberlain, Finsbury, London.—23rd February, 
1889. 

795. Sream Power, R. P. Parsons, Elsworth.—23rd February, 1880. 

799. Capsuces, T. Cockspur-street, Charing- London.—A 
communication fro Goupil.—23ra February, 18 830. 

823. Jacquarp and Cuiprino Apparatus, J. Bettney, Great Alfred-strect, 
South Nottingham.—25th February, 1880 

833. Taps or Cocks, A. H. Vernen, dt. John’ 's, Hackney, London.—25th 
February, 1880. 

879. Bourinc Macurses, F. Wirth, Frankfort-on-the-Main.—A communi- 
cation from Messrs. Weber snd Bunzli.—28th February, 1880. 
36. Looms, J. Imray, Southampton-buildings, London.—A communica- 
tion from A. H. r.—5th March, 1880, 

979. Fine- P. Godsal, Regiment, Light Infantry.—6th 
March, 

1158. Re Prone and Twistina Yarns, &c., W. Greatwich, Kidderminster. 
—18th March, 1880. 

1308. Lusricatine CyLinpers and VaLves of Steam Enoines, A, M. 
Clark, London.— A communication trom A. L. Harrison. 


— 30th March, 1880. 

1310. Sunpuate of Ammonia, W. C. Young, Poplar, London.—30th 
March, 1880. 

1397. Evecrric Lames, &c., C. D. Abel, Southampton-buildings, London. 


A communication from F. Krizik and L. Piette. -6h April, 1330. 
1622. Hoistinc Arraratus, R Ellis, Liverpool.--20th April, 188). 
1711. Bricks, C. H. Murray, Loman- street, Southwark.—26th April, 1380. 
1921. of Sats, C. Humtfrey, Hough Green, Chester. 

—llth May, 
Breakinc Stones, 8. Marshall, Leicester.—13th May, 


and Dovusiinc Corton, J. C. Fell, Ashton-under-Lyne.— 
20th May, 1880. 

2054. Finertaces, H. Withington, Chancery-lane, London.—20th 
May, 1880. 

2089. of Pnosruorites, &c., B. W. Gerland, Accrington. —A 
communication from H. Albert. ~ 2nd May, 1880. 

2006. Cocks, &c., C. Pieper, eee -strasse, Berlin.—A communication 


from R, Bergreen. —w'h May 1880. 
Stairfoot, Ardsley, near 


2117. Storrixe BotTTies, &c., 
Barnsley. —2ith May, 1880. 

2120. CLeanino Carvers, W. Milward, -street, and B, Richards, 
Public Baths, Nottingham. — 25th May, 1880. 

2173. RecuLatixne the Surety of Steam, F. “W. Durham, Station-road, 
New Barnet.—28th May, 1880. 

2188. Printine of Lace Fasrics, R. F. Carey, Nottingham.—2vth May, 
1880 


2189. PreskRvinc Meat, W. C. Marshall, Chancery-lane, London.—29th 
, 1880. 


May 
pi Be RIFYING SEWAGE, P. Spence, Manchester.—lst June, 1880. 
251. Vesseis, A. Fildes, Lake Side, Ulverston.—2nd June, 


2264. “Weromxo, &c., Quantities of Liquip, M. Graham, Dunbar, N.B.— 
June, 1880. 

2287. RecuLaTine Surrty of Steam, J. D. Churchill, Langdon-road 
London. —5th June, 1 

2295. ComBine Hoxsenair, J. R. Meyer, Birmingham.—7th June, 1880. 

2299. Gas Motor Enornes, J. Livesey, Victoria-street, Westminster.—A 
communication from F. H. W. L ivesey.—7th June, 1880. 

2312. Divine Betis, W. R. Lake, South buildings, London.—A 
communication from C. F. Pike.—8th June, 1 

2329. Lactna Hooks, &c., W. R. Lake, Southanapt.n London. 
—A communication from M. Bray. —9th June, 1 

2333. Rivers, W. R. Lake, South 
nication from M. Bray.—9th June, 188: 

2347. Permanent Way or Rattways, F. C. Glaser, Berlin. —A com- 

tion from F. Fr —10th June, 1880 

2418. TELEPHONE TRANSMITTERS, M. Lockwood and 8. H. Bartlett, 
New York, U.8S,—15th June, 1880. 

2419. TeLepnone Receivers, R. M. Lockwood and 8. H. Bartlett, New 
York, U.S8.— 15th June, 1880, 

2427. Convertixc OLD Rauway Raits into Bitiers, W. R. Lake, South- 

a, buildings, London.—A communication from 8. W. Baldwin.— 
June, 1880. 

519. Urinisation of Catoric, J. E. Bennett, Shefficld.—5th February, 

1880 


731. Steam Gexerators, J. Bellamy, Byng-street, Millwall, London.— 


19th February, 1880. 
741. AgtiriciaL Stove, W. E. Gedge, Wellington-street, Strand, London. 
copes. —19th 1880. 


, London.—A commu- 


—A communication from W. H. \ 
760. MoTIVE-POWER E, Edwards, South ildings, Lon- 
don. - 20th February, 1 
767. Horsesnogs, G. T.  Mackley, Shoreditch, London.-2lst February, 


880. 

776. AntirictaL Stone, &c., W. L. Wise, Whitehall-place, London.—A 
communication from A. Brault, J. Watkins, and D. 8. Smith.—2lst 
February, 1880. 

786. Propucine Gaseous Furr, A. Hegener, Cologne, Germany.—23rd 
February, 1830, 

Stoppers for Wine Rore Castes, J. Mitchell, Gordon-street, Glas- 

—23rd February, 1880. 

for Roortne, &c., T. Hughes, Birmingham.—23rd February, 

880. 


&c., F. H. F. Engel, —A communication 
J.G. Schneider.—24th February, 1 

&c., Macnines, W. W. “Moor- Jane, London, —25th 
February, 1880. 

846. CommunicaTiNG Pressure to MovaBLe Macuinery, C. A. 
Parsons and W. Cross, ne — 26th February, 1880. 

862. Maxine Staves, W. Morgan-Brown, Southampton-buildings, London. 
—A communication from a. Holmes and B. Holmes.—z7th February, 


1880. 

809. Gatvanic Batreries, &c., A. M. Clark, Chancery-lane, London.—A 
communication from H. E. Hunter. March, 1880, | 

917. Coxnpensep MILK, W. R. , London.—A 
communication from Professor rE Klebs. —2nd March, 880. 

Scuoo. and their Seats, J. Glendenning, Uhalk Hill Works, 
Lg va - 8th March, 1880. 

1073. &e., "Boars, E. Bond, High Holborn, London,—-12th 
March, 1830. 

1995. UNpRELLAs, &c., J. T. Liley and F. 8. Liley, Noble-street, London. 
—lith May, 1880. 

2199, Fettep or other Fasrics, B. Rhodes, T. B, Rhodes, 
H. W. Whitehead, and J. H. Whitehead, Leeds.—29th May, 1880. 

2288. Joint for WATER Pires, J. Robbins, Pritaviiegundems London, - 
5th June, 1880. 

= ato &c., Wires Tocetuer, C. H. Cousins, Broadgate, Lincoln. 
: une, 1880. 

2300, COMPRESSING Air, P. Brotherhood, Ladbroke-gardens, London.— 
7th June, 1880. 

2310. PouPixa Sream and Water, R. M. Marchant, Kirby-street, London. 
—8th June, 1 

466. 6. Arranatus for Scutcnino, &c., G. Lowry, Salford.—3rd February, 


£03. Bags, &c., W. Furse, Red Cross-street, London.—24th 


February, 188! 
812. Brusues, * Evans, Birmingham.—24th February, 1880. 
817. VeLocivepes, W. Hillman, Coventry.—24th February, 1880. 


824, Screw Hooks, &c., W. H. Richards, —— and H. Skerrett, 


on-street, London. 
th February, 1880, 


Whitby-road, Kings Norton.—25th Febru 
827. LABELLING, &c,, P. Far 
-A communication from L, W. Broadwell, 


831, NuMBERING Raitwvy Tickers, J. R. Robinson, Newcastle-upon-Tyne. 
— 25th February, 

834, Moournas fur Buoy, 3, &e., W. C. Juluson and 8. E. Phillips, Victoria- 
road, Chalton.—25th Februarn, 1880. 

844. Liquips and Gases, A. M. Clark, enone: -lane, London. —A com- 
munication from G. H. Felt.—25th February, 1880. 

845. Looms, E. Hollingworth, Dobcross.—2uth February, 1880. 

850. Siticate Corron, D. H, Dade, Bermondsey.—26th February, 1880. 

856. Foo Sienas, W. Smith, Manchester. — 26th February, 1880. 

861, Jcice, &c , W. Spence, Quality-court, Chancery-lane, Lon- 
don.—A communication from A. Gawalowski and F. Teichmann. —27th 
February, 1880. 

866. Makino Hay, &c., W. N. Nicholson and W. Mather, Newark-upon- 
Trent.—27th February, 1880. 

876. Open-worK Faprics, &c., B. J. B. Mills, 
London.—A communication’ from M. Courmont and M. Bérenger.— — 
28th February, 1880. 

914. Currina, &., Paper, F. Knoeferl, Bolsover-street, and W. Fuller, 
Oxford-street, London. —2nd March, 1880. 

942, Kyrrrinc Macuinery, A. W. L. Reddie, Chancery-lane, London.—A 
eommunication from W. H. MecNary.—8rd March, 1880. 

1084. Ecraseurs, W. H. Beach, Camden Town, London. -12th March, 

1880. 


1094. Coke Ovens, W. O. Wood, Coxhoe. —13th March, 1880. - 

1098. Crucisies, W. R. Lake, ildi London. —A 
communication from J. P. Simons.—13:h March, 1880. 

1284. Ice, J. H. seer, Lincoln’s-inn-fields, London. a communica- 
tion from C. M. T. du Motay and A. J. Rossi.—27th Mare » 1880 

1407. ELecraican Conpuctors, &c , O. Heaviside, Saint 's-road, 
London.- -6th April, 1880, 

1408. Suups, J. A. Novello, Villa Novello, Crosa San Giacomo, Genoa,— 
6th April, 1880. 

1430. Breakino, &c., Woop Buxs, H. Simon, St. Peter’s-square, Man- 
chester.—A communication from L. Offermann, —8th April, 1880. 

1673. Bicycies, E. C. F. Otto, Peckham.—23rd April, 1880. 

1834. Fixine ANILINE, 8. Mellor, Patricroft.—5ith May, 1880. 

1930, Paint Brusues, E. Wright, Gainsborough.— 11ta May, 1880. 

2078. Reaisterinc Apparatos, F. Hoyer, Liverpool.—22n4 May, 1880. 

2088. Auromatic Tureap Winpers, T. McGrah, Sheffield, and W. Bown, 

Birmingham.—22at May, 1880 

2141. Giass Roortne, E. Tracey, Forest Gate, and W. Howitt, Ilford,— 
26th May, 1880. 

2178. Ratsino Vesseis, W. C. Brown, Sheffield. —28th Muy, 1880. 

2253. Invaip ArticLes, G. Hirst, Whitby.—2nd June, 1880. 

2271. AnTivIcIAL ILLUMINATION, J. J. W. Watson, St. Marychurch, South 
Devon.—3:d June, 1880. 

2320. Storrerine Borries, J. Varley, Charterhouse-buildings, London. 
— 9th June, 1880. 

2323. Oxipation, &c., J. Storer, Glasgow.—9th June, 1880. 

2362, Porrer’s CLay, W. Boulton, Burslem.—1 Uh June, 1880. 

2363. Roastinc Corregeg, P. Pearson, Manchester.—11th June, 1880. 

2494. Sream Borcers, W. R. Lake, Southampton-buildings, London.—A 
communication from 8. C, Taft and F. Darling.—19th June, 1880. 


+h +, hnildi 


All ms having an interest in opposing any one of -_ applications 
diet lve particulars in writing of their objections to 


the alkaline earths, is employed to absorb explesive liquids such as 

nitro-glycerine, &. 

AND Guarps, H. Aylett.—Dutel 20th Octour, 
6d, 

The blind is made of finely drawn metal tubing, bent to the re: uired 
design by being wound upon slotted, tapered, conical, or other s 
right and left-handed screw-threaced blocks, and then separated ‘by a 
saw working down eer the slots on the blocks. The frames are also 
made of tubing, to which the various parts forming the design are 
soldered in the desired position. 
Corset anp Hyceran Bett, C. Rubens.—Dated 23rd Octo- 

7, 1879. 4 

The corset is separate from the bottom to nearly the waist, and the 
front part forms the belt to Be ve straps of webbing, elastic- -lace, or 
other expansive material are adapted. These straps pass through buckles, 
hooks, or eyelets, and in lateral directions cross on the back part of the 
corset and are respectively attached to the front portion thereof by a 
hook or buckle. One or more elastic bands are placed between the front 
and back parts of the corset so as to cross on each hip. 


TEXTILE Fasrics, W. Jather.—Dated 23rd October, 1879. 


The blanks pass through a box having at the bottom a shallow water- 
tight trough with a drain outlet. A series of flat or round revolvi 
brushes act upon the surface of the blanket in a horizontal position, an 
a spirt pire ot water or soap and water supplies a jet at the places 
where the brushes act, so as to remove the pm so which the jet carries 
away. 

4337. Gas ENocines ror OBTAINING — Power, C. W. King and A. 
Clif’. —Dated 24th October, i879. 

The motive agent employed is the al resulting from the explosion or 
combustion of a mixture of combustible gas or vapour with air. The gas 
used may be ordinary coal or oil gas, the unpurified pioducts of the 
distillation of coal or oil, or the gases resulting from the partial combus- 
tion of coalin a gas furnace, or any other suitable gas or vapour. 

4361. Air Vacuom, Pressure Brakes, J. Steel.—Dated 27th 
October, 1879.— — (Not proceeded with) 2d. 

A valve for closing or opening the air passages is operated at the same 
time and by the same operation which fastens or unfastens the coupling 
pipes between the several vehicles of the train. 

4368. Sroxinc Furnaces ror STeEaM &e., J. Lockwood.—Dated 
27th October, 1879.—( Not proceeded wit. 2d. 

The set of bars slide on a cross bar at ~ back and on a similar bar at 
the front, beyond which they project and form the bottom of a feeding 
hopper. "Motion is imparted to the bars by two shafts beneath them. 
4369. Conpensinc Exnaust on Waste Sream, 7. Hawthorn.—Dated 27th 

October, 1879.—(Provisvonal protection not allowed.) 2d. 

The exhaust steam is admitted to a vessel containing cold or, heated 
water, with which the steam becomes mixed. 
Moror Esoise3, J. J. Butcher.—Dated 27th October, 1879. 


anlide valve distributes the gases to the cylinder and also effects the 
emission of the same therefrom, and a check valve pevents the back flow 
into the supply passages when an increased pressure is set up in the 
cylinder. A separate slide valve is used tor the ignition of the charge 
from a per gas jet outside the cylinder. To keep the —— 


prtng the office of the Commissioners of Patents within twenty-one days after 


List of Specifications the week ending 


*729, 6d.; Qd.; 4467, 6d.; 4559, 2d.; 4561, “2d. 4592, 6d.; 4632, 4d.3 


4685, 84.; ines, 4755, 2d.; 4763, 6d.; 4769, 8d.; 4775, 6d.; 4778, 2d.; 
4779, 2d. 4780, 2d} 4782, 4784, 2d.: 4785, 2d.: 4787, 2d.; 4788, 4d: 
4789, 2d.; 4790, 4d.; 4791, 4d.; 4792; 6d.; 4793, Gd.; 4795, 4796, 8d; 
4707, 6d.} 4792, 6d.; 4800, 2d.; 4901, 1s. 2d. ; 4803, 2d.; 4804, 4303, 2d.; 


4807) 4d.; 4810, 4811, 4813, 24.; 4313, 4d.; 
4818, 2d.; 4819, 4d.; 4820, bd.; 4821, 4d.; 4822, 6d.; 4823, 6d’; 4821, 2d.; 
4825, 6d.; 4827, 2d.; 4828, 4d.; 4829, 6d.; 4830, 2d.; 4831, 6d.; 4833, 2d.; 
d.; 4837, 4838, 2d ; 4839, 6d.; 4840, 6d; 4841, 


4814, 4d.; ” 4816, 6d.; 


4843, 6d 4845, 8d.; 4816, 2d.; 4847; Gd.? 4849, 6d.; 4850, 
4851, 2d 4852, 2d. 4853, 6d.; 4355, Gd.; 4857, 2d.; 4858, 6d’; 4860, 4d.; 
4861, 8d.; 4862, 2d.; 4863, 4d.; 4864, "1 4865, 2d.} 4806, 2d 4867, 2d.; 
4870, 8d.; 4871, 6d,; 4872, Gd.; 4873, 4d.; 4876, Gd.; 4817, 6d.; 4878, 8d. 
4879, 4d.; 4880, 6d’; 4881, 6d.; 4 4d.; 4884, 2d.; 4885, 6d.; 4886, 2d.; 
4387, 4d.; 4889, 6d.; 4990, 4d.; » 2d ; 4892, 4d.; 4893, 6d.; 4894, 2d.; 
4895, 4d.; 4896, 2d.; 4897, 6d.; ss08 4d.; 4899, 2d.; 4900, 2d.; 4903, 8d.; 
4904, 4d.; 4905, 2d.; 4912, 6d.; 4917, 6d.; 4929, 6d.; 4931, 6d.; 4944, 4d.; 

6d.; 5197, 4d.: 288, bd.; 1162, 6d.; 1193, 6d.; 1236, 8d.; 1254, 6d.; 
1260, 8d.; 1285, 6d.; 1287, 6d.; 1389, 4d.: 1391, 4d.” 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding ls. must be 
remitted by Post-office order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, Southamp- 
ton- , Chancery-lane, London. 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Taz Leer yooh at the office of 
Her Majesty's Commissioners of Patents. 


Boxes or Cases, C. R. E. Grubb.—Dated 19th August, 


A po . metal is employed to form the sides and ends of the box by 
pressir Pie into a trough-shaped form, the edges being curled up and the 
ends then bent down and secured by nipping them together. A 
rectangular piece of metal is formed with flanges which are bent over and 
grip the turned-in bottom edges of the sides and ends. A lid is hinged to 
the box thus formed, and has a certain amount of spring obtained by 
nipping up lateral projections which hold the hinge pin in such a manner 
as to bear against the back of the lid. 

3757. Buicpincs anv BuILDING Materiats, T. Hyatt.—Dated 18th Sep- 
tember, 1879.—(Proviswnal protection not aliowed.) 4d. 

The floor, roof, and walking surface constructiens are formed of ordi- 
nary baked bricks cemented together, in combination with tie metals put 
together, so as to form interstices to hold the bricks. Beams, girders, 
and joists are formed of gratings filled with fireprocf materials, the 
flanges being perforated to give a firmer hold. The reflecting slopes of 
prismatic glasses are arranged so as to have a more per ar ng fall, 
and non-refiectors are interposed between the rows of reflecting glasses, 
the slopes of the latter being broken up, so as to spread the light. 

3'781. Aprakatus FoR Screntiric Numerical Operations, J. G. 
Lawrie and D. G. Hoey. —Dated 20th September, 1879.—(Povisionul pro- 
tection not allowed.) 2d. 

This consists of a system of standards arranged in oon and d by means 
of which certain scientific and numerical op 
3877. Gexeratine Carsonic Gas To ExTiNGUISH J. H. Ratcliffe. 

26th September, 1879.—{ Void.) 


e gas is generated in a tinned iron vessel to which the acid is 

admitted by the action of a spring, a valve being closed within to prevent 

the escape of the gas. 

39°78. Bars, &e., B. A. Brydges.—Dated 
8rd October, 1879.—(A communication.) 

The machine consists of three series of a the first or preparatory 
rolls being about 9ft. from the central rolls, and the finishing rolis about 
30ft. from them. The latter are arranged as usual, but the preparatory 
and central rolls are placed in a ory he frame,and. consist ae series of 
horizontal and vertical rolis arranged in rs at given distances from 
each other. Each pair of preparatory rolls is plain faced, and the rolbs 
of the central series are also plain faced, with the exception of the last 
pair of horizontal rolls, which are turned toa suitable form for iron of 
square or other desired section. The horizontal and vertical rolls are 
provided with guides extending from one of horizontal rolls to the 
vent, and through the intermediate pair of vertical rolls. 


4101. Gas Esoines, C. Emmet and J. J. Cousins.— Dated 10th October, 1879. 
oid.) 2d. 


A ailing’ inlet valve controls the admission of gas and air, and is pro- 
vided with a chamber carrying a travelling light. A regulated quantit; 
of water is admitted into the cylinder previous to or simultaneously with 
the explosion, which turns it into steam and lubricates the cylinder. 
The steam and other prod of tion leave the cylinder through 
an exhaust valve and are condensed in a coil of pipes. 

4133. Bankers’ Curques or Drarts, R. Hodd, jun.—Dated 18th October, 
1879.—(Provisional protection not allowed.) 2d. 

The words ‘‘ pounds ” “‘ shillings” und “pence” are printed so as to 
save time in filling in. 

4158. Swimmixe Apparatus, EB. G. Brewer.—Dated 14th October, 1879.—(A 
6d. 

One or more blades are hinged to a foot-piece -secured one to each foot 
of the swimmer in any convenient manner, so as to act with its broad 
surface on the water when the feet are kicked back in swimming and 
ee on the hinges, so as to present a small surface during the return 

tro 


Compounns, H. J. Dernen.—Dated 17th October, 1879.— 


mixture of in xi 
the chiorafes and nitrates of the alkaline’motals and. of 


from overheating er is rane to the inner surface of the cylin 
through a hollow piston rod. 


Reservoir Pens, W. #. Wiley.—Dated 28th October, 1879. 


The reservoir follows the form of a metal pen, a narrow 5; being 
left between it and the pen, a spring being formed on the reservoir so as 
to draw it away from the pen and preserve the distance between them, 
and near the point is a small T piece which projects and through 
a pierce hole of the pen, so that it bears on the latter with elasticity 
means of the spring in the reservoir. 

4392. Hyprants, J. Ross.—Dated 29th October 1879. 6d. 

The upper part of the valve chest is of D in horizontal section, 
converging in a hollow, curved, or conoidal manner to the inlet road 
branch at the bottom, where it is formed with a large flange for securing 
it to the service branch of the main or pressure water supply pipe. The 
top of the chest is detachable and secured by snugs and screw bolts 
jointing its under face surface on that of the upper edge of the valve 
chamber below it, while it is formed with the delivery valve orifice 
through it and the short vertical branch formed on the upper outer 
surface, and to which the hose is attached. The valve seat is formed by 
sinking a leather ring into a hollow undercut groove formed for it all 
round the lower inner edge of the delivery orifice and branch. 

4399. Oprarninc Motive Power, J. Puntis.—Dated 29th 
, 1879. 4d. 

Air is compressed by the motion of a vehicle and pressed into com- 
partments when the external resistance to be overcome is small, as when 
going up hill, while the compressed air is admitted into air cylinders for 
driving pistons, which by 4 red and crank drive the vehicle alone or in 
conjunction with other sources of power. 

4414. Gas Burners, F. Heron. —Dated 29th October, 1879. 6d. 

The lower portion is made in two parts, one being an e d chamber 
for containing a supply of gas, which becoming heated theres is rarefied 
and expanded, whilst the chamber also forms a Meg He and feeder for a 
pair of burners supplicd therefrom by separate —— The lower 
portion of the ordinary Bronner tip is employed to check the supply of 
gas entering the burner. 

4423. Horsesuogs, C. & Tomlin.—Dated 30th October, 1879.—(Not pro- 
ceeded with) 2d. 

Aspike is fixed to each side of the heel of the shoe so as to prevent the 
horse slipping. 


oom: Umpretta Forniture, F. A. Fllis.—Dated 1st November, 1879. 


A aout corrugated cap is placed on a tube, the edges of which are 
then turned out, and the corrugations of the cap closed down, thus 
forming the runner when the spaces for the ribs are cut out. 

4458. Veuicies Prorettep By Manuva Power, W. J. Fraser.—Daied 
Ist November, 1879. 6 

The vehicle is mounted preferably on three wheels, all or any of which 
may be driven or not at option either by the legs or arms of the driver. 
4465. PortasLe WHEEL, R. R. Gubbins.—Dated lst November, 1879, 4d. 

A smaller Mace than a half of the rim of the wheel is removable, 
together with one or more spokes and a portion of the boss, so as to allow 
its removal from or mounting upon a shaft. 

4532. Bett-ciass For PROTECTING AND HaSTENING THE RIPENING OF 
Fruits anD Grapes, H. A. Bonneville.—Dated 6th November, 1879.—(A 
communication.) 6d. 

A glass of suitable size and form to suit the fruit it is to cover, and 
having either a removable bottom or made in two separate halves, is 
formed with an aperture at top for the introduction of the fruit, at 
which place a flange is provided, so as to secure the glass by string to 
a branch of the tree, or to a nail driven into the wall. 


Evecrric Macuines, C. IW. Siemens.—Dated 6th November, 1879. 


Te “resistance of the coils of the stationary magnets of dynamo- 
electric or electro-dynamic machines is very largely increased so as to be 
from eight tu twelve times that of the armature coils, and instead of 
arranging the connections for the coils in tbe usual way, they are 
arranged so that the increased coils form portions of a branch circuit 
connected to the external circuit of the machine beyond the commutator. 
4535. Drepoine, Lirtinc, DiscHarcinc, LOADING, AND CONVEYING 

Grain, &&., P. G. B. Westmacott.—Dated 6th November, 1879.—(Not 
proceeded with.) 4d. 

So as to operate an endless chain of buckets for lifting, a rope, chain or rod 
is placed alongside the buckets, ‘and has a reciprocating motion imparted to 
it, and is made to engage in its upward movement with the endless 
chain of buckets and to release its hold during its downward motion. 
4536. Air Invectina Nozzies ror Ventiation, &c., 4. M. Clarke.— 

Dated 6th November, 1879.—(A communication.) 6d. 

The air jet nozzle is constructed with an automatic valve arranged to 
gov-rn its discharge aperture, and loaded to open at a certain pressure, 
so that the jet is discharged uniformly at this pressure, and should the 
supply to the jet decrease in volume the valve will correspondingly close 
and thus maintain the pressure and velocity of the jet, whilst if the 
volume increases the valve will open wider, thus discharging a jet of 
greater volume, but at the same pressure. The valve consists of a plug 
arranged in the aperture of the nozzle. 

4537. Carpinc Macuines, B. Hunt.—Dated 6th November, 1879.—(A 
communication.) 6d. 

The main cylinder is kept clean without injuring the teeth of the 
card-clothing, by means of a rotating shaft armed with straight radial 
pointed teeth, which act intermittently on the card-clothing. The fibres 
removed from the carding cylinder by the cleaning teeth are separated 
from foreign matter and restored to the card cylinder by combining a screen 
and roller with the cleaning tecth. 

4538. Pacxine Borties, 7. Cockcroft and H. B. Fox.—Dated Tth 
November, 1879.—(Not proceeded with.) 2d. 

A case has a series of oblique partitions, each of which meets its next 
neighbour at one end ia a groove so as to present a zig-zag series of parti- 
tions, each groove except the end ones taking two partition ends. The 
partitions are thin laths, and when placed in position the bottles are 
inserted with their necks’ pointing to the apex of the compartment, and 
the rege are sprung out by the bottles, each of which occupies one 
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4539. Davirs, wpe ey &c., W. H. Watling.—Dated 7th November, 1879. 


Tho davite are straigh pivoted en the deck and work in and out in 
a frame fixed to the di A ht parts of the frame are solid, 
while the yey part is double, so as to allow the davit to work 
therein. tter part is also fitted with spring catch 
davits and hold them until the catches are drawn. 
4540. Sinete PIONEER J. K. Collett.—Dated 7th 

November, 1879.—({ Not th.) 6d. 

Tripods of ‘timber or tg are placed at intervals of from 20ft. to S5ft., 

a connected = > horizontal m, upon which a single rail is laid. 
——— from this rail by means of a single wheel, 
the two wheels braced together. 
4541. Universat Vice, C. Junge.—Dated 7th November, 1879.—(Not pro- 
ceeded with.) 4d. 

The vice is wholly of wrought iron, and consists of two side bars with 
a groove for a slide. To the front part of the bars is fastened a fixed 
jaw, whose prolongation forms the tail, which is bolted to the bench. A 
screw carries the movable jaw fixed to one end of the wy while the 
other end carries an adjustable head to suit articles irregular in shape. 


te Rerininc Sucar, B. B. R. Newlands.—Dated 7th November, 1879. 


Thais, relates to the converting into saccharate of lime the mass or 
residuum remaining after the distillation of the solution resulting from 
the washing or elution of saccharate of lime with alcohol, and then wash- 
ing such saccharate produced from the said residuum by the employment 
of alcohol at an elevated temperature. 

Fisres, G. Little and T. C. Bastwood.—Dated 7th Novem- 

This relates to eerie. on patent No. - — the year 1873, and 
consists in mounting the gills nienened rocking arms, having 
for fulcrum a cross rail foot of th Motion is im- 

to the rocking arms by excentrics or cams. The divider is 
connected with the foot rail, so that its lateral traverse during the whole 
course is parallel to the curvature of the gills. A friction clutch when 
thrown out ensures automatic relative adjustment of certain going parts 
of the machine before it resumes motion. 
J. Brown.—Dated Tth November, 1879.—{Not proceeded 
we 2 

A pair of levers centred on pins have their outer ends turned up to 
grip the heel, and are connected by a spring. 

4547. Lamps ror Burnixe On, F. Wolj’.—Dated 8th November, 1879.— 
(4 communication.) 6d. 

This consists of lamps in which the part of the burner holding the 
lamp glass and the cupola may, in order to light the wick, be screwed up 
so high as to light the wick without taking off the glass and the cupola, 
which is eff cted by the contrivance that the cupola holder sits upon a 
tube which may be moved up and down another tube or cylinder mounted 
round the wick holder on the burner. 


4548. Privtixc Presses, H. P. Trueman and J. G. New.—Dated 8th 
November, 1879. 6d. 

Between the sides of the machine is mounted a cylinder, the flat 
side of which receives the forme of type. The main thi > 
this cylinder, and at one end is supported in a sleeve formed on 
cylinder. Upon the shaft the roller gate is keyed and revolves with it, 
carrying the inking rollers across fe circular portion of the cylinder 
which forms the ink tube, and also across the type on the flat side. The 
platen is worked by two jointed levers connected at one enc to the 

ers carrying the platen, and at the other to crank pins npr 

m the face of two wheels keyed upon either end of the main shaft. 
ae ene ting roller is formed with radial or spiral grooves on its 


Evectric Conpuctors, J. Bell.—Dated 8th November, 
79. 

Asbestos or amianthus paper is wrap spirally or otherwise around 
the metallic ccnductor bm y secured = adhesive substance. The 
asbestos and amianthus may also be applied in - Pulp or the — 
plaited round the d The construc! 
coated with silicate of soda or other eget to bind the whole and with: 
stand moisture. 

4550. Manvracrore or C. J. Wade and J. W. Dobson.—Dated 
8th November, 1879. 

A tool to form an las groove in the interior of the necks of bottles, 
simultaneously with formation of the exterior of the necks, consists of 
two bell crank levers mounted upon two centres in arms attached to the 
central rod. One arm of each lever carries one of the dogs or dies, 
whilst the other arm is formed with an inclined slot with which engages 
one of _— — on the shanks of the spring tongs, so that by closing the 
—- the dogs are protruded, and by releasing the tongs the dogs are 

drawn within the plug. 
4551. Hor Air Stoves, A. Koklhofer.—Dated 8th November, 1879. 6d. 

A closed fuel chamber is divided by a vertical tion into two com- 

ents, each having a grate and fire-door, and filled with fuel from the 
top. Air is admitted in regulated quantities through air valves in the 
fire or ash zit door, and the products of combustion are carried off 
Se a side side opening near the top into a vertical pipe communicating 
with chambers, and at a certain height dividing into two branches, 
each mann ae with the upper end of a vertical pipe placed at 
opposite sides of the fuel chamber. + ee pipes are connected at 
bottom to a series of vertical pipes, tt the gases pass 
alternately up one and down ~—y sont, the last be communicating 
with a chimney flue. 


WasHinc Woot, &c., H. Ilingworth.—Dated 8th November, 1879. 


This relates to apparatus whereby a free passage or free passages are 
provided for the return current or currents of the wash liquor. 
4553. THE PressuRE OF Steam, B. Malcolm.— Dated 8th 
November, 6d: 

As applied * ~ &. brakes a piston is employed moving in a cylinder, 
and above it is a double seated or equilibrium valve, closing valve seats 
at the end of the supply pipe. When the valve is lifted a ee on on 
its upper end comes against the bottum of the valve and lifts it, but 
when the piston moves down a spring closes the valve. When the valve 

raised steam issues from the steam supply ipe into a chamber sur- 
rounding it, from which a pipe passes to the cylinders of the steam 
brakes, the upper end of the first cylinder being also open to the interior 
of the chamber. 

4554. Looms, J. Bywater, W. a, 2 T. Spivey, and R. Smith. —Dated 8th 
November, 1879. —(Not proceeded with.) 2d. 

The india-rubber cushion placed in the barrel of the picker is replaced 
by a stud, across the head of which is a dovetailed slot to receive a piece 

buffalo hide. The stud passes through the yn of the picker and 

and and the is a spiral 
e picking stra} attached to the pic arm by a 
ugh it and a bracket fixed to 
4555. Evecrro-macnets, J. Bel and G. Scarlett—Dated 8th November, 
1879.—( Not proceeded with.) 2d. 

Two or more coils or helices of wire are wound round the same core, or 
two or more ind d from each other are wound in 
the same coils or ‘compound helices, 
Dousiinc Yarn, G. Roper.—Dated 8th November, 

The cap or bobbin is mounted on a spindle attached toa dise fixed to 
the ordinary revolving spindle, to which two discs are attached, the lower 
one above the bolster and the other near the top. yd or a co 
spindles or bobbins are connected to the lower }. is led 
from the cop through a second disc formed with holes, a e > vequived 
tension is put on the yarn by passing it through one or more holes. 
4557. Stop Vatves anp Luricators, J. N Floyd.—Dated 8th November, 

1879.—(Not proceeded with.) 2d. 

A flexible metallic vessel of the form of a bulb flattened in the direction 
of its axis has openings in the middle of its disc, like sides furnished 
with axial pipes. In one end a valve seat is fixed, and in the other the 
valve is affixed by its stalk. A casing connected to the vessel by screws 
in its upper and lower ends taking upon right and left-handed screws on 
the carrier of the stalk valve and the valve seat respectively, enables the 
fiexible vessel to be lengthened or shortened and so operate the valve. 
«ee, Hanp on Dressinc Comps, J. Hart.—Dated 8th November, 1879. 


Tas consists in making single and double hand or dressing combs b 
forming the teeth of metallic wire, and the back or badive of metallic 
or non-metallic trough-like pieces, or of pieces of open or close-jointed 
tubing, the said teeth being fastened in the said backs or ies by 
soldering or by a cement or composition. 


Portway.—Dated 8th November, 1879.—(Not proceeded 


th.) 

The cloth be beam is sup) m bearings, one of which is open ; and 
the cloth as woven passes over the breast beam behind a stretc! ing bar, 
over the front of the — roller, ee the cloth beam, again over the 
rough roller, and around the cloth beam. The “piece” thus forms a 
driving belt from the rough roller to the cloth beam, the former being 
the driver, so that the cloth beam, whatever its diameter, = only move 
at ——- equal to that of the weaving of the piece and the passage of 

tter over the rough roller. 

4562. Picxinc Motion ror Looms, J. Northend, J. E. Sester, J. Cullen, 


and T. bth yey 1879. cod of proceeded ‘with. ) 2d. 
On the hp are secured at of the loom a 
arranged it the same hes two centre, and 


opposite to each other. The swells on one tappet are in line — those 
on the other, and on the shaft revolving the swells strike the picking 

cones and actuate the sticks at the same time. 

4563. Errectino INTERCHANGE OF TEMPERATURE IN eee H. Johnson. 
hd in sheets ox tapers, whereby 

eets or , whereby rende: 

possible, by means of apparatus of small dimensions, to obtain results 

superior to those obtained hitherto, such effect being uced by means 

of a very rapid renewal of the points of contact ca by a quick circu- 

lation ids through extremely narrow passages. 

4564. Sream Ramuinc Macuryes ror Layinec Pavements, &., W. R. 
Lake.—Dated 8th November, 1879.—(4 communwation.) 4d. 

A rammer is operated by means a -~ steam cylinder placed at the end 
of a crane, mounted on a porting a boiler and furnace. The 
arm of the crane is formed with a 3 to allow the rammer to move 
round the enc of the crane, of which the outer arm is the radius. A 
steam pipe supplies steam to the valve chest of the cylinder. 

4565. Lamps, F. T. Tyndall.—Dated 10th November, 1879.—(Void.) 2d. 

The case for carrying the candle is attached to a bracket, at the other 
end of which is an india-rubber disc of concave form, so that when 
pressed against a smooth surface the case will be secured in any required 
position. 

4566. Covp.incs or For ConNECTING AND SHAFTING, 
Sprxpwes, Toors, &c., R. J. Lines.—Dated 10th November, 1879 6d. 

A piece of metal is bored true from end to end and is considerably 
larger in diameter at the middle than at the ends. An external screw 
thread is formed at each end, and over it a nut fits, but the thread is 
made much smaller or tapered where the nuts on, in order to allow 
the coupling to be tightened well up on the dhafting or other article. 
Two or more slots are cut across the threads at each end, so as to enable 
it to spring, and then to grip more firmly when tightened by the nuts. 


4567. Drawinec anp Measurine Beer, &., F. Bolton.—Dated 10th 
November, 1879. 6d. 
Between the cellar where the liquor is stored and the — room 
where the liquor is delivered is fixed a frame in which a cam slides like a 
oist, being raised and lowered by a chain, one end of which is secured 
to a spring in a disc which can revolve on a centre ; and to the Fie oo 
attached a finger, working in a slot o oo an index ~ pig - 
quart, or other desired quantity. To the lower part of the j mod are 
connected taps communicating with the different liquors and actuated 
one way by wires and the other way by springs. 


4568. Suurrenrs, Covers, on Screens, &c., R. Orr.—Dated 10th Novem- 
6d. 


ber, 1879. 
A series of similar and el slots run at each extremity between a 
positive bar and a hinged bar, and are connected together in two or more 
transverse lines by a system of a ee actuated by a barrel and 
ratchet wheel or screw-gearing or by balance weights. 


4569. O1 Cans anp Feepers, 7. H. Price. —Dated 10th November, 1879. 


6d. 

The oil can is fitted with a side outlet pipe of considerable length, so as 
to allow of remote parts of machinery being got at, such pipe communi- 
cating with the interior of the can - Ane the bottom, an ted with a 
tap. Through the top of the can passes a rod fitted with a button, and 
kept in position by a spiral spring. By pressing the button the oil is 
ejected. 

4570. Looms, C. Bedford and J. Pickering.—Dated 10th November, 1879. 


—(Not proceeded with.) 2d. 

The end of the check strap which is at present rigidly attached to the 
front beam is connected to a flat or spiral s » by which mores the 
rebounding of the nae and shuttle is prevented. ‘ihe leather 
arm is connected to the picker by fi a metal bush in the en of the 
leather, which is slip, over a pin on the picker. 

4571. FasTenrnos ror Brace.ets, Neckiets, Dress Bets, Braces, &c., 
W. Robinson.— Dated 10th November, 1879. 6d. 

Two eee bands are hinged together, and to the free end of 
one a catch is fixed, and consists of a stem having at its end a head, the 
top of which is convex. In the free end of the other band is an oblong 
recess, into which the catch enters, and is fixed by hs rey action 
when the bracelet is closed on the wrist. The recess opens into a small 
case g the ism for securing and berating the catch. 
am. orn CABLES FOR TELEPHONIC PuRPosEs, W. R. Lake.— 

ted 10th November, 1879.—(A communication.) 6d. 

P. number of lines arranged in proximity to each other and following 
the same general direction are woven in and out among themselves, so 
that they repeatedly cross and recross at short intervals, each line having 
an earth connection, and consequently no metallic return w 
45738. Evecrric TeLecrapH Apparatus, C. D. Abel.—Dated 10th November, 

1879.—{A communication.) 8d. 

This relates to the construction of type-printing apparatus for dial 
electric telegraph receiving instruments, wherein a type wheel actuated 
by a crank handie is moved in accordance with the index actuated from 
the distant station and situated on the same letter dial as the said crank 
handle, the impression of the corresponding types being effected by the 
lateral motion or shifting of a ring or wheel-sha part, when the crank 
handle is made to mark the divisions at which the index stops. 

4574 Propetier, J. E. Liardet.—Dated 10th November, 1879. 6d. 

A boss, which in comparison with those heretofore in use is elongated, 
is cast with or has attached to it four double blades. 

4575. ApparRaTUS FOR THE PREPARATION OF PLASTIC MATERIAL FOR 
CHINA ANDOTHER WaREs, W. KR. Renshaw.— Dated 10th November, 1879. 


This relates partly to ae employed in the reduction of fay d to 
the state of slip, that is to say, to > tat condition to which clay is com- 
muted and held in suspension in water. 

4576. Exectric T. A. Edison.— Dated 18th November, 1879. 6d. 

relates to 4 yey upon patent No. 2402, dated 17th June, 

1879, and consists in the light giving body of carbon wire, or sheets 

coiled and arranged in such a manner as to offer great resistance to the 

passage of the electric current, and at the same time present but a slight 
surface from which radiation can take place. 

4577. Recu.atinc tHe Suprpty or Gas to Buryers, 7. Thorp and R. 
Tasker.—Dated 11th November, 1879. 4d. 

, The gas is — = its s way to the burners to pass h oblique or 

to a ber in which isa dice wi with projections 
or vanes, and c: aoe by a spindle provided with equilibrium valves. 

4578. ga AND WRINGING Macuines, C. Harvey.—Dated 11th Novem- 

9. 

This relates to improvements on patent, dated 10th December, 1872, 
and consists in rep the central shaft of the tub by a short pin 
revolving on a boss or guide. Attached to the machine frame, and serving 
to keep the axis of the tub in its place, is a bevelled wooden rin; — 
a —— surface upon which the driving pulley may act, the latter being 
made of any suitable material, preferably, iron or wood, slightly bevelled 
and covered with leather or other convenient material. 
Sprnninc Macuinery, C. D. Abel.—Dated 10th November, 1879.— 

with.)—(A communication.) 2d. 

rien relates to machinery whereby the thread, sliver, or yarn, as it is 
delivered from the ordinary stretching rollers is simultaneously twisted, 
stretched, and wound by a flyer motion upon a bobbin. 

4580. STEEL aNnD OTHER Pens, C. D. Abel.—Dated 11th November, 1879.— 
(4 communication.) —(Not with.) 2d. 

This relates to pens provided with reservoirs at their points for contain- 
ing a considerable supply of ink. 

4483. Openinc on Unstoprerinc ConTAINING AERATED OR 
MoveraL Waters, &c., C. &. B. Gardner and J. Wool.—Dated 11th 
November, 1879. 6d. 

This relates to a cap or cover containing a syphon tube. 

4584. VentiLatine THE INTERIOR OF &c., C. Owen.—Dated 
1lth November, 1879.—(Not pr 

This relates to apparatus for the of fresh or cold air to the 
rooms or apartments, and the outlet of heated and impure air therefrom 
at the same time. 

4585. Sream Foo Horns, C. Kesseler.—Dated 11th November, 1879.—(A 
communication.) 

This consists of a fog horn operated by means of steam generated by 
the heat of a galley stove or other stove or range. 
Sream axp Furnaces For Burninc Pappy Husk, &e., 

Dale.—Dated 10th November, 1879.—(Not 

The boilers are of what is known as the ele t type, and have their 
heating surface entirely external. 

4587. Firrines ror ToweL &c., J. Watts.—Dated 11th Novem- 
ber, 1879.—( Not proceeded with.) 2d. 

The roller is provided with a pointed axis at each end, and somewhat 
similar in form to ashuttle tip(the angle of the sides of the point being 
by preference less than 45 deg.), one of w! is fixed and the other 
movable, and capable of sliding nto the end of the roller or other article, 
being eae with a spring which has a constant tendency to force ft 
outwe 


Daawiso orr Water, F. G. Underhay.—Dated 11th November, 1879. 


ms relates to a double cylinder water waste preventer. 


4589. Generatine Evecrric Currents, &c., C. F. Heinrichs.—Dated 11th 
November, 1879. 2s. 


This relates partly to means for generating electric currents to be used 
for the uction of electric ligh t, &., and consists in an improvement 
on the otti ting , ar , or induction coil. 


45090. Execraic Licntine, P. Harding.—Dated 11th November, 1879, 


6d. 
This relates to the apeien and feed of the carbons or electrodes and 
to the relighting of electrodes when extinguished. 

OR Coxe, J. Gothard.—Dated 11th November, 
This Lary’ in subjecting the coke toa thorough washing in water, 


. ELECTRICAL SIGNAL OR InpicaTor Apparatus, W. Moseley.—Dated 
lth November, 1879. 

This relates to electrical signal or indicator apparatus, chiefly di ed 
to be used in connection with an electric bell, the purpose ot 
apparatus being to indicate from what room or apartment e bell has me 
rung, or to convey signals of various kinds. 

4504. Drawine Sueer Metais, F. J. Taylor.—Dated 11th November, 
1879.—(Not proceeded with.) 2d. 
relates, First, to mi ery for drawing sheet metals, and is 
designed for operating on stouter sheets (iron), such a used in the 
manufacture o &e.; to to be loyed in 
clipping or the articles when yoo Pimnirdly, to appliances for 
scouring and finishing the articles. 
4505. Wuee Tixes, J. Sharp.—Dated 11th November, 1879. 8d. 

A ring or rings of metal is or are introduced in one or both sides of the 
tire, so that should the latter break, the rings will still hold the broken 
pieces in position. The wheel centre is secured to the tire by grooving 
the inside edge of the latter and forming a corresponding projecti 
the centre to fit therein. 

4596. Recucarors ror SELF-acTinG VARIABLE Expansion, C. Kesseler.— 
Dated 11th November, 1879.—(A communication.) 6d. 

tor with an 

regulator and 


This relates to the combination of a cent rifugal 
indirect transmitter which multiplies the energy of 
transmits the m 


«607. Sroves Fire Grates, D. 0. Boyd.—Dated 12th November, 1879. 


This relates to an arrangemont whereby the fire basket of the 
may be same from its position = flues within and a 
d giving access to the main ey for cleaning or 


Pipes Tubes, C. R. EB. B. Crompton, 
nd J. Chambers. — Dated 12th November, 1 6d. 

This consists in im! in in casting metal 
pipes or tubes, whereby the end of the core tube and the upper surface or 
end of the socket rin ng are brought into correct relation,and the molten metal 
to form the intended pipe or tube is prevented from coming into contact 
with the metal of the socket ring, and thereby increased s) is admitted 
for the formation of the core on the socket ring, and x as k of displace- 
ment of the core mould is avoid: 

4599. eee Fancy Fasrics, J. W. Hall.—Dated 12th November, 1879. 
—(Void. 

The fabric consists of stripes of cotton velvet, cord, or piled fabric, 
alternating with stripes of open tissue. 

4600. WuHeets ror FurniTurE Castons, J. Parry.—Dated 12th November, 
1879.—(Not proceeded with.) 2d. 

This relates to the construction of the small noiseless wheels or rollers 
with india-rubber tires. 

4008, Bexceavunettes, J. F. W. Saunders. —Dated 12th November, 1879. 


The body or frame of the cot is formed with sliding or Stone wei. 
which allow of the — of the cot being increased or diminished, the 
mattress being also e extensible or sliding. The ion or support is 
constructed with two crossed | on vach side — fm sy and 
eating, the legs of both sides s cross 


4008 MANUFACTURE OF SewinG Neepies, W. — Dated 
12th November, 1879.—(A communication. Complete.) 

This consists chiefly in the combination with a rising and falling 
needle bed of a series of independently movable blocks connected there- 
with, and provided with oe to hold the needle blanks and move or 
carry them intermittently 
4603. Hicu-pressure Fitrers, &c., J. and H. Wildt.— 

a 12th November, 1879.—(A communication.)—(Not proceeded with.) 


The relates, First, to the construction of the apparatus; and, 8 dly 
to the filtering material, which consists of a combination of mineral woul 
and charcoal. 

4604. Boots anv Suoes, H. Ward.—Dated 12th November, 1879. 6d. 

m . consists of a moulded tip of leather or equivalent material secured 
e toe. 

4605. Fusisie Pivos ror Steam Boivers, G. Platts and F. Wood.—Dated 
12th November, 1879. 6d. 

This consists in "connecting fusible plugs with the outer cone in cum- 
bination, or all in one piece, with the screw employed for securing the 
same in position in the base, or other position, effecting the necesoury 
water-tight joint between the puarts. 

4606. Bicycies anv Tricycies, G. Jilston.—Dated 12th November, 1879 
8d. 


This consists in making at the top of the head of the bicycle or tricycle 
a hollow or trough-shaped bracket open at its top and screwed at its open 
ends, and making the middle of the handle bar tlat to seat itself in, and 
fill the hollow or trough bracket, except at its screwed ends, and fasten- 
ame handle bar securely to the — bracket by means of screwed 

sliding upon the handle bar, and screwing upon the screwed ends 
of the trough bracket. 

4607. Coatine Giass, &c., wiITH OR 
Compounns, J. W. ‘Swan.—Dated 1 th November, 187: 

This consists of an apparatus scons a revolving cane br into a 
trough containing the emulsion carries a coating of em m over the 
edge and below the level of the trough, and delivers its c! of emul- 
sion upon a train of plates carried beneath it by a travelling band or its 
equivalent. 

on For Daivine Bevts, &c., A. M. Clark.— 
Dated 12th November, 1879.—(4A communication. 

A plate ' placed on one side of the belt at the point where the two 
ends meet, and on the other side is a bar whose ends are turned up and 
pass through the belt and through holes in the plate, where they are 
secured by nuts. 

4609. Ontario CoBALT AND NICKEL FROM be 4 Ores, J. M. Carew.— 
Dated 12th November, 1879. with. 

The finely-powdered ore is digested in hydrochloric acid, and the solu- 
tion heated to boiling point and carbonate of soda added. The er 
tate obtained is digested in sulphuric acid, the excess of acid being 
neutralised by the addition of alkali, and the solution is heated w 
ae —_ and sulphide of iron with a slight admixture of oxide of 
4610. Composition ror Roorino, GLAZING, AND PRESERVING BUILDINGS, 

J.B. Wi —Dated 12th ene 1879.—(A communication.) 4d. 

A yw is “Ee consisting of 4 ‘parts unded glass, 2 parts spar, 
3 parts borax, 1 part saltpetre, and } part oxide of zinc. 

4611. Manuracrure or Hypro-oxipe or Carson BY THE Direct IxTRO- 
DucTION OF LiquIpD PRoTOXIDE or W. A. Barlow.—Dated 
12th November, 1879.—(A communication.) 6d. 

One or more cylindrical tubes are enclosed in a furnace and placed 
ee therein, being connected at the back to as m, through 

quid protoxide of hydrogen is introduced. ‘The tubes carry 
in a head having an tube and a cover. 


rnace is an 
which is fitted with a cover. At the lower part of the furnace are the fire- 
bars with their supports and the fire-door. The part between the bars 
and the foundation of the furnace is the ash-pit. 
4613. NeepLe-sounper ror Ecectrric Instruments, F. M. 
Rogers.—Dated 13th November, 1879. 6d. 

A wire from a local battery is attached to a dial- -plaute, thus eo 
the needle into a vibrating key capable of sending currents in ci 
direction when actuated by the commutator, or by the incoming es 
from the distant station. The ivory pins to control the vibration of the 
needles are replaced by platinum pins insulated from the dial-plate and 
connected with one or more magnets having light armatures capable of 
giving a sound when actuated or released by a current sent round the 
coils of the magnets. A switch enables the sounder or needle to be cut 
out of circuit. 

4614. Surrortixa, Freezina, AND Raisino Boats, J. Darby.— 
Dated 13th Ni 1879. 

Chocks are hinged at one cod Oe on a horizontal axis, so as to be capable 
of falling away from the bottom of the boat they support on the removal 
of supporting pieces placed beneath the free ends of the chocks. The 
a are combined with levers to raise or lower them by means of a 
4615. Sevr-inpexinc BixpeR yor LETTERS, A, 

PR —Dated 13th November, 1879.—( Not proceeded 
—— at top and at its front side has the inner surface of its two 
Pa provided with one or more grooves in which tongues on the index 
sheets slide. An adjustable cover fits over the sheets and is furnished 
with a spring bolt. 

4616. Looms, 7. A. Harrison.—Dated 13th November, 1879. 6d. 

The levers und weights used in bringing the cloth’ to the emery roller 
are replaced by two coil or other springs, the inner ends of which are 
secured to centres inside the frame and secured to the same centres 


that carry the catch or worm wheel. tamer ends 
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re openly carried round up to a little beyond the centre of 
prbage et pe ey To this upper end is secured a hinge joint, into which 
is fitted the lower end of levers, the upper ends of which fit the spindle 
or shaft ends of the cloth roller. 

4617. Srovinc, DRYING, AGEING, AND Sreamixc Woven Fasrics, YaRNs, 
Paper, J. Macleod.—Dated 13th November, 1879. 6d. 

A series of rods are employed from which the fabrics are suspended in 
long loops whilst in the stove. At the upper part of the chamber are 
two pairs of horizontal rails, one fixed and formed with notches in which 
the rods rest, and the other also formed with notches, but movable, their 
motion being first upwards, then herizontally downwards, and finally 
return horizontally. 

4618. Cnarr A. McGregor.—Dated 13th November, 1879.—(Not 
proce with. 

the fy-wheel is mounted a double bevel pinion, one part 
with a Sear bevel wheel, and the other with a small bevel whee ~ roe | 
within the large wheel. On the back of the large wheel is a boss forming 
the bearing, and fitted with clutch teeth ; and_ through its centre passes 
athaft to which the small wheel is keyed. Near the other end of the 
shaft is a set of clutch teeth facing those on the boss, and between 
them is a sliding spur pinion with corresponding clutch teeth to gear 
either with the clutch teeth on the back of the large wheel, or those near 

the end of the small wheel shaft. . 

4619. Souipiryine Liquip SeMI-Liguip SupsTANces APPLICABLE TO 
PeTRoLeuM, Heavy Oris, Morasses, &c., W. L. Wise.—Dated 13th 
November, 1879.—(A communication.) 4d. 

This invention is based on the employment cf substances containing, 
as active principles, pectine and lichenin, either together or separately. 
4620. Screw Gitt Boxes ror Preparina Woot, &., J. W. Whitehead 

and J. Stake.—Dated 13th November, 1879. 6d. 

An endless belt has projections so arranged as to receive the fallers 
when they arrive at the end of the driving screws. The thread of the 
bottom screw is not cut to the end of the barrel, and the cam is fixed on 
the barrel itself and not in the shank as hitherto. The thread of the top 
screw is not cut to the end of the barrel. 

4621. Provuction or Sturrs on Faprics From tae Harr or Fur or 
Razpeits, Hares, &c., W. H. Beck.—Dated 13th November, 1879.—(A 
communication.)—(Not proceeded with.) 2d. 

The hair or fur is spun so as to obtain soft, tenacious threads, those 
intended for the warp being sized and then woven in an ordinary loom. 
4622. ‘oe Pires ror Smoxino, J. T. Parlour.—Dated 13th November, 

1879. 

A long slot is formed in the body of a tube, one end of which is 
and the other attached to the mouthpiece. This tube fits an outer tube, 
whereby the tobacco is enclosed, an aperture being left at the farthest 
end for the passage of air through the inner tube while the pipe is being 
smoked. 

4624. Secment Wuee s, J. Barbour.—Dated 13th November, 1879. 4d. 

‘The rim is attached to the nave by means of a series of bolts or tie rods 
extending from the rim to the nave. The arms are hollow, so that the 
bolts pass through and inside them, and the rim and nave are recessed to 
receive the ends of the arms. 


Nava ApporntMents.—The following appointment 
has been made at the Admiralty :—George F. Bell, chief engineer, 
to the Indus, for service in the Bellerophon. 

Sewerace.—In the list of tenders in our 
of last week, the Pwllheli contract is geo under the head of 
Waterworks, instead of Sewerage. The waterworks, which cost 
£4000, were completed nearly two yeare ago. 

Tue members of the Geological Societies of Glasgow and Edin- 
burgh had an excursion to Ayrshire on Saturday, when they 
inspected the limestone quarries at Barrmill, worked by the 
Dalmellington Iron Company, Messrs. Merry and Cuninghame 
and other mining proprietors, and found them rich in marine 
other fossils, and presenting various features of interest in a 

ological point of view. Descriptive addresses were given by 
Mr. John Young, F.G.S., and . James Thomson, F.G.S., of 
Glasgow. 

Gas Derection.—An ingenious instrument, termed a “‘ Spark 
tube,” for indicating the presence of imflammable in mines, 
was exhibited and explained at the meeting of the Manchester 
Geological Society on Tuesday, by Dr. Angus Smith. The or a 
of the instrument is taken from the old compression syringe used for 
igniting tinder, and the instrument consists of a small brass tube 
with glass let in at the bottom, which is closed up, and a piston 
and rod fitting closely in the tube. _The air to be tested is taken 
into the tube either from the top or by means of a stop-cock at 
the bottom, and the piston then rapidly pressed down with the 
hand, the compression of the air thus effected with the aid of 
spongy platinum causing the gases to explode inside the tube, the 
explosion being visible through the glass letin at the bottom. Dr. 
Smith stated that the presence of gas down to 24 per cent. could 

detected by this instrument, and as the explosion within the 
tube was perfectly harmless, he thought the instrument might 
afford a useful means for exploring gaseous mines. 

Tue MeETEoROLOGICAL Socrety.—The last ordinary meeting of 
this Society for the present session was held on Wednesday, the 
16th ult., at the Institution of Civil En xa" Mr. G. J. 
Symons, F.R.S., ident, in the chair. T. W. Barry, M.D., 
A.W. C. E. Peek were elected Fellows, and Senor 
A. Aguilar and Dr. H. H. Hildebrandsson were elected Honorary 
Members of the Society. The following papers were read :— 
‘Ozone in Nature: its Relations, Sources, and Influences, 

.,” from fifteen years’ observations ashore and afloat under all 
conditions of climate, by J. Mulvany, M.D., R.N. The meteoro- 
logical elements with which ozone is most intimately associated 
are such as occasion high vapour tension and a high degree of 
saturation ; therefore it is promoted by wind passing over a large 

ueous expanse, and by heat producing rapid evaporstion. 
ence heat, if humid, is no bar to atmospheric ozonisation ; but 
no definite relation exists in the atmosphere between heat, = 8e, 
and ozone. Its relation to humidity is more definite and direct, 
but subject to many exceptions. In consequence of this relation, 
it most abounds where its chemical qualities render it most 
useful. It appears to be formed in the upper strata, and to be 
carried downwards by raindrops, whose office is vehicular. The 
spherules of water which constitute clouds, and have their origin 
in radiation and condensation, have a similar office. Ozone does 
not appear to diffuse readily downwards, so that, when the lower 
are robbed of ozone by jungle, &c., a considerable differ- 

ence in the ozonic condition close to and at 170ft. above the 
surface may exist. The author is of opinion that no di can 
be clearly traced to ozone as met with in the atmosphere. 
®) “The Average Height of the Barometer in London,” by 
enry Storks Eaton, M.A., F.M.S. 1 ihe on a Water- 
ut observed at Morunt Cays, J. —— arch 23rd, 1880,” by 

eutenant Alfred Carpenter, R.N., F.M.S. (4) “‘ Account of a 
Balloon Ascent trem Lowen in a Whirlwind, on March 23rd, 
1880,” by Captains James Templer and H. Elsdale. (5) ‘* Results 
of ctecnsleatont Observations made at Stanley, Falkland 
Islands, 1875-77,” by William Marriott, F.M.S. (6) ‘A New 
Thermograph,” by illiam David Bowkett. (7) ‘‘The Winter 
Climate of Davos,” by C. T. Willi M.D., F.M.S. Among 
the high altitude sanitaria of Europe, Davos at present enjoys 
the greatest reputation, partly on account of its easy accessibility 
and partly on account of certain peculiarities of position and 
shelter. The valley of Davos lies in the Canton of the Grisons, 
between the valleys of the Lower Rhine and the Upper Engadine. 
The valley runs from N.N.W. to 8.8.E. for about ten miles in 
length, with an average breadth of about a third of a mile, being 
for the most pest of this extent a plain gently sloping towards 
the north, an go in elevation from 5400ft. to 4500ft. Davos 
Platz is 5105ft. above the sea level. The author discusses the 
observations made during the four winters of 1876-7 to 1879-80. 

e peculiar effects of Davos winter climate seem to depend on 
—(1) The rarefaction of the atmosphere ; (2) its dryness; (3) the 
absence of strong currents, to shelter and y to 
the uniform layer of snow spread around; and (4) the large 
percentage of the direct solar — reaching the locality, owing 
to rarefaction of the air, and also the considerable amount of heat 


— from the extensive snow plain in front of the villages of 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE quarter is closing more encouragingly than it opened. Last 
week’s improved tone has been more than upheld, A large 
number of inquiries have been received at most of the works, 
and in raw and rolled iron alike there have been more sales. Yet 
the work that has been done has been largely within the capa- 
bilities of establishments of nearly every grade. 

w prices, the fine weather, cheap money, and the rising 
value of some other metals, combine to induce the feeling which 
is generally taking hold of the markets of Birmingham and 

olverhampton, that for pigs and for most descriptions of 
tinished iron prices have for the present touched their lowest. 

Consumers of finished iron manifested to-day—Thursday—in 
Birmingham, and yesterday in Wolverhampton, a disposition to 
again buy forward. Most of them would me given out orders 
at current rates for delivery up to Christmas; but makers 
accepted the terms in only rare instances. 

Best bars for rivet and cable purposes, and merchant iron of 
the same description, might be sold on those terms more freely 
this week than at any time since the spring of the year; and 
though the total of the sales did not eng es a heavy quantity, 
yet more was done in such iron to-day than upon any other 
Thursday all the quarter. ‘lhe rates were all based upon the £8 
quotation for marked bars. Angles and T and plate iron for 
rivetting were more after, but the inquiries were based 
upon the expectation of quotations which makers could not 
furnish, even though the orders should find their way to the 
North of England, whose quotations in respect of such iron were 
cited by the inqvirers. Slit rods were difficult to sell, so incon- 
siderable is the business now doing in forged nails. Nevertheless 
the tendency was towards a better business early. Common bars 
were mostly firmer upon the week. The minimum of five guineas 
last week was rarer to-day. Very few makers could be prevailed 
upon to accept less than £5 10s. Medium bars also realised 
nearer £7 than before ; and £7 was a more general quotation 
than 

Hoops and strips were dull; gas strip orders were much seught 
after. The baling saps 7 orders lately in hand for the United 
States are now nearly all worked off, but makers are looking for 
a resumption of inquiry from the States not many weeks hence. 

Sheets for galvanising have not strengthened in price. Rates 
as low as £7 5s. are being accepted by some makers for singles. 
Buyers, indeed, allege that they are procuring them in some 
cases at from 2s. 6d. to 5s, under that figure. Makers who 
would reject £7 for singles are nevertheless prepared to accept £8 
for doubles. At this sum they were offered yesterday and to-day, 
but not with much success, although the price was a drop upon 
the week of 5s. per ton. From £8 doubles rose according to 
— se to £11. High-class stamping sheets are not selling 
more freely this week, nor are tinned sheets, for leading buyers 
at home are engaged in midsummer stocktaking. -Moreover, the 
orders reaching them are a falling off as well upon home as upon 
export account. 

‘in-plates are in a shade better request, and prices by reason 
of the steady advances in tin are hardening. 

The speculative improvement now noticeable is seen most in 
the crudeiron department. Pigs are asked for—indeed, they are 
selling altogether beyond the expectations entertained a fortnight 
since. One merchant firm notities the receipt of inquiries in the 

t few days aggregating 30,000 tons, All-mine, part-mine, and 
ematite qualities are each embraced in the inquiries. Certain 
brands of all-mine iron which had gone down to £3 5s. are to-day 
difficult to buy by new customers at a rise of 5s.; while those who 
before were demanding £3 10s., are now quoting £3 15s. firm. 

Part-mine and cinder iron are worth Pesendly vems 1s. 3d. to 2s. 6d. 

per ton. Not much cinder iron was to be had to-day under £2, 

and Northampton iron was held for £2 2s. 6d., an advance of 
half-a-crown. Leicestershire and Derbyshire and South York- 
shire iron were all less easy to buy in the same proportion. Still, 
the market was over-abundantly supplied with every description 
usually offered hereabouts. ‘I'he sales in the week past we by 
the largest firm of blast furnace proprietors in this district repre- 
sent, they report, a total quantity of about 4000 tons, To-day, 
therefore, they were requiring an advance of 2s, 6d. per ton, and 
Sr ag _ they said, accept for their minimum quality less than 


The Bl von Comp showed, in Wolverhampton and 
Birmingham, specimens of their various grades of pigs, alike cold 
and hot blast. Hematites from the Blaenavon furnaces, but 
made of Spanish ore, were quoted at £4; and cold blast from 
£5 15s. to £6. The prices were too high to secure business. The 

uotations for hematites were in advance of those at which 
‘Tredegar, Lancashire, and Cumberland iron might have heen 
bought by from 5s. to 103.; and cold blast was 20s. in advance of 
the rates at which Shropshire samples were quoted. 

The North Staffordshire iron trade is this week pervaded with 
a more confident tone than even the South Staffordshire trade. 
Messrs. Heath are putting out two more furnaces, but another 
firm who last Saturday gave notice to blow out a furnace have 
since withdrawn the notice, » ns because of the increased 
inquiries received in the interv: 

‘oal keeps weak, but with a tendency towards recovery. 
North Staffordshire colliers are here and there consenting to re- 
ductions of 10 per cent. 

Ironstone, both raw and calcined, was held to-day by vendors 
of North Staffordshire qualities for more money than would have 
been accepted last Thursday. Northampton ore, however, was 
abundant, and might have been bought forward by good 
customers mostly at last week’s rates. 

The new list of ironworkers’ wages will be declared at about 
the middle of next week. 

It is ge ape / announced that the ironmasters’ quarterly 
meetings will be held on Wednesday next in Wolverhampton, 
and on the vaya Ba in Birmingham. 

The week’s mails have been those from Australia and the West 
Indies. The latter was of fair average value, and the former was 
all that in respect of light general requisites, but in relation to 
heavy requirements it was under the average. 

The horse-nail makers in the Coseley, Sedgeley, and Gornal 
districts are on strike. They demand a rise in their wages of 3d. 
per thousand. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

ALTHOUGH trade can scarcely be said to be in any really worse 
— than last week, there has generally been a less active 

emand in the market with a rather weaker tone in prices, 
makers being easier to deal with, although quotations are without 
material change. This, of course, is to a considerable extent 
attributable to the usual lull in the demand just prior to the 
quarterly meetings ; but, as I pointed out in my last report, the 
chief element of weakness is the absence of demand on the part 
of consumers for legitimate requirements, many of them being 
already overbought for their present wants, whilst the bulk of 
the iron which is going into consumption has been contracted for 
some time back. There is consequently no pressure for iron for 
consumption, and any meen | in the market is more of a specu- 
lative character for forward delivery. 

There was a tolerably good attendance of representatives of 
the iron trade on ’Change at Manchester on Tuesday, but the 
business reported was only very limited, neither lucal nor outside 
irons meeting with much inquiry. 

Lancashire makers of pig iron are still quoting 47s. 6d. per ton 
less 24 per cent. for foundry and forge iron delivered into the 
Manchester district, but the weight of iron being sold at present 


is very small, and to secure orders less money than the above 
quotation, which is really only nominal, is taken. ‘There is, 
however, a strong determination on the part of local smelters to 
make as little iron for stock as possible, and a considerable 
reduction in the output has already been effected in order to keep 
down the make to the limits of the demand. One of the largest 
firms in t*+ district has already blown out three of the eight 
furnaces which were recently in blast, and should trade show no 
indications of improvement there is every probability of a still 
further reduction of the output. 

A little business has been doing in some of the outside brands 
coming into this district, and sellers report that iron could be 
readily placed if they would contract forward at present rates. 
Genera , however, buyers are just now holding back, pending 
the result of the Middlesbrough and Birmingham meetings next 
week. Quotations are much the same as those given last week. 
Lincolnshire iron, delivered into the Manchester district, is 
quoted by some makers at from 46s. 6d. to 47s. 6d. per ton, less 
24 per cent.; but there are sellers in the market at under these 
figures. For Derbyshire irons the average prices asked are about 
49s. to 50s. per ton, less 24 Middlesbrough irons, delivered 
equal to Manchester, are still aueted at about 46s. 4d. to 47s. 4d. 
per ton net cash, according to brand. 

The finished iron trade has been very dull, and many of the 
local forges are now working short time, whilst in one or two 
cases I hear that a temporary closing of the works entirely is 
contemplated, should trade continue in its present condition. 
There is still a downward tendency in the market, makers being 
willing to accept lower prices for immediate specifications, 
although they are not at all anxious to book forward ordersat present 
rates. The average quotations for Lancashire and Staffordshire 
bars delivered in the Manchester district are about £6 to £6 2s. 6d. 
per ton, but there are sellers in the market at lower figures than 


these. 

recent reports in the market to which I have 
previously alluded, the information I am able to gather from the 
most reliable sources is anything but satisfactory with regard to 
the general position of the engineering trade throughovt the 
country. Not only in this district, but from London, Yorkshire, 
and Scotland, trade is reported in a very depressed condition, 
any present activity being only in completing orders, whilst 
further inquiries which were being made in anticipation of a 
revival in trade seem to have suddenly collapsed. And it is not 
only from the employers that these unsatisfactory accounts are 
received, but they are fully corroborated by the latest returns 
sent in by the various branches of the Amalgamated Society of 
Engineers, who report trade as bad, not only all through Lanca- 
shire, but in nearly every important district throughout the 
country, whilst the secretary of the society reports that during 
the month previous to the makiug up of the last statement, 
throughout the whole of the society they had only been able to 
place fifty-two their unemployed members in work, which, as he 
truly observes, is not a good sign, as it shows that the revival in 
trade has exhausted itself. A further illustration of the depres- 
sion in trade is afforded by the fact that at the end of March the 
funds of the society had fallen to within a fraction of the mini- 
mum amount, below which they are not, by the rules, allowed 
to go without a special levy being made upon the members, whilst 
the arrears of members’ payments amounted to £15,000. 

The coal trade continues in quite as depressed a condition as 
ever. For all classes of round coal there is an extremely limited 
demand, and the pits, as a rule, are not working more than half 
time. As intimated last week, the delivery rates for house coal 
in the Manchester district have been reduced this month, but on 
pit quotations generally there is no material alteration. Prices 
generally however, are weak, and there is a great deal of pushing 
for orders at very low figures. For engine classes of fuel, 
especially for mill use, there is a steady demand at late rates, and 
in some quarters a tendency towards more purchases in slack is 
again noticeable. The average quotations, although these do not 
represent the lowest prices at which sales are being made, may 
given about as under.—Best coal, 7s. 6d. to 8s. ; seconds, 5s. 9d. 
to 6s. 6d.; steam and forge coal, 4s. 6d. to 5s. 3d.; burgy, 3s. 9d. 
to 4s. 3d.; ordinary slack, 3s. to 3s. 6d.; and better sorts, 3s. 6d, 
to 4s. per ton. 

The shipping trade is still extremely quiet, and cargoes for 
immediate shipment can be placed in the market at very low 
figures, 

There is no improvement to note in the demand for hematite 
pig iron, but a few inquiries have been made from certain quar- 
ters which have given a rather hopeful view to the future. The 
amount of business which has been transacted during the week 
has been comparatively small, and certainly below the actual 
producticn of the ironworks; but it is anticipated that for a few 
months to come at least there will be no material diminution in 
the output of the furnaces. Deliveries are not made on so large 
a scale as of late, and it is observable that not only is shipping 
quiet, but that traffics on local railways are not so gi 
as they have been, and in certain quarters stocks of metal 
have begun to accumulate. The value of iron now stands 
at from 55s. to 60s. per ton for forge samples, and as high 
as 62s, 6d. for Bessemer qualities. The steel trade, industrially 
speaking, is busy, but not much new business is being done. The 
mills in the neighbourhood of Barrow are engaged in producing 
Canadian sections and tram rails for Manchester and elsewhere. 
Prices of steel have gone down to from £5 10s. to £7 2s. 6d. per 
ton. Merchant qualities of steel are in considerable output, and 
large deliveries have yet to be completed. The shipbuilding trade 
is about the best employed industry in the district. Iron ore is 
weaker at from 12s. to 15s. 6d. per ton. Coal and coke have an 
easier tendency. Shipping is not so well supplied with cargoes 
as of late. 

I learn with much pleasure that the Peninsular and Oriental 
Steam Navigation Company have entrusted to the Barrow Ship- 
building Company an order for the construction of two high-class 
steel steamers of about 4000 tons and 3800 indicated horse-power. 
They will be fitted up for a large number of passengers, and are 
intended to attain a speed of 144 knots. 

The Barrow Hematite Steel hey oe | is opening up a hema- 
tite mine of considerable extent at Cookstown, in the North of 
Ireland, and are making arrangements for the shipment of the 
same to Barrow. 

The strike of iron-workers in Cumberland has terminated, with 
the result that workmen instead of accepting a reduction of 
20 per cent., have resumed work at a reduction of 16°8 per cent. 


THE SHEFFIELD DISTRICT. 
From our own Correspondent.) 

I HAVE repeatedly put before you the case of the coalowners— 
and I might also say the colliers—against the railway companies 
in the matter of the traffic rates from South Yorkshire. Their 
complaint amounted to a positive declaration that theratesimposed 
by the district companies were gradually, but surely, shutting 
them out of their se market—the metropolis—while it 
operated in favour of Durham and Northumberland, by enabling 
sea-borne coal to be placed on the London market at easier rates 
than coal which was geographically very much nearer the 
capi 

‘rhe most important announcement of this week has to do with 
this subject. The extreme probability of the success of the pro- 
moters of the Hull and Barnsley Railway in their present parlia- 
mentary scheme has at length caused some commotion amongst 
the directorate of some local railway companies, especially those 
extensively eng ed in conveying coal and other materials from 
the South Yorkshire coal-field to London and the south 
generally. It is stated that at a recent meeting of the directors of 
the Great Northern Railway Company, it was admitted that in 
the event of the new line being made it would be absolutely 
necessary for the company to reduce their rates for the carrying 
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of coal, &c., from South Yorkshire to London. Looking at the 
matter from that point, the company were willing to carry coal 
from Doncaster to London at 1s. less per ton on condition that 
the Midland Railway Company do the same. This announce- 
ment is made on the authority of a leading member of the South 
Yorkshire Miners’ Association, who states he has it fron an 
official of one of the principal railway companies. A reduction 
of 1s. per ton in traffic rates for coal and Leavy goods would be a 
very great advantage to coalowners and manufacturers as well as 
to the ery 


district unless they get their wages increased by 6d. per day. 
In consequence of a reduction of an equal amount 500 colliers in 
the Slamannan district have gone on strike. At a general meet- 
ing held at Airdrie a few days ago, it was reported that the 
miners were, as a rule carrying out a resolution adopted at a 

vious meeting, for restricting the output. The wages have 
= reduced 6d. per day in the Glasgow district, and the men 
have in consequence determined to organise themselves for pur- 
poses of resistance in the future. 

Messrs. Blackwood and Gordon, of Port Glasgow, have con- 


The East Gawber Hall miners appear to be an independent body 
of workmen. Finding thatthe owners had submitted a new pricelist 
for certain kinds of work in several working placesin the pit—offer- 
ing at the same time to find other working places for the men if 
they were disinclined to work in them at the altered prices—the 
miners left work without notice and let the colliery down. This 
was even too much for their trade secretary, Mr. John Frith, 
who advised them to return to their work, enco’ ing them in 

t course by saying ‘that the masters would no doubt give them 
their prices rather than let them stand. The workmen did not 
resolve to accept his advice, but it is believed that they will 
ultimately do so. 

Faith is not altogether extinct in iron circles. Several gentle- 
men have secured several acres of land at Woodhouse Mill, near 
Sheffield, where they intend to establish ironworks on a con- 
siderable scale. 

Two weeks ago I stated that, owing to the fall in iron, a saving 
of £2000 had been effected in the building of the roof of the new 
Artillery Drill Hall, Edmund-road, Sheffield. My informant 
was a gentleman who was in a position to be well informed ; but 
I find, on inquiry at the architects, that the saving was consi- 
derably over-estimated, though the real amount of difference 
has not been given to me. 

I had the aad this week of inspecting the exhibit of Messrs. 
Walker and aT silversmiths, Howard-street, for the Melbourne 
Exhibition. It is the most complete and perfect of its kind I 
have anywhere seen. The firm carried off first-class honours in 
all the ~ soem of goods exhibited at Sydney. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE pig iron trade has been somewhat quieter since my last 
letter. ere is not, however, any material change. Merchants’ 
prices are slightly easier, but not to any marked extent. Makers 
still hold out in anticipation of a rise, and adhere to the opinion 
that the advance will not be long before it is apparent. The 
general quotation for No. 3 now is 38s. The higher qualities are 
somewhat scarce, and ouneey Sale prices are enhanced. 
Business is being done in Cleveland warrants at 39s. 6d. for 
No.3. Messrs. Connal and Co.’s stock now amounts to 89,370 
tons, an advance of 785 tons upon last week. e cry of over- 
production which was made some time = ap to have 
abated. It is, however, apparent that considerable quantities of 
iron are going into stock. The returns of the Ironmasters’ 
Association for the month of June are not of course yet ready. It 
is, however, assumed that they will show a considerable increase 
of stocks. 

Since last September, when the shipments of iron from the 
ae of Middlesbrough began to increase, there has practically 

m no falling off. It is expected that the returns of shipments 
for the month of June will be quite up to the average of the last 
nine months; and strange to say that is a fact, notwithstanding 
that deliveries to America have been practically nil within the 
last fortnight. 

Messrs. Bolckow, Vaughan, and Co., Limited, have nearly 
completed the additions to their Eston Steel Works, which I 
stated as being in course of construction a few months ago. The 
additions will consist of two 15-ton converters constructed so as 
to adapted for the production of steel from Cleveland iron. 
Although Tittle has been said lately with reference to Messrs. 
Thomas and Gilchrist’s process, it has nevertheless been working 
satisfactorily with very beneficial results to the adaptors. The 
fortunes of the steel trade have largely followed those of iron, 
-and prices are now comparatively low. A good many foreign 
orders are being executed in Cleveland. 

The traffic returns of the North-Eastern Railway Company 
still continue to show a large increase. ¢ week’s return x om 
an increase of £12,530 over the same week of last year. More 
than half of that increase is credited to the department of 
minerals. The total increase during the half-year in the returns 
from mineral traffic amounts to £276,256, and the increase in all 

ments is no less than £176,259. The gross receipts for the 
f-year just ended have been £3,055,067. 

The finished iron trade has not manifested any marked 
improvement. But at the same time prices have really .been 

than during the last week or two. Manufacturers are 
hopeful that the current of demand will soon again set in. 
Foundry iron has been in better request. 

The Liverton mines were closed on Saturday. The miners 
employed there have worked out their notices, and have heen 
informed that there is no prospect of further work fur some short 
time at any rate. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) wie 


Tue Glasgow iron market has not been quite so steady this 
week. Warrants have fluctuated considerably, but makers’ prices, 
which are higher than those quoted in the market, have been 
little affected. The shipments of pig iron in the course of last 
week amounted to 11,514 tons as against 9057 in the preceding 
week, and 7074 in the corresponding week of last year. About 
1200 tons of pig iron were added to the stock in the public stores, 
and the former production is fully maintained. We are not 
using quite sc much English iron as of late. 

Business was done in the warrant market on Friday forenoon 

at from 49s. to 48s. 9d. cash, the afternoon quotations being 
48s. 9d. to 48s. 44d. cash. On Monday the market was dull, with 
transactions in the forenoon from 48s. 6d. to 47s. 8d., and a 
further decline took place in the afternoon, when the quotations 
were between 48s. and 47s. 8d. The market was quiet on Tues- 
day, with a limited business from 48s. 14d. to 48s. 6d. cash. There 
is not much change in makers’ quotations. In yesterday’s iron 
market business was done from 48s. 14d. to 48s. 6d. cash and one 
month fixed paid. To-day—Thursday—the market opened at 
48s. 43d., and improved to 48s. 9d. cash. 
E t week’s shipments of iron manufactures from the Clyde 
included a steam launch for Rangoon, yalued at £1100; steel 
rails, £1500 worth for Brisbane ; £6000 worth of machinery, of 
which £5270 was sugar-crushing for Batavia, and £450 for 
Boston ; £20,000 miscellaneous articles, of which £9200 were 
castings for New Zealand, £1700 agricultural, £3100 for Rangoon, 
£1420 for Brisbane, £1650 for Batavia, £800 for Montreal, and 
£785 for Bilbao ; £8742 sewing machines for France, Spain, and 
the Mediterranean. 

There is little change for the better in the coal trade, as far 
as regards current demands for domestic or house use. A number 
of annual contracts is, however, being arranged at the present 
time, and they are reported to be, in the main, at rather better 
prices than those of last year. The shipments abroad from Glas- 
gow in the course of the past week are returned at 15,199 tons, 

while Greenock sent but 205 tons coastwise and 288 abroad. 
From Troon Harbour the foreign exports were 2570, and the 
coastwise shipments 3783 tons. In Fife the inquiry has not been 
80 good as in the preceding week. 

A strike has been threatened by the miners of the Motherwell 


tracted to build two iron screw steamers of 700 tons each, for the 
Amazon Steamship Company, of London, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tin-PLATE, after another long sluggishness 
receding prices, has begun again to make a forw movemen 
and as bas as 1s. 6d. a box advance for ordinary coke plate has 
been obtained. The price is, however, still too low; coke tin 
must touch 18s. per box to pay anything, and coke bar £5 5s., or 
makers will not do much : 

In iron and steel there is a good deal being done, and a fair 
share of business appears to be enjoyed from Blaenavon, where a 
fourth furnace was started lately, to Cyfarthfa. One of the 
busiest works I have seen of late is Rhymney, where good orders 
are still held for Italian, American, and Indian rails. Judging 
from the elaborate punching in the Calcutta rails, one wouk 
imagine that insecurity of basis is one of the dangers the engi- 
neer has to fight against. I was much struck at these works with 
the new reversible engine at the rolls. This is by Cockerill, and 
is one of the best Belgian inventions and makes I have seen. It 
works with astonishing power as many as 80 strokes in a minute, 
yet in a second is brought to a dead stand. By this engine the 
make of rails will be considerably expedited and labour saved, 60ft. 
of rail being sent down to the cropping point with great speed, and 
without the aid of man or boy. During last week there were 
1354 tons of iron rails worked off and 919 tons of steel rails, and 
I found upon investigation that for some time past the make has 
been progressive ; that in six weeks the total make has been close 
upon 11,000 tons. Rhymney is certainly in excellent condition 
at present, and has sufficient power to turn out 1250 tons of 
puddled bar, 1300 tons of iron, and 1500 tons of steel rails 
weekly. 

During last week Rhymney sent 1884 tons rails to New Orleans, 
and 1460 tons to Portland. Dowlais also forwarded 1300 tons 
rails to St. John’s, 350 tons to New York, 670 tons to Kurrachee, 
and 90 tons fish-plates. Northern pig is still in favour, and over 
600 tons came to hand in Cardiff last week. From Newport the 
total iron and steel cleared was 2611 tons. As regards quantity 
there is little yet to complain about, only prices are ruinously 
low, and even extend tospiegel, for which there is a fair demand 
from the States. : 

Cyfarthfa continues tolerably active and does a large coal busi- 
ness; one consignment from there last week was of 244 tons rails for 
Palermo. The College works since the re-start have been work- 
ing regularly, but more for stock than orders. ‘ 
“ithe coal trade continues in a most active state, but without 
any advance in price. For best samples prices are firm, and this 
is all that can be said. Prices this week were as follows at 
Cardiff port:—Best steam double screened, 10s. to 10s. 6d.; 
colliery screened, 93. 6d. to 9s. 9d.; No. 3 Rhondda, 8s. 9d.; 
small, 8s. The total coal sent from all Wales last week, forei n, 
was slightly in excess of 160,000 ~ including the Cardiff 
coastwise cargoes. The large t of busi carried on at 
Cardiff gives particular animation to the port at present, but 
complaints are rife in respect of the total impossibility to lift 
prices. I shall fully expect that the Great Western Railway 
will be able to get contracts at the same low rate as before, some- 
thing a trifle over 5s. a ton for large coal at pit. Coke and pig iron 
are being despatched freely to Palma. Coke rules low, quotations 
ranging con 103. to 10s. 6d. Coedcae, Dinas Main, and Llwynypia 
brands are in request. Some ironmasters, in their anxiety to do a 
friendly turn to various cokemakers, mixed their coke freely at 
the last start, but experience has shown that uniform charges of 
materials are essential for the getting of uniform results. Good 
cokes are consequently in demand. here is not much improve- 
ment in patent fuel shipments at Swansea, but the Cardiff trade 
is good, tons more last week in exports than the previous 
week being reported. 

There is not much change in the condition of things at Swansea, 
but it is considered that the tin-plate works in the neighbour- 
hood are beginning to improve, and that other industries will 
follow. 


PRICES CURRENT. 


Tue following prices are corrected up to last night, but it should be 
borne in mind Ay in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS, 


£8. d. £ 8. d. 
G.m.b.—No. 1.. .. .. 2 9 6! Glengarnock—No.1 .. 223 6 
No.3 .. 210 0 
Gartsherrie No.1’ 214 0| Dalmellington—No.1.. 211 0 
No. 3 No.8... 2 8 0 
Coltness—No.1 .. .. 216 0) At Ardrossan. 
No.2 218 0; 
Summerlee—No.1 .. 213 0  Shotts—No.1l.. .. .. 216 0 
No. 3 42:41 ne vo EC 
Monkland—No.1.. .. 2 9 6. At Leith. 
Clyde—No.1.. .. .. 210 0 CLEVELAND— 
Govan—No.1.. 2 9 6; NO. Bee oo of o 118 0 
At Broomielaw. | No. 4, foundry .. . 116 0 
Calder—No.1.. . .. 218 No. 4, forge .. .. .. 116 0 
No.3.. .. .. 2 9 0 Mottled or white .. 115 6 
At Port Dundas. Thornaby hematite .. 4 0 0 
TREDEGAR T No. 3 tin-plate pig iron, 13us. at works. 


No. 3 foundry pig iron, 85s. 0d. do. 
£8. 


dad. £38. 4. 
Waxes—lIron rails, f.o.b. os 70 0t0000 
Iron bars, f.o.b. oe 70 0t0 000 
forge, at Sheffield 27 6t0 000 
No. 3 os oe ee - 210 0t0. 000 
LancasHirE, in Manchester—No.3& No.4 2 7 6to 0 0 0 
Hematite, at works, Millom ‘ Bessemer ”— 
No. 1 to No. 3 oe ee ee . - 8 0 Oto 310 0 
Forge, mottled and white .. oe oe e -- 310 0 
M wt Hematite—No. 1 to No. 3 ~- 3 0 Oto 310 0 
Puddlea Bar— 
Wa.es—Rail quality, at works oe 40 0t0 000 
CLEVELAND, delivered on trucks oe «- 40 Oto 315 0 
MIDDLESBROUGH l6in., plate quality, perton 4 2 6to 0 0 0 
LancasuHiRE, delivered at Manchester ~ 40 0to 410 0 
P MANUFACTURED IRON. 
Ship Plates— 
orton os és 710 0to 8 0 0 
Wa.es—At works, net .. os 710 Oto 0 
Mipp.essroves, in trucks,at works .. 6 5 Oto 610 0 
oe oo ee - 10 0 0 to 4 4 
CASHIRE, to 5 cwt. each plate .. -- 8 2 6to 
oe -- 1010 Otollld 0 
Bow ine and Low Moor— 
Under 24 cwt. each, upto4cwt. percwt. 1 2 Oto 17 0 
4 cwt. up to7 cwt. and upwards... 110 Oto 119 0 
STAFFORDSHIRE, per ton ee -- 10 0 Oto13 0 0 
free on trucks és 750t0 800 
Gtascow, f.0.b., per ton os - 80 0t0o 9 00 
le Iron— 
Low Moor, per cwt. .. oe oe 130 
STAFFORDSHIRE, per ton os 0 Oto v9 0 0 
LaNCaSHIRE ee - 6 0 626 


SrockTon .. ee ee oe 60 0t0 006 
Rounp Oak es ee 8 2 6to12 0 0 
CLEVELAND ee oe ee eo 510 Oto 6 5 0 
Guasoow, f.0.b., per ton eo 6 0 0to 615 0 
Bar Iron— 
Low Moor and Bow na, per cwt. .. « 019 Oto 140 
STAFFORDSHIRE, per ton ee ee + 710 0to 1010 0 
Rounp Oak ee 812 6t. 000 
Merchant Bars— 
STOCKTON .. 6 7 6to 612 6 
WELSH ee 6 5 Oto 610 0 
LANCASHIRE eo 6 0 Oto 6 26 
f.0.b. es ee 610 0t0 000 
‘Bars from warehouse .. «- 70 0to 800 
Hoops + 810 0t0. 000 
Sheets .. 9 0 0t0 000 
Nail Rods.—G.asoow, f.o.b., perton .. 610 Oto 7 0 0 
Rails—G.ascow, f.0.b., per ton 710 8 00 
CLEVELAND 5145 0to 0 0 0 
ALES ee ee ee 60 0t0 000 
Railway Chairs—G.ascow, f.o.b., per ton 410 0to 5 0 0 
Pipes—G.asoow, f.o.b., perton .. 5600n 600 
Sheets—Gascow (singles), per ton .. - 8 0 Oto 810 0 
Hoops—Mancuester .. win 70 0t0750 
STEEL. 
SHEFFIELD—At works— £24. 
steel ee ee 18 0 Oto21 0 0 
Ordinary cast rods oe 17 0 00 
Sheet, crucible .. 24 0 Oto 64 0 0 
Sheets, Bessemer es 160 0to22 0 0 
Second-class tool. . ee 82 0 Oto48 0 0 
Best special steels ° ee 530 0 OtoT6 0 O 
it tool ee 52 0 Oto 76 0 O 
8 tool .. oe 7 0 Otoll2 0 0 
Sheffield steel ship plates 13 0 
effield ee oe 4 
Sheffield steel boiler plates ee 14 0 Otol6 0 0 
Wates—Rails .. oe 710 0t0 800 
Bessemer pig iron .. oe + 400t0 400 
MISCELLANEOUS METALS. 
404 664 
bare perton 5910 0to 5915 0 
itish cake and ingots oe oo 63 0 0to 66 0 0 
sheets, oe 70 0to7l 0 0 
Tin—Straits es oe es oo - 84 0 0to 85 0 0 
British blocks, refined. . ee 8 0 0t0 90 0 0 
bars 88 0 Oto 89 0 0 
os 1910 0to20 0 0 
— ee 15 7 6tolb lo 0 
eet oe 16 0 O0to1610 0 
Spelter—Silesian oe 0to18 0 
es ee 0 0 0t000 0 0 
Zinc-English sheet .. 2210 0 to 2310 0 
Phosphor Bronze—per ton— 
metal XI os oe 00 0 Otell2 0 0 
alloys .. 1200 0 0t0135 0 0 
Nickel, per Ib., 2s. 6d. to 33. 
COAL, COKE, OIL, &c. 
Coke— £s8.d. £38. d. Smithy .. .. 0106-012 
Durham... 0100—0 120; South Durham... 0 6 6-013 
Derbyshire.. .. 0120-0130) Derbyshire— 
Sheffield, melting 0 17 0O—0 18 0 Best at pits 0 80-0110 
Tredegar .. 1 00-0 10 Converting .. 0 76-0 90 
Wales—Rhondda. 0 18 0—1 26 Slack .. 0 33-0 60 
best, per ton— Lancashire—Wigan pit prices— 
South Yorkshire—At the pits— Arle jin 0 76-0 80 
ch .. .. O11 2—01811 Pemberton 4ft. 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 Forgecoal .. 0 46-0 53 
Convert 0 76-0 90 Burgy oo O 390 43 
itcam *.. 0 63-0 70 Slac es 0 30-0 39 
lack 4. 0 40—0 5 6/ Oils, tun— £8.d. £8. d. 
Wales, through.. 0 8 6—0 89! Lard oil 39 0 0—39100 
Steam, less2}.. 0 83-0106] Linseed 26 7 6—26100 
House, at port 0 79-0 93] Rapeseed, brown 28 0 0—28 5 0 
Small steam 0 23—0 36 ». Engl. 30 00-3050 
Small house .. 0 83—0 89) Petroleum,refin’d 
Glasgow—Per ton, f.o.b.— 0 08-000 
Main.. .. .. 0 59-0 60/Tallow,cwt . 10-216 
Splint .. 0 60-0 63 
* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 
£8. £8. £8. £5. 
Teak, load .. -14 0 16 0 Quebec pine, 2nd.. 10 0 16 10 
Quebec pine, red 30 465) 8rd... 8 0 1010 
yellow.. 3 5 5 0 | Canada, spruce Ist. 910 1010 
pitch .. 3 5 410 Srdand2nd 7 0 8 § 
New Brunswick .. 610 8 0 
Birch - $10 415) A OO 
Elm - 46 6 @ St. Petersburg ..13 6 16 0 
Ash 85 410 1010 1110 
Dantsic & Meml.oak 310 5 0 Wybu ° 810 11 0 
«+ « 2 5 410  Battens,allsorts .. 6 @ 810 
» undersized .. 110 2 0 FLOORINGBDS.sq.oflin. s, d. 8. d, 
» Riga .. .. .. 810 4 65) Firstyellow .. .. 010 
Wainscot, Riga, 1 8 0 610 Second quality .. 7 6 ll 0 
Lath, Dantsic,fathom 6 0 7 0 y, Cuba, s.d. 6. d. 
St. Petersburg. 810 9 0 superficial foot. 0 5 0 8 
Deas, per C, 12ft. by ex: .. 0 43 0 
Honduras, do. .. 0 43 0 
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THE APPLICATION OF STEEL TO THE CON- 
STRUCTION OF ORDNANCE. 
No, II. 
Passing from compound guns to steel ordnance proper, 
we come to Whitworth, Krupp, and Vavasseur. The two 


THE ENGINEER. 21 
crucible steel, is undoubtedly of high quality. The | either be likely to have too small a range of extension 
castings are, however, very to be as safe as we should wish, or it would be a question 


; large, and it is most likely 
that the quality of the steel would be harder than would 


be thought right in this country. We think so, because 
of the behaviour of the Krupp guns when they burst. In | 
the gun whose fragments we give herewith, for example, 
the metal where it yielded cannot have been much less 


former are extremely careful not to discuss manufacturing 
details. Sir Joseph Whitworth exhibits a 
section of a heavy gun in his very interest- 
ing collection in Great George-street, but 
as far as we know nape ae not done any- 
thing of this kind. e information, for 
which we are indebted to Essen, on our 
present subject, is limited; but at all 
events we will not withhold it. On a 
question raised with regard to the amount 
of support afforded by wrought iron to 
steel we learn from Essen the opinion that 
Krupp’s inner which are 
by steel, do not fail, but, that doubtless, 
compound guns will always do so, particu- 
larly in firing heavy oe, because the 
elastic limits being so different the steel 
tube will lose the support of the iron 
casing, and will natu burst. Wool- 
wich guns may also experience the failure 
of steel tubes from flaws, but this is not 
the case in Krupp’s guns. In these pieces 
crucible steel only is used. So far we 

ress the opinion held at Essen, but no 
information can be given from thence on 
the subject of building up guns; we are, 
therefore, driven to our own resources, first 


than 7in. thick. 


he casting must have been a heavy 


CARRIACE 


if it would be sound throughout. Krupp’s experience 
in steel making is enormous, and we speek of his guns 
with some diffidence, but at all events this is the best 
opinion we can form. Krupp’s later | me believ 
approximate more nearly to those of Whitworth an 
Vance, but the main casting of most of his guns, 
which is made from a solid ingot, we be- 
lieve is too thick and heavy, and cannot 
the properties of a hollow ring 
irewn out and worked like those of Whit- 
worth. It was the opinion in Russia that 
an 1lin. gun of Krepyie, of which the chase 
blew into pieces at Cronstadt, owed its 
destruction to a flaw near the centre of 
the original solid ingot. The reason ap- 
pears to be that there was no sign of 
wedging, nor of excessive violence on the 
fragments, and yet the gun parted at a 
lace where the pressure ought not to have 
een subject to unexpected variation. 
Flaws near the centre of an ingot have 
been thought to have been bored out, when 
careful examination revealed that radia- 
ting hair-cracks still remained, and under 
special proof tests the gun eventually 
burst along the lines of these cracks. The 
great safeguard, in Russian opinion, against 


warning our readers that our information 
_is set down at Essen as “ based very much 
on imagination.” . . . We give here- 
with in Fig. 3, then, what we “imagine” 
tw be a section of a Krupp ie of 144 tons 
weight, taken in 1872, which we take from 
an American Government report of 1872. 


BREECH PORTION 


This ~ compared with a tracing of a 
sketch kindly lent us by Messrs. Krupp, 
at Meppen last year—Fig. 4—which draw- 
ing was made of the ents of the 
Krupp gun of similar calibre, burst on 
board the old Renown in 
the Baltic last summer. It 
will be seen that this agrees 
in all essential features with 
the drawing in Fig. 3. That 
is to say, we have the inner 
tube and breech piece in 
one ; over this we have two 
layers of short steel hoops 
shrunk. The thickness of 
the inner tube is very con- 
siderable, and must supply 
the longitudinal strength, 
the outer hoops 


it against tangential strain. 
This it will be seen is by no 
means a new pattern. It is, 
however, a t advance on 
his original guns, which 
were cast ingots of steel as 
lately as 1862. Subsequently 
we believe that a consider- 
able further modification 
has taken place—the breech- 
closing arrangement being 
now not supported by the 
thin inner 
steel tube now adopted, 
but by a steel jacket, which 
over it, so that the 
acket now takes the chief 
ongitudinal strain. The 
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180' TOTAL LENGTH 


END VIEW OF 
BROKEN INNER TUBE 


possible failure in a steel gun consists in 
the hoops which are shrunk on to the ex- 
terior. Doubtless Krupp’s guns have 
latterly approached more and more nearly 
the built-up guns of our own country. In 
one matter where steel is concerned, which 
may appear sm ie is essentially 
sound, and it is of all others the matter 
in which we might expect to learn most 
from him, because it is connected with 
breech-loading. For be it remembered 
while we have all been gaining experience 
in the conditions common to guns, 
Krupp’s experience in breech-loaders is 
unique. We refer to the method of clos- 
ing the joint at the breech. So much 
trouble is liable to arise in connection 
with this joint on service, 
that it appears essential that 
both the gas check and but- 
ting plate should admit of 
ready removal. This will 
be found to be the case with 
the Krupp guns. Sooner or 
later we believe it will be 
so with all breech-loading 
ordnance, but the sooner the 
better. 

We will next pass on to 
the guns constructed by G. 


Fie. 3.—KRUPP'S 14°5-TONS BREECH-LOADING GUN. 
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Vavasseur and Co., at the 
London Ordnance Factory, 
formerly established by 
Blakeley. The principles on 
which steel guns have been 
built up by this firm are 
clearly stated by Vavasseur, 
and appear to have been 
consistently embodied in the 
guns from a very early date. 
They may be said to be as 
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follows: The steel employed 
must have a high factor of 
elongation so as to possess 
the special qualifications of 
wrought iron in addition to 
a much higher tenacity. 

The steel tubes should be 


| 

el 


performance at Meppen last 
year showed the 
to be of excellent quality. 
of the breeches stood admirably, no sensible incon- 
venience being apparently suffered from the erosion of 


BLAKELEY’S GUN. 


make it of the soft quality of steel now employed, which 
would require a very high temperature, and would be 


of nearly the same diameter 
from end to end, otherwise 
molecular disturbance is 


The steel closing parts | one for that time. It would be extremely difficult to | liable to be caused in cooling. In addition to which 


this form is better for production and working. 
The steel tube should be re by a long steel 
ders behind the end of 


It is urged with some force by Reais gun manufac- | cast in such a mass with great difficulty. In fact, we | jacket, holding by means of shou 
turers, that German steel guns have had advantage | have no doubt that this steel was harder than what is | the inner tube and on the front part of the trunnion ring, 


——— 


or 


of being developed under the action of slow-burning 
powder, which tested it much less severely than our own 
made at Waltham Abbey. This, no doubt, favoured the 
development of foreign steel ordnance, but it does not 
affectthe question now, because slower powder resemblin 
the prismatic German powder more or less closely will 
be employed in our own guns. It is to the credit of the 
German authocities that in this matter, like some othe 
they tenaciously held to their own judgment in spite 
the advantages offered by quick-burning powder in the 


of guns, al 
_ In England the following opinions would be probab 
given on the Krupp guns. stool being ell 


TOTAL 


VAVASSEUR’S 13°5-TONS GUN, 


now employed by our best makers for guns. This would 
mean that it had a smaller range of extension, and would 
fly more when it gave way. This we think the inner 
tube did. The outer hoops have yielded more in the 
manner of softer steel. The metal in the above gun is 
most likely very good. It has obviously had an enor- 
mous strain on it, and the only fault we should find 
with it is one probably inherent in the system, and 
belonging to it in a less degree to this day, we 
believe, namely, that the centre casting is too massive. 
To be sound and manageable it must be of harder metal 
and possess less elastic extension than we should 
recommend. In fact, in our opinion such a mass would 
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so as to make it impossible to separate the breech from 
the trunnions, except by tearing through the entire jacket 
as well as the inner tube. To this end it is necessary to 
pass the jacket over the breech of the inner tube, and the 
tiunnion ring over the breech of the jacket. e hoops 
over these only supply tangential strength. 

In breech-loading guns the breech arrangement is fixed 


to the jacket, not to the inner tube, it being considered 
that the latter should be saved from longitudinal strain 
in order to have its full strength to resist that in the 
built-up exhibited by this fi 

: t-up guns were exhibi y this firm along- 
side Krupp’s guns, the latter being cast in phen tony 2 
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the Exhibition of 1862, Fig. 5 exhibits the earliest drawing 
of a steel built-up gun which we have. It is that of a 
Blakeley built-up gun of 1863-4, At this date it will be 
seen that the points we notice above are kept in view. The 
steel inner tube is cylindrical, and the jacket holds by 
shoulders to the rear edge of the inner tube and the front 
edge of the trunnion hoop. Fig. 6 shows a 9in. Vavasseur 
B.L. gun, weighing 13 tons, which may be compared with 
the Gun Factory 9in. gun, Fig. 3, THE ENGINEER, June 25th. 
The former is considerably the lighter iece, and throws a 
lighter projectile with a less charge. Here will be seen 
again the features in the Blakeley gun. The steel inner 
tube, it will be seen, varies little in diameter, the 
minimum being l4in. and the maximum 16‘5in. In 
the Gun Factory the minimum and maximum dia- 
meters are 12in. and 18'6in. In the Elswick Sin. 
gun the maximum and minimum diameters are re- 
pectively 13in. and 17‘5in., having a variation about 
midway between that in the Gun Factory and 
Vavasseur guns. Vavasseur’s method of holding the 
trunnion a to the breech is peculiar to his gun, as is 
the hold of the breech-closing gear to the steel jacket. 
As we understand Vavasseur, then, he would object: to 
the treatment of the steel in the Gun Factory gun, and 
still more in Krupp’s gun as likely to injure the properties 
which depend on the homogeneity of each tube. We 
should be inclined to prefer his practice, other things 
being equal, because even in the softest steel startling 
results are sometimes produced by comparatively insig- 
nificant causes. We were recently informed of two such 
cases by an engineer of high-standing and experience. 
Some steel boiler-plates had been flanged contrary to 
orders without being subsequently annealed, and the 
neglect was made apparent by the steel snapping short 
when the punch was applied. On the other ae | some 
steel plates had been supplied for bending under rolls 
with directions that they were not to be heated. After 
rolling the plates were found cracked, when it transpired 
that the foreman, acting on his own judgment, had heated 
them slightly, and in passing through the rolls accidental 
pauses in the movement had caused the metal to be chilled, 
and cracked in consequence. At the same time we think 
this point of Vavasseur’s may go further than he may 
wish, first, in producing a dread of steel as a difficult 
metal to deal with; and secondly, because Sir Joseph 
Whitworth goes still further in the same direction, and 
altogether objects to a steel tube having a solid end to 
it, maintaining that it interferes radically with the con- 
ditions to be observed in making an efficient steel barrel. 
This objection would not of course apply to Vavasseur’s 
breech-loading gun, but to the muzzle- oading section in 
Fig. 5, and as far as we ‘know to subsequent ones. Sir 
Joseph, in fact, objects to the solid ingot as inferior to a 
hollow cylinder drawn out and worked on his system. 
Vavasseur agrees with him in principle, but prefers a 
solid end to a screw in a muzzle-loader, as the less of two 
evils. Vavasseur makes another strong objection to steel 
tubes supported by iron coils. He considers that the iron, 
already under high tension, may in firing be strained be- 
yond its elastic limit, and so fail-to afford the necessary 
support to the steel. To this he attributes the failures 
which have occurred in the inner tubes of compound guns, 
which have in many cases been set down to flaws in the 
steel, but which he considers arose from local failure of 
support. As we have seen, Krupp in general terms 
agrees with him, and both state that this class of fault is 
not to be met with in built-up steel guns. 


EAMES’ DUPLEX AUTOMATIC VACUUM 
BRAKE. 


We have at different times illustrated and described all 
the continuous brakes that have any claim to efficiency or 
practical value. We now add to their number by describing 
the continuous brake of Mr. F. W. Eames. As the name 
indicates, this is a vacuum brake, and it is duplex in the sense 
that it is both plain and automatic. An ejector with a large— 
1}in.—and a small—}in.—air nozzle, is placed upon the engine; 
from this are led two pipes throughout the train, one called 
the *‘plain” pipe, the other the automatic” pipe. The con- 
nections between the carriages are made with simple couplings 
that may be forcibly parted without-injury. Upon each car- 
riage is placed a reservoir, a duplex valve, and a a 
connected to the pipes, as shown in our illustrations. The 
diaphragm is an iron shell, to the edge of which is bolted a 
flexible rubber sack which carries two cast iron plates held to- 

ether by an eyebolt, to which the brake levers are attached. 
We are informed that upon the Manhattan elevated 
railway of New York City, which is fitted with the 
Eames’ brake, these flexible rubber diaphragms or sacks aver- 
age 200,000 steps before requiring to be replaced. The 
duplex valve is connected to the reservoir automatic Pipe and 
diaphragm as shown in Figs. 1] and2. In this valve isa flexible 
dise A, attached at its periphery to the shell, and at its centre 
to the stem B, by means of the plates C and C1. At the 
bottom ef stem B is attached a valve P, having its seat on 
its upward face and limiting the upward movement of the 
stem. The plate C limits the downward movement of the stem. 
The upper end of the stem B is hollow and carries a poppet 
valve E seating downward. In this hollow stem are openin 
to bring it in communication with the reservoir, as shown in 
Fig. 1. The valve F seats downward and acts as a check 
valve, when the brake is applied as a plain vacuum brake. 

Before starting, the driver exhausts the reservoirs, duplex 
valves and automatic pipes by means of the large ejector. 
This is then closed, and the small one comes into operation, to 
maintain the vacuum acquired. Fig. 1 shows the position of 
the valves, E, D, and F, during exhaustion from the automatic 
pipe. In making a station stop, the driver may do so by 
means of either the automatic or the plain action of the brake. 
To operate it as a plain or simple brake, the driver opens the 
large ejector in communication with the plain pipe, exhausting 
the diaphragms, and thereby applying the brake blocks; the 
driver admits air into the plain pipe and the blocks fall off. 
While running the large ejector may if necessary be used to 
draw against any leaks too large for the capacity of the small 
one. 

To apply the automatic brake the driver admits air into the 
automatic pipe, the valve E falls to its seat (Fig. 2). The pres- 
sure is then unequal upon the opposite sides of the disc A. The 
vacuum is thus reduced in the automatic from eighteen 


automatic pipe 
to twenty per cent., and the disc A is forced down, carrying 


blocks fall 
valves E D 
and they 
begins in t 


reach of the guard so he 


with it the stem B. This carries the valve D off its seat, and 
the valve F is forced up. 
between the reservoir and the diaphragm, the air rushes into 
the reservoir, and the brakes are 
the vacuum in the automatic pipe 
valve to apply the brake, but automati 
ejector in operation, exhausting from the pi 

thereby reinforcing the action of the reservoir power. Atter the 
stop has been made, thedriveradmits airtothe 


Communication being thus opened 


not only operates the duplex 
puts the large 

plain and 
ee pipe and the 

off. Fig. 2 shows the position of the disc A, and 
F, when the automatic actionof the brakeis applied, 


resume the positions in Fig. 1 as soon as exhaustion 


pipe. A valve is placed within easy 
may admit air to the automatic pipe | 


he automatic 


applied. The reduction of | 


Fig. 7 shows the method of attachment to the carriage 
frame. A, is the diaphragm ; B, duplex valve; C, reser- 
voir, The difference between the automatic and the plain 
couplings is the addition of the hooks to the plain to make 


them automatic. 

In case a train breaks apart the brake is instantly applied 
to all parts of the train, and remains on until one of the valves 
of the plain couplings are lifted, when the air flows into the 


diaphragms and the blocks fall off. The inventor claims as 


| some of the advantages of this brake that it is the quickest of 


known brakes in its automatic action, and will, therefore, stop 
a train in a correspondingly shorter distance. It can be 
operated as a plain brake for ordinary stops and going down 
long gradients. It can be released y the driver if from any 
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EXPERIMENTS MADE ON THE 4TH, 5TH, AND 6TH Marcu, 1880, on 
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In our 


elevation 


nected, 


lan 
hold the 


'y close themselves when pa: 
couplings of the automatic 
ed apart, are closed at uncou 
again recoupled without automatical 
and so must remain open if the couplings are 


from any cause. The 
ipe remain open when forcibly 


the valves, 
ed apart. 

ig. 3 is an 
one above the other 
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illustrations of these couplings, 
of a pair as they hang 


between the carriages, Fig. 4 shows the position of the 
flap valves of the automatic couplings when forcibly discon- 
Fig. 5 shows the position of the flap valves of the 
plain couplings when forcibly disconn 
view of the automatic cou 


. Fig. 6 isa 
lings hooks that 


valve open when they are, forci ly disengaged, 


led by hand, cannot | 


TABLE No, I.--Showing the Results of Experiments on the Use of the Brake for making stops as quickly as possible. The Brake being 
applied by the Driver. 
miles, yards. | seconds, miles, yards. seconds. 
48} 1643 134 Horizontal. 3°59 175 13°9 Engine and ten carriages, including the van. 
30 187 | 143 345 187 145 
______ Results of Experiments in making stops as quickly as possible, steam off. The Brake being applied from the Van. 
52 1934 144 | Horizontal. 3°65 177 137 Engine and ten carriages, including the van. 
304 | 378 143 13°2 is 
52 19% 14 | 371 181 13°4 
Results of Experiments in making stops as quickly as ne ag on, Engine working at full power. Brake being applied 
52 177 14 Horizontal. 3°72 163 13°4 Engine and ten carriages, including the van. 
455 127 11} 404 153 
514 247 18 2°86 233 | 174 
7h 818 223 2°51 | 
51 230 164 \ Down 3°76 | 149 13°3 
62 400 234 | 263 | 168 152 ” 
Averages | 187 (154 
| | 
be 
miles. yards. | seconds, | miles. yards, seconds. 
51 106 11 Horizontal. 464 | 102 10°8 Engine slipped, also the last five carriages (rear 
163 (13g 3-70 | 157 13-4 Bagine also the last five carriages (front 
594 187 165 360 | 132 13°9 Engin of four carriages 
| 1 490 | 199 | 102 | agine slipped, train consisting of four carriages 
69 8} | | | Engine slipped, also the last five carriages (rear 
five carriages) 
50 1044 | 19 - 263 | 104 19°0 Engine slipped (front four carriages and van) 
514 96 | 10 . 5°15 90 97 Engine slipped from complete train. 
{ 51 bs) 84 a 6°20 51 83 Engine slipped, also the last four carriages (rear 
four carriages 
51 17 | 12 “ 42 | 192 117 | Engine slipped inves five carriages and van) 
55 143 ll 500 | 113 100 Engine slipped from complete train. 
58? 174 13} be 4°27 | 126 117 Engine slipped from petite train. 
| f 
45 143 114 me 3°91 176 128 Engine slipped from complete train. 
Averages 4°55 120 | 11.5 
No. III.—Results of Experiments when the plain acted singly, the automatic portion 
miles yards. | seconds, miles. yards. seconds, 
57 244 214 | Herizontal. 2°68 188 18°6 Engine and ten carriages, including van. 
145 18 2°93 130 170 | ” 
and apply the brake. The couplings of the plain pipe auto- failure of any of its parts u the engine it applies itself, 


without the necessity 
each individual and letting it off. 

The ejector upon the engine is very simple, all its fune- 
tions being performed by the use of one handle. The brake 
has been some time on trial in this country, and may be 
| Seen in operation upon the Lancashire and Yorkshire Railway 

on trains running from out of Manchester, A trial of the 
brake took place in March, attended by Major-General 

Hutchinson for the Board of Trade, Mr. E. A. Cowper, 

M.I.C.E., and the directors and officers of the Lancashire an 

Yorkshire, and officers of other lines, particulars of which 
| have been furnished to us by Mr, Eames, and are set forth 
| in the above table, -- 


of waiting for it to leak off or going to 


22 
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RAILWAY MATTERS. 

Tur Great Eastern Railway Company have just determined to 
light 157 more carriages by gas on Pintsch’s system. 

‘Accorpine to the Cologne Gazette, a railway on the rack and 

inion system, similar to the Righi Railway, is to be constructed 
Kr the ascent from Schmiedeberg of the Schneekoppe in Silesia. 

Tue North-Eastern Railway traffic returns again show a large 
increase, the total this week being £11,821. re than half— 
namely £6245—accrues in the Mineral Department, 

Wacon building, says a Yorkshire correspondent, an important 
branch of local toletey, has considerably fallen oF during recent 
months, Railway companies now so generally making their own 
wagons. 

Tue percentage of passengers killed, compared with the pas- 
senger Carnaye made, has been given as, Russia, 1 to 446,000 ; 
Prussia, 1 to 1,367,000; Italy, 1 to 539,000; France, 1 to 
2,490,000 ; Belgium, 1 in 933,000. 

Work has been commenced by the Mexican Central Railroad 
Company on a railway from the Mexican capital to the American 
footer. It is intended to build the first section—from Mexico 
to Leon—in 18 months, a length of 252 miles, 

A ist of the railroad lines either directly or indirectly under 
the control of Mr. Jay Gould, has been published, by which it 
appears that he now controls, under the Wabash Consolidation, 
about 8168 miles, or nearly one-tenth of the entire mileage of the 
United States. 

WaitinG of railway matters, our Manchester correspondent 
says: ‘* There are some fair railway inquiries ; the Lancashire and 
Yorkshire Railway Company are about to construct a new goods 
station in Manchester for which a considerable quantity of 
finished iron will be required, and a fair quantity of railway 
bridge work is also in the market.” 

Norrn and South Sardinia are now united by the completion 
of that part of the railway network called the lines of the nd 
Period, extending over the Macomer range of mountains, and 
leaving only thirty miles of railway, to include Terranova. In 
consideration of the success with which Mr, Piercy has completed 
the Sardinian network of railways, the King has decorated him 
with the Order of the Crown of Italy. 

Tue project for building an underground railroad in New 
York, connecting the lower and y= parts of the city, has been 
revived. It is said to have been delayed by some technical objec- 
tions, which have now been removed by a Bill passed by the 
Legislature, on the part of French capitalists interested in the 

roject, to the foreclosure proceedings, by which Colonel Origen 
Vandenburgh gained possession of the powers granted to the old 
company. 

Tue Midland express from Manchester at 4.50 ‘. on Saturday 
met with an accident near Market Harborough. The train, a 
heavy one with two engines, struck a bullock which is supposed 
to have cleared the railway fence, and the engines with three 

iages passed over the carcase, but the Pullman car, in which 
were several hester p gers, was thrown off the rails 
and travelled over the sleepers some hundred yards. The train 
was fitted with the “‘ Westinghouse brake,” the application of which 
brought it to a stand just in time to prevent the overturning of 
the Pullman car. 

THE Moniteur Industrielle gives the following list of deaths and 
injuries of ngers on the Russian railways during the years 
1867-78 :—The total is 1007. From 1870 to 1880 there were 183 
cases of death and 158 serious injuries, In 1870 there were 4 killed, 
29 injured ; in 1871, 4 killed and 92 injured ; in 1872, 4 killed an 
23 injured ; in 1873, 8 killed, 49 wounded ; in 1874, 5 killed and 
20 injured ; in 1875, 76 killed and 97 injured ; in 1876, 18 killed 
and 61 injured; in 1877, 24 killed and 158 inj ; and in 
1878, 40 killed and 229 injured. These figures suggest inferior 
records in the earlier years. 

A New station indicator for railroad cars has been described by 
an American. The face of this indicator is about a foot sq 
and presents a level surface. Its upper half is stationary, an 
has in large letter “‘ The Next Station the lower half on which 
the stations are shown being movable. The ies is intended 
to be placed in the car, on the right-hand side of the door facing 
the passengers ; and when the train leaves a station the conductor 
or brakeman touches a button. This causes a bell to ring imme- 
diately, attracting attention to the indicator. In Germany the 
station name boards are placed re to the platform, and 
thus passengers can see them plainly before and after passing 
them, and no station indicator is wanted. 

THE new Central Station, Manchester, of which a description 
was recently given in our pages, was opened for traffic on 
Thursday, all the trains on the Cheshire lines system to Liver- 
pool and Chester being despatched from it. It need only be 
added to what has already been stated with rd to the new 
station, that the single-span iron and glass roof presents a very 
light and elegant appearance, and the covered space is divided 
into three bays, separated from each other by platforms, and 
each furnished with three sets of rails, one of the bays being 
further divided from the rest by a cab-drive extending nearly the 
full ly oy of the station, whilst beyond the eastern wall of the 
station is a subsidiary platform which will afford facility in the 
times of pressure for the despatch of excursion traffic. 

Dr. Francisco Pererra Passos, director of the Brazilian State 
Railways, has, says Nature, recently caused to be prepared and pub- 
lished a map showing the existing and projected gE in the pro- 
vinces of Rio de Janeiro, Minas, and San Paulo. This map is 
apparently executed with much care, and is stated to be the most 
accurate of its kind yet produced in Brazil. He has also published 
the first part of a work on railways of Brazil in 1879, descriptive 
of the lines shown on the above-mentioned map, and he has added 
a skeleton map showing the railways only. Dr. Passos has, 
we believe, been indu to issue these publications in order 
to make more widely known in England the progress in railway 
communication now going on in Brazil, a subject of consider- 
able interest from an economical and geographical point of view. 

A FACT, says our Sheffield correspondent, stated at one of the 
meetings of the Yorkshire Engine Company, to the financial affairs 
of which he refers, is worth recalling. At one time the company 
did an important business in locomotives; of late years this trade 
has greatly fallen away. The directors, he is told, infurmed the 
shareholders that contracts were accepted at Glasgow at prices with 
which they could not compete—prices which, with the present 
rate of wages and conditions of labour, would leave them no profit 
It is certainly me og as it is true, that the _ of the engine 
are mainly made in Sheffield, go to Glasgow to be put 
together, and come back—even to that district—the finished 
locomotive ; and the Glasgow firms can afford to buy the = 
here, and send the locomotive back at a lower figure than local 
firms can do, though they have no carriage tu pay. 

Dorine the month of May there were on American railways 
46 accidents, whereby 30 persons were killed and 107 injured. 
Eight accidents caused the death of one or more persons; 11 
caused injury but not death, leaving 27, or 58°7 per cent. of the 
whole number in which there was no injury serious enough for 
record. A general classification given by the Railroad Gazette shows 
18 accidents traced directly to defect or failure of road or equip- 
ment; 4 caused by the elements or the weather ; 1 by unforeseen 
and accidental obstructions; 16 by carelessness or defects in 
management ; 3 were maliciously caused, and 9 are unexplained. 
There were 27 accidents in daylight, and 14 in darkness. e 
averages per day for the month were 1°48 accidents, 0°97 killed, 
and 3°45 injured ; for the year ending May they were 2°87 acci- 
dents, 0°56 killed, and 2°00 injured, he average casualties per 
accident were, for the month, 0°652 killed and 2°326 wounded ; 
for the year, 0°236 killed and 0°841 injured. The casualties for 


the month are very much above the yearly average, 
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NOTES AND MEMORANDA. 


THERE are now 720} miles of water mains in the streets of Lon- 
don under constant supply, 202 miles belonging to the New River 
Company. 

Mount Vesuvius has been lit up by the electric light, three 
lamps being placed at the tramway station—nine along the tram- 
way, and three on the cone. 


A RECENT survey has shown that the area of New Guinea is 
785,362 square kilometres in extent, and Borneo, which hitherto 
has been looked upon as the larger island, 733,900. 


M. Fay has lately published in the Comptes Rendus a remark- 
able paper on the physical forces which have produced the present 
figure of the earth. After remarking on the use of the pendulum 
in determining the fi of the earth from series of measurements 
of the intensity and direction of the gravitation force at different 

arts of the earth’s surface, he draws attention to the curious 
fact that while the direction and intensity of gravity are affected 
perceptibly by the presence of hills such as Schiehallion and 
Arthur’s t, or even by masses as small as the Great Pyramid of 
Gizsh, gigantic mountains such as the Himalayas, and great 
eleva plateaux and table-lands do not affect the pendulum- 
indications in any sensible manner, except in certain cases where 
upon elevated continents te pry says Nature, to be a veri- 
table defect of attraction ins' of the excess which might be 
expected. 

At a recent meeting of the Dulwich Coll Geological Club, 
Mr. B. G. Jenkins, ¥'.R.A.S., read a paper “‘On the Origin of 
Waves of Cold.” ‘The object of the paper was to show the very 
remarkable effect of the planet Venus upon the earth. Many 
years ago the present Astronomer Royal proved that the dis- 
turbing effect of this planet was so great that the earth was 
materially pulled out P its orbit. Mr. Jenkins seeks to show 
that it is to this disturbing action we must look for an explana- 
tion of the cold waves which roll through the atmosphere on an 
average every eight years—as in 1829, 1837, 1845, 1855, 1860, 
1871, 1879—and that for the next forty years the temperature 
will be below the average, as it has during the past forty years 
been above the average. In regard to high temperatures, he 
stated that for the last fifty years a heat-wave has been observed 
to pass over the earthevery twelve years, nearly and contemporary 
with the arrival of the planet Jupiter about perihelicn, and that 
we are on the eve of the next heat-wave. 


Tue torsion of wires of steel, iron, and copper has been 
recently made a subject of a Herr Warburg. Among 
other results, the statically determined moments of torsion are 
found to be all smaller than those dynamically determined ; 
and the differences rise from 1 per 1000 for steel to 6 for iron an 
28 for copper. ‘The elastic pressures seem to increase somewhat 
more slowly than the deformations, the divergence being greater 
for copper than for iron, and for iron than for steel. o depen- 
dence of the coefficients of torsion on the tension was discoverable 
—within the limits of experiment. As to the properties of wires 
that have undergone permanent torsion, it appeared that it was 
only in the case of soft copper wires that, within wide limits of 
permanent torsion, these extend almost uniformly over the whole 
wire. Confining himself to copper wire, then, his experiments 
lead him to believe that by permanent torsion the wire becomes 
anisotropic, behaving, at any part, like a crystal of the rhombic 
system, whose axes have certain directions. 


Tue Health department of the German Empire has published 
a table showing the ‘‘ natural increase” during the year 1879 of 
the population in German towns having over 40,000 inhabitants. 
By the term “‘natural increase” is meant the excess of living 
births over deaths. The following is a summ of this 
information. The rate of increase per 1000 was :—In Dortmund, 
29; in Barmen, 22; Essen, 21; Diisseldorf, 19; Kiel, 19; 
Elberfeld, 18; Bremen, 16 ; Grefeld, Hanover, Mannheim, and 
Aix-la-Chapelle, 15; Berlin, Chemnitz, Erfurt, and Halle, 14; 
Altona, Duisburg, Lii and gegen. 13; Dresden, 
Frankfurt-on-Main, Cologne, Stettin, and Stuttgart, 12; 
Frankfurt-on-the-Oder, 11; Brunswick, Mayence, Niirnburg, 10 ; 
Breslau, Gérlitz, Kassel, Kénigs , Wiesbaben, 9; Dantsic, 
Karlsruhe, Posen, 8 ; Darmstadt, 7 ; Potsdam, and Strasburg, 6 ; 
Metz, Munich, Wiirzburg, 4; Au burg, 3. In all other German 
towns which have a population of over 15,000 inhabitants the 
number of children born alive in 1879 exceeded the number of 
deaths, with the single exception of Schweidnitz, where the 
population has decreased by 1°5 per thousand. 


Ina paper “*On the Increase of Population in England and 
Wales,” read at the last meeting of the Statistical Society, by Mr. 
R. Price Williams. C.E., the author said the total increase of the 
population of England and Wales, during the whole of the last 
century, was only 3,417,536, the average decennial rate of increase 
being nearly 5 per cent., whereas during the present century, up 
to 1871, there was an increase of nearly fourteen millions, the 
average decennial rate of increase being over 14 percent. The 
rate of increase in the decade 1811-21 was the maximum attained 


MISCELLANEA. 


Tue death is announced of Mr. Henry Dudley, of the firm of 
Dudley and Sons, Norbriggs, Staveley. 

Mr. Bernays, of 96, Newgate-street, has ceased to represent 
the Bristol Wagon Company, and has become instead sole 
London agent for the East Yorkshire Cart and Wagon Company, 
formerly Messrs. Sawney and Co., Beverley. 

A CORRESPONDENT writes to the Scientific American respecting 
the magnetic ore separator illustrated in our last impression, 
pointing out that an exactly similar device has been in use for 
the past ten or more years at the emery works at Chester, 
Hampden Co., Mass. 

THE Whitehaven Iron Com » Says a correspondent, whose 
works, the oldest in the Contniagl district, are situate at 
Cleator Moor, is being voluntarily wound up, and the old com- 
pany taken over by a new company, called the Whitehaven Iron 
and Steel Company, Limited. 

Durine the past four years the New York Department of 
Public Works has added to the Croton water service 70 miles of 
distributing pipes, making the present extent of pipes 480 miles. 
The Croton aqueduct supplies 95,000,000 gallons a day. The 
elevated railroads consume over half-a-million gallons daily. 

On Wednesday a meeting of the directors of the North British 
Railway Company was held in the office, No. 4, Prince’s-street, 
Edinburgh. ‘The official report of the court of inquiry in regard 
to the circumstances attending the fall of the Tay ridge was 
laid on the table. It is understood, notwithstanding statements 
that have been made to the contrary, that the directors intend to 
proceed with the Bill for the reconstruction of the Tay Bridge. 

Messr. TancyE Brotuers have just offered the Birmingham 
Town Council the sum of £5000 for the purchase of art 
objects, as soon as the work of building a permanent art gallery 
in the town is commenced, and a further suin of £5000 if the first 
gift is supplemented by the contribution of an equal amount by 
other persons. The Town Council on Tuesday gratefully 
accepted the gift, and took steps for at once considering the best 
means of establishing a gallery. 

THE greatest oil fire on record, ys a the American Manufacturer. 
commenced at Titusville, Pa., on the 11th of June, and continued 
for three days. It was caused by lightning striking a large iron tank 
filled with crude oil, on a hill south of the city, from which the 
burning fluid rolled down the declivity, consuming some 200,000 
bbl. of oil, eight or ten iron tanks, two refineries, two bridg 
twenty to thirty dwellings, and everything that could be Sane 
in its resistless course to the creek below. 

AN International Industrial Exhibition is to be held in the Agri- 
cultural Hall, Cornbrook, Manchester, in August and September. 
The sections will include:—Machinery and motive power ; textile 
fabrics, clothing, &c.; mineral products and manufactures ; 
carriages, saddlery, fire-arms, &c.; appliances for saving life an 
property ; domestic rae furniture and accessories ; food ; 
sanitary appliances ; education ; art. Particulars may be obtained 
of the secretary, Mr. F. Scott, 100, King-street, Manchester. 

Tue Government Commissioners appointed to make inquiry 
with we to the use of explosives in mines are making arrange- 
ments for a series of exhaustive experiments for testing the 
efficiency of the various safety lamps now in use. The experi- 
ments are to be conducted at the Garswood Hall Collieries, near 
Wigan, under the direction of Mr. William Smethurst, whose 
experiments in the same direction, which have now been carried 
on for a considerable period, have already attracted considerable 
attention in the mining world, and so far have tended to throw 
considerable doubt upon the supposed efficiency of some of the 

ed safety lamps at present largely in use. 

A prRoJEct for the utilisation of Genesee Falls, so as to furnish 
Rochester, New York, with power for manufacturing and for 
running street cars by a air, was described in the 
Scientific American, some weeks ago. All the power of the lower 
falls, save what is needed to run two wheels for factories already 
in operation, has been, it is now stated, purchased’by the inventor 
of the system, and a beginning has been~made. It is expected 
that the first application of the = ates to-the propulsion of street 
cars will be possible in September next; and thus Rochester, 
New York, will be provided with power by a method which 
might be advantageously followed in this country. 

THE Gazette of Tuesday contains a notice from the Mersey 
Conservancy officer with respect to the projected improvements 
at Garston Docks, which are to be commenced two months after 
notice named in the 6th section of the Act. The object of such 
works is to form an improved river front and approaches to the 
company’s dock. The proposed wall will project on to the fore- 
shore of the Mersey to the extent shown, nnd will not impede or 
interrupt the tidal water to the river, but on the contrary, the 
excavations for the approach to the dock will more than compen- 
sate for the abstraction of any tidal water arising from the con- 
struction of the wall. 

Since the reduction of the charge for a single message by the 


in this century, viz., 18 per cent., as from that period down to 
the census of 1861 the rate of increase of the population had con- 
tinuously diminished. He observed that a great increase of the 
population took place at the time when steam power began to be 
used for manufacturing purposes, and while the towns increased, 
the rural districts were found to diminish. Mr. Williams 
estimates that the population of England and Wales by the 
census of 1881 will be 25,735,900. In the case of the population 
of London the decrements were very slight indeed, showing that 
it had not reached that declining stage in the rate of its increase 
long since arrived at in the case of ee Manchester, and 
many other large towns. The population of London had increased 
from 958,863, in 1801 to 3,251,913 in 1871. He did not think 
there was sufficient data for estimating the future increase of the 
population of London for any lengthened period, and he regarded 
as unreliable the enormous estimates which had recently appeared 
in connection with the question of water supply of the metropolis, 
where the population in the course of the next century was esti- 
mated at over 17 millions. - 


Tue Geneva correspondent of the Times has described a remark- 
able electrical phenomenon, which occurred at Clarens on the 
18th ult. Heavy masses of rain-cloud hid from view the moun- 
tains which separate Fribourg from Montreux, but their summits 
from time to time lit up by vivid flashes of lightning, and a heavy 
thunderstorm seemed to be raging in the valleys of the Avants 
and the Alliaz. No rain was falling near the lake, and the storm 
still appeared far off, when a tremendous peal of thunder shook 
the houses of Clarens and Tavel to their foundations. At the 
same instant a magnificent cherry-tree near the cemetery 
measuring a metre in circumference, was struck by lightning. 
Some people who were — in a vineyard hard by saw the 
electric ‘‘ fluid” play about a littie girl who had been gather- 
ing cherries and was already thirty paces from the tree. 
She was literally folded in a sheet of fire. The vine-dressers fled 
in terror from the spot. In the cemetery, six persons, separated 
into three groups, none of them within 250 paces of the cherry- 
tree, were enveloped in a luminous cloud. They felt as if they 
were being struck in the face with hailstones or fine gravel, and 
when they touched each other sparks of electricity passed from 
their finger-ends. At the same time a column of fire was seen to 
descend in the direction of Chatelard, and it is averred that the 
electric fluid could be distinctly heard as it ran from point to point 
of the iron railing of a vault in the cemetery. The strangest part 
of the story is that neither the little girl, the people in the 
cemetery, nor the vine-dressers appear to have been hurt; the 
only inconvenience complained of being an unpleasant sensation 


in the joints, as if they had been violently twisted, a sensa- 
tion which was felt with more or less acuteness for a few hours 


p tic system in Paris, that is to say, since the first day of 
last month, the number of messages sent has more than doubled. 
From some statistics published in Paris, it appears that when a 
message has only to traverse a single section of the tube, eight 
minutes only are expended, including the necessary office business 
appertaining to the message; for each section after the first, 
five minutes more must be added, and as the great majority of 
messages pass through four sections, the average time per message 
is equal to twenty-five minutes. There are, however, distances 
of eleven sections, and one, that from the Bastile to the Place du 
Frone, of twelve sections, and in the last case the journey 
occupies sixty-three minutes. Measures are now being taken to 
shorten, if possible, the time occupied by the passage of the cards 
through the tubes. 

On Saturday last Messrs. R. and H. Green, shipbuilders, 
Blackwall, London, launched from their shipyard two screw 
steamers, to the order of Messrs. Pickford and Co., carriers, 
London. The first was named the Glowworm, and the second the 
Firefly. These vessels are intended for the Portsmouth and 
Isle of Wight goods traffic. ‘They are fitted with steam winches 
and all the appliances for facilitating the loading and discharging 
of cargo. Thedimensionsare :—Length, over all, 75ft.; beam, i4ft.; 
depth, moulded, 7ft. 7in.; draught of water, loaded, 5°6. ‘hese 
are the first steam vessels of Messrs. Pickford and Co.’s fleet. 
They are very strongly built, equal to Lloyd’s highest class, and 
capable of carrying a very large carge on the above dimensions, 
having no less than 3500 cubic feet of cargo space. The engines 
are by Messrs. Seaward and Co., engineers, Millwall, and are of 
the compound surface-condensing type, having cylinders of 12in. 
and 22in. diameter respectively, and a stroke of 15in. 

On Tuesday afternoon the fine range of deep water docks, 
extending between Hartlepool Old Harbour and West Hartle- 
pool Docks, was without public ceremony opened to commercial 
use by the admission of the Norwegian barque Sognadahm, 
timber laden, from Pensacola, a vessel of 625 tons register, 
drawing 19ft. 4in. water. The depth of water at the entrance to 
the old docks was not sufficient, and the Sognadahm was thus 
admitted to the new dock. The main entrance used on Tuesday is 
at the end of Hartlepool Old Harbour, where the approach is 
excellent in almost any weather, having 11ft. on the bar at low 
water spring tides, when there will be 27ft. on the new dock sills. 
From this entrance the large deep water dock, which has an area 
of 18 acres with 274ft. of water, is gained by passing through 
a long tidal basin or canal of equal depth, and spanning this at 
three separate points are fine iron road and railway bridges, the 
heaviest being 600 tons in weight. These, like the enormous 
at necessary intervals, are easily and expeditiousl: 


moved by centrally placed hydraulic machinery. The total doc 
and paved area is now pec be to 170 acres, or, with timber yards, 
350acres. New warehouses, 300ft. long, and sheds are being e' 
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MR. ROTHERY’S' REPORT ON THE TAY 
BRIDGE. 


Tue following is the text of Mr. Rothery’s report to the 
Board of Trade on the Tay Bridge accident, omitting 
meee portion which describes the bridge and the 
accident :— 


Causes Assigned for the Casualty.—The next question to be con- 
sidered waa, to what causes the fall of the bridge was to be attri- 
buted. And first it may be well to state what are the views 
entertained by those most deeply interested in the case, the com- 
pany, the engineer, and the persons chiefly concerned in building 
the bridge. It seemed to us that these gentlemen had a right to 
have their views fully and clearly stated, and their arguments 
carefully weighed and considered, for none could know better 
than th y the nature and character of the structure. We accord- 
ingly addressed a letter to the company, asking them to what 
causes they attributed the fall of the bridge; and in reply we 
were informed in a letter dated the 12th of March last that, 
“apart from the overpowering violence of the wind,” they were 
“not yet aware of any circumstances which in themselves would 
account for the disaster.” Up to this time, then, the company 
were under the impression that the fall of the bridge was due to 
the violence of the wind alone; and this was the conclusion to 
which they had come more than two months after the casual 
had occurred, during which time they must have obtained f 
knowledge of all the facts, and have had ample opportunities of 
conferring with Sir Thomas Bouch, and the engineers and officers 
of the line. On the 22nd of Aopril following Mr. Grithe, the 
resident engineer and manager for the contractors during the 
whole of the operations, was examined, and on being asked what 
in his opinion had caused the fall of the bridge, he stated that in 
all probability when the train was on span 32, the end of the 

irder at the expansion joint over pier 33 had been lifted off its 
i and having been blown off the itop of the pier, it had 
come down, smashing the pier below it. verything, he said, 
inted to what he had “‘ heard called a simple smash, something 
Falling from the top, and in its fall crushing everything below it ;” 
and this ates] have happened, “no matter what that pier 
had been made of, if it had mn made of steel from top to 
bottom.” It is not very easy to follow Mr. Gréthe’s reasoning ; 
but what we understood him to say was, that the accident was 
not due to any want of strength in the piers or their. fastenings, 
but to the end of the girder at the expansion joint having been 
blown off the top of the pier, and to its then coming down, 
er mam Sopa | below it. But it might be said in reply that 
before this could have happened, the permanent way must have 
been fractured at that point, the permanent way being continuous, 
although the girders are disconnected at the expansion joints; and 
that there is nothing to show that the permanent way had been 
broken at any of the expansion joints. Moreover, if the bridge 
had fallen in the way he supposes, by the end of the girder being 
blown off the pier at the expansion joint, and coming down, 
smashing the pier below it, we should naturally expect to find 
it, if not on, at all events near the base of the piers; but instead 
of this, it is at a considerable distance from the base of the piers, 
in one place no less than 5l1ft. from it. All, however, that we 
need say about Mr. Grithe’s theory is that it seemed not to have 
found much favour with any of the witnesses who followed him, 
for none of them were prepared to support it. Mr. Gréthe, as I 
have said, gave his evidence on the 22nd April, and on the 30th 
of the same month we have a new theory set up. On that day 
Sir Thomas Bouch was examined, and in answer to a question put 
by Mr. Bidder, what in his opinion caused the fall of the bridge, 
Sir Thomas replied—Q. 16798 :—‘‘ Well, I have thought a great 
deai about it very anxiously, and my own opinion is fixed now— 
that it was caused by the capsizing of one of the last or the two 
last carriages—that is to say, the second-class carriage and the 
van ; that they canted over against the girder.” Sir Thomas was 
subsequently asked by the Court to explain more fully what he 
meant, and he then gave the following evidence :— 

“The ComMMISSIONER : You have told us that you think the 
cause of the accident was the train coming into collision with the 
girder, with these ties, I suppose?—Yes, I think it was caused by 

two things—coming into collision with the ties and being 
capsized by the wind. 

“You do not mean that it came into collision with the boom ; 

ou mean that it came into collision with one of these ties ?—Yes, 
think so; with one of the girder ties. 

“Do you think that the mere breaking of any one of these ties of 
the girder would be sufficient to bring it down?—I do not know 
that the mere breaking of any one of them would be sufficient, 
but there are several struts and ties where this second-class car- 
riage and the van were found, and I have had the whole thing 
surveyed and made into a plan. 

“Do you think that taking aa two of these ties and struts 
there would be sufficient to bring the bridge down?—Most un- 
doubtedly, with that wind. 

“Put the wind aside. Do you think that the breaking away 
of two of those ties and struts would be sufficient to bring the 
bridge down ?— Yes, 

“*By cutting them through? Do you think that that would be 
sufficient to bring the bridge down ?—I do. 

“You think, therefore, that the bridge was so constructed that, 
if one or two of these ties gave way, the whole of the bridge 
between the high girders would come down ?—I think so; that is 
to say, if you cut them. 

** So constructed that if one or the other of these ties gave way? 
—I do not know as‘to one, but certainly two. 

“If two of them came down the whole length of the bridge 

ween the high girders would come down? course, the 
girder coming down sends the pier down, and they all go one after 
the other like.” 

Sir Thomas Bouch gave his evidence on the 30th April and the 
3rd of May, and on the 5th an entirely new theory is started. On 
that day Dr. Pole, a gentleman of considerable scientific attain- 
ments, who has throughout these proceedings been Sir Thomas 
Bouch’s confidential adviser, having been present and heard all 
the evidence given at Westminster, was examined, and on being 
asked by Mr. Bidder, ‘‘ What would you say was more probable 
as being the eapiiiiie cause of w happened to the Tay 


my: he replied :— 
“AsI cannot think that a statical force would have broken 
down the pes | statical force that, as far as I know, 
could come upon it—I think the rupture must have been cai 
by the superaddition to the statical force mg | existing of 
something like a shock of some kind. The bridge had 
already strained considerably by the wind, as nobody denies; 
and if I am _ right in being unable to find any statical force 
was sufficient to rupture it, Ican only conclude that there 
must have been something super-added, and the most reasonable 
supposition to my mind is that that something should have been 
in the nature of a shock, and I am led in a great measure to think 
that this is rendered probable by the fact which struck me at 
the very first moment I looked at the bridge, and that is, that 
it is almost universally the cast iron that has gone, and not the 
wrought iron. I do not know the details, but the fact impressed 
itself very strongly upon my mind that in all cases these ties 
have broken by a rupture of the cast iron, and not by any 
fracture of the ties themselves; and since we know that cast 
iron gives way so much more readily under shocks than wrought 
iron, and will resist statical pressure very well, it occurred to 
me, as an explanation worthy of consideration, whether there 
might not have been a shock in addition to the statical strain 
which broke those lugs.” 

That the theory set up by Dr. Pole was really quite different 
from that start y Bir Thomas tH) is clear from the 
which he cave to the put to him 
by Mr, Bidder ;—~ 


“* My learned friend asked you your opinion as to whether the 
second-class carriage, if projected against the leeward girder, 
would break two struts, and you said that you doubted whether 
it would break them altogether away ; but in your observations 
as regards the impact of those carriages as a shock upon the 
bridge you did not necessarily assume that the struts were 
destroyed, did you?—Oh, no. I er my idea of the 
shock on the expenditure of the vis viva in a lateral direction 
on the eastern girders, and I did not attach much weight to 
the possibility of the train breaking down the girders, I do 
not think we have evidence that it was the ers that gave 
way. I would rather incline to the opinion that it was the 
pier that gave way. I do not think there is any evidence to 
show that the girder gave way first. Of course the destruction 
of two struts of the girder would cause it to give way; but I 
do not think there is evidence that that took place, and I 
based my opinion that the carriages in getting off the line might 
have caused the destruction of the bridge rather upon the 
expenditure of vis viva in a lateral direction on the eastern 
girder by the forcible contact of the two carriages in that direc- 
tion. That is sufficient, in my mind, to account for the destruc- 
tion of the pier, and at the same time it does not involve the 
previous destruction of the girder. 

**Colonel YOLLAND: Transmitting the effect into the columns of 
the piers ?—Transmitting the effects into the columns of the piers. 
The vis viva must have been extinguished, and if a considerable 
portion of it was diverted against the eastward girder, I do not 
see how we can evade the conclusion that it must have acted upon 
the pier, in addition to and in the same direction as the strain 
already existing frou the wind. That was the last straw—a very 
heavy straw—which may have caused, I think, the fracture of 
these ties. I do not go further than that. 

“Then, at any rate, I understand that in whatever way these 
causes operated, the effect of them, and the first absolutely fatal 
effect upon the bridge, was the breakage of one of the columns 
of the pier?—The breakage of the tie. I do not think the 
columns would go first. I said, in answer to Mr. Trayner, that 
I considered this the weakest part of the structure—pointing it 
out—and I consider that this would be the first thing to go. 

“Do you think that the shock of a train on this part of the 
girder, which did not destroy the girder, would be capable of 
imparting such action to that lower tie as to destroy it?— 
Yes, if it was transmitted against the eastward side, because it 
would certainly then be transmitted through the eastward girders, 
and to the piers = which the girders rested. 

Mr. Brpper: Any lateral pressure, or any lateral blow upon 
the girder, must must it not, be transmitted 
lutely undiminished to the lowest pier ?—Yes, it must be so; the 
amount of vis viva is so large.” 

Without accepting Mr. Bidder’s somewhat doubtful theory that 
any lateral pressure, ‘‘ or any lateral blow upon the girder, must 
ultimately be transmitted absolutely undiminished to the lowest 

ier,” it is clear that, what Dr. Pole means is, that the cast iron 
ugs broke, in consequence of the shock given by the carri 
coming against the leeward girder, and that the columns being 
thus left unsupported, the bridge fell. On the following day, the 
6th of May, Mr. Stewart, a mathematician and an engineer, who 
had assi Sir Thomas Bouch in designing the bridge, and who, 
like Dr. Pole, had been present and advising Sir Thomas Bouch 
throughout the proceedings, was examined, and he wit! 
Dr. Pole as to the causes which had led to the fall of the bridge. 
He was then asked :— 

** And generally do pee agree with his evidence, and his opinion, 
that it required something more than any statical wind pressure, 
that you could have expected to come upon the bridge, to have 
= what happened on the night of the 28th December ?—Yes, 

0. 

**Do you also agree with him that the shock of two of the 
carriages going at the rate of twenty-five miles an hour, if they 
came into collision with the girder, superim upon all the 
normal strains upon the bridge, would sufficient to cause a 
failure? —Certainly. 

Mr.-Stewart having stated that “‘the pier gave way, not from a 
moment of force, but from a sheering action,” he was asked by 
Mr. Barlow :— 

**- You seem very positive that it was a sheering action; will 
you tell us why you think it gave way from a sheering action ?—I 
think it gave way from a sheering action from examination of the 
bridge. T saw it, and as Dr. Pole very distinctly explained, I 
believe the ties were the first thing to give way. 

* The lower ties ?—I cannot tell which of them. 

“The lower ties would be more strained in proportion to their 
strength, would they not?—They would be somewhat more 
strained.” 

He was then asked by the court :— 

“The Commissioner: As I understand you, you say you 
believe that this casualty was due to a sheering action caused by 
the great pressure of the wind ?—Yes. 

“And acting wy yd upon the ties and breaking the ties, 
and then leaving the columns unsupported, as it were ?—Break- 
ing first the ties, and then the columns would be very weak, and 
would go over. 

** As it has been described, as a pair of rulers ?—Yes.” 

Here Mr. Stewart, in speaking of the ties, evidently meant the 
cast iron lugs, for he was asked :— 

“Colonel YOLLAND to the witness: I thought I understood 
you to say that the first part of the structure that, in your mind, 
gave way was the lug?—The first part of the pier that gave way. 

“Then that fracture of the lugs was not due to any sheering 
action there?—There is_a confusion in terms. e sheering 
action is, in fact, the lateral action carried down to the base. 

**T am speaking of the actual fracture of the lug itself, which 
I understood you to say was the part which, in your opinion, 
first gave way ; there was no sheering action there, was there ?— 
That was the result of what is ed in engineering sheering 


action. 
“Was it not in fact a direct pull that fractured it —Yes, it 


was. 

“That is different from what is usually understood to be a sheer- 

ing action ?—It is the sheering over of the whole pier that I am 

ing of ; not the sheering action on the lug. I am speaking 
of the lateral force which is uniformly resi in every pier from 
top to bottom, and which is transf into a tensile train on the 
ties. It is an engineering difficulty. 

“The Commissioner: If the lugs had been ews than the 
ties, perhaps this accident might not have occu ?—I cannot 
say that. I think the force was enough, if my view 
was correct that the train left the to have done a great 
deal more damage than ores the pier. 

“But at any rate it would have been an element of security 
if the lugs been stronger?—Of course there is always a 
weakest point in every structure. 

a d that you consider to have been the weakest point ?—I 
think so?” 

On the same day, Mr. Benjamin Baker, an engineer of con- 
siderable eminence, was examined, and he concurred generally 
with Dr. Pole and Mr. Stewart, that it was the ~—s ich first 

ve way; and in answer to the questions put to him by Mr. 
Bidder, said :— 

“You noticed, I think, when you were there, what has been 
referred to by a good many witnesses, viz., that the cast iron lugs 
are mostly broken ?—Yes. 

‘Does that give any indication to your mind as to the nature 
of the failure?—I think it indicates ace clearly that the weak 
point was in the lugs. The lugs failed first, and they would be 
peculiarly liable to fail by reason of a shock. We know that 
the slightest shock would break a Itig, of course. 

‘Given cast and wrought iron of approcionstaly equal tensile 
airength, the cast iron would be the first to fall under a shock, 
would it not 1—Yes, of course,” 


And then he is asked :— 

“You, I believe, have had the opportunity, have you not, 
of seeking the markings on the girders and the other matters 
upon which evidence been ‘given, so that you are able to 
form an opinion as to whether they were done by the overturn- 
ing of the carriages or not; but assuming as a matter of fact 
that the two last carriages of the train going at, say, twenty-five 
miles an hour, did overturn and run into the leeward girder, 
would the sudden arrestment of their momentum, in addition to 
the normal strains caused by the storm upon the brid e, in your 
ae ent be a shock sufficient to account for the failure of the 

on ee do not think that would have hurt the girders at 
all; but I can imagine that in a very high state of tension 
the lugs would at that time, with their peculiar liability to fail, 
with a comparatively slight jar, very probably fail with a very 
slight shock. 

“*The Commissioner : You think the lugs would fail from the 
transmitted shock ?—Yes, certainly. I can easily imagine that 
the blow was transmitted to the bottom of the pier, in the same 
way that a man falling on his forehead fractures his skull, 
The shock in my opinion would not hurt the girders.” 

Mr. Baker then, in answer to questions put to him by Colonel 
Yolland, gives the following evidence; he is asked :— 

‘Supposing, for instance, you had placed yourself at the centre 
of one of these 245ft. spans, and cut the two central lattice bars 
in two, do you imagine that the bridge would have come down ?— 
Certainly not. Within the last twelve months I had to tighten 
up the centre diagonals of a bridge of about this span, which 
were pad slack, 

“* Would you go so far as to say that if you cut the two centre 
lattice bars in each girder that would not bring it down?—That 
would not bring it down. I will tell you what I have done. I 
have run over a girder upon an engine with every one of the web 
joints unrivetted. I did not know it at the time.” 

It is needless to say that to have ‘“‘every one of the web 
joints unrivetted” is a very different thing from having two of 
= — ties and struts out. Lastly, he was asked , Mr. 


ow— 

**You have told us that] you attribute the coming down of the 
viaduct to the giving way of a lug, but what made ,the lug give 
way ; was it undue pressure of the wind, or do you attribute it 
to a shock or jar?—I thik not undue po of the wind alone, 
because my opinion is that, taking the strength of the bridge 
upon the basis of Mr. Kirkaldy’s experiments, there was a factor 
of safety of between 2 and 3, and therefore I think there was a 
pretty severe strain upon the lug, and then there was some jar. 

“Such as would be occasioned by what?—It might be occasioned 
as has been suggested by the train striking the girder. 

“The Commissioner: Or it might have been from defective 
work ?—It might be from a thousand things.” 

It will thus be seen that according to those most nearly con- 
cerned in building the bridge and their advisers, two, and onl. 
two, forces are alleged to have caused its fall, namely, the wind, 
which all admit was a prime factor in bringing about the acci- 
dent, and the shock by the train striking against the girder. It 
may be well, therefore, to see what evidence there is that the 
train ever did strike the leeward girder before the bridge began 
to oe eae if it did whether it in any way contributed to the 
acciden 

Did the Train Strike the Girder?—The theory that the train 
contributed to the fall of the bridge proceeds, of course, on the 
assumption that the southern section of the high girders in which 
the train was found fell first. If the northern or the middle 
section fell first, the tilting of the train against the girder, even 
if it did take 7 could not have been the cause of the fall of 
the bridge. If, indeed, we could ascertain with certainty in 
what direction the rails at the expansion joints over piers 33 and 
37 were bent we should know, of course, which section fell first ; 
for if we found the rails at the southern ends of the middle and 
northern sections pulled over to the east, we might safely conclude 
that the southern section had gone first; on the other hand, if 
the rails at the northern ends of the middle and southern sections 
had been pulled over to the east, we should know that the northern 
section must have gone first. We therefore directed that an 
attempt should be made to raise the girders at these two points, 
and that photographs thereof should be taken and sent to us. 
Unfortunately, however, the ends of the girders at these two 
expansion joints were found to have been so much broken up, 
that it was not possible to determine the question with certainty. 
Only one piece was raised in a tclerably perfect state, the 
northern end of the middle section at the expansion joint over 
pier 37 ; and from the photographs, which have been sent to us, 
the rails there certainly appear to have been wrenched to the 
eastward, thus favouring, as far as it goes, the idea that the 
northern section of the high girders fel! first. The evidence of 
the eye witnesses of the occurrence was also not quite conclusive 
on the point. First there was Mr. Alexander Maxwell, jun., 
who told us that, when the bridge fell, he saw three distinct 
flashes, and that these seemed to be travelling from the south to 
the north, as though the southern section had fallen tirst, drag- 
ging the other two in succession after it. On the other hand, 
there was a Mr. William Abercrombie Clark, who saw the acci- 
dent from very nearly the same spot that Mr. Maxwell saw it, 
and who also speaks to three flashes, but he says that they were 
all a‘ the extreme north end of the girders, Next we have Mr. 
William Robertson, an engineer, and ex-Provost of Dundee, who 
told us that he saw ‘“‘two columns of spray, brilliantly illumi- 
nated,” somewhere between the summit of the bridge and the 
north end of the high girders, and consequently at the northern 
section. Lastly, we have the evidence of Mr. Peter ron, a 
carriage inspector in the employ of the Caledonian Railway 
Company, who told us that he saw the lights of the train on the 
‘southernmost part of the high girders ;” and that, when they 
were some two or three spans from the southern end of the 
girders, he observed a portion of the girder at about one or 
two spans from the north end go down, then shortly after another 
portion fell, and then the lights disappeared. If, indeed, this © 
gentleman’s evidence is to relied on, it is clear that the 
northern section fell first, then the middie, and last of all the 
southern section with the train upon it. Other circumstances 
also seem to favour the conclusion that the northern section fell 
first ; for instance, all the sections, as we learn from Mr. Law, 
ap) to be set about 18in. over to the north shore, and the 
columns also for the most incline in that direction, as 
though the fall had been in that direction. There is also a fact 
connected with the speed of the trains and the gradients of the 
bridge, to which we shall presently have to refer, and which 
seems to point in that direction. And if it really was the case 
that the northern section went first, there is an end of 
these gentlemen’s theories that the fall of the pore was in an 
way due to the train having struck the leew: girder. It 
was said, however, that there are marks on the girder which 
show that the train struck the leeward girder before the bri 
began to fall. It seems that Mr. Thomas Napier Armit, who 
has been employed under Sir Thomas Bouch’s instructions to 
raise the falling ra, having discovered certain marks or 
scorings on one of the lattice bars of the leeward girder, Mr. 
Charles Meik, Sir Thomas Bouch’s assistant, was sent down to 
Dundee to examine and make a sketch of them; and this sketch 
was brought in by him during the progress of the inquiry. Sub- 
sequently other lattice bars with similar marks and scorings upon 
them having been discovered, Sir Thomas Bouch constructed a 

lan, which he has forwarded to us in a letter dated the 27th 

ay ult., after the conclusion of the examinations, and which he 
says confirms his theory ‘‘ that at least the guard’s van and the 
second-class carriage next it had been in contact with the east 
girder before the bridge fell,” ‘The plan shows a number of 
marks or coring: on the inside of eight consecutive lattice bars, 
price we are told formed fee 


rder inimediatel, 
the rear of where the train wes 
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are parallel, and cover about a foot of each lattice bar, the lowest 
being about 11ft. and the highest about 12ft. above the line of 
the rails, We were told, however, by Mr. Dugald Drummond 
the locomotive superintendent of the company, that the top of 
the second-class carriage, by which these marks are sup 
have been made, would be, as nearly as possible, 10ft. above the 
rails, so that it is somewhat difficult to understand how it could, 
when the bridge was upright, by being tilted against the girder 
as is sug; herve 4 have made these marks or scorings at a height of 
from lite to 12ft. above the rails, Moreover, to make these 
marks upon eight consecutive lattice bars, the carriage must 
have passed over three bays or openings, each more than 25ft. 
wide; and if the carriage was at the time leaning with any 
force nst the girder, we are at a loss to understand why. 
seeing that it was only 22ft. long, it did not fall through one of 
these openings; and if it was not leaning against the girder with 
any force, it is equally difficult to understand how it could have 
contributed to overthrow the bridge. But supposing that the 
second-class carriage and guard’s van did tilt, as is suggested, 
against the leeward girder, is there any reason to sup that it 
could have done it any harm? We were told by Mr. Dugald 
Drummond (Q. 18,183) that the second-class carriage was a very 
light e, very lightly constructed, and that it was in fact 
the only light carriage ‘‘in construction, and of itself, that there 
was in the train.” To suppose then that the top of such a 
carriage could have done so much gow! to the bridge, as to have 
cnaned more than 1000 yards of it to fall, seems in the highest 
degree improbable ; we are rather disposed to concur with some 
of the witnesses, who thought that it would have “ gone off like 
match-wood,” without doing the slightest injury to the girder. 
And after all, what is the character of these marks or scorings, 
which we are told give evidence of a shock of such terrible force? 
Mr. Armit was asked by Mr. Bidder to describe them, and bis 
answer was (Q, 17,491), oe are black, and in passing your 
finger over them you can feel that there is more than the paint— 
that even the iron bears a graze s there are hard grazes, the heads 
of the rivets are very hardly rubbed ; in posing pote finger over 
you can feel a distinct hollow; and over the h of the rivets 
there has been a very hard graze indeed.” Mr. Meik’s evidence 
was to the same effect. On being asked by Colonel Yolland 
Q. 17,341), ** Are these scorings that you speak of indents in the 
ron?” he answered, ‘‘ Not exactly indents; the paint is 
scratched off. ‘There are some scratches in the iron too, but they 
are not deep.” (Q. 17,342) ‘A thirty-second part of an inch, 
or a sixty-fourth part of an inch? I did not measure them, 
but they are very slight.” It is certainly inconceivable that 
a blow, which was hardly more than sufficient to take the 
paint off, and which Mr. Meik, a civil engineer and a very 
competent witness, was not prepared to say had scratched 
the iron to the depth of one sixty-fourth of an inch, 
and which he described as “very slight,” should have 
produced such results. It seems to us that these marks 
or scorings could hardly have been made before the bri 
had begun to fall; and that even if they had been, the 
were not sufficient to have caused the fall of the bridge. It 
seems more probable that they were made by the train r the 
bridge had begun to fall over, when the train would berscor = | 
be thrown upon the leeward girder, and not having yet lost 
ita forward motion it would not unnaturally make such marks as 
we see. It was, indeed, suggested that there were other marks 
lower down, which might have been made by the frame of the 
carriage which is much stronger than the upper of it; and 
our attention was called to a photograph o e second-class 
carriage, which showed the after buffer on the west side to have 
been much injured, and it was suggested that this might have 
been done by the guard’s van when the second-class carriage was 
brought up by the fore part of the frame striking the lattice bar. 
But if so the fore part of the frame, where it is supposed to have 
come against the lattice bar, should have shown marks of the 
collision, but it seems from the photographs to be quite unin- 
jured. There is therefore no reason to think that the frame of 
the carriage ever came in contact with the girder, at all events 
before the bridge began to fall. There is also the fact that when 
the engine was found after the casualty the throttle valve was 
full open, the reversing lever ‘‘ standing in the sixth notch from 
full forward gear, or in the third notch from centre.” Now, if 
any part of the train had left the line or been tilted over against 
the leeward girder, as is suggested, before the bridge n to 
fall, there can be little doubt that the engine driver would have 
seen it, and have at once reversed the engine full 5; 80 as to 
bring the train to rest as soon as possible, and the fact that he 
had not done so strongly confirms us in the opinion that the 
train must have been in position on the rails when the bri 
first % to give way. The suggestion then that the train 
struck the leeward girder before the bridge to fall, and 
that even if it did it would have! contributed to its fall, being in 
our opinion disproved, the next question to consi is 
whether the accident can fairly be attributed to the violence of 
pared by Dr. Pole. and 
res.—In paper pre r. Pole an 
Mr. Stewart, at the instance of sit iomas Bouch, which will 
be found in the Appendix, and in which the stability of the 
bridge and its capacity to resist the pressures, which might be 
brought upon it, are very fully discussed, we are told that ‘‘ the 
ordinary source, from which estimates of the force of the wind 
have been usually taken, is the well-known table presented by 
Smeaton to the Royal “4 4 in 1759, which gives a pressure per 
“ee foot of 61b. for high winds, 8lb. or 91b. for very high 
nds, and 121b. for a storm or tempest. There are,” they say 
“ still higher figures for great storms or hurricanes, but it is stated 
that these are of doubtful authority, and only apply to tropical 
meteorology.” They then proceed as follows: “ ening to the 
authentic records of wind pressure gauges in the heaviest storms 
that have occurred for many years, it has been found that upon 
very limited surfaces, and for very limited times, the pressure of 
the wind does amount sometimes to 401b. per square foot, or in 
Scotland probably to more. But the best authorities, who have 
ied these gauges, have arrived at a confident opinion that 
such high pressures are only momentary, arising from some 
yee whirlings of the air, which extend to no great distance. 
And if it is considered as a practical matter what a lateral pres- 
sure of 401b. per square foot really means, and what effect it 
must produce, common experience must render it very doubtful 
whether any such pressure can be sustained by objects ordinarily 
exposed to the wind’s action.” For these reasons, they say, ‘in 
designing the bridge, a maximum wind pressure was assumed, 
acting over the surface of aspan and pier, equal to about 20 lb. per 
square foot—being more than double what Smeaton allowed for a 
very high wind; and the dimensions were calculated for this 
fe sar with the usual margin of safety.” Sir Thomas Bouch, 
eed, did not endorse the statement of Dr. Pole and Mr. 
Stewart, that “in ee the bridge a maximum wind pressure 
was assumed, acting over the surface of a span and pier, equal to 
about 20 Ib. per — foot ;” for he told us, in answer to ques- 
tions put by Mr. Trayner and by the Court (Q. 16,939 and 16,940) 
that in designing the bridge he had not made any allowance for 
pressure “specially.” What, indeed, Sir Thomas Bouch’s 
ion was, as to the maximum wind pressure, when he designed 
Tay Bridge, we do not know. We are told, however, that on 
the occasion of Sir Thomas having designed a bridge to cross the 
Firth of Forth, the Astronomer-Royal was applied to for infor- 
mation as to the amount of wind pressure for which allowance 
should be made; and in reply the Astronomer-Royal stated, 
in a letter dated the 9th of sR 1873, that, although 
“upon Nef limited surfaces, and for very limited times, ‘the 
pressure of the wind does amount cupetiinn to 40 lb. per 
aquare foot, or in ot probably to more,” yet that, looking 


to | nearly two years after the contract with Messrs. De 


extent, would, in his opinion, not be more than 10 Ib. per square 
foot. Sir Thomas Bouch told us that, after the receipt of that 
report, he had a ‘different idea of the force of the wind.” It is, 
however, to be observed that that report is dated 7 1873, 

e for 
the building of the Tay Bridge had been signed, so that, although 
it may have had some influence on his mind, when he was alter- 
ing his plans, it could have had none when he was designing the 
bridge. Mr. Baker, again, who seems to have devoted much 
time and attention to the subject of wind pressures, and who is 
also a civil engineer of eminence, told us that for the last fifteen 
years he had (Q. 19,480) ‘looked very carefully for evidence of 
any structure capable of standing a uniform pressure of 20 lb. 
per square foot which had been blown down,” and that he had 
never found a single instance; (Q. 19,487) that there were 
hundreds of buildings in this country that would be blown down 
with a pressure of 20 Ib. to the square foot, and miles of wall on 
edges of cliffs and on open downs which would be blown down 
with a pressure of even 13 lb., and which had remained standing 
for thirty and forty y: ; and that in his opinion the pressure 
over one span of the high girders could hardly have exceeded 
15 lb. per square foot, and he ridiculed as mere idle talk the idea 
of ‘a wind pressure of 40 lb. or anything like it.” Now, it 
#PI to us that in order to arrive at a correct judgment as to 
whether the violence of the wind alone could have overthrown 


accordingly ier to the Astronomer-Royal, to Professor 
Stokes, of Cambridge, and to Mr. R. H. Scott, of the Meteoro- 
legen! Office who kindly attended, and gave us some very valu- 
able and interesting evidence on the subject. According to 
Professor Stokes, who has given much attention to the subject of 
the motion of fluids, more perhaps than any person in this 
country, there are two measures of wind pressure, which it is 
most apepinat to distinguish, but which are very frequently 
confounded, and that very serious errors frequently result there- 
from. One of these pressures is that which would be measur 
by the height of a column of fluid in an inverted syphon tube, 
the mouth of which is ex to the direct action of the wind ; 
this he called the “standard pressure.” The other is the pres- 
sure on a plate, which can be meas an Osler’s anemo- 
meter; what he said happens in this case is that “the air in 
passing the edge breaks into eddies, which, mixing with the still 
air behind drag it along,” producing a partial vacuum behind the 
plate. He told us that it had been found from experiment that 


the pressure on a plate is much ter than the “standard 
mange ” measu: hydrostatically; accurding to Sir Henry 
ames it is 100 percent. greater, but Professor Stokes thinks that 


it would be safer, on an average of the best authorities, to take it 
at 80 per cent. Professor Stokes, however, told us that it is 
much more common to measure the force of the wind by its 
velocity, and that this is done by a Robinson’s cup anemometer, 
which registers the number of revolutions which the cups make 
round an axis in a given time. He said that the usual practice 
was to allow a factor of 3 for the relation of the velocity of the 
cups to that of the wind, but that he thought that we should not 
be far wrong if we took it at 2°4._ This would no doubt give a 
somewhat lower speed for the wind than that usually recorded at 
observatories and stations; but even with this reduction he 
thought that there was no doubt that velocities of 100 miles 
an hour were not unfrequently attained, more ance in gusts, 
It becomes, therefore, very important to translate velocity into 
ressure, or, in other words, to ascertain the relation subsisting 
tween the velocity and pressure of the wind. Now, Professor 
Stokes told us that it had been found by experiment that a velo- 
city of twenty miles an hour gives a stan ppessure of 1 lb. 
per square foot; that he had calculated what it would be by 
theory, and that the results were almost exactly the same. And 
as the pressure varies with the square of the velocity, if a velo- 
city of twenty miles an hour gives a standard pressure of 1 lb. 
per square foot, a velocity of sixty miles an hour would give 
three times three, or 9 lb., and a velocity of 100 miles an hour 
of five times five or 25 lb. per square foot. This, however, would 
be the standard pressure. Adding, therefore, 80 per cent., 
we get the pressure on a — for a velocity of sixty 
miles to be 16°2 lb., and for 100 miles to be 45 lb.; 
or, according to Sir Henry James, 18 lb. and 50 lb. respectively. 
Professor Stokes was pressed very strongly by Mr. Bidder as to 
whether such violent Uwe as these, which would produce a pres- 
sure of 50]b. on a plate, would not be only momentary, and 
whether they would extend over more than a few feet in width ; 
but he answered (2. 16,248) “‘a very heavy gust will not be a 
mere momentary thing, though it will not be of any great dura- 
tion ——) it will sometimes go on for two or three minutes 
blowing very heavily indeed.” And as regards extent, Professor 
Stokes stated that, when we hear of ‘‘a heavy gust being confined 
to a very narrow track,” he considered that ‘“‘narrow” meant 
having a breadth of a few hundred yards, of which, he said, there 
were many instances on reco’ He added that there would pro- 
bably be a relation between the duration and extent of a gust, 
and thus one, which had lasted for half a minute, would probably 
‘extend over a considerable space aps Oe This very valuable 
and interesting evidence of Professor Stokes as to the force, the 
duration, and the extent of a gust of wind was fully confirmed by 
the Astronomer-Royal, who was then asked by Sir Thomas 
Bouch’s counsel, how he could reconcile that opinion with the 
opinion given by him in 1873—that_ the maximum pressure over 
the area of one of the spans of the Forth Bridge would probably 
not exceed 10lb. per square foot. Mr. Bidder contended that 
the term ‘* very limited spaces” must mean a point of only a few 
feet ; but the Astronomer-Royal stated that that was not at all 
his meaning, and that it might mean 100ft. or 200ft., or even 
more, and that, in his opinion, you might have a maximum pres- 
sure of 40 1b, or 50 1b. over an area of 245ft.—the extent of one of 
the spans of the bi Bridge—but that it did not necessaril 
follow that you would have the same pressure over 1600ft., whic 
was the length of one of the spans of the Forth Bridge. He said 
that the circumstances of the two ir. were quite different, 
and that that had materially influen his opinion ; that the 
Forth Bridge, which was a suspension bridge, might be pushed 
on one side by a high pressure, and would, when the pressure was 
taken off, return to its origina ition, without having sustained 
any injury; but that it woulh be quite different with such a 
bridge as the Tay Bridge, standing, as he described it, ‘on high 
stilts,” for if once blown on one side and out of position, it could 
not recover itself, but must come down. Mr. Scott, indeed, 
seemed disposed to put the velocity of the wind even higher than 
either the Astronomer-Royal or Mr. Stokes had done, taking a 
factor of 3 instead of 2°4 given by Professor Stokes ; and he gave 
instances of some very violent storms, amongst others one that 
had occurred at Walmer, where for a width of 450ft. to 700ft. it 
had carried He oer 2 before it. He also told us that about the 
time when this bridge fell, the velocity of the wind at Glasgow 
and Aberdeen, as recorded by qnemometers at those places, with 
a factor of 3, was for some minutes little, if at all, less than 100 
miles an hour, giving therefore, according to Mr. Stokes, a 
standard pressure of 201b., or a plate pressure of about 45 Ib. 
We think, therefore, after the evidence of these gentlemen, that 
there can be no reason to doubt that there may be wind pressures 
of 451lb., and even 501b., in this country; and the difference 
between them and Messrs. Pole, Stewart, and Baker is probably 
due to the latter having taken the standard pressure instead of 
the pressure on a plate; a standard pressure of 25]b. being, as 
we have seen, equivalent to a plate pressure of 45 lb., according 
to Professor Stokes, and of 50lb, according to Sir Henry 
James, We may add that the practice in France appears to be 
in the United States 50 Ib, 
practice in England on 


although there to be no 


the subject, Mr. Brunlees told us that he allowed 30 Ib. for wind 
pressure, and even Mr. Baker himself said that he allowed 28 lb. 
(To be continued.) 
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Tue report of Mr. Barlow and Col. Yolland being 
ractically embraced in that of Mr. Rothery, we repro- 
uce only the conclusions of the two former gentlemen, 

as follows :— 

We have to state as our opinion :—1st. That there is nothing to 
indicate any movement or settlement as having taken place in the 
foundations of the ngs which fell. 2nd. That the wrought iron 
employed was of fair strength, though not of high quality as 
regi toughness. 3rd. That the cast iron was also fairly good 
in strength, but sluggish when melted and presented difficulty in 
obtaining sound castings. 4th. That the girders which have 
fallen were of sufficient strength, and had been carefully studied 
in sropertoning the several parts to the duty they had to 
perform ; in these girders some imperfections of get 
were found, but they were not of a character which contribu 
to the accident, and the fractures found in these girders were, 
we think, all caused by the fall from the tops of the piers. 5th. 
That the iron piers used in place of the brick piers originally 
contemplated were strong enough for supporting the vertical 
weight, but were not of a sufficiently substantial character to 
sustain, at so great a height, girders of such magnitude as those 
which fell. That the cross bracing and its fastenings were too 
weak to resist the lateral action of heavy gales of wind. 6th. 
That the workmansl:ip and fitting of the several Ses 
the piers were inferior in many respects. 7th. t although a 
large staff of assistants and inspectors was e nployed, we consider 
that a sufficiently strict supervision was not exercised during the 
construction of that part of the work made at the Wormit 
Foundry. We think that the great inequality of thickness in 
some of the columns, the conical holes cast in the lugs, and 
several imperfectiors of workmanship which have been ascertained 


ed | by this inquiry, ought to have been prevented. 8th. Tha’ the 


arrangements for the supervision of the bridge after its completion 
were not satisfactory, inasmuch as it was entrusted solely to 
Henry Noble, who, although an intelligent man, and ve 
competent in the class of work to which he had been accustomed, 
no experience in structures of iron work, nor does it 
appear that he received any definite instruction to report as to 
the state of the ironwork of the bridge. 9th. That Henry Noble 
having became aware that many of the ties of the cross bracing 
were loosened in October, 1878, ought at once to have informed 
Sir T. Bouch of this circumstance. Had he done so, there would 
have been ample time to have put in stronger ties and fastenings 
before the occurrence of the storm which overthrew the bridge. 
10th. That the ties of the cross bracing had been tightened up 
and brought to their bearing, before the date of the inspection by 
General Hutchinson, and the fact that many of them became 
loose so soon afterwards was an evidence of weakness in this part 
of the structure, and of a departure from the proper inclination 
or batter of the columns where it occurred ; and we think that 
the loosening of the ties to an extent sufficient to permit the 
insertion of pieces of iron ¢ or @ of an inch thick indicated a con- 
siderable change of form of the pier, and rendered it doubtful if 
the piers could have recovered their form when the wind action 
ceased. The employment of packing pieces under such circum- 
stances might have had the effect of fixing the parts of the 
structure where they were applied in their distorted form. 
llth. That notwithstanding the recommendation of General 
Hutchinson that the speed of the trains on the bridge should be 
restricted to 25 miles per hour, the railway. company did not 
enforce that recommendation, and much higher speeds were 
frequently run on portions of the bridge. 12th. That the fall of 
the bridge was occasioned by the insufficiency of the cross 
bracings and its fastenings to sustain the force of the gale on the 
night of December 28th, 1879, and that the bridge had been 
previously strained by other gales. 13th. That although the 
eneral bearing of the evidence indicates the cross bracing as 
ing the first part to yield, yet it is possible that the fall of the 
bridge may have been occasioned by a fracture, or partial fracture, 
in one of the outward leeward columns, meno by causes 
analogous to those which fractured other columns shortly before 
the accident; for if a fracture, or partial fracture, of a dangerous 
character occurred in one of these columns, the extra strain 
brought on by the force of the gale, accompanied by the weight 
and tremour of the train, might have led to its final rupture. 
14th. That the first or southern set of continuous girde 
covering five spans, was the first that fell after the engine an 
part of the train had passed over the fourth pier, and that the 
two consecutive sets of continuous girders, each covering four 
spans, were in succession pulled off the piers on which their 
northern ends rested, by the action of the first set of continuous 
girders falling over, and probably breaking some of the supporting 
columns, 15th. That the extent of the work which fell must be 
attributed to the employment of long continuous girders, 
supported by piers built up of a series of cast iron columns of the 
dimensions used. 

In conclusion we have to state that there is no requirement 
issued by the Board of Trade respecting wind pressure, and there 
does not appear to be any understood rule in the engineering 
profession regarding wind pressure in railway structures; and we 
therefore recommend that the Board of Trade should take such 
steps as may be necessary for the establishment of rules for that 
purpose. We also recommend, before any steps are taken for 
the reconstruction of the Tay Bridge, that a careful examination 
should be made of those parts of the structure left standing, 
especially as regards the piers, with a view to insuring such altera- 
tions and amendments as may be necessary to give to these 
portions of the work complete stability. And we transmit here- 
with a further report from Mr. Law on that subject.—We have the 
honour to be, Sir, Your most obedient Servants, 

W. 
W. H. Bartow. 


Socrery or Enerneers.—In our account of the visit-of the 
Society of Engineers to the works of the South Metropolitan 
Gas Company, given in our last impression, a 20-horse power 
engine, by Middleton, was described as having a single cylinder 
and three piston rods. This is incorrect. The engine is com- 
pound, having a high-pressure cylinder within the low-pressure 
cylinder, and the central piston rod belongs to the former. 

Rattway Accipent.—<An alarming collision occurred near the 
Citadel Station, Carlisle, on Wednesday cvening. A train for 
Silloth, which left Carlisle Station at 8 o’clock, was turned upon 
the wrong line by a pointsman about a quarter of a mile north of 
the place of departure. While on the wrong road it wasrun into 
by an ordinary Glasgow and South-Western train. The Silloth 
driver had reve his engine on finding he was on the wrong 
line, but the collision could not then be avoided. The engines 
met buffer to buffer; some carriages were thrown off the rails 
and several passengers were injured. 

NavaL ENGINEER APPOINTMENTS. — The following appoint- 
ments have been made at the Admiralty ~-James Edmonds, 
chief engineer, to the Cambridge, for service in the Cyclops ; 
Edwin J. Pearse, chief engineer, to the Valorous ; David Wil- 
son, chief engineer, to the Bacchante ; Charles F. H. Tilbrooke, 
Henry Wallis, Thomas C. E. Hughes, and Stephen Hockey, 
acting assistant-engineers, to the Pembroke; William G. Taze- 
well, Arthur W. Turner, Sylvester Rawling, Albert E. L. West- 
away, John J. Carey, and Frederick J. W. Curtis, acting assist- 
ant-engineers, to the Indus; Albert J, Blake, Allan H. Slade, 
Alfred W. Gibbs, John E. Jenkins, George J, Garfett, Charles 

to the dais for disposal. 


this bridge, it would be well to obtain the best information as to ged 
the greatest known pressure of the wind, and to see how far it 
_— with the opinions which had been expressed by Sir 
Thomas Bouch, Mr, Baker, Dr. Pole, and Mr. Stewart. We & 
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CONTINUOUS AUTOMATIC VACUUM BRAKE. 


MR. F. W. EAMES, YORK, ENGINEER. 
(For description see page 22.) 
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ties slack than when they were tight, “it was a waste of 
energy to tighten them up, you cannot s t any reason 
for that?” what was Mr. Stewart’s reply! “No, it is 
very hard to answer these philosophical questions ! thd 
Well og Sage Rothery say, if Mr. Stewart’s theory was 
correct, the stability of a ship’s masts would be increased 
by the loosening of the shrouds. 

As we publish Mr. Rothery’s report in full, and as that 
report is nearly identical in every respect with the conclu- 
sions at which we ourselves arrived as soon as we had 
mastered all the evidence tendered, we shall not 
attempt to step by step over the ground. It may 
serve a useful purpose, however, if we here very briefly 
point out what was beyond question the proximate or 
immediate cause of the fall of the bridge. But first we 
may say that the fall of a carriage against the girders had 
nothing to do with the catastrophe. All the attempts made 
to make this theory hold together failed. There was, 
indeed, an inherent absurdity in supposing that the 
flimsy ash “roof sticks” and pine Sco of a carriage 
roof could have smashed up great plates of iron like those 
of the lattice girders. Strenuous efforts were made there- 
fore to prove that not the roof only but the framing of the 
carriage hit the girder. This attempt entirely broke dows 
and a final effort was made to show that the carriage ha 
really come against the girder, when a witness was called to 
rete that a “score” or mark was to be found on certain 

ttice bars, and that a splinter of wood had been driven 
between a cover plate and the plate below it. On 
examination it turned out that instead of the diagonals 
having been broken by the assumed contact of the 
carriage, the paint was hardly rubbed off them. But the 
fatal circumstance was that the marks were 11ft. or 12ft. 
above the level of the rails, while the second-class 
carriage referred to was only 10ft. high. The fall of the 
bridge was immediately due to the breaking away of the 
lugs on the cast iron columns to which the ties were 
secured. These constituted the weakest portions of a 
structure, throughout which weakness was the rule, not 
the exception. These lugs, as tested by Mr. Kirkaldy, 
were able to bear only one third of the strain which they 

d area enough to resist ; and this weakness was 
due to the circumstance that no equal bearing was to be 
had by the parallel pins in conical holes. The effect of 
all this is so fully set forth in the report that we shall 
not dwell further on it here. 

The most interesting part of Mr. Rothery’s report in 
many respects, is that dealing with wind pressures ; and 
we have an admirable example set forth of the errors 
which may be committed when two persons use the same 
words in different senses. At one period Sir Thomas 
Bouch wanted information about the wind pressure to be 
provided for in the Forth Bridge. He applied to the 
Astronomer Royal and others, and learned that about 
10 lb. per square foot would be enough; but “that 
upon very limited surfaces and for limited times 
the pressure of the wind does amount sometimes to 
40 lb. per square foot, or in Scotland probably more.” 
The Commissioners called the Astronomer Royal, Pro- 
fessor Stokes, of Cambridge, and Mr. R. H. Scott. The 
first named gentleman when asked by Sir Thomas 
-Bouch’s counsel how he could reconcile what he said to 
the Commissioners with what he said to Sir Thomas 
Bouch, explained that a very limited area did not mean 
to him afew square feet, but that might mean 100ft. or 
200ft., or even more, and that in his opinion there might 
be a maximum pressure of 40 Ib. or 50 lb. over an area of 
245ft., or the extent of a span of the Tay Bridge, but 
that it did not necessarily follow that there would be 
such a pressure over a span of 1600ft., that of the pro- 
od Forth Bridge. A further confusion seems to 

ve been set up about plate pressure and standard 
pressure. The pressure on a plate according to the best 
authorities is about 1°8 times the standard pressure, 
and the augmentation is due to the inductive action of the 
wind current at each edge, which carries air from behind 
the plate with it, and so leaves a partial vacuum at its back. 
It is easy to see that had any one in authority contem- 
plated the effectof a high wind, that either a radical change 
would have been made in the design of the structure, or 
that it would have been made stronger. According to 
Mr. Stewart’s showing he allowed for 20lb. wind pres- 
sure, although in France as much as 50]b. to 55 1b. is 
allowed for, and Mr. Brunlees stated thatin his own exten- 
sive practice heallowed 30 lb. Any text book almost would 
have shown that 501lb. should be allowed for. Mr. 
Brunlees took, it may seem, a small coetficient ; but he 
stated that he always dealt with this as with any other 
strain, and made his factor of safety five or six to one, so 
that his bridges or viaducts would require pressures of 
150 1b. to 1801b. to oversetthem. Mr. Stewart, however, 
admitted that had the Tay bridge been properly con- 
structed in all respectsit could have been blown down with 
a lateral force of 34°3 lb. to the square foot ; and as it had 
practically no holding down bolts, or next to none, it 
may be taken that it was certain to go over with a wind 
_—_ of 40 lb. to the foot, or just twice that on which 

r. Stewart seems to have reckoned. 

Before concluding we may point out that the true 
history of the Tay Bridge has yet to be written. The 
circumstances under which the contract was taken over. 
the price paid for the work ; Messrs. Hopkins, Gilkes, and 
Company’s financial arrangements ; the desire to get the 
bridge finished and opened in a hurry; the business 
relations existing between the various contractors, the 
railway company, and the engineers ; have not and may 
never be made public; and it may be said that the 
general public have nothing to do with them. Perhaps 
so. But there are reasons for all things, and it isa 
strange fact that a man who could design and carry out 
such a splendid work as the Reelah Viaduct on the South 
Durham and Lancashire Railway, should have designed 
and permitted contractors to put up such an abortion as 
the Tay Bridge, The viaduct is 1000ft. long, and in one 

most syructures 
in existence, The contrast between the two is so 


t, that it is scarcely credible that they were both 
e work of the same engineer. 


UNIVERSITY COLLEGE, LONDON, 

An influential meeting, under the auspices of the 
Lord Mayor, was held at the Mansion House on the 2nd 
inst. to call the attention of City magnates and others to 
the work done by University College, and to the necessity 
of aid towards the extension of the building, rendered 
necessary by the great increase in the number of 
students, and also by the greatly enlarged field of modern 
educational activity, which requires not only museums, 
but good laboratories for the proper study of physiology 
geology, or botany, quite as much as for the study o 
chemistry or of physics. The establishment of labora- 
tories, museums of specimens, models and drawings, lecture 
rooms, and other requisites of higher education, is so 
costly that no students’ fees could supply these. Outside 
aid must be forthcoming, and in accordance with English 
ideas of self-help, it is better that this should be given 
by the public spirit of individuals, or corporations, 
than by the Government. The total cost of completing 
the buildings of University College, we understand, is 
estimated at £105,000 ; we pan this does not include 
scientific apparatus and appliances for study and research, 
but only that of the buildings and fittings. Considering 
that Edinburgh has lately subscribed nearly £100,000 for 
the extension of its University buildings to meet the 
requirements of modern teaching, it would be far from 
creditable if London, the capital of the empire, could not do 
asmuch. Manchester, Leeds, Newcastle, Sheffield, Liver- 
pool, Nottingham, and Bristol are all actively,and with the 
greatest ible public spirit, establishing colleges based 
on the lines of University College, London. This move- 
ment is not before it was needed, and we think that Uni- 
versity College, the mother of this numerous and active 
offspring, should not be lost sight of through the sheer 
vastness and lack of united public spirit of our modern 
Babylon. We have said that this movement throughout 
England, for higher education generally, and also for 
specific instruction in applied science, has not come before 
the want has been felt and not before loss has been 
sustained. 

England no longer possesses the almost exclusive hold 
of the iron industries ; and to a great extent the loss of 
pre-eminence has taken place in some of our chemical 
industries ; in cotton and linen goods other nations begin 
to compete with us in the markets of the world. Doubt- 
less the high price of labour in this country has had much 
to do with stimulating Americans and foreigners to invest 
capital in industries at one time almost our exclusive 
territory; but the high price of labour does not account 
for all the change. Other causes have been at work, and 
one of them, the want of higher scientific knowledge, of 
thorough professional training in the power of applying 
science to technical processes, has had much to do with 
the success with which foreigners have been able to invade 
our markets at home andabroad. The various schools of 
art design throughout the country will, it is to be hoped, do 
much to aid usin giving a more artistic appearanceto many 
of our manufactured articles. What is wanted even more 
is a professional training of the masters and managers of 
our larger and more important manufacturing industries. 
The establishment of chairs, museums, and laboratories 
for technology in colleges and universities in the United 
Kingdom is an imperative necessity; and in the absence 
of Government al we must trust to the public spirit of 
individuals and of corporations to supply the want. 

On referring to the prospectus of the Department of 
Applied Science and Technology, we are glad to notice 
that University College wisely avoids the mistake, some- 
times made, of attempting to supersede the practical 
training of the workshop. Thus, in looking over the 
three years’ courses of be aa A recommended for the engi- 
neer, metallurgist, iculturist, alkali manufacturer, 
dyer, calico printer, and other professional or industrial 
Same, we note that the college work is to be 
ollowed by the all-essential training in the workshop 
or factory. This is as it should be; the attempts 
hitherto made to combine practice with science at 
educational institutions have always failed. Manu- 
facturing operations have to be carried on against 
keen competition ; hence the closest attention to expendi- 
ture is absolutely essential for success. The aims of an 
educational institution are different, and consequently 
this important qualification, together with much else 
which may be included in the terms business habits and 
knowledge, can only be learned by contact and contest 
with the world. To put it briefly, practical know- 
ledge must be acquired in the works or factory 
established, not for education, but for making money. 
The high renown won by University College for the 
excellence of its teaching of languages, literature, and 
pure science, the breadth of its general culture, and the 
distinguished Sa long since attained by its school of 
medicine, lead us to hope with confidence that its 
recent establishment of a department of gs science 
and technology will supply an urgent public want, and 
add fresh laurels to an institution which, during the first 
half century of its life, has been full of educational 
activity. We wish it the success it merits in its present 

appeal to the enlightened generosity of Londoners. 


THE GAS EXPLOSION. 

RarEty has so much damage been done over so considerable 
an area in the centre of a large town with so little loss of life. 
The terrible gas explosion in Tottenham-court-road and the 
neighbouring streets lying right and left of it, which took 
place about seven o’clock last Monday evening, presents no 
more singular feature than the small loss of life which it has 
caused. The main in which this accident occurred is one 
which has just been laid, and was on the point of being closed 
and used, It has lately been put down along Guildford-street, 
through Russell-square, Montagu- and Bedford-square, 


lace, 
and was in actual use up to the print fo Bayley atest where 
the explosion commenced. Here it crosses olvenham-court- 
road, goes along Percy-street and 


Charlotte-street, and so mp 


towards Fitzroy-square, This large main, which has a dia. 
meter of 36in., was attached at this extremity at right angles 
to another main which was charged with gas; connection 
between them was, however, shut off by a massive iron valve, 
which was to be kept closed until the main was finished and 
ready to receive its charge of gas, This valve was situated at 
the intersection of Charlotte-street and Howland-street, and 
all depended upon its integrity. As no disaster had hitherto 
resulted from such anarrangement, there was doubtless a feelin 
of safety or confidence in it. If, however, the valve poet | 
some kind of damage allowing a stream of gas to pass it and 
enter the new main, the result would simply be that the main 
would be filled with a mixture of gas and air, The new main, 
it should be recollected, was closed at the extremity farthest 
from the valve, the distance between these points being nearly 
half a mile. When the gaseous mixture was fired in Bayley- 
street, probably by the merestaccident—though if there is any- 
thing to be said on the point it will doubtless be made clear 
at the coroner’s inquest—a series of tr explosi 
followed, tearing up the roadway in street after street, and 
finally tempetiabtng the valve at the top of Charlotte. 
street. When the time comes to decide with whom 
the responsibility for this disaster rests, the condition of 
this valve will form an important question for consideration. 
As far as can be at present learned the explosion resulted from 
the escape past this valve, into the supposed empty main, of 
sufficient gas to constitute an explosive mixture of air and gas in 
the proportion of from ten to thirteen to one. It will have 
been gathered that a long length of main had been laid, which 
was attached to prt, bate main by this valve. The latter 
main was full of gas, under working pressure of about 3in. of 
water. The new main just laid h Sees under the process 
of testing with air at a pressure due to 24in. of water. This 
heavy pressure was visited upon the valve as well as the 
whole length of pipe, and it is notimpossible that it sufficiently 
displaced the valve disc to admit of the passage of gas into the 
new main as soon as the air in it had fallen below the pressure 
due to 3in. of water. If this was the case the presence 
of gas in the destroyed main is explained, and such a mixture 
being formed, it is very well known that no pressure from the 
valve.end would prevent what is known as “firing back,’’ 
any more than it would with a mixture of hydrogen and oxy- 
gen. It seems remarkable that such a pressure as 24in, of 
water should have been employed for testing, and with so 
unusual a proceeding, it may be questioned whether corre- 
spondingly unusual precautions were taken to prevent acci- 
dent. It should also be remarked that if the new main was 
supposed to contain only air, it is curious that an attempt 
should have been made to test it with a naked light. 
This has to be learned, meanwhile various hypotheses 
have been put forward in explanation of the disaster. 
It has been suggested that a heavy load of granite which was 
transported along the road above the valve on the morning of 
Monday, may have caused a displacement of it. Others, 
again, hold that another explanation altogether may be 
offered, and another source be sought for the intrusive gas. 
A leader, again, in the 7'imes of Wednesday, goes so far as to 
suggest that we have overlooked certain properties of gas 
which have now for the first time been very unpleasantly 
revealed to us. It seems, however, to have resembled in 
every respect the firing of a gaseous coal pit. The t 
iron main represented the underground working, and shafts 
have been created at intervals by the blowing up of the road- 
way and the pavement, at those points where the road offered 
the least resistance to the great pressure produced by the 
sudden expansion of the burning gaseous mixture. At each 
point where the roadway has been broken through, and the 
paving stones and soil were thrown into the air, a fresh 
explosion would take place, and although they would follow 
each other at very short intervals, some time would elapse 
before the sound would reach any observer, and this would 
tend to make the several bio aap more distinct and indivi- 
dual in their character. The distance between the places 
where the roadway has been blown up are respectively 
ara tt ye 14 yards, 56 yards, 125 yards, 330 yards, 
and 95 yards, or a total length of nearly amile. It was 
extremely fortunate that of the places where the explosion 
tore up the road, one of them was not the part of the pipe 
crossing the busy thoroughfare of Tottenham-court-road. The 
iron pipes which exploded have from some of the breaches in 
the roadway entirel enone even the fragments are not 
visible. In other places large pieces are lying about which 
are said to have been hurled high into the air, A man who 
was walking along Percy-street was lifted off the ground and 
then buried with a lot of débris at the bottom of a deep hole 
in the roadway ; he states that a thick red dust enveloped 
the street. 


THE TONNAGE RATES FROM YORKSHIRE TO LONDON. 

Wauat is being looked upon in South Yorkshire as a novel 
and at the same time highly important application has been 
made during the week to Sir F. Peel, Mr. H. Price, and Mr. 
A. E. Miller, Q.C., the Railway Commissioners sitting at 
Westminster. The application was made at the instance of 
the Denaby Main Coa egy who ask for an order to 
restrain the M. S. and L, ilway Company from charging 
rates which it was alleged gave an undue advantage to other 
collieries over that of the applicants. Apart from what has 
been published, it may be stated that the Denaby’ Main 
Colliery is the deepest pit in Yorkshire working the na 
seam. It is sunk near the ridge which indicates the great 
magnesian limestone formation, and is consequently only 
about eight miles at the most from the Hexthorp Junction 
near Doncaster, to which point the M. S. and L. Railway 
Company convey the coal for the Great Northern. Many 
years ago the company fixed a uniform rate of 1s. 4d. per ton 
for collecting the coal at the pits and taking it to Doncaster. 
At that time there were only one or two collieries between 
Wombwell and Doncaster, a distance of twelve miles, whilst 
now there are Manvers Main, Wath Main, Corton ‘Wood and 
Denaby Main and others. The company complains that it 
is charged the same rate as collieries nearer some 
five or six miles further from Doncaster, ‘The owners further 
complain that the pouipeny fs an undue preference to 
collieries in the Sheffield an therham districts by convey- 
ing their coal to Grimsby and New Holland at a lower rate 
than they its coal. And further, that the M.S, and 
L. Railway Company being in a of the Don 
Navigation and Dearne and Dove Canal, charges excessive 
rates, The question is an importantone, and as the matter was 
adjourned at the close of the first day's sitting, considerable 
interest is being attached to the proceedings. 


BYE PRODUCTS IN GASWORKS, 
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ion occurred. At last, however, it is being disposed of, 
ery a very low price, something Jike 5s, 6d. per chaldron, 
and it is not being bought for home consumption, but for 
export to France and Belgium, At gasworks nearer to the 
centres of population the same difficulty existed, but recently 
a step in advance has been made by offering the coke broken 
small and screened for household use. Thus prepared it is 
becoming very popular as fuel, the great objection to its 
use heretofore for house fires being the trouble incurred in 
breaking it, with the attendant loss and dirt. The dust can 
be sold to brick-makers in any quantity. It does not appear, 
however, that there is any good coke-breaker in the market 
all those yet used being unsatisfactory. A French machine, 
worked by a gas engine, tried at the Crystal Palace Gas- 
works, cannot be got to last. The great difficulty is with 
the bearings, which are quickly cut to — by the sharp 
coke dust which cannot be excluded. As to other bye-pro- 
ducts, nearly all the great companies have been compelled 
to work them up. Thus the South Metropolitan Compan 
make not only sulphate of ammonia, but anthracine, benzol, 
naphtha, and other coal tar derivatives, None of the com- 
panies have yet made the coal tar dyes, but they carry out 
the first steps of the processes, 


THE STEEL-MAKING EXPERIMENTS BY THE INDIAN 
GOVERNMENT, 

Tue practicability of making iron and steel in the Central 
Frovinces in large enough quantities to insure good com- 
mercial results yet appears doubtful. It will be recollected 
that the desire has been to smelt rich ore with very poor and 
sulphurous col which can be coked to only a meagre extent. 
A process of avenge iaaae and the treating of the sponge 
in crucibles has been found capable of producing excellent 
tool steel ; but the excess of sulphur taken up from the coal 
makes the product incapable of use for rail or for sheet- 
making. Mr. William Hackney, of Newport, Monmouth- 
shire, a reported to the Government on the whole question. 
He thinks that a free use of lime may greatly reduce tue per- 
centage of sulphur, and that pending other arrangements ‘‘a 
small Blair reducing furnace, such as Mr, Ireland, of Man- 
chester, proposes, and a six or twelve pot crucible steel- 
melting furnace may be prudently put up at Warrora, as there 
is no doubt that a good spongy iron and excellent tool steel 
can be made from the materials of the district.” Mr. 
Walter Ness also, in an official report, points out that such 
a furnace would yield ‘5 cwt. or Gewt. of steel per day, 
which would not a satisfactory out-turn.” He therefore 
advises that an improvement upon the Blair-Ireland furnace 
should be tried ; and in the hope of finding such a furnace he 
has, in the past few days, gone to the United States. That he 
may be successful in obtaining the furnace which is thought 
necessary, is to be desired ; but unless the proverbial effect of 
distance has something to do with it, it is not plain why it 
should be expected that success in this direction should be 
more easily obtainable in America than at home. 


LITERATURE. 


oe on the Strength of Wrought Iron and of Chain 
ables, By Commander L. A. Bearpstegz, U.S.N. Member 
of the Board and Chairman of the Committees. Kevised 
and abridged by William Kent, M.E. Now York: John 
Wiley and Sons. 1879. London: Triibner and Co, 
NOTWITHSTANDING our experience derived from Prof. 
Thurston’s report on the copper—tin—zinc alloys recently 
reviewed in these columns, we opened this volume 
with every disposition to judge of it favourably, 
and award it praise for whatever information it 
might contain novel, worthy of notice and remem- 
brance. We have read the whole volume through, and 
regret to have wasted so much time in searching for 
what does not exist. No English well-read mechanician 
or engineer will find anything in this book that he is 
not already familiar with in “Captain Brown on Chain 
Cables ;” “Tredgold on Iron;” the late Professor 
Barlow’s volume on “The Strength of Materials ;” 
Telford’s “Official Inquiry”—in relation to the Menai 
and Conway Suspension Bridges— Eaton Hodgkin- 
son’s “ Researches made for the Commission on the 
Use of Iron for Railway Structures ;” M. Morin, 
“ Récherches sur la Résistance des Matériaux ;” Edwin 
Clark’s “Conway and Britannia Bridges ;” Mallet’s 
work on “ Materials Employed for the Construction of 
Artillery ;»> W. Fairbairn’s many papers on “ Iron,” 
and various other works perfectly well known to English 
students, and which are, or ought to be, equally familiar 
to every well educated American mechanieian. With all 
these before him, what need of this new book, the pre- 
tentiousness and emptiness of which, as we learn from the 
book itself, is the result of the labours of three separate 
committees sppcinted, and we must presume subsidised by 
Congress, and with but little foresight, as we learn from the 
following words :—“ As the three committees consisted 
of but five members of the Board, one of whom was 
chairman of all, it was considered advisable, in order to 
economise time, labour, and means by the avoidance of 
duplication of expensive experiments, and of making 
duplicate and triplicate reports of the same series, to 
consolidate the committees, and to conduct the investi- 
gations in such a manner that a single report would 
cover the whole ground.” From what precedes our 
ers will not expect here any analysis of or general 
remarks upon what is so long familiar to English 
readers, and so much better expressed in British works 
published. 

e real difficulty of sound and reliable chain-making 
from any proper description of rolled bar possessing a 
certain balance of ductility and rigidity lies in the welding 
of the links; and on this point we find not a single 
deduction or suggestion of the slightest value. Indeed, 

| that is said seems to come from minds more familiar 
with mere book knowledge than habitually well versed 
in the work of the smithy. In the section on studded 
or unstudded cable-links, we find the somewhat 
startling yet quite mg game assertion of the com- 
mittee, that unstudded links are the better of the two. 
Any competent scientific reader might judge of the 
value of the entire report from this one section. The 
rters do not catch sven a glimpee of the fact that 


longitudinal pull upon the chain can introduce a 
serious amount of transverse strain anywhere upon the 
iron of the link, then the studded chain must have the 
reference ; but if the form of the link be such that 
Fittle or no deformation can occur by resolution of the 
longitudinal strain into transverse directions, then 
unstudded chain may be as trustworthy as chain with 
studs. This is practically seen every day exemplified 
in the chain sold by British makers under the name of 
“short-linked crane chain,” in which the size of the 
link is reduced to a minimum in reference to the 
diameter of the iron of which it is formed, so that but 
little transverse strain can be induced before the 
breaking weight of the chain itself is nearly reathed, 
and in which the oval form of the link itself closely 
approaches that which theory would indicate. 


THE LIVADIA. 

Werillustrate this week the famous Livadia, built ostensibly 
as a yacht for the Czar, and launched on Wednesday at 
Govan. <A _ special meeting of the Fairfield Association 
was held in the Fine Arts Institute, Sauchiehall- 
street, on Wednesday week, when a paper was read by 
Captain E. E, Goulaeff, naval architect, Russian Imperial 
Navy, on ‘The Fairfield Yacht for the Czar, and Vessels of 
her Type Considered as means of International Communica- 
tion.” Ovr engravings, taken with the following descrip- 
tion prepared from this paper, will make her construc- 
tion clear. In our next impression we shall give addi- 
tional illustrations and particulars. The vessel is 235ft. 
long, 153ft. broad, and has a draught of 6ft. 6in. She might 
have been a little longer, but on closer investigation it was 
found that the addition of some 25ft. or 30ft. to her length 
would not have reduced the resistance in water. She 
might have been a little narrower to suit the taste of most 
people, yet, says Captain Goulaeff, ‘‘the beam of 153ft. 
cannot be regarded as being too great if we bear in 
mind the main object of her design, namely, the desire to 
secure the greatest steadiness.” Her small draught is, perhaps, 
the most peculiar of her features. Experimental analyses, 
agreeing with the actual results derived from the trial trips of 
extremely broad vessels existing in the Black Sea, prove that 
at certain speeds a very much broader vessel required only 
half as much power compared with another vessel of similar 
form whose draught is double. In fact the principal propor- 
tions of the yacht could scarcely be altered in any way to 
the “penag. 3 of the ship. A large superstructure has been 
built upon the main body of turbot shape. This superstruc- 
ture is of the shape of anordinary vessel, and, being of the usual 
form, will no doubt gratify the eye of those who are not 
sufficiently educated to admire the uncovered sides of the 
lower turbot portion of the ship, which, however, were the very 

rts that had the greatest shere in limiting the rolling at sea. 
The turbot-like lower part of the vessel contains machinery, 
coal, and stores of all kinds. The steel superstructure risin, 
over it contains accommodation for the crew forward an 
for the officers aft, whilst the _— beyond it includes only 
the Imperial apartments and the cabins for the suite. 
The turbot-like portion is built of steel, with a double bottom, 
whose height is no less than 3ft. 6in. in the centre. This 
double bottoni is divided into forty water-tight compart- 
ments, and extends throughout the flat portion of the bottom. 
At the sides it is superseded by the cells formed by running 
two vertical bulkheads right round the ship, and subdividing 
the distance between them and the outside skin into forty 
other compartments. ‘These side cells, formed of continuous 
bulkheads, and covered by the plating of the rounded deck, 

resent a very rigid, continuous, annular structure, which 
| on its lower points tied together by the radial girders, 
forming the bracket framing of the bottom, and by the heavy 
beams of the rounded deck, also radial, at the top. Thus the 
turbot-like portion is made amply strong enough to with- 
stand those forces which might be experienced in the roughest 
seas, and the local strains, such as those produced by the 
powerful machinery with which the ship is provided—par- 
ticular attention being paid to the structure of the stern, in 
order to distribute the strains on the brackets supporting the 
propelling shafts of the side screws. The is not so 
wide as the steel superstructure, so that all around it on the 
deck a continuous gallery is formed, which is used for 
stowing anchors, mooring the vessel, oe up boats, steam 
launches, and a small steam yacht, carried on the davits, 
which are supported by bridges projecting radially outwards 
from that gallery. The roof of the palace is carried right 
over to the same width as the lower superstructure, thus 
forming an awning over the gallery, shading from sun or rain 
the lower storey of the palace, and widening at the same time 
the promenade above. Inside the lower storey forward, and 
away from the heat and smell of the engines and galleys, are 
the apartments for the Emperor, and aft those for the suite. 
Beyond the promenade on the awning deck is a reception 
saloon, whose height is 12ft., and, therefore, greater than has 
been reached on board any other ship. In its forward part will 
lay a fountain, surrounded by a bed of flowers. The whole 
ecorative works of this saloon remind them, said Captain Gou- 
laeff, of the rooms of Louis XVI. at Fontainebleau, and the 
designs of this and other apartments were oe by the well- 
known Scotch artist, Mr. W. Leiper. The drawing-room will 
be furnished in Crimean-Tartar style, whilst other rooms will 
be of a simple kind of modern English. Behind the funnels 
on the same awning deck stands another deck-house, including 
rooms for the Grand Duke Constantine and the captain of the 
ship. Just in front of the funnels is the bridge, from which 
the ship will be governed, either by the steam-steering gear 
acting upon her rudder, or by means of another gear designed 
for steering the vessel by means of her side screws. Machinery 
has been employed largely to supersede manual labour, and 
there are no fewer than twenty-three separate steam engines 
on board for different preporn- The propelling engines of the 
yacht, designed by Mr. A. D. Bryce, are of a construction 
decidedly novel, and have been erected in a somewhat novel 
manner. Their foundation, which is of steel, forms 
of the framing of the double bottom. Captain Goulaeff 
discussed at some length the question of vessels of the 
Livadia’s type considered as a means of international commu- 
nication, and in his concluding remarks said—‘‘ Three sides 
and the double bottom would prevent the ship from sinking 
should she be seriously damaged by collision or stranding, 
and three independent engines would insure the possibility of 
navigating the ship to the place of her destination with one or 
even two engines broken down—an advantage of which not 
ong of the existing steamers could boast, After losing the 
the yacht was not left helpless—she could be handled 
as by steering her by the side screws,” 
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TYPE DRAWINGS FOR MAIN SEWERING AND 
WATER SUPPLY. 

Tue illustrations which we give this week on page 25 and 
on page 32, are taken from sheets Nos. 5, 6, 7, 8, and 9. 
The lower figure, page 25, is a section of a main outfall sewer 
brought to the face of a steep sea-cliff, as at North Shields and 
some other places. The drawing shows a brick sewer ending 
during ordinary periods of sewage-flow at a vertical shaft in the 
cliff down which a pipe of cast iron is to be taken through a 
bottom tunnel-heading down to low-water line, or as may 
otherwise arranged. The sewer is shown continued to the outer 
face of the cliff, which would discharge on special occasions 
storm-waters. The sewer ends are shown protected by hinged 
flaps, the outer one to prevent the wind, the inner one to 
prevent wind or sewage gases flowing back to the sewered and 
drained areas. ‘There is a manhole, the entire area being 
indicated as for ventilation. With respect to the grating on 
the top of this manhole, we might suggest that it would be 
better were this a solid cover, a3 the fall of water in the 
vertical sewer would then act as an exhauster of the sewer air, 
which would be passed away to sea. If, however, it is not 
convenient to ventilate at this point, the manhole may be 
covered, and a ventilating drain = carried from the manhole 
chamber to some convenient point. Mr. Rawlinson insists 
that the manhole must be fully ventilated. At the end of the 
tunnel, on the level of the beach, means of access are to be 
provided to enter the tunnel, and an iron ladder may be fixed 
in the vertical shaft to enable the engineer to examine and, if 
necessary, have the pipes repaired. In the horizontal tunnel 
there is to be a relief valve on the cast iron outlet pipe, to 

revent bursting when the sewer is discharging tolerably full. 
This relief valve will also liberate air during the rising of the 
tides, &c 

Thefigures which arefrom sheet No. 6, are a plan anda section 
for a main sewer outlet to the sea or to atidal estuary on a 
flat shore. The main sewer is shown to be carried to a manhole 
chamber having a flap cover in the manhole chamber ; there 
are low-water outlet and top, or high-water flood outlet. The 
ordinary or dry weather flow of sewage will be brought from 
the main sewer to the bottom of the manhole chamber by a 
cast iron pipe, as shown. A manhole with full means for 
ventilation is shown over the commencement of the low- 
water pipe, and the end manhole chamber must be fully venti- 
lated, either at the cover or by ventilating pipes taken from 
the top of the manhole chamber to some safe point. The 
bottom pipe in the manhole chamber may be taken into and 
below low-water line; the upper or overflow pipe may be 
taken on to the shore below high-water line, and as far as 
may be found necessary. It is intended by the delineated 
arrangements to permit the tide to rise and fall within the 
manhole chamber in such a manner as not to disturb the flow 
of sewage or drive back sewage gases during the rising of the 
tidesorduring rough weather. The detailsfrom sheet No.7, page 
25, consist of sections and details for a balanced tidal-flap for a 
main sewer outfall. Such an apparatus may be placed on the 
outlet of any sewer ending at a river margin or on the sea- 
shore. A proper manhole chamber would have to be con- 
structed, similar to the one shown on sheet No. 6, or a 
modification of this form of manhole chamber, so as to protect 
the flap and allow it to work safely. 

In the illustrations at the top of page 25, and the 
separate cut on page 32, we return to water supply works. 
These are from sheets No. 8 and 9, the plan being from sheet 
8. Together these consist of a plan and details of covered 
service reservoir. The plan is drawn for brickwork backed 
with concrete. Fora reservoir of this class the first necessity 
will be to excavate the site, and to see that the bottom is made 
ss water-tight before commencing any other work. A 

ttom of rock must be levelled and cleaned, and if there are 
fissures these should be opened out and be made good with 
Portland lime mortar; if of gravel or sand the entire area 
should be incorporated with silt by washing clay in and incor- 
porating it with the subsoil. lining or covering of clay 
puddle placed upon porous gravel or sand is liable to crack, 
and so allow water under pressure to escape. If the entire 
area is covered with puddle, special arrangements must be 
made to give the side walls and pillars safe foundations. 
Portland lime concrete should be used in preference to clay 

uddle. In construction great care must be taken to sta 

th side walls and piers to keep them in place as the wor! 
proceeds ; if this is not done with judgment the work will 
suffer injury. A service reservoir should have inlet and 
outlet valve chambers. A stair or ladder entrance and an 
overflow and washout chamber there had better be on the 
outside of the tank walls. The entire area of the tank or 
reservoir should be arched over, as shown on sheet No. 9; 
there must be means for occasional lighting, and full means for 
permanent ventilation. 

The working arrangements are placed outside of the tank, 
and are designed so as to be capable of working independently, 
that is, the tank may be emptied for repairs or for cleansing, 
and yet the supply of water be continued. The rising main, 
if pumping is in use, or the inlet main, if the supply is b 

vity, from a river or springs, must be pla its fu 

iameter above the level of pro top-water, and be 
connected in the vertical pipe which communicates with the 
bottom of the tank; the outlet or supply pipe passes 
from the bottom level of the tank, having a vertical pipe upon 
it, as shown. From the inlet vértical pipe to the outlet 
vertical pipe there is, at the level of top water, when the tank 
is full, a cast iron pipe connecting the two vertical pipes ; the 
use of this ement is as hereinafter described. In both 
the tank now illustrated and that given in our last impression, 
the intention is so to connect the inlet mains and outlet or 
supply mains that by closing the inlet valve and the outlet 
valve on the tank side, and opening the connecting pipe valve 
and the outer supply valve, the tank will be shut off, but the 
supply of water may continue through the pipes as arranged. 
From the side of the inlet chamber a pipe is taken to convey 
any overflow of water to the washout chamber. This pipe 
must be carried round on the outside of the tank at top 
water level, as shown on the plans, to a junction with the 
vertical pipe in the washout chamber, which connects with the 
bottom washout pipe outside the washout valve. On the 
inside of the tank, and opposite the outlet or supply pipe, a 
fine wire screen is arranged, having an area many times larger 
than the cross sectional area of the pipe. This screen is to 
prevent the entrance of any substance carelessly left in the 
tank at any time. The water is supposed to kf » pure, so that 
the screen is not intended to have any other effect on the 
water than to prevent floating bodies passing into the supply 
pipe. The screens are intended to move on hinges like a pair 
of gates. The ladder for entrance will be a fixture, and may 
be mace of iron, 

The external angles of the buttresses and piers are shown to 
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PLAN OF SERVICE RESERVOIR 


SCALE 


PIPE AT TOP WATER LEVEL 


be rounded ; brick termed “bull nosed” would be made for 
this work. The inner angles are also shown to be coved ; 
this mode of construction gives greater power of endurance to 
the work when completed, as there are no sharp angles of 
brickwork to crumble away, and the inner angles can be more 
readily cleansed. Covering arches: Especial attention should 
be paid to the pro mode of constructing these arches. 
It must be noted that the finished reservoir, when looked at 
from inside, must show the covering arches to present the 
appearance of half a The springing line of the 
buttresses must be level, and the springing line of the piers 
may be level, but raised as shown on the section to produce 
the cross-section curve, the longitudinal up curve being 
formed on the walls above the arches. On cross-section the 
spring line of the main covering arches will rise from the side 
walls to the pier walls, and the centres will be tilted, as 
indicated on the section to give the finished cross sectional up 
curve. This mode of construction, if properly arranged for 
and carried out, will add materially to the strength of the 
work, and give the finished tank a neater and stronger 
appearance. Cross-section buttress walls are shown, and the 
drils of the main covering arches are shown to be worked 
in bond from the springing, hat is, the 9in. arch is not taken 
separately round from sprio line to springing line, but is 
worked in bond with set-offs of half brick to the Yin. work. 
The outer springing of the main covering arches on the side 
walls must be ly supported by additional counterparts 
where necessary, carried from the side walls to the solid 
d. When the arches have been completed, but before 
e centres are struck, the entire surface must be covered over 
with rich Portland lime concrete, 1 to 5. Over this a thin 
covering of asphalte may be laid, the whole to be covered 
with soil 12in. in depth. The lights and ventilators must be 
so arranged at the highest points of the main covering arches 
as to allow of permanent ventilation without the admission of 
dirt, and the admission of light when this is required. When 
the tank is at work light must be excluded. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responnble for the opinions of our 
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man of the company, and in reply was then informed that 
“although McCulloch will not be reinstated as an engine-driver, 
he will be propel to consider favourably any application he 
may make for other 


& perpetual fine of £1a week—in addition to being suspended 
from work from the date of the accident—January 24th—to the 
trial—April and then being unjustly imprisoned for two 
months. I therefore requested that justice should be done, and 
that the matter should be reconsid and it gives me very 
much pleasure to state that I have just been informed that this 
unfortunate man is released from prison, and is at once to be 
reinstated as an engine-driver, to work upon the Lockerbie and 
in conclusion to express my thanks to a number of | 
engineers who have forwarded to me very courteous and con- | 
gratulatory letters, and I also hope that they will “‘mark their 
sense of the injustice” by sending a subscription to the fund 
now as ty the editor of the English 
Mechanic in his 465. E. Srrerron, 
Saxe Coburg-street, Leicester, July 5th. 


SIGNAL COMPENSATORS. 
Srr,—I beg to submit to your notice the enclosed drawing of 


it signal wire com some of which have been in 


paten’ pensators, 
= on the Southern division of the North-Eastern Railway for | 


than , and orking tisfactorily, viva is destroyed.” This I 
Company's. engines is trying one near London. | admis Veet if there four dimensions space, 


The object of the invention is to allow automatically for the | impossible to tie a knot. It isa proposition in — mathematics, 
ion and contraction in the length of signal wires on a change | but has nothing whatever to do with the universe, because no 

of temperature taking place. such thing exists as a body incapable of reacting on another 
The apparatus is to S fixed in or as near the signal cabin as | body; indeed, it admits of mathematical proof that no such 
possible, and it is free to act upon the signal wire at the time the | body could exist and be capable of destroying motion. Mr. 
signal arm stands at danger. It consists of two standards carry- | Browne, indeed, grants that we have “no reason to think it 
ing an axle, on which revolve a double-grooved pulley with a | true of the particles of our universe.” We may dismiss this 
ratchet toothed rim, and a single-grooved pulley. tween these objection altogether. But, writes Mr. Browne, “In ‘*®. Il.’s 
pulleys is a semicircular frame, to the same foundations | universe where there is nothing but matter and motion this 
as the standards, and slotted throughout its semicircular portion, would be true of the ultimate particles of all bodies.” I am 
which is concentric with the pulleys, the slot being at one extre- | quite at a loss to understand how Mr. Browne arrives at this 
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mity formed excentric to the pulleys. The single-grooved pulley conclusion. Although there is nothing in my universe but 
renal lug which projects bens $2 in onaisletior frame, and at ite | matter and motion, ‘co is elasticity all the same, and there is no 
end carries a pivotted pawl fitted with a friction roller, which | reason why there should not be; and here, to avoid the chance of 
engages in the semicircular slot, and when in the concentric por- future misconception, I assert that in this universe there is no 
tion, keeps the pawl in action with the ratchet wheel, but when such thing—as a dynamical fact, at all events—as an isolated atom. 
in the excentric portion takes the pawl out of action therewith. In kinetics we have to deal with molecules, and it will not be 
The signal wire is fastened by a short length of chain to one of | denied that molecules may be elastic. Crookes’ researches bring 

the grooves of the double pulley, to the other groove of which is us no nearer than we were a century since to the atom. 
fastened a chain carrying a taking-up weight, and to the single- “Motion, as I understand it,” writes Mr. Browne, ‘‘is simply 
ved pulley is fastened a chain which round it, and is a state of any particular body, and it is destroyed whenever that 
fastened to the opposite ends of the signal era in the cabin. | body comes to rest.” Your correspondent has evidently failed 
York, June 21st, Jyo, CaRiss. to p the meaning of my proposition, which I must t erefore 

| endeavour to state more precisely than I have yet done. 
Let us sup the existence of a system or group of bodies 
THE MECHANICAL THEORY OF HEAT. a, b, ¢, d, €, fr h, i, j, ten in all, or any other number. These 
Srr,—When I wrote my first letter on this subject, I did not | bodies may have different pressures and different velocities. 
anticipate that I would have to take part in a discussion. My | The momentum of the system as a whole will be expressed by 
object was only to place my views on record in your for | the sum of the masses into the sum of the velocities. Now, no 
future reference ; but I have no reason to complain of the course matter what changes in velocity may take co among these 
which matters have taken. Indeed, step by step Mr. Browne is | bodies by mutual actions, the tum of the system as a 
becoming converted to my views; and I have good hopes that he | whole will remain unaltered. Thus, if a, b, ¢, d, ¢, f, 9, h, , 
may ry converted wholly. Firstly, he gave up potential energy. | were brought to rest by inter-action, then would the mv of 7 
Then he abandoned the doctrine of attraction Comes I quoted | equal the mv of the entire system before. Nothing that the bodies 
Newton inst it; and he now admits that all the energy can do to each other can in any way affect the mv of the system, 
developed the combustion of two gases originally resided in | I do not think Mr. Browne will dispute the truth of this pro- 

the gases, although he in his first letter apparently disputed this. ition. But I must to warn him that the vis viva of a 
His objections to my theories now lie in a Dutshell, admit of | is really a function of the time in which the transference of 
“<5 easily disposed of. motion takes place, and that it must not be held to overset my 
“With regard to the destruction of motion,” writes Mr. | a as pes. to which it does not apply. 

Browne, ‘‘I can only refer to any text-book on dynamics for a! ow I regard so much of the universe as we have any knowledge 
roof of the theorem that in all cases of im between inelastic or conception of as a system, the total mv of which is constant, 
i i “f willingly admit, just as I and being constant I aasert that motion is indestructible. Before 
it would be # body in motion can come to rest it must part with the whole of 
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ACCIDENT. | 
Srr,—In your issue of June 11th I mentioned that I had been | ‘ian , 
very much surprised that the Caledonian officials intended to | 
discharge driver McCulloch, when released from his unjust im- | 
prisonment, because “‘he had damaged the reputation of the 
chain brake ;” and in reply to a letter I was informed “that this 
matter was quite decided.” This would have been such a very 
that I at once the case before the chair- | 
is reply, at first sight, appeared satisfactory; but when I | 
found that the wages for this “other employment” would be | 
| about half those of an - it amounted to | 


Juty 9, 1880. 
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n.; but I assert that it cannot get rid of its motion with- 
perpen 4 something else in motion ; and be it observed that 
T do not confine myself to one mode of motion. There are an 
infinite variety of motions, probably all engney eee: toa 
greater or less extent. We know, for example, that the ordinary 
motion of translation of, say, a projectile, can be converted into 
heat-motion and light-motion. 

If Mr. Browne wishes to demonstrate that there is a follecy 
in my arguments, he must be prepared to prove that it is possible 
for a system of bodies in motion to alter its momentum without 
doing external work, or having work done on it by an external 
agent. A prcof of such a proposition will be new in kinetics, 
and I shall be glad to seeit. If Mr. Browne is unprepared with 
this proof, and is also unprepared to disprove that the universe isa 
system or group. then my theories must stand, and motion is 

estructible. 

— Browne brings forward a stock argument, also advanced b 
your correspondent ‘S. R.”—‘Take the case of a projectile 
caught on a ledge just at its highest point of its path, what has 
become of the vis viva imparted to that body when projected 
in a vertical direction? It is transferred into a capa- 
city in the body for generating in itself the same amount 
of vis viva by falling freely back to its startiug point.” 
Here the words vis viva are used to express living force, and not, 
I presume, in the mathematical sense. What has to be accoun 
for is not the vis viva, but the momentum, or more strictly 
speaking, the motion that was in the projectile. Where has 

at gone to, with the work which it represented? Nothing, 
surely, connected with the laws of motion is more remarkable 
than the state of mind into which men get when dealing with 
this question. Here we have a statement that a tangible some- 
thing—energy—has been transformed into an attribute. It is as 
though one would say that a paving stone while it lay on the 

und was a paving stone, but that when it was put on a shelf it 

Cocome converted into a good temper. If Mr. Browne and others 
who hold such views would grapple with the facts before them, 
they would long since have seen that as vis viva cannot be lost 
and cannot be stored up save in a body in motion, that when a 
projectile rises in the air its vis viva is expended upon and stored 
up in the cause of gravity, and they would further have seen 
that the cause of gravity must be the vis viva of some form of 
matter, far too subtle for our senses to become cognisant 
of it, and concerning which we know next to nothing, 
save that it apparently flows in currents towards the centre of all 
bodies. The permanent shower of matter beats down towards 
the earth any y lifted above it, and when a projectile is fired 
into the air the action which takes place is precisely the same as 
when a boat is hauled up a@ certain distance against a stream. 
The boat, when her moorings are slipped and she is allowed to 
descend, will do just as much work say in hauling a vehicle along 
the bank of the stream as was expended upon her in working her up 
against the stream. 

Let us sup) that our senses were so imperfect that we were 
wholly unable to take cognisance of water, but that we could 
understand all about a boat. In towing a boat up a certain cur- 
rent we would say that we encountered resistance, but we would 
be entirely at a loss to know on what the work done in hauling 
the boat was expended. If Mr. Browne were the hauler, he 
would say when he had made his boat fast, that it had exchanged 
its vis viva for a capacity for generating vis viva by being allowed 
to go back over the same ground it had trave' I do not ask 
Mr. Browne to accept as proved that money is due to the flow of 
currents of matter towards the earth ; but I do ask him to admit 
that by assuming that such is the case, I have supplied a highly 

bable explanation of what becomes of the vis viva of a pro- 
ectile projected intotheair; and this same fluid, or whatever it is, is 

motion, and its coerty is due to its motion, and is to be 
included in the sum total of the energy of the universe. Although 
I do much injustice to my theories by endeavouring to state them 
in a very few words, yet in order to convince Mr. Browne if 
possible that my gravitation theory is fairly complete, I will 
state it in very few words. I assume that space is pervaded with 
a subtle fluid; that matter has the power of taking motion out 
of this fluid, and—using the words in a broad sense—condensing 
it. Let us su that within the steam space of a beiler is 
suspended a thin copper sphere through which a current of cold 
water tantly circulates ; then will there be a continual hail 
of steam molecules on the surface of the ae Suppose, 
further, that close to it we put a second sphere. Then it is 
evident that at some eo between the two a place will 
where a steam molecule 
one sphere as the other. 


exist 
would have as much tendency to go to 

This answers the locus of the centre of 
gravity The two spheres would be impelled towards each other 

y steam currents, but the action would be too feeble for obvious 
reasons, to be meas' > 

Mr. Bodmer has taken exception to my views on other 

grounds than Mr. Browne, and has advanced theories so recondite 
that I cannot follow him. He is so hard pressed for arguments that 
he has to ussume that contact can never take place, and that we 
have only to do with ‘“‘force centres.” This seems to me to be 
Boscovich under another name. Why have matter at all? Havin 
quoted a passage from my letter in which I say that no force 
required to transfer motion from one body to another, all that is 
necessary being contact and difference of velocities, he sa’ 
“Does ©. TI. appreciate all the difficulties involved in this 
sentence?” I think I do. They are not overwhelming. I will 
ask in my turn does Mr. Bodmer know what a force is? If he 
will turn to any mechanical text book, he will see a proposition 
laid down which directly proves, if it be logically construed, that a 
force can produce no mechanical effect whatever. Action and 
reaction are equal and opposite. The magnitude of a force 
exerted on any point is always measured by the resistance of that 
point, and cannot be greater. The force therefore is powerless to 
— change of state, but if contact attends the action of the 
‘orce—and such must be the case—then motion may be trans- 


ferred, and the resistance remaining unaltered. That this is nota | f 


subtle or far-fetched argument, or mere sophism, is easily proved, 
and Mr.’ Bodmer is clearly entitled to have it proved. 

In every steam engine it is known that the average resistance 
to the piston is precisely equal to the average pressure in the 
cylinder. It can be no more and no less; but although the 
“force” of the steam is wholly incompetent to impart motion, 
the molecules of steam which come in contact with the piston, 
moving faster than it does readily, give up their motion to it, and 
it moves and the engine works. Admitting the existence of force 
—which I regard as an effect of motion in all cases—we are met 
by the fact that it can only equal resistance; force and motion 

ve us motion against a resistance, but force alone can only 

ce resistance. Force and resistance are equal, and appear 
on both sides of the equation ; they may, therefore, be eliminated. 
We have then motion left. These are the grounds on which I 
assert that no effort is required to transfer motion from one body 
to another ; nothing is needed but contact, and that one body 
should move faster than another. 

Mr. Bodmer’s dilemma about contact is only the old Cambri: 
undergraduate puzzle, if an infinite force encounter an infinite 
resistance what will happen ? in another shape. 

I think it will be seen that the ment, that because a body 
is first moving in one direction, then has to move in another, motion 
is destroyed, hardly requires comment. It would be as much to 
the purpose to argue that because the ink-stand before me is at 
rest, motion was destroyed when I put it on the table. 

Finally, since Mr. Browne asserts that energy is not due to 
motion, I would ask him to cite a single instance in which it is 
not. Heat he will admit isa mode of motion. Light he will 
concede is a mode of motion. He will also probabl 
electricity and magnetism are modes of motion; will he go just a 
little further and admit that gravity isa mode of motion? and 
that chemical energy is a mode of motion? If he will to 
this he will grant all that I contend for. If he refuses, have I 


4 


admit that | hi 


not a right to expect that he will advance some proof that they 

are not modes of motion, or will he entrench himself behind the 

ruins of the walls of prejudice, and assert that it was never so 

taught at 11, 
London, July 4th. 


S1r,—The interest raised by discussion of the above subject is 
doubtless felt by many who feel how difficult it is to explain 
pbysical phenomena, or to acquire consistent ideas thereof, other- 
wise than by constantly suggesting and correcting such ideus as 
are severally submitted for public acceptance or criticism. We 
cannot conceive pure motion ; and we necessarily require there- 
fore to sup something moved. Mathematicians describe a 

int as es without extension or magnitude ; but we cannot 

ocate matter in such a point, nor can any aggregation of such 
points acquire tangibility or eqvupy space. But we may suppose, 
say for convenience, a mechanical point, that is a material point, 
or one which by aggregation with others would thus possess a 
tangible form in space, Now, Sir, what interferes with the 
reception of such mechanical points as the ultimate particles of 
matter, and as a basis of ponderable elements? They are con- 
ceivable, and they can be conceived as moving mechanical points, 
without other limits to the extent or variety of such motion than 
would accrue from their mutual or reciprocal action. Mr. Browne 
and Mr. Bodmer have pointed out that the direct impact of 
impenetrable and inelastic bodies would destroy their motion. 
This is quite evident, and if the motion of the ultimate particles 
of matter were destroyed, the mechanical theory of heat as a mode 
of motion, or the conservation of energy, would be untenable. 

We now come to the term force. Your able correspondents 
defining or localising force in centres, or as energy of motion, 
energy of position, &c,, seem to agree that a fitness to receive 
motion, strain, or tension, would be a por gg property in the 
conservation of energy. Is it not at this point, Mr. Editor, that we 
shall be compelled to theorise and to advance some conceivable 
mode of motion of the ultimate palin of matter, by means of 
which a corpuscular or an atomic y Done elasticity can be 
built up. use until there be something adopted to receive and 
store up force under strain or tension, not destroy it, conserva- 
tion of such force or energy is impossible to understand. 

I do not know whether “ ®. 11.,” who raised this interesting 
subject, wished to imply actual contact of the ultimate particles 
of matter when he ne the yo of oxygen and hydrogen 
at right angles to each other, but if he does not imply contact of 
the ultimate wae ay should he not show how aggregates of 
such become elastic in order to substantiate the sufficiency of his 
fundamental proposition of matter and motion. Above twenty-five 
years ago I read a theory which “ya to explain how, by motion, 
matter could be built up to form elastic i have ever 


ies, and i 
felt indebtedness to the author of the remarkable work alluded to. 
I must not anticipate ‘‘ @. 11.” however, nor occupy your further 
8 at present, but ask how an ultimate particle can be 
elastic in iteelf, and if not so, how ‘‘®. 1.” accounts for the 
existence pS condition of matter ? JoHN RAMSBOTTOM. 

ly 5. 


STEAM BOILER EXPLOSIONS. 

8 Again and again the sympathy of the public is excited 
in behalf of those numerous persons aheie lives have been sacri- 
ficed by boiler explosions, such as have recently happened both 
in England and abroad. Societies for preventing boiler explosions 
by periodical inspections have existed for more than twenty 
years, but they have not prevented boiler explosions, and cannot 
claiin to have done more than diminish their number. A plan 
that could be relied on, would not depend on anyone’s 
care and attention, has never yet been adopted ; and, therefore, 
I beg to inform those who an interest in this matter, that 
such a plan may be seen at the Museum of the Royal United 


ni 

Service Institution, London, which is neither 
cumbersome nor costly, and fulfils all the conditions required. 
The following description is given of it at the institution : “‘ The 
lacerated parts of boilers that have been exploded generally show 
that there isa wide margin between the working pressure and 
that which is sufficient to cause explosion ; and, therefore, an 
explosion may be easily prevented by affixing to the manhole- 
cover, or to any convenient part of the boiler, a small cylinder, 
whose ultimate strength to resist internal pressure—which can 
be py accurately cal —is much less than that of the 
boiler, 

wor! 


and is yet abundantly sufficient to sustain the allowable | tak 


king pressure. 


“Cylinder No. 1, made of zinc, is 12in. diameter and yin. thick, 
and sustained an extreme pressure of 54 Ib.; it did not explode, 
but allowed the steam to escape gradually from innumerable ver- 
tical slits, in increasing quantity as the slits opened wider, and 
might therefore have been —. applied—without any guard- 
cover being required—to any boiler whose working pressure did 
not exceed 40 lb. Cylinder No. 2 is gyin. thick, and sustained 
25lb. The strength of guns necessarily ex the o 
‘orce of gunpowder, and therefore the bursting may be pre- 
vented on the same principle.” y 

This plan does not supersede the ordinary safety valves, or in 
any way interfere with them. Zinc or any other metal that can 
be rolled into thin plates can be used. In steamers, whose 
boilers by law are required to have each two safety valves, the 
one not under the control of the engineer might, or rather 
would, be dispensed with, and its cost thus saved weuld more 
than compensate for that of the apparatus proposed. ‘ 

A is the cover of a boiler manhole; B the safety cylinder 
screwed on to the manhole cover, which has a hole bored out 
equal to the diameter of the cylinder ; C the bonnet or cover of 
the cylinder, which also fits on to the manhole cover in place of 
the — er, when it has been n to remove the cylinder 
after having burst, and a serious explosion has been prevented. 

R. Rovenuton, Chief Engineer, R.N. 


THE WALSALL BOILER EXPLOSION. 

S1r,—In your remarks upon the boiler explosion at the Birch- 
hill-hall Iron works, you call in question what I said at the 
inquest, and that I have only lately begun to learn boiler making. 
In order that you may be put right upon that matter I may te 
you that I have been in the engineering and oe business 
all my life; that I served my time under Mr. George Manwaring, 
York-street, Lambeth, London; and my father was a millwright 
and engineer before me, all his life, and worked at Messrs. John 
and Rennie’s, Holland-street, London, for many years, and 
assisted them in their experiments. As to calculations for boiler 
making, you will see how much that is thought to be required when 
I tell you that the boiler maker that was examined declared that he 
mself made the very boiler at the works about sixteen years 
8g0, and when questioned, said that neither himself or his son— 
who was also a boiler maker—could read or write, and that his 


daughter made out his bills by his dictation, so that he could not 
make any calculation. With regard to what I have said, one of 


those things is that every time a boiler is doubled in diameter its 
strength is halved, and I say so now. A boiler 5ft. diameter is 
able tostand twice the pressure of one 10ft. diameter, the form, con- 
dition, and thickness of plates being the same. en, again, m 
strictures about the safety valve are called in question. I think 
a good and safe rule for such boilers as this is lin. diameter of 
valve for 1ft. of diameter of boiler. I do not think a 5in. 
diameter valve too much for a 5ft. diameter boiler; and 
the 10ft. diameter boiler is —_ in capacity to four 5ft. 
diameter boilers. The 5}in. diameter valve to relieve the 
boiler 27 to the area of the pipe would have to lift lgin. 
I ask is it likely that the valve would lift that height? and if it 
= it would not be near the steam-making capacity of the 
iler. If so, why was there a 10in. diameter steam valve open 
its full area—2hin.—to supply the engines with? Either the one 
was much too e or the other much too small; and beside, 
Mr. Hubert Bewlay in his report said there ought to have been 
two 6in. diameter valves. It was Mr. n that said the 5tin. 
diameter valve was sufficient. With ‘co to my calculation of 
the strain + oe the transverse section, I say now that the area of 
the ends of a 10ft. diameter boiler is 22,619°52 square inches. 
You have only calculated upon one end, and therefore your 
result has to be halved, which throws your calculations out of 
truth altogether. Again, you have left out the strain upon the 
longitudinal which is, of course, in operation at the same 
time. I prefer this way of looking for the actual strain to 
any of the rules I have yet seen. Compared with this they are 
merely rule-of-thumb sort of things. For instance, the one given 
by Tredgold—Vol. I., article 526, p. 252—gives for « long cylin- 
der boiler, 5ft. diameter, to stand 301b. square inch, 0°75 as the 
thickness for the plates, with also an addition to this for internal 
flues, with the remark, in practice boilers of this kind are made 
barely equivalent to the working pressure. Can we wonder that 
they sometimes fail? Now this is given by a man accepted as a 
standard in engineering matters. I leave your readers to judge 
of such misleading rules, as no doubt they have done many a 
time when they have had to look for one. This is as much in 
excess of the thickness required as others would be the reverse. 
You also refer to the state of the boiler when it had some very 
thin places in it. You ask, how did it standthe pressure? Then 
I answer that in those places the strain was mostly local, 
and protected by the brickwork, and not subjected to the whole 
area of the section of the boiler. I may say that in addition to 
what you deem too large an area of safety valve, I should require 
a blow-off steam valve easy of access, or I would not work such 
boilers, and certainly not without an open top mercury ga’ 
and two sets of apparatus to feed the boiler with water, 
various indicators for steam and water. One of the boilers is 
given by the company into the hands of the Government to 
experiment on and to burst, and when that result is known we 
shall probably be able to arrive at some conclusion about who has 
m nearest the true bursting pressure, supposing the condition 
to be the same as the one in question. . B. Davis. 
46, Lysways-street, W: , July 6th. 


BOILER INSPECTORS. 
S1r,—I wish to say a few words on boiler inspecting, which is 
very trying and exhausting to the human system; it ages men 
rather quickly, the ordinary time which a man can follow the busi- 
ness is the best part of his life—from thirty to fifty years of 
If he gets the appointment before his thirtieth year he probably 
lacks a general acquaintance with the management of boilers. 
Being rather young he cannot carry influence with his years to 
the satisfaction of the clients of his employers, who sometimes ~ 
suffer thereby. He may be somewhat indecisive in some cases he 
comes in contact with, and an error on his part causes annoyance 
and expense which never fairly become obsolete. He should be 
well versed in na‘ science, to be able to give an evident 
report to his chief, or else the whole thing becomes a farce, inas- 
much as his officials have no data to form conclusions from only 
what the inspector supplies. He requires a little etiquette and 
an inexhaustible amount of patience to cope with the various 
characters he comes in contact with. It is well if he be well read 
up to the times, more paper ang | in engineering matters. If a 
very shrewd manufacturer asks him a question, and he answers 
him v: ely, the probability is he sends his manager to test his 
strength. If he happens to be touched with pageantry, the 
inspector mostly suffers in esteem, for this interrogation often 
es place in the presence of the mechanic engineer or fireman, 
who ought to look with appreciation on their quarterly visitor. 
The general circumstances attending the functions of the inspector 
are very precarious ; some days he will have to travel from ten 
to fifty and even 100 miles to make an entire examination of a 
boiler by which he gets a proper wetting in body and clothing. 
Imagine a man in a high state of perspiration having to travel 
home again on a cold, bleak, December night, and may have to 
wait one or two hours at some railway-station. He must be home 
by next day, for he wes, As appointed to go as far in the opposite 
ion and examine boilers of the other extreme temperature, 
and not unfrequently in a house covered with snow. What can 
be the natural results from such exposures? There is another 
uncertain thing connected with inspecting which cannot well be 
averted, that is his time. The convenience of the insured has to 
be consulted, which often means keeping the inspector late at 
work. At general holiday times, when friends meet friends, he 
has to practice his hilarity > the flues, as a matter of course. 
From the above statement of facts one would rightly infer there 
will be an ample return in coin. No doubt many have seen 
advertisements for inspectors ; applicants must be practical engi- 
neers, who have had experience with all classes of boilers, must 
understand the use of the indicator, must be able to write neatly 
and correctly and take full sketches, and make complete reports 
of boilers examined ; salary to commence with from £10 to £14 
per month. Can qualified men be got for the morey? If the 


salary commenced at £200 year, and in five years it reached 
£300, boiler inspecting would merit self-culture, self-respect, and 
a general good character. e chief engineers would better 


represented, their ition reflected with more credit, and the 
whole thing would contribute to harmony, efficiency, safety, 
economy, and unequivocal fidelity. INSPECTOR. 


1R,—Your idea of placing powe steam pumping 
on board ocean steamers is an excellent one. It is one that has 
long been advocated by ourselves, and judging from our expe- 
rience in such matters, especially in the su ul application of 
our direct-acting steam pumps to raising sunken vessels, we have 
no doubt whatever that were steamers fitted as you suggest many 
a vessel might be saved, or at any rate kept afloat sufficiently 
long to allow of preparations being made for the removal of pas- 
sengers and crew. As in your article you make special reference 
to our pumps, will you allow us to say a few words as to the cir- 
cumstances which should govern the selection, as we have 
probably had more varied experience in this line than any other 
makers. The choice seems to us to lie mainly between three 
classes, viz., direct-acting with fly-wheels, direct-acting without 
fly-wheels, and centrifugal. Sea-going engineers are proverbiall 
conservative, and to some extent rightly so, as it would be dan- 
rous to go to sea with machinery of a class new and untried. 
bably they will at first sight favour the fly-wheel ¢: of 
umps, for no other reason than that of conservativeness ; but we _ 
lieve that were the merits of the non-fly-wheel t better - 
board ships few of the old-fashion 
wo! 


seen. 

Surely a machine ha no external moving parts and few 
tetereal ones, and ine» of access and capable of being 
handled from the outside, is on board ship, where it may have 
to work at be Fe le of some 2 .or 40 deg., far preferable to ~ 
a complicated ry e having numerous w parts, 
the faliure of any one of which. at a critical moment dike that - 
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of springing a leak would be fatal, provided the simple direct- 
acting engine with only its steam cylinder and pump can be 
thoroughly relied upon. On this ge the surest test is prac- 
tical experience ; and a careful study of the reports from various 
parts of the world, extending over ten years, will satisfy the 
most scrupulous of marine engineers—especially when we 
remind your readers that the ci ti of mining opera- 
tions are in many respects similar to those of a vessel, 
inasmuch as the safety of the mine is frequently dependent on a 
single engine, and we believe we are correct in stating that 
many mines have for some years been wholly dependent upon 
our direct-acting steam pumps. 

The reports also show conclusively that this type of pum 
secures as high a di of steam economy as can be attain 
without undue complication. The reasons against the use of 
centrifugal pumps are obvious, for besides that mentioned in 

our paper, it is desirable that if a pump be supplied especially 
‘or the safety of the ship, it should be equall. —_—— in case 
of fire as in the springing of a leak, and should be capable of 
throwing a powerful jet, for which purpose a centrifugal pump is 
wholly untit. 

We believe that the necessity of avoiding undue waste of steam 
will militate against the adoption of all steam jet arrangements, 
or machines where the steam comes into direct contact with the 
water. Of course there is, further, the question of details to be 
considered, such as pump valves, &c. In our varied experience 
we have found that metal valves, whether faced with india-rubber 
or not, will not stand high speeds. Rubber flap valves over 
gratings are not to be relied upon, as a small chip will hold them 
off the face, unless great care can be taken in straining the water. 
The most successful valve, in our estimation, is a number of rubber 
balls working on gun-metal faces. In our 15in. pumps no less 
than eighty balls are used, 3jin. in diameter. ‘The wrecking 
companies using these pumps state that they are the only valves 
that will grain and other matter likely to be found in ships’ 
holds which will pass through ordinary roses or gratings. 

HaywarpD TYLER AND Co, 

London, June 30th. 


Stm,—Additional interest is given to the discussion on ships’ 
umps, raised by your article of the 25th ult., by the Board of 
Nrade inquiry into the loss of the 8.S. erican. From the 
evidence it appears that the vessel would, in all probability, have 
m saved, if her pumps had not been rendered useless by the 
locking of the engines—or, in other words, the vessel was lost 
because her pumps were not independent of the engines. i 
raises a most important question, and it will probably be realised 
some day that the cheapest form of insurance is to have an 
abundance of pumping power, entirely independent of the engines. 
The question is also raised as to which is the most reliable form 
of pump—one which can always be depended upon to do its work 
when wanted. As you have pointed out, most forms have been 
found to fail at the most critical moment, because they were not 
in working order ; and this applies, to a certain extent, even to 
centrifugal pumps. When not daily in use, pumps rust up, and 
packings become dry; and after long inaction there is constant 
trouble for an hour or so before the pump will work properly. 
In my opinion, the only forms of pump to which these objections 
are not applicable are the ejector and the pulsometer. I object, 
however, to the former, because it requires so much steam. 

About two years ago, as an experiment, J fitted a pulsometer in 
a steamer I was superintending, and I was so satisfied with the 
result, and with the chief engineer’s report of its behaviour at 
sea and in harbour, that I have since invariably specified for a 
pulsometer instead of an ordinary steam donkey in vessels I have 
superintended, and further experience makes me better satisfied 
with it. Ihave found that it can always be depended on for 
starting whenever steam is turned on, it requires little or no 
attention, and it is free from liability to derangement. It draws 
it own charge, and even if the foot valve should leak—which is 
very rarely the case—it can be started in a few seconds. 

It seems to me, having had lengthened experience, as a marine 
engineer, of all kinds of ships’ pumps, that the pulsometer 
deserves a foremost place. I have no interest in advocating its 
merits beyond the desire to commend what I consider to be a 
most excellent pump, and which will meet the objections brought 
against most other forms of pump. 

ere is an error in your calculation of the size of cylinder 
necessary for discharging 22 cubic feet of water per second. The 
pump you would have to 60 oft. strokes, 
traversing rminute, at which rate of piston pump- 
ing could hardly Be satisfactorily performed. 


33, Quayside, Newcastle-on-Tyne, July 6th. 


Sm,—I am very glad to find that my letter of 19th May has 
led to the ventilation of the subject of the inefficieny of ship’s 
pumps, as fitted in the majority of vessels. 

I find from your leader of last week that you corroborate the 
opinions expressed in my first and second letters, as to the inex- 
pediency—not to say folly—of permitting a ship of nearly three 
th d tons to founder when a pump costing complete with 
engine and connections £300 would have kept her afloat for any 


of time. 

think you have very clearly — in your article that the 
leaks which cause the sinking of ships in the course of a few 
minutes are not too large to be coped with successfully by means 
of steam pumps, and that such pumps need not be of very great 
size even if made on the piston or reciprocating principle, whilst 
if made on the centrifugal principle their dimensions and cost 
will be exceedingly moderate. I find that in my first letter I 
considerably overstated the weight which a pump capable of 
raising 12} tons of water 30ft. high per minute would have, for 
whereas I stated that such pumps would not add three tons to the 
weight of the machineryofa vessel, Ihavesince then seen at the works 
of Messrs. J.and H. Gwynne, Hammersmith, a pump of the power 
and capacity I have spoken of raising that weight 7.c., 124 tons 
per minute, and the combined weight of the engine and pump 
was 37 cwt. only, and the floor space occupied 44 x 54ft. only, or 
less than 25ft. superficial, and the height less than 5ft. Itiscon- 
sequently not true to say any longer that there is no room on 

rd ship for a pump of the power necessary to be of real 
service in time of need, and scarcely good policy on the part of 
owners of ships worth, say, £100,000 each, to refuse to fit them 
up at a cost of £300, or 4 per cent., with an appliance which 
increases the safety of the vessel at least fourfold, and which 
when the matter becomes understood by underwriters, would 
undoubtedly entitle a ship so fitted to be insured at a consider- 
ably lower premium than at present. 

Mr. John Weild, of Glasgow, states that with three 12in. 
centrifugal pumps a steamer of nearly 2000 tons, the Thessaly, 
which had struck and filled, was ae out in less than four 
hours, and towed from Peri Island (in the Red Sea) to Aden, 
over 100 miles ; depending on her pumps to keep her afloat, the 
repairs to the injured plates being done on her arrival at Aden. 

One great merit possessed by centrifugal po is that it is 
almost impossible to choke them. They have been used for 

ping up grain from a vessel which had foundered in six 
‘athoms, and when fitted with an arrangement which answers 
admirably for exhausting the air from the suction pipe, they 
will start throwing water, without the necessity for charging 
which existed in the original arrangement with a foot valve, 
under which former condition, as you point out, “if the pump 
were started too soon, the water would be thrown out of the 
p,” and it would have to be on ge again. All danger of 
eral from this source is obviated by the addition of the 
exhauster which clears the pipe of air in a few seconds, and when 
the water reaches the pump the exhauster can be thrown out of 
gear Isaw this arrangement in operation, and can vouch for 
efficiency, during repeated trials, unde~ varying conditions as 


A. J. Farta. 


regards speed and height of lift. I know ofan excellent e- 
ment of centrifugal pumps and connections for drawing from the 
bilge, from the ballast tanks, or fram the sea, and for delivering 
either wholly or partially through the condensers to the sea, or to 
_ areas tanks, and will send you a sketch if youcan find room 
or i 

Two of the Cunard steamers have already been fitted with 
some such arrangement, and Mr. Logan, the superintending engi- 
neer for thecompany, has found it answer so well that the “‘Servia” 
is to be fitted with two independent centrifugal pumping engines, 
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working for some months without Inbrication, the other with 
occasional lubrication, and on examinin,s the interior 1 found the 
surfaces of both perfectly smooth and like black glass, while the 
black spots which indicate cutting were wholly absent. The 
steam for these engines has to pass through about 40ft. of pipes, 
indifferently lagged, and is consequently very wet. The engines 
referred to are horizontal. I hope that some of your readers may 
be able to afford some further information, and haps begin a 
discussion on the subject. . D, Cours, 
R » May 28th. 


each capable of discharging 10,000 gallons per minute. A third cen- 
trifugal pumping engine, of 2000 gallons per minute a is 
fitted between decks, and can be worked from the winch boilers 
or main boilers, it draws from the bilge or water ballast com- 
ments, or from the sea, and can work against a head of 40ft., 

or washing decks, &c. 

Messrs. Alfred Holt have long had pumps of this kind in their 
China ships. The engines of these ships have single cranks and 
fly-wheels ; by ~——e with all the complications attending 

jumps worked by levers from the main engines, these last have 
n kept pourty bert simple and cheap in first cost, and are 
economical in working. 

With reference to steam pumps on sailing ships, I may men- 
tion a case which will show the necessity for properly protecting 
the boilers from the sea. A fine new clipper ship, with all the 
latest improvements, was fitted with steam pumps worked by the 
same boiler which supplied steam for the winches, and as the 
steam pumps were powerful they were fitted to the exclusion of 

d pumps. In a heavy gale the ship sprang a leak, and 
endeavours were made to light the fires in the donkey boiler on 
deck. This, however, from the violence of the sea was found im- 
possible, and as the steam Eee were the only pumps, the vessel 
was nearly lost, and probably had not the gale moderated, would 
have foundered. Had the boilers been placed in a strong iron- 
framed deck house no difficulty in lighting the fires would have 
been experienced. 

I find the evidence given at the Board of Trade inquiry held in 
the Wreck Commissioners Court in Westminster, on the 1st and 
2nd, strengthens the views I expressed in my former letter, as to 
how such losses can be, and should be, and eventually, I hope, 
will be, prevented. Sreruen H. Terry. 
July 2nd. 


WILSON’S KLOTZ SAFETY VALVES. 

Srr,—In answer to my letter in your number of the 11th ult., 
I have been favoured 5 J Mr. Wilson with a copy o the specifi- 
cation of his patent. 1 note and admit the Ba | points in his 
apace wherein it differs from mine. . Wilson complains 

at from my letter many persons have gathered that I have 
made his F mye safety valves. I disclaim this reading of = | 
letter, and in order to rectify any misconception on this point, 
beg to say that I have never made Mr. Wilson’s ‘‘ Patent lock- 
up Klotz safety valves.” Kindly insert this in your next issue, 
and oblige, TIN ATOCK. 

Dublin, July 7th. 


THE STRENGTH OF RAILWAY BRIDGES, 

Srr,—Your article in last week’s impression on this subject 
should be accepted as a warning to those concerned. The subject 
has permeated my mind for some years, and your observations 
in reference to the accident on the Hereford, Ha. , and Brecon 
Railway, summarise truthfully my impressions, which have been 
obtained by a fairly long experience on the subject. 

Irrespective of ‘‘ cracks and corrosion,” it is not unimportant 
to bear in mind the well known axiom, that, ‘“‘ The strength 
of a girder is its weakest point,” and with regard to the lower 
flange, that the weakest link is the strength of a chain. To 
conceive the theoretical destruction of a girder, with load and 
construction perfect, one must assume that the structure should 
pulverise here, there, and everywhere simultaneously, and not at 
any weak point. Nothing, however, like any such condition 
could be brought to bear in practice ; but adverting to the con- 
struction of some of the existing bridges, if they were carefully 
and scientifically examined, how many weak points would be 
discovered, and go to show that instead of the prescribed safe 
load of 5 tons, we might occasionally find 15 tons on the square 
inch, or even so far as breaking weight? also showing that 

ice is very kind to theory, and says in plain terms, “‘IfI 
on’t break I should, but I will hold on a little longer.” 

It is impossible to say when these weak points will speak for 
themselves ; that they will do so is inevitable. They generally 
consist in uncovered joints ot plates; insufficient rivet shearing 
area; insufficient rivet bearing area ; and a disregard in design to 
proper a prevent torsion, before direct tension or com- 
pression can be brought to bear. 

Acton, June 30th. 


OLANDER. 


A PROBLEM CONCERNING BELTS, 

Sm,—It appears to me that the question of your correspondent 
“A. R.” in your issue of the 18th inst. admits of a very simple 
explanation. Taking the upper surfaces of the pulleys as two 
ag it is quite evident that belt A has farther to travel than 

t B between these points. Any point in B will therefore by 
continued revolution overtake any point in A, and this will take 
place sooner or later according to the amount of slack in the belt 
A, which your correspondent does not give. 

If your correspondent would measure the exact difference in 
the length of the two belts, he could then calculate whether this 
is sufficient to account for the extra revolution made by B in 


sixty turns. J. 
ingt way, London, S.E., June 23rd. 


LUBRICATION OF ENGINES. 

Str,—Regarding the lubrication of cylinders and slide valves 
some diversity of opinion seems to exist. As a rule the interior 
of an engine is lubricated with tallow or oil. Not so, however, in 
all cases, for many engines are running without lubrication. 
Now the question arises, is lubrication necessary in all cases ? 
Although of great importance this subject has received little 
attention. 

There can be no doubt that in some cases lubrication is abso- 
lutely necessary, such as in engines which occasionally run 
without steam; for instance, locomotives descending inclines, 
steam cranes, &c. The lubrication in these cases is to prevent 
cutting during the absence of the steam. Again, in engines 
using superheated steam lubrication is required, although it is 
questionable if the lubricant is not positively injurious through 
its becoming carbonised and clogging the engine. The main 
point, however, is this. In engines, under ordinary circum- 
stances, now jacketed, using saturated steam, partially condensed 
by passing through pipes, is lubrication necessary ? Unless the 
lubricant is gradually fed into the engine it is probable that it 
disappears song bra few strokes after its admission. Again 
some lubricants me vaporised on entering the steam, an 
co} uently can be of little service. In engines with jacketed 
cylinders lubrication is more necessary, for in most cases the 
jacket has a higher temperature than the steam in the cylinder, 
at least during some of the stroke, and the consequence is 
that the drops of condensed steam which adhere to the surfaces of 
a non-jacketed cylinder are evaporated, and the cylinder is kept 
dry, or rather drier than a non-jacketed cylinder would be. 
How would injury from want of lubrication show itself? Would 
it not be by abrasions on cylinders and valves? If this is the 
case, and an engine running without lubrication is found to have 
smooth, glassy surfaces, free from abrasions, would it not be pru- 
dent to conclude that to lubricate that engine would be 
two 15in. cylind ork! Bit, stroke, 

ave two 15in. cylinder engines working as a pair, 3ft. stro 
fifty revolutions, steam 70lb, One of these engines has been 


THE 8.8. ANTHRACITE, 
Str,—Major Deane telegraphs that the Anthracite arrived 
all well at New York, Saturday, the 3rd inst. W. W. Harris. 
‘be Perkins’ Engine Company, Act. Sec. 
Limited, July 5. 


THE CONDITION OF THE REMAINS OF THE 
TAY BRIDGE. 


Mr. Law sent in a supplementary report on the Tay 
Bridge on the 20th of May, which is alluded to in the 
report of the Commissioners. Mr. Law’s report runs as 
follows :— 

(To the Commissioners for the Tay Bridge Casualty.) 


5 and 46, Queen Anne’s Gate, Westminster, 
20th “ys 1880, 
GENTLEMEN,—I have now the honour to report generally on that 
portion of the Tay Bridge which is still standing. 

In compliance with J instructions I have had soundings 
taken along the centre line of the bridge and have plotted the 
same upon the original section of the river bed as sent to the 
Board of Trade, and the result is shown upon the accompanying 
section, the black lines in which represent the bed of the river as 
shown in the section sent to the Board of Trade, while the red 
lines and figures show the river bed and the soundings taken for 
the ~~ of this inquiry. 

The datum to which the soundings have been reduced is the 
level of the zero of the gauge at the entrance of the William the 
Fourth Dock, or 12°7ft. below the yy line shown on the 
section sent to the Bc of Trade. have prepared a tabular 
statement which is appended hereto showing the depths of the 
foundations of the several piers and'the depth of the lowest part 
of the river in their vicinity. It is evident from the recent sound- 
ings that the régime of the river at the bridge is not fixed, and 
= there is a tendency to scour in some places and to deposit in 
others, 

Ever since the completion of the structure the bed of the river 
in the neighbourhood of the bridge has been carefully watched by 
Mr. Noble, and wherever he discovered a tendency to scour, he 
deposited rubble stone, piling the same round the piers in the 
manner shown upon the section. Notwithstanding this, however, 
it will be seen that in many fone there is still a tendency to 
scour, and it is evident it will be necessary to continue the same 
constant inspection, and to deposit heavy material wherever the 
bed is found to have been deepened ; for although there is not! 
at present to create alarm, there is sufficient to lead to the belie 
that in time the foundations of some of the piers might become 
undermined. 

After carefully examining the piers I can find no inclination of 
any settlement or sinking of the foundations, but in one or two 
instances there are vertical cracks in the sides of the hexagonal 
brick piers which have probably been occasioned by the 
expansion of the concrete in setting, these piers consisting of an 
external wall, four bricks in thickness, filled in the interior with 
Portland cement concrete. 

As is evident from the table there is considerable variety both 
in the mode of constructing the piers and in the details of their 
foundations. 

The twenty-eighth and forty-first | may being the last piers on 
either side of the standing portion of the structure, are of similar 
construction to those which have fallen, and are so much injured, 
(more particularly the latter one) that it will be necessary to 
reconstruct them. Itis evident that both of these piers have 
been subjected to a considerable force, tending to overthrow them 
towards the east, as the masonry is disturbed and lifted under 
the western columns. 

The fifteenth to the twenty-seventh piers on the south, and the 
forty-second to the forty-eighth on the north, generally resemble 
those which have fallen, but differ in some of the details of con- 
struction, The columns on plan are similarly arranged, but the 
weight of the superstructure is wholly borne by the four 16in. 
columns, which are bolted to a foundation plate, and are sur- 
mounted by a square wrought iron box girder or entablature, 
which supports the superstructure. The two external columns 
are 12in. in diameter, and are carried up perpendicularly until 
within one storey of the top, when the last or upper column is 
inclined inwards to form a raking strut to the wrought iron box 
girder or entablature. It is evident that in their present, condi- 
tion these external columns are of very little service in 
strengthening the structure; firstly, of the very un- 
favourable angle of the wrought iron ties which connect them 
with the 16in. columns; and secondly, use they have no 
direct tie at the upper part of the perpendicular columns to 
the thrust of the raking columns. 

There are indications in one or two of these piers of a consider- 
able force tending to overthrow the piers, having caused a disturb- 
ance in the upper courses of the masonry. 

The forty-ninth to the fifty-third piers consist each of four 
vertical columns carrying the weight of the superstructure and 
without any raking columns. At the last mentioned pier the 
straight portion of the railway ends and a curve commences, with 
a radius of 224 chains, the line also having a falling gradient of 
1 in 73°56. 

The fifty-fourth, fifty-seventh, sixty-first, sixty-fifth, sixty- 
ninth, seventy-third, and seventy-sixth piers, each consist of four 
vertical columns, which carry the weight of the superstructure, 
with two raking columns on the western side which serve to resist 
the centrifugal strain resulting from the curvature of the line. 

The intermediate piers consist simply of two vertical and one 
raking column, intended to be in one plane, upon which the 
lattice girders of the superstructure merely rest without any kind 
cf attachment. The most lofty of these single piers is No. 55; 
the height from the top of the caisson to the underside of the 
girder is nearly 55ft., there is no kind of stay to prevent move- 
ment of the head of the columns in the direction of the length of 
the bridge, and there is no kind of attachment between the girders 
and the columns, or even (in this particular instance) between the 
girders, which merely rest upon opposite sides of the top of the 
columns, without any provision for carrying the weight of the 
girders and their superincumbent load vertically down through 
the axis of the column. I observe that in this Se the columns 
are not in the same vertical plane, and I am decidedly of opinion 
that some modification should be made in this portion of the 
structure. 

I find that in some cases the lengths of the lattice girders do 
not correspond with the dist: bet the centres of the piers, 
and that as a consequence the joints of the girders are not verti- 
cally over the centres of the piers, deviating in some instances to 
the extent of 18in. 

I did not consider that my instructions warranted me in making 
a critical examination of every part of the existing portion of the 
structure, which would be a work requiring a very large expendi- 
ture of time and labour, but the general examination which I 
have made is sufficient to show the necessity of a very careful and 
minute inspection being made of every column, tie-bar, and 
strut, since one or two of the columns are cracked as described 


| 

| 
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by y Mr. Noble in his evidence ; some of the tie-bars have become 
loose and have been packed, ‘and some of the columns exhibit 
external evidence of inequalities in their thickness, 

In making these remarks I have no desire to lead to the inference 
that I condemn the whole of the existing structure, but I wish 
very distinctly to state m opinion that every portion of it ought 

receive a most thorough and careful inspection, in order that 
should it be found that the holts of the tie-bars have become 
crushed or bent, or should the struts not have 
these and any other defects may be discovered and remedied, 
together with those which I have more particularly pointed out. 

I have the honour to remain, Gentlemen, 


Your obedient servant, 


Henry Law. 
APPENDIX. 
‘ar statement showing the nature and the and the 
Tebul relative depth of the bed of the 
| 
BB 
i 
A 
> 
DA <= 23 a3 
33 3 
1 | On the land. | 
Above low water. | 
313 caissons, 2 ‘treuar brick, 5°5 + 3°0 
15ft. Gin. dia, piers. 
4 tto. | Ditto. 11°8 36°5 | Deposit. 
5 | Ditto Ditto. 18°0 
6 | Ditto. Ditto. | 122) 18°0 
7 | Ditto Ditto. 19°8 14°9) 28°0 
| Ditto. \Ditto. | 22°0 | 15°5| 8°0] Scour. 
9 | Ditto. Ditto. 25°8 | 15°0| 7°0| Deposit. 
10 | Ditto, Ditto. 23°0» Scour. 
11 | Ditto. Ditto. | 26°5 | 15° 0°0 | Unaltered 
12 | Ditto. Ditto. 26°0 | 16°3 7°0 | Deposit. 
13 | Ditto. ‘Ditto. 26°0 | 16°6) Scour. 
14 | 4 ditto. \Ditto. 25°38 | 17°77] 5°5 
15 | 4 ditto. 6 cast iron cols. 30°3 | 18°0| 4°0 je 
| 4-16in, dia, and | 
| 2-12in, 
16 | Oval caisson, 22ft. Ditto. 28°6 19°77) 16°5 a 
by lft., with 
| pues. 
17 | Ditto. Ditto. 22°8 | 19°3| 17°0 | Deposit. 
18 | Ditto. ‘Ditto | 23-2 | 20°0| 28°5 |, 
19 | Ditto. |Ditto. 23°6 12°5 Scour. 
20 | 1 caisson, 31ft. dia. Ditto. 33°0 | 23°0) 11°0 | Deposit. 
21 | Ditto. | 33°0 19°6 11°0| Scour. 
caissons, (Ditto. | 32°8 23°2) 36°0 | Deposit. 
28 | Ditto. Ditto. | 32°3 | 24-7] 42°5] ,, and 
| seour. 
24 Ditto. Ditto. 29°8  22°9) 28°5 | Scour. 
25 | Ditto. Ditto | 30°8 , 19°0| 23°5] ,, and 
| deposit. 
26 | Ditto. Ditto. 30°8  21°1| 27°0 | Deposit. 
28 S1ft. dia.|6 cast iron 83° *5| 26° 
4-16in. dia, and 
2-18in. dia. \ 
29 | Ditto. Ditto, fallen. 34°8 | 19°7| 27°0 “a 
30 | Ditto. Ditto. 31°0 | 16°7| 24°5 
81 | Ditto. Ditto. | 25°2) 35°0 
82 | Ditto. Ditto. 30°8 | 23°0 
83 | Ditto. Ditto. 27°6 | 22-5) 30°0 
34 | Ditto. Ditto. 29°0 | 22°7| 33°0 
35 | Ditto. |Ditto. 28°8 | 20°5| 22°0 | Unaltered 
36 | Ditte. Di 28°0 | 27°0| 42°0 | Deposit 
| and scour, 
37 | Ditto. Ditto. 30°8 | 24°2) 82°5 | Scour. 
38 | Ditto. Ditto. 31°83 | 29°2| 18°0 ne 
39 | Ditto. Ditto. | 81°0 | 23°5) 25°5 
40 | Ditto. Ditto. | 83°0 | 23°7| 35°0 
41 | Ditto. |Ditto. 34°6 | 25°2| 24°0 | Deposit. 
42/2 iron 6 cast iron cols. 
loft. 6in. dia. || 4-16in, and, 
2-12in. dia. | 
43 | Ditto. Ditto. | 46°7 | 24°5, 29°0 | Deposit. 
44 | Ditto. Ditto. 85°6 19°5 
45 | Ditto. 8°0) 21°0 
46 | Ditto. Ditto. 36°0 | 11°5 
47 | Ditto. Ditto. | 37°3 | 12°6| 15°0] ,, and 
| scour, 
48 | Ditto. | Ditto. | 35°6 | 10°8) 30°0 4 
49/4 caissons, 4 castiron cols. 23°6 1°8| 16°0 
oft. dia. | 
50 | Ditto. |Ditto. 1 $2°5 | 23°5 
51 | Ditto. Ditto. 36°3 4°5) 8°0 
52 | Ditto. | Ditto. 22°9 2°7| 38°0 | Deposit. 
53 | Ditto. | Ditto. 23-0] 65] ,, and 
| scour, 
54 vertical and 2/240] 2°3| 5°0 | Deposit. 
6ft. Gin. dia. raking 
55 | 3 ditto 2do.andldo. | 240] 5:0 
56 | 3 ditto 2 do. and 1 do. 22-0] 3°5| 3°5 
57 | 6 ditto. 4 do, and 2 do. 38°5 ” 
58 | 3 ditto. 2 do. and 1 do. 22°9 1*1) 8°5 ” 
59 | 3 ditto. do. and 1 do. | 21°6 |— 770) 5°5 » and 
| scour, 
60 | 3 ditto. 2do,andido, 6-0, 5°5| 
61 | 6 ditto. 4do.and2do. 21°70} 7°3/10°0| 4, 
62 | 3 ditto. \2 do, and 1 do. | 20°3 4°7| 
63 | 3 ditto |2 do. and 1 do. 20°0 |, » 
64 | 3 ditto '2 do. and 1 do. | 20°6 6°5| 2°5 9” 
65 | 6 ditto and 2 do. 20°8 8°6) 11°5 
66 | 3 ditto '2do.andido. $17°5 42) ,, and 
| deposit. 
67 | 3 ditto. 2do.andido.  17°5 5°S| 10°0 | Deposit. 
68 | 3 ditto. 2 do. and 1 do | 17°3 6°6) 2°0 ae 
scour, 
69 | 6 ditto. '4 do. and 2 do. | 17°6 | 11°0) 22°5 Pathe 
70 | 3 ditto \2 do. and 1 do. 16°6 | 9°7| 18°5 | Scour. 
71 | 3 ditto. |2 do. and 1 do, 16°6 | 11°8) 21°5 | Deposit. 
72 | 3 ditto. do. and 1 do, 16°3 31°0 |Scour and 
deposit. 
78 | 6 ditto. 4 do. and 2 do. 15°7 9°3 10°5 ” 9 
74 | 8 ditto |2 do, and 1 do. 17°0 | 81°5 | 
75 | 3 ditto. \2 do, and 1 do 16°3 | .11°2) 20°0 
76 | 6 ditto. \4 do, and 2 do. 16°3 7°7| 19°0 | Deposit. 
77 | 8 ditto. 2 do. and 1 do, 14°6 8°4, 19°0 ” 
78 }2 iron cylinders,2 iron cylinders,| 9°8 | 6°1, 23°0 
7ft. dia. | 6ft. dia. 
TENDERS. 


ROADS AND SEWERS.—WILLESDEN. 
Tenvers for the formation of new roads and sewers on the 
Willesden Park estate, Willesden-green, for the Metropolitan 
Railway Company. Mr. Walter Graves, surveyor. Quantities 
by Mr. Walter Barnett. 


£4. 
Williams, Son, and Wallington .. .. .. .. + 8270 0 0 
J. Mowlem and Co. se ce ve 
Crockett .. .. .. 6924 0 0 
Howelland Robson .. .. 6070 0 0 


Tuer oF MEcHANICAL EnaingErs. — The forth- 
coming meeting of the Iastitution of Mechanical Engineers in 
Barrow-in-Furness promises to possess unusual interest, from 
the ——— of works to be visited, and the character ‘of the 
papers to be read. These will probably be “On Jute Manufac- 
ture,” “On ba 8. City of Rome, ” “On Mining in the District,” 
“On 5 ee Valve Gear,” and “On a New Gauge for High 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


aw" It has come to our notice that some applicants of the Patent- 
office Sales cao, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
‘)'HE ENGINEER at which the Specification they a is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE Enctnger Inder 
and giving the numbers there Aswan which only refer to pages, in 
place of turning to those pages and tinding the numbers of the 
Specification. ] 
Grants and Dates of Provisional Protection for Six Months, 


1540, Morive- “yg Enarnegs, G. Stevenson, Airdrie.—15th April, 1880. 

2102, Boxes, T. Macfarlane, Glasgow. —24th May, 1880. 

2244. Exrracr Fisu, &c., W. Clark, Chancery-lane, London.—A com- 
munication from J. Jouanique, Marseilles, France.—lst June, 1880. 

2304. Copvine PLans, &c. Thompson, High Holborn, London.—A 
communication from M. va Jottrain aris.— 8th June, 1880, 

2326. ORNAMENTING SURFACES, G. L. Batonnier, Lombard-street, London. 
—A communication from BE. A. Batonnier and P. A. Michel, Paris. 
— 9th June, 1880. 

2343. VenTILATING WaterPRoor Cxoruinc, J. Neville, Horton-road, 
Hackney, London.—10th June, 1880. 

2357. Lips or Covers, E. A. Brydges, Koeniggractzer-strasse, Berlin.— 
A communication from J. Berlin, — June, 1880. 

2364. Fastener for Boots, eC. Chamberlain, Finsbury Pave- 
ment, London.—11th 1880. 

2869. FURNACES, B. D. Healey, Blackburn.—11th June, a 

2392, Mariners’ Compass, D. McGregor, Liverpool.—llth June, 1880. 

2396. Porato RaisinG, &c., Macuines, W. H. Sleep, Crofthole,” Sheviock. 
—12th June, 1880. 

2400. Lapigs’ Dress Suspenvers, W. W. Twigg and W. C. Williamson, 
Birmingham. —1l2th June, 1880. 

=. Tap, C. Burgess, Small Heath, Birmingham.—l4th June, 


Parer Baas, Wrarrers, &c., R. Woods, Manchester.—lith 

‘wne, 1880. 

2408. F. H. ¥. Engel, Hamburg, Germany.—A communi- 
cation from J. H. Muller, Hamburg, Germany.—1l4th June, 1880. 

2410. Comsine Woot, &c., J. H. Johuson, Lincoin’s-inn- fields, London.— 
A communication from A. Skerne and L. Devallée, Roubaix, France. 
—14th June, 1880. 

2412. SeparaTinc Anima, &., Matrer, W. R. Lake, 
buildi London. —A communication from A. Faidherbe- er, 
Elonges, Belgium.—14th June, 1880. 

2416. Marine Coronometers, J. 8. Matheson, Leith.—15th June, 1830. 

2417. CuemicaL Decomposition, R. 8. Newall and F. 8. Newall, New- 
castle-on-Tyne.—i5th June, 1830. 

2420. TiLes, &., F. Bacléne, Walcourt, Belgium.—15th June, 1880. 

2421. Looms, Ga. Kirk, Huddersfield. June, 1880. 

2423. Breeca-Loapinc Fire Akos, J. H. Johnson, Lincoln’s-inn-fields, 
> ijellieg communication from C. A. J. A. Heeren, Paris.—15th June, 


2424. Emery Wueexs, W. R. Lake, ton-buildi London.—A 
communication from UC. Heaton, fine Emery Works, Ballston, Spa, 
N.Y.—1L5th June, 1880. 

2425. Movase Stacgs, C. D. Abel, South ton-buildi London.—A 


es from A. Suc and M. H. H. C. Delamare, Paris.—15th 


1880. 
2430. &c., Macuine, W. R. Lake, Southampton-buildings, Lon- 
_—— communication from H. Bukofzer, Berlin, Prussia.—1ltth June, 


2431. Wootten and Worstep Fasric, W. Brookes, Chan -lane, Lon- 
don.—A communication from C. Holliday, Maromme Rouen, 
France,—16th June, 1880. 

2432. Sips’ Brssacies and Lamps, J. M. Sim, High Holborn, London.— 
16th June, 1880. 

2436, PeramBucarors, J. Lloyd, Birmingham.—1l6th June, 1880. 

2438. PRESERVING ALIMENTARY SugEsTANCes, T. F. Wilkins, Lavender- 
road, Clapham Junction, London. —16th June, 1880. 

2440, CoLLEctiNG Stive and SEPARATING Dusr, &c., J. F. Stewart, Mark- 

ndon.—A communication from G. T. Smith, Jackson, Michigan, 

2 ~ E. B. Ellington, Chester Hydraulic Engineering 

441. PomptnG Hydraulic 

Works, Chester. - 16th June, 1880. 

2442, CooKING Rances, D. Robertson and T. Robertson, Glasgow.—16th 
June, 1880. 

2443. ConsuMING Smokr, &c., J. Turnpenney, Leeds.—l6th June, 1880. 

2444. Foo on ALARM SIGNALS, T. Jenkins, Gravelly-hill, and W. Price, 
Bi ham.—l6th June, 1880. 

2445. Froats, F. Ladry, Brussels.—16th June, 1880. 

2446. PREPARING and DecoLouriNe J ute, &c., J. J. Sachs, Manchester.— 
16th June, 1880. 

2447. InDIA-RUBBER Banps or Corps, &c., C. Kesseler, Mohren-strasse, 
Berlin.—A communication from the Continental India-rubber and 
Gutta-percha Company, Hanover.—l6th Junz, 1880. 

2448. TRANSMITTING, &c., Motion, A. M. Clark, Chancery lane, London.— 
A communication from J. Schofield, New York, U.S.—16th June, 1880. 
2449. UmBrecvas, &c., A. M. Clark, Chancery-lane, London.—A commu- 

nication from F M. C. Farradesche, Paris.—16th June, 1880. 

2450. Lamps, R. Bourne, Birmingham.—17th June, 1880. 

2451. Powpers, &c., R. Bourne, Birmingham.—17th June, 1880. 

OnNaMENTING METALLIC Fenpers, R. Roberts, Birmingham.—17th 

une, 

2453. hall Apparatus, J. C. Mewburn, Fleet-street, London.—A com- 
munication from F. A. A Paris.—17th June, 1880. 

2454. Rotary Hee, Tir, H. Ball, Birmingham.—17th June, 1880. 

2456. WasHING WOOLLEN Fasrics, J. Wetter, Strand, Westminster.—A 
communication from N. J. Hannemann, Diiren.—17th June, 1880. 

= &c., Levers, E. W. ‘Lemm, Brixton, Surrey.—l7th 

une, 1 

2458. Puriryine and Sorrestna Water. G. Best, March, Cambridge- 
shire.—17th June, 188v. 

2460. Low Water Atarms, S. Bickerton aud H. N. Bickerton, Ashton- 
bmw ay and D. Orme, Atlas Meter Works, Oldham, Lancaster.—17th 


W. Melling, Wigan.—17th June, 1880. 
J. D. McDonald, Bembridge, Isle of Wight.—1sth June, 


Conixa or Seasontna Casxs, &c., F. Baxter, Burton-on-Trent.—18th 
une, 


2467. Licutina Gas from Gasotine, &., C. Kesseler, Mohren-strasse, 
Berlin.—A communication from P. Richter and W. Triebel, Berlin.— 
—18th June, 1880, 

2469. Manuracture of Paper and other Baas, J. Nichols, Ashford.—18th 


June, 1880. 
Cans for Hotprxe Miik, &c., W. B. Williamson, Worcester.—18th 
me, 


2473, “Raise Macutnes, C. A. Duvall and T. Hoskinson, Orwell Works, 
Ipswich.—18¢h June, 1880. 
2475. SAEAr-BINDING APPARATUS, J. ‘Harrison, Orwell Works, Ipswich.— 


18th June, 1880. 
2477. Booxsrnpine Apparatus, W. L. Wise, Whitchall- , Westminster. 
uenfeld Switzer- 
land.—18th June, 1880. 


—A communication from F, Martini and Company, 

2479. GIMPINe Cuarrs, &e., J. New Globe Mahogany Chair Works, 
Pomona, Manchester. —18th June, 1880. 

2481. MouLprye by Hanp Brick Eartn, G. H. Dean, Sittingbourne, 
Kent. —19th June, 1880. 

2485. Raruway and other Coup.ines, E. Wilson, Caledonian-street, King's 
Cross, London:—19th June, 1880. 

2487. Spinninc Frsrovs MaTeruts, E. Sykes, Huddersfield, and W. 
Cliffe, Ley Moor, Golcar.—19th June, 1880. 

2489. Dryixa, &c., YARN or THREAD, TP. Miller, Cambuslang Dyeworks, 
Lanark, N.B.—19th June, 1880. 

2491. SLoTTING and PLANING Macuines, J. Barrow and J. Craven, Leeds. 
—19th June, 1880. 

2493. Lamps, J. Lucas, Birmingham.—19th June, 1880. 

2495. Automatic and Contrinvous Brakes, J. Hirsiger, Castle-strect, 


Leicester-sq' June, 1880. 
2497. W. Lak e, buildi London.—A com- 
M , Olmuetz, Moravia, Austria.—19th June, 


1880. 
2499. Insectors, S. Borland, Manchester.—2lst June, 1880. 
2501. Brarpivc Macurnery, W. E. Jefferson and E. Lee, Leicester. —2l1st 


June, 1880. 
2503. Corron Fasrics, E. Posselt and R. Peters, Bradford.—2ist 


‘une, 

2505. Lock Mecwanism of Guns, &c., T. Woodward and T. Woodward, 

jun., Steelhouse-lane, Birmingham.—21st June, 1880. 

3507. SEWING Macuines, M. H. Pearson, Leeds. —2lst June, 1880. 

2511. Sranps for Spirit Botties, &c., W. Bartram and J. W. Bartram, 
Sheffield. - 21st June, 1886. 

2513. Minine Macurnes, B, J. B. Mills, South ton-buildi London. 

—A communication from G. D. Whitcomb, Chicago, Cook, Illinois, 

and O. Butler, U.S. June, 1880. 

R. Rumsey, Greenwich, Kent.— 


London.—A communication from C. W. Levalley, St. Paul, Minm 
U.S. 21st June, 1880. 

2519. Merau ArTIcLEs, W. A. Barlow, St. Paul’s-churchyard, London.— 
A communication from O, von Wiersbitzky, Leipsic, Germany.—2lst 
June, 1880. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2548. SeparaBLe Burroys, E. Shrier, San Francisco, California, U.S.— 
23rd June, 1880. 
2560. ROTARY Enoines, &c., B. J. B. Mills, South buildi 
don. — A communication from A. Morin, Rue 
France.—23rd June, 1880. 

2586. BrnocuLar Eve Gcuasses, J. P. Michaéls, Avenue de l’Opera, Paris. 
—25th June, 1880. 

2605. IncorporaTiNG INDIA-RUBBER With HypRocaRBoN O1Ls, G. W. von 
Newrocki, Leipziger-strasse, Berlin. — A communication from L. 
Beckers, Spandau, Germany.—26th June, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 
2490. Cast Inon RaiLway Sveerers, C. H. Denham, Carlton-road, Maida 
Vale, Loudon.—28th June, 1877. 
2509. GALVANISING Inon, F. Braby, Euston-road, London, and A. C. 
Moore, Ida Wharf, Deptford.—2uth June, 1877. 
Tupes, 8. Fox, Leeds Forge Company, Leeds. 30th 
‘une, 18) 
2543. Hanrows, &., W. Rainforth, sen., and W. Rainforth, jun., Bray- 
ford Head, Lincoln.—2nd July, 1877. 
2544. Sprine or Pocket Kyives, W. Singleton and E. Priestman, Shef- 
field.—2nd July, 177. 
2573. Proves, R. Hornsby, Grantham.—4th July, 1877. 
ap Woot, &c., H. A. Foster, Queensbury, Yorkshire.—19th 
18 
2636. R. R. Newlove andG. Marshall, Nottingham. 
th 


uly, 
2542, Pervoratine, &c., Hotes, M. Macdermott, London.—2nd July, 
18 


77. 
2577. Encravina, &c., Metats, W. R. Lake, Southampton-buildings, Lon- 
don.—4th July, 1877. 
2540. Wasuine Borties, J. 8. Clark, Corn Market, Derby.—2ad July, 


1877. 

2555. CuttivaTinG Lanp, T. C. Darby, Pleshey Lodge, Chelmsford.—3rd 

July, 1877. 

2613. GLazinc GreenHousEes, W. Greene and W. J. Greene, Saffron 
Walden.—6th July, 1877. 

2595. Warer-CaRTs and A. G. Margetson, Bristol.—5th July, 1877. 

2650. Ow and Sptrir Lames, E. Baller, Birmingham.—10th July, 1877. 

2909. TRaNsMISSION of ELEcTRic Currents, T. A. Edison, Menlo Park, 
New Jersey, U.S.—30th July, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 
2279. CompressinG Arr, J. Sturgeon, Bolton-le-Moors.—1st July, 1877. 


Notices of Intention to Proceed with Patents. 
848. WALKING Stick UmBre.vas, A. C. Henderson, Southampton-build- 
, London.—A communication from E. A. Wydts.—26th February, 


857. Guazine Roors and Watts, C. Causley, West Hackney, London.— 
27th February, 1880. 

872. MaGNeTo-ELecTRIC MacuiNeEs, D. G, Fitagerald, Brixton, Surrey.— 
28th February, 1880. 

878. PNeumMaTic TELEGRAPH APPARATUS, W. Morgan-Brown, Southamp- 
ton-buildings, London.—A communication from Count G. de Monti. 
28th February, 1880. 

882. RoTary W. Smethurst, Landgate House, Bryun, Wigan. 
—28th February 

884. TREATING the , Maize, &c., E. Edmonds, Fleet-street, Lon- 
don.—A communication from F. Camus.—2Sth February, 1880. 

892. Securine Ratts to Cuairs, G. C. Barker, Bellegrove-terrace, New- 
castle-upon-Tyne. —lst March, 1880. 

915. Boxtine or Sirtinc Macutng, W. R. Lake, South ton-buildi 
London.—A communication from C. J. Shuttleworth, ‘J. D.z Larabee, 
G. P. Kellogg, E. Wilhelm, and J. J. Bonner.—2nd March, 1880. 

918. Metra Hourpves and Fencina, J. H. Gillet, Wolverhampton.—2nd 
March, 1880. 

950. JacguaRp Looms, T. Blackhurst, Preston. —4th March, 1860. 

1141. TaeaTMeENT of FURNACE C. L. A. Baatsch, Farringdon-street, 
London.—17th March, 1880. 

1182. W . R. Lake, South ton-buildings, London.— 
A communication from 7 Mauray, jun.—18th March, 1880. 

1184. InsuLaTiING TeLeGRaPH Wires, J. T. King, Liverpool. -A commu- 
nication from C. Linford. —19th March, 1880. 

1195. Grass, W. R. Lake, South 
cation from C. de la Roche.—19th March, 1880. 

1234. GaLVANIC ee A. M. Clark, Chancery-lane, London.—A com- 
munication from N. E. Reynier. —2und March, 1880. 

1249. ConsTRUCTING Ratuways, J. B. Fell, Sparke Bridge, Ulverston.— 
24th March, 1880. 

1405. Tip-TRUCKS, &c., S. Geoghegan, St. James-street, Dublin.— 6th 

wil, 1880. 


Ap 
wih. Winpow Sasnes, R. H. Thompson, Islington, London.—16th April, 
1880. 


2091. Courtine and Uscovriine Rattway Carriaces, J. Hill, sen., W. 
T. Hill, E. Hill, and J. Hill, jun., Huntingdon.—22nd May, 1880. 

2844. Gas Motor’ Enotes, H. Robinson, Manchester.—10th June, 1880. 

2351. Twistinc YARN, , J. King, jun., Manchester.—10th June, 1880. 

2360. MANUFACTURING PAPER, J. Robertson, Springfield Mill, Polton, N.B. 
—llth June, 1880. 

2449, UMBRELLA, A. M. Clark, Chancery-lane, London.— A communica- 
tion from F. M. C. Farradesche, Paris.—16th June, 1880. 

2465. NICKEL-PLATING, J. Wetter, Strand, London.—A communication 
from J. Powell.—18th June, 1880. 

2548. Burrtons, Shrier, San Francisco, California, U.S.— 
23rd June, 1880. 

. Rotary Evorves, B. J. B. Mills, South ton-buildings, London. 

—A communication from A. Morin.—23rd June, 1880. 

711. Catrie Cris, T. Warner, Botley, Oxfurd.—18th February, 1880. 

902. Baxine Ovens, J. C. Mewburn, ae London.—A communi- 
cation from C. T. Seidel. —1st March, 

904. Comprxa Woot and other Bailey, Keighley.—lst March 

1880. 


907. Huskine, &c., Cory, F. H. F. Engel, Hamburgh, Germany.—A 
communication from J. F. Jensen, —1st March, 1880. 

908. Driviye Mecuanism, B. Williams, Cowbridge-road, and D. L. 
Lougher, Manor ae Cardiff. —1st March, 1 

910. Hotstinc Buiocks, H. J. Haddan, Strand, Vestminater. —A com- 
munication from R. L. Shute.—2nd March, 1889. 

920, Automatic WORKING of CLocks, &c., H. Palm, Vienna.—A communi- 
cation from C. A. Mayrhofer.—2nd March, 1880 

921. SecurninG WinDow Buinp, &c., Banps, J. W. Meacher, Hillmarten- 
road, Camden-road, London. —2nd March, 1880. 

922. Discuarcine Liguips from Borties, &c., A. Gascoigne, Peckham 
Park-road, Surrey.—2nd March, 1880. 

924. Rartway Brakes, J. Clark, Kensington, London.—2nd March, 1880. 

987 STARCHING LINEN, &e., T. Lancaster, Fulham, London.—3rd March, 


1880. 

957. Sates, W. R. Oswald and G. Stavers, Gracechurch-street, London,— 
4th March, 1880. 

968.. Stoves or AIR-HEATING Apparatus, 8. C. Davidson, Belfast.--5th 
March, 1880. 

988. Bep-cLoTHes Evevators, J. W. Cousins, Southsea, Portsmouth.—6th 


March, 1880. 

1002. WArcHEs, &e., W. R. Lake, th ton-buildings, London.—A 
communication from F. Fitt. —8th 1880. 

1008. Securtne the Enps, &c., in Mera Boxes or Cazes, W. F. Lotz, 
London.—A communication from R. —9th March, 

1087. LOoNG-NAPPED Crorn, A. C. Henderso: n-buildings, 
London.—A communication from Messrs. Benet J. 
March, 1880. 

1071. AXLE Aras, J. Offord, Wells-street, London.-—11th March, 1880. 

1080. Hanp Siena Lames, H. Defries, Houndsditch, London.-—12th 
March, 1880. 

1206, Curota Furnaces, G. W. von Nawrocki, |Liepziger-strasse, Berlin. 
—A ae ag G. Ibrugger. —20th March, 1880, 

1256. VeLocitrepes, E. H. Hodgkinson. Wimpole-street, London.-—24th 
March, 1880. 

1257. ExTineuisHine Apparatus, C. Quitmann, Jewin-crescent, London. 
—A communication from H. Schneider.—24th March, 1880. 

1263. SuppLyine Feep Water to Steam Borxers, &c., R. Langensiepen, 
Buckau, Magdeburg, Germany.—A communication from E. Lompert. 
—25th March, 1880. 

1343. Propuction, &e., of I. L. Pulvermacher, Regent- 
street, London.—l1st April, 1 

1674. METALLIC PacktNG for Paste, R. L. Barker, Newton Moor.—-23rd 
A 1880. 


, London.—A communi- 


1893. Makine Srreat Sprines of Steet, R. L. Barker, Newton Moor.— 
8th May, 1880. 
Sor Gas, C. L. Clarke and J. Leigh, Manchester.—ls¢ June 
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2370. Preventinc or Twistinc of Castes, J. A. Boxer, 
Greenhithe. —11th June, 1880. 

2387. Sir C. T. Bright, Bolton-gardens, London.— 
12th June, 

2424. Emery Wueets, &c., W. R. Lake, Southampton-buildings, London. 

—A communication from C. Heaton. —15th June, 1880. 

2436. J. Lloyd, Birmingham.—l6th June, 1880. 

2446. and Decotorine Jute, &c., J. J. Sachs, Manchester — 
16th June, 1880. 

2464. Corine or Seasonine Casks, &c., F. Baxter, Burtun-on-Trent.—18th 
June, 1880. 


All ha 
leave 
at the office of the 
date. 


* 4633, 4655, 4d. ; 4708, 6d.; 4739, 6d.; 4771, 8d.; 4815, 6d.; 
4817, 4826, ; 4859, 6d.; ‘4869, ‘sd; ‘4874, "6d.; 
2d.; 4909, 6d.; 

4918, 6d.; 4919, 
3 4925, 2d.; 4997, 
4937, 


88 


; 


8 


4972, 2d.; 4973.'6d.: 4974, 6d.; 
4980, 4d; 4981, ; 4982, 4983, 
4 


$s 

er 
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Specifications 
receipt of the amount of 


Holborn, to Mr. H. Reader Lack, her 
ton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPEOIFIOATIONS. 


Tar En at the 
Prepared ster Majesty Comins dE office of 


4286. ManuFACTURE OF Parse, J. Lo J. Lowe.—Dated 22nd October, 1879.— 
(Void.) 2d. 


diately draws it between the 
two felts, which round two _ underneath the lower couch 
roller, the lower felt being wet and the wu ~ Cj one comparatively dry. 
The paper pulp passes between the felts, and is conveyed by them, over 
a roller, and between the first pair of rollers, where the lower 
or wet felt leaves the u one and down round other rollers back 
to the roller underneath the couch rollers. The paper lp then passes 
. contact with the upper felt — a roller, and the second pair 
of pressing rollers, and thence to the drying cylinder. 
4467. Puriryinc anp AssorTING SEMOLINA Mipp1incs, Cory, &c., F. 


1878, and consists partly in causing two air currents to pass centrepi 
through, or traverse and act upon, the falling streams or showers of 
semolinaor other matters at each stage or cingis. distribution of the mate- 
rial, and draw all the said currents into one common central air space, 
passage, or chamber. 
For Furniture, &c., J. §. Crowley.—Dated 8th November? 
1879.—(Voii.) 
a thread is formed in the interior of an ordinary cup castor, so that it 


4561. Cavers, &c., F. G. Lynde.—Dated 8th November, 1879.—{Void.) 2d. 

The cruet or vessel is made with an india-rubber or other flexible top, 
and with a tube or spout i from the lower part of the vessel. T. 
vinegar or other condiment is ejected by pressure. 

45092. 11th November, 1879. 6d. 

This ates to en: or ascertaining any date Sever any 
month of a year, and also for i any prospective date during 
any given series or succession of 


Hollow fire-bars are fixed transversely of the furnace en iron 
hollow boxes ly by flexible iain and carried 
upon the side frames of an iron iage. In front of the carriage is a 


polygonal drum with facets joned to receive the boxes which 

carry the tubes, and is slowly revolved by gearing. 

4625. MasveactureE AND DEPHOSPHORISATION OF STEEL AND IRON, E. C. 
Manico.— Dated 13th November, 1879.—{A communication.) 4d. 

The essential features of this invention are the use in the puddling fur- 
nace, or in any o iron or steel- furnace, of be one my either 
free or combined with soda, lime, barytes, esia, or with the oxides 
of iron, to produce fusible aluminates, some prepared in advance or 


4626. CurTING, OR Cureme Hepces, Corn, or Corn Stacks, 
ANIMALS. &e., A. Redgway.—Dated 13th November, 1879. 

A true shear or scissor-like cut on a series of blades is obtained by 
causing the edges of the blades to cross each other at a slight angle, and 
co ome poy J bring the edges of the deg 2 blades in absolute contact with 
the the bottom blades when passing over each other. 

4627. Process FoR BREAD-MAKING, L. Campbell.— Dated 
13th November, 1 6d. 

The balm or other active ferment is first mixed in a part of > 
flour or “‘sponge ” to be fermented and en io the bottom of a tub, 


4628. AvromatTic ell Macuines, W. R. Lake.—Dated 13th November, 
1879.—(A communication.) 8d. 
This | motor with one or 
several barrels, to the operating or working parts of the machine. 
4629. Uriuisation or Stacs, 4. Cooper.—Dated 13th November, 1879. 


The cal slag produced when treating phosphoretic pig iron in 
basic lined Bessemer converters is withdrawn while still hot and added 
for treatmen’ Bessemer vi instead of the limestove 
which is ordinarily thrown into the cupola as a flux. 


4630. H. Warman and J. 8. Bremner.—Dated 13th 


connected there 
to the front of the body of the grate. 


ant to the upper ends are secured downwa! ad gu flexible connect- 
the do 


ing links, 7 lower ends of which are secu’ 
ing ends of the chair frame. 


4636. Lamps, D M. Yeomans —Dated 14th November, 1879.—(4 communi- 
oceeded with.) 2d. 


regulated from the outside by means of transmit 
devices passing ‘eeteh a tube carried up to near the point where = 
upper of the railway carriage lamp is hinged to the lower part. 
passes the oil cup to supply ir to cen e 
Fe h ply cool air to the centre of the 


woward project- 


4637. SutpHate or Lime, &., W. Morgan-Brown.—Dated 14th Novem- 
ber, 1879.—(4 cominunication.) 6d. 
Caustic lime and sulphuric acid of 66 deg. Beaumé are employed in the 
portions of sixteen of the former to twenty-seven of = 
tter, and the sulphate of lime thus produced is used as a in 
manufacture of paper, or as a dressing in the manufacture ecthen 
cloth. 


4638. Macurnes, H. A. Dufren¢.—Dated 14th November, 1879.—(4 
communication.) 

The bobbin the under cotton is placed in a cover inserted into 

a tube with a projection to fit the underside of the table ri the machine. 

The driving shaft turns a flanged disc cut in the form of a hook which 

takes hold of the thread to cause it to pass round the bobbin. The needle 

;| passes through the fabric, forms a loop beneath, and then stops ; the hook 

takes the loop and causes it to pass round the bobbin. The thread 

is furnished by a brake or stretcher which advances the required distance 
to furnish the thread for the loop. 


4639. CLamps, J. J. Brownhill.—Dated 14th November, 1879. 6d. 

An oblong frame has its two longer or upper and lower sides made of 
open-ended iron tubes, and the shorter sides or ends of rods of iron. The 
ends of the rods are passed through holes in the —_ and fixed b; 
rivetting. The clamping screws are made screwed iron rods 
solid or tubular cross-heads, and they engage in holes in the upper 
tubular side of the clamp. 

4640. Osraintnc Motive Power, &c., H. J. Haddan.—Dated 14th 
November, 1879.—{4A communication.) 6d. 

At the stern of a vessel are placed two floats which by their rising and 
falling motion communicate motion by means of rods to pumps to clear 
the ship of water, or their motion may be converted into motion 
and used for any desired purpose. 

4641. C. Kirk.—Dated 14th 1879. 
erably of are 


tion of the relative position of the axis of the two — so as ——— 

from their concentricity ding to the Pp of the india-rub! 

4642. Pockets ror WEARING APPAREL, C. Levy.—Dated 14th November, 
1879. 4d. 

The pockets are woven in one piece without any seam by emplo 
double warp in the loom so as to weave two separate except at fhe 
edges of the kets, where the two cloths are interwoven into one. 
The bottom of the pocket is made stronger than the other parts of the 
pocket by the arrangement of the warps in the loom. 


4643. Compivep Dry-cLoseTs on WATER-CLOSETS AND Asues Bins, &v., 

D. Hutchison.—Dated 14 th November, 1879. 6d. 

A cast iron structure is formed with two com; ents fitted with 
a for adults and children respectively, the floors being raised and 
accessible by separate sets of steps. — the steps and beneath the 
closet a ean for ashes is constructed and has its bottom inclined, the 
lowest part at the back or innerend. The bottom edge of the bin 
omens is to allow a truck to receive the contents of the bin to be 
removed. Modifications are described, and a new sink trap is used in 
connection with the drains. 


4644. Warer-cavoe Vatves ror Steam Enoines, F. H. F. Engel.—Dated 

14th November, 1879.—(A communication.) 6d. 
A metal case is attached to the boiler front by ot, and in its uw 
Boies wo fo uge glass is fixed and communicates with the water of the 
) as the valve is open. In the part of the casing opposite 

© flange is screwed a metal tube in its centre the valve 

furnished at the outer end with a lever it. At its 
ae valve cylinder has a quick outer thread which moves in a 

nut of the metal tube, and so when turned moves backwark or forward 

in the nut, and either opens or locks the entrance from the boiler into 

the case. 

4645. Brack Parsrers’ Ink AnD VARNISH FOR C. Kesseler. 
November, 1879.—(4 communication.)—(Not proceeded 


with.) 2d. 

The ink consists of 40 cent. pitch or asphalte, 28 per cent. 

rectified tar-oll, 8 per cent. fatty acid let aniline, and 24 per cent. fat 

of resin oil. 

4646. Mixine, AND AMALGAMATING MEAL AND FLovr, &c., 
J. L. Hancock.—Dated lath November, 1879. 6d. 

A semi-cylindrical casing is fitted with a spindle carrying a series of 
arms flattened on the working faces at the outer ends, to push the 
material from the central part and spread it to the side of the casing, to 
effect a —— action upon the material, the arms passing through and 
mixing the other portions of the substance in their travel. 

4647. VEHICLEs, H. H. Lake.—Dated 14th November, 
1879.—(A communication.) 6d 

The vehicle has a front driving wheel placed within a frame in 
the axis of the vehi In the frame are mounted two gear wheels on 
the axis of the driving wheel, and provided witha vy Pgs rod. Two 
other gear wheels are placed” over the ae 8 and a pair with a 
eee. is placed above the second pair. Above the pinion is 
a er pinion carrying a spindle fitted with a fauteh coupling. 


4648. Passencer ror Tram-cars, &., J. Wells. 
Dated 14th Ni 


At the entrance place is a t carrying swing arms having a cam, 
which, when the is a lever. The lever of 
a rod and lever connection turns a fusee 5 barrel, that by a cam 
impels a pad lever. A type of paper coiling one drum and on to 
another is thereby brought up against one of several stamps mounted in 
a disc, and receives an impression therefrom. 


4649. Hyprocarson Lamps, D. P. and B. Wright.—Dated 14th November 


1879. 6d. 
In the outside body os the burner is A mage to allow the intro- 
duction of a ted match to the spirit lighter. A chimney or moon is 


fixed to the holder by a sp of steel attached to the burner or 

moon ring, and so arranged it bears upon the flange of the moon or 

chimney, which it holds firmly in its place. 

4650. GeneraTION APPLICATION OF OxYGEN AND HypRoGEN Gases 
FOR COMBUSTION IN BuILER eg J. Rochford.—Dated 14th 


) 

wo are and 

ducing a of ~ heat. 
Treatine Cows, Suzep, &., A. Tyan.—Dated 14th November, 1879. 


A compound for wine from foot-and-mouth disease 
and pleuro- consists of sulphate of 
zinc, carbolic acid, he | blood of cows or sheep, py bs of sulphur, Stock- 
a , glycerine and benzoine ; and a compound for internal applica- 

its of flower of sulphur, cows fat or —_e, Stockholm tar, 
Geuuine, and the ordinary decoction of marsh mallow 


4652. or PLants, TREES, AND SUFFERING FROM 


4631. For Carpinc Fires, H. G. and J. Be t sulphur, cow's 
—Dated 13th November, 1879.—(Not blood, turpentine and sugar, and when the disease occurs a quantity of it 
the is dug in around the root of the plant. 


the reverse posit: on to that in which they are usuall applied, and their 


exo fer angio ot purpose of a 
worker. 
Fasrics anp Yarns, J. Clare.—Dated 13th Novem- 
A dye bath is wiih culation of of ands 
tion of extract of guercitron varying to 
the depth and shade required, and to this bath is added a solution of 
sesqui-o i Intion of ; the are 
through the dye bath and the dye is fixed by passing th through an 


AND A. M. Clark.—Dated 13th Novem- 
communication. 
A base frame projects upward on Totes opposite sides of the chair, 


TRANSMISSION OF PowER BY Execrricity, J. Hopkinson.—Dated 

14th November, 1879. > 
In order to reverse the direction of rotation of the armature of dynamo- 
electric or magneto-electric machines, when the machines are used for 
converting an electric current into mechanical power, the positions of 
ee or collector are 


4656. Furnitvre, F. A. Ellis.—Dated 15th November, 1879.— 


(Not proceeded with.) 2d. 
A disc of metal is by means of suitable tools drawn down into the form of 
a cup with a ring at the bottom inside. eae. oe 


ring is then cut off and the ~ thrown out by spreading to 
outside. This forms the notch piece, and is grooved annularly 
dividing its thickness. 


4657. WATERPROOFING AND RENDERING SEMI-TRANSPARENT Dyep, 
AND —— — J. Walker.—Dated 15th November, 1879.—(Not 


Twelve parts resin, 3 parts beeswax apne and 1 part soft- 


turpentine, or other spirit wider to heat, the 
a consistency to spread on the fatto. 
4658. Rorary Supe Vatves, J. 15th November, 1879.4 
communication.)\—( Not 
At the side of the cylinder is a scarity ais ter to its 
middle and exhaust passages at the jacket is an axis, 
ee the jacket into three compart- 


4659. Tarvust anp BEARINGS FOR SPINDLES, OR AXLEs, 4, 
15th November, 1879.—{ Not with. 
Between the ¢ end of the shaft or the thrust collar thereof, and the ‘fixed 
part of the bearing which takes the thrust of the pressure, are interposed 
= or more division plates or washers or thrust rings, to which a Positive 
rotary motion is imparted by gea in the same direction as that of the 
shaft or spindle, but at a proportionately slower speed, so that the actual 
of the rubbi and consequently the friction and wear 
f, is proportionately reduced. 

2000. Bicy &e., N. K. Busey. —Dated 15th November, 1879.—(Not 


4d, 
relates to the steering and brake mechanism, the spring support 
for the saddle, the bearings, and to the propelling mechanism. 
4661. Prevertinc Waste or Water 1x Cosets, &c., 7. C. Matthew.— 
Dated 15th November, 1879.—(Not proceeded with.) 2d. 

This consists of a hollow cylinder or barrel open at oneend, and | 
of an up anddown travel, in which itis guided bya yoke or frame secu 
to a base-plate. To this a collar forming a seat upon which 
linder barrel rests, such fixed over the pipe lead: 

tern to the water-closet. The cylinder or barrel is — ih 

a state consisting of a disc furnished with a cup-shaped leather 
a valve. To this piston is fixed a rod, which passes through at eye 
formed in the crosshead of the frame, and to the outer end of such rod 
= eeeenad Soe wire or chain, which is in connection with the plug of the 

oset 


4662. Currinc ayp Turnips, &c., J. B. Phillips.—Dated sth 


November, 
This bar or bars provided with 
the disc ofa or other which may, when 
tw sets of knives or plates are used, and when urned in one direction, 
— uce from the roots to be cut on aa turned in the other 
irection finger or such like pieces, so as to be either double or single 
acting. 
4663. Fan Forces, &c., W. Aliday, jun.—Dated 15th Novem- 


A band driving ley is su ported neue Ge of the pan, and the 
frame below the axis carrying a at one end. 
A driving band passes over the two pullayes and in middle of the 
bottom Sata is a driving wheel, and rod ~ fan shaft above it is a smaller 
wheel, against which the driving whee ‘A removable and adjust- 
able fire-screen is combined with the ia and also a water cistern to 
cool the fire-tongs or other tools. 


PoisHinG Neepies, V. Millward.—Dated 15th November, 1879. 


This relates to improvements on patent No. 3725, dated 27th October, 
1875, and consists in coating the of the steel plate on which the 
needles are supported with thin sheet vulcanised india-rubber or other 
soft or elastic material, so as to prevent the taper parts between the body 
of the needle and the point being scratched. 

4665. Dveine on CoLovrine Paper Pup, B. Nickels, jun.—Dated sth 
November, 1879.—(Not proceeded with.) 2d. 

This relates to improvements in the process for dyeing La all while in 
the form of pulp with logwood, the remade a blue or purple 
and consists in the use of nitrate of iron, or all salts formed by the 
action on or union of iron and nitric acid in conjunction with logwood. 
4667. OrnvaMentaTiON OF KNITTED, CROCHET, AND OTHER LOOPED 

Fasrics, 7. Strahan.—Dated 15th November, 1870. 4d. 

A yarn or thread of wool, worsted, mohair, cotton, flax, or silk upon 
which a fine metal tape or wire has been spirally laid, wound, Bag) 
a manner s0 as to leave the fibrous yarn or thread visible between the 
convolutions of the tape or wire, is used for knitted and crochet work. 
4668. TREATMENT OF SULPHO-ANTIMONIOUS AND SULPHO-aRSENIC GOLD 

anv Sitver Orgs, W. A. Barlow.—. 5th November, 1879.—-(A com- 
munication.) 4d. 


relates to the sulpho-arsenic and sulpho-antimoni- 


res according to ollowing operations of 
the ssvenie ; (b) elimination of the copper ; (c) Slimfeation of the anti- 
mony. 


4669 MANUFACTURE OF ARMOUR a H. Studer. -Dated 17th Novem- 
ber, 1879.— (Not proceeded with 
This relates to a means whereby a a fracture is produced in the 
face of an armour plate by the impact of a shot, such fracture is effectu- 
ally localised and prevented from extending its ramifications through 
the entire substance of the plate. 
4670. Stream or VessEs, F. McCarter and T. Cooper.—Dated 17th 
November, 1879. 4d. 
4 screw propeller is used, and the vessel above the keel is cut through 
required for the free work: of the screw employed, and 
this the sides of the vessel incline aft to of 


the water passing freely to and from the blades the —— 
this the screw is placed at of the | length of 
the engin directly on = and the Be 


AW tho ts abo! 
4671. Tricycies, S. Dorsett and J. November, 1879. 


6d. 
This relates to the method of ricycle by means of a central 
oy spindle rigidly connected to the = ofa of steering wheels 
at the front. 
4672. Spixyinc anp Dovstino Fipres, G. Garside. — Dated 17th 
November, 1879. 4d. 
Stationary spindles and inverted flyers are used. The tube is provided 


the spindle and a washer placed between the two. The bobbin 
h and below its the projecting is received 
recess 
hollow, oil being supplied to the interior by an aperture in the 
the spindle, and when the tube revolves it exhausts and draws oil 
the hollow spindle by a side hole, lubrica’ the interior of the tube, 
and eortien of © through an aperture in the lower lubricates the lower 
f the spindle traversed by the boss of the wharle. 
46783. Openino CLosine THE Doors anp Winpows or Lanpavs, &., 
J. Hayand D, Campbell.—Dated 17th November, 1879. 6d. 

relates to es means whereby the open: and closing of a landau 
—- door can be effected without lowering glass frame, and also 
that the glass frame can be lowered when desired bs make the —- 
an open one, and by the action of a concealed spring the glass frame 
kept firm when in an upright position and the door open. 
4675. Securinc Wixpows, W. S. Simpson.—Dated 17th November, 1879. 


6d. 

This relates to the employment of a ratchet and catch. 

4676. ArpLyinc Tabs on STRENGTHENING Pieces TO CoLLaRs, C. Reuter. 
—Dated 17th November, 1879. 

This relates chiefly to the a tion of tabs or ctrengthening pisos of 
linen (for example) of an oval or other suitable form to rc. and 
cuffs at the parts where the button-holes are to be forme, or at any other 
required places. 

4677. Maxine Evevetrep or Appress Lapets, C. Keith.— 
Dated 17th November, 1879. 1s. 
this the @ labels are made from a continuous web of 4 
nched for the reception of the eyelets 
and also required prin’ address or 
4678. Pitz J. Worrall.—Dated 17th November, 8d. 

This consists in the pile or nap of uncut velveteens 
of the like class by means of carding surfaces travelling Sud the 
fabric from selvage to selvago. 
wr. ADJUSTABLE Bens, &c., J. Richard.—Dated 17th November, 1879. 


partly tothe combination with «hinged or 
couch, or chair of an excentric opera‘ ber em Ley 

adjust the angular position of th eel or 

handle to adjust the angular posi otted frame and 


4680. Orrnine BorrLes CLostp BY C. Wilkinson. 
—Dated 18th November, 1879.—(Not ith.) 
Two small levers are pivotted together near one end and the short arm of 
the lower lever is forked or otherwise suitably shaped for com: the 
neck of the bottle, the end The lever 
down at a right angle, or nearly so, The 
opposite arms of the levers may dither be or 
therein for the purpose of facilitating the pulation 
4681. Steam Borers, W. Whittle.—Dated 18th November, 1879. 8d. 
This consists in a means for causing a circulation of water of the 
en of the boiler in an upward tion, and at the same time 
g a full su of water in a downward direction to the lower 


3 of the boiler, current being distinct from the other, and also 
ment for col the deposits of mud in 

> mame removed from the parts of the boiler affected by the 

greatest heat. 


4682. Bracerets, Corrs, anp Neckiets, B. J. Payne.—Dated 18th 
November, hy with.) 2d. 
This consists in covering metal, vulcanite, and other resilient material 
Dont into ring o coll with fas, leather, 
chenille, or other similar material. 


an 
i 
Com! 
List of Specifications published during the week ending 
Srd, 1880. 
4939, 6d.; 4940, 2d.; 4941, 6d.; 
4949, Qd.; 4950, 2d.; 4951, 2d.; 
4 
; 4994, 4d.; 4996, 
5002, 2d.; 5007, 
5017, 6d.; 5025, 
1515, 6d. 
remitted by Pq 
encircled with a metal ring, the outer boss carrying the spokes 
; in contact with the endless wire passing over the lower couch 
Thompson and W. Willia mson. — Dated let November, 1879. 6d. 
This relates to 7 on ; No. 4138, dated 17th October, 
with a flange for the bobbin, a second or under flange ng secu 
part WOrkS up ough the whole of the body Of the upper part and 
makes it ready for mixing with the batch in a faster or slower manner, 
on the or of the lower | 
Instead of making the cheeks in cue piece with the grate, they are 
) enable them to be set at any angle 
1S vyerseu. Caras On cylinder are spaced so as 
to allow the fibre to pass to the upper surface, and in the blanks between 
4634. Preservinc Meat, Fisa, Game, &., aA Fresu ConpiTIon, 
A. M. Clark.—Dated 13th November, 1879.—(A communication.) 8d. 
The solutions hitherto employed to preserve animal food, and contain- 
ing at least 90 to 95 parts in 1000 of boracic acid and borax, are by this 
invention improved by reducing the quantity of boracic acid and its salts 
to nine and a-half parts in 1€00 for an average period of conservation, and 
to five and a-quarter in 1000 fora shorter period. For this purpose the 
greater part of the boracic acid, borate, or bi-borate is replaced by dex- 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tuts has been the week of the ironmasters’ quarterly moaelines. 
The quarter which has just closed in the South Staffordshire 

iron trade has been one of considerable change, and it has not 

realised the expectations that were formed of it. True, it opened 
unsatisfactorily, but the market manifested phases later on which 
encouraged traders to believe that the period would be one of 
grester activity than has proved to be the case. This has led to the 

lowing out of furnaces in various parts of the district, so that the 

number now in blastis considerably smaller than it was three months 
ago. Stocks at the furnaces have accumulated under the execution of 
contracts made at the April quarterly meeting and previously, 
for purchasers have been unprepared to accept deliveries. In 
the hands of railway and pros too, there are large stocks 
of pigs, and this is attributable to the same cause. The compe- 
tition with native producers of makers in South Yorkshire, 
Derbyshire, Northampton, and thereabouts, has been rather 
severe, agents of these distant makers having done their best to 
meet buyers’ views in the matter of price. Hematites made 
upon the West coast, and in the Southern Principality, have been 
plentifully offered, but with less business resulting than hardly 
ever before, for the prices, although steadily declining, have as yet 
been much too high to pea sales, 

Prices of pig iron have ruled at, for Staffordshire all-mine hot- 
blast sorts, £3 10s. to £3 15s., although the Lilleshall Company 
have been nominal at £4 for hot-blast and £5 for cold. Cinder 
pigs, which y a. the quarter at £210s., have just eased to £2 
and £2 2s. 6d. Rather early in June, Northampton pigs had 
touched £2 2s, 6d., and South Yorkshire £2 10s.; Barrow hema- 
tites had declined to from £3 15s. to £3 10s. . ton, and Tredegar 
hematites to £3 15s. The wages of Staffordshire blast furnace- 
men have been reduced during the quarter 10 per cent. 

The event in the finished iron trade has been a ‘‘declared” 
reduction in marked iron of £1 per ton, which took place at the 
end of May. This drop has made the prices of “list” houses 
since that time—bars, £8; sheets, £9 10s. to £10; and boiler 
plates, £10. Earl Dudley’s prices have been—bars, £8 12s. 6d.; 
a £9 2s. 6d.; T-iron, £9 12s. 6d.; strips and hoops, £9 2s. 6d.; 
and rivet iron, £11. Tinned sheets were at the same time brought 
down £2 per ton. The effect upon the market has been disa 
pointing, in that the oo“ in prices has not weany wel the wor 
an increase of business. veral of the works have been standing 
wanting work for a week or a fortnight together. The plate 
mills have been especially unfortunate. 

Medium and common finished iron has been in larger request 
than marked iron, and the sheet makers have had, on the whole, 
a fairly good time. In other branches of the trade, orders since 
the quarterly a have been very meagre, and short time 
has been universal. Prices have declined in sympathy with best 
iron. Sheets—singles—which opened the quarter at nominally 
£10 to £10 10s., are now £7 5s. to £7 10s.; bars, which were 
£7 10s. when the quarter began, are now £6 10s.; and common 
sorts may be had at £6, and under. 

At the Wolverhampton quarterly meeting yesterday— 
Wednesday—the trade had a better aspect than has distinguished 
it for some weeks past. The orders booked by pig iron firms, and 
to which I have before drawn attention, enabled makers to quote 
prices higher than those which ruled three weeks ago, though they 
were not in advance of the prices demanded at the April quarterly 
meetings. This was seen most conspicuously in respect of 
Northampton pigs, a description of iron now getting largely 
into use in this part of the country for mixing purposes. 
Northampton pigs might have been obtained without diffi- 
culty three weeks ago at £2 2s. 6d. Yesterday offers to bu 
at that figure were peremptorily rejected, and £2 7s. 6d. 
was required. Common qualities of Staffordshire iron with 
which the Northampton pigs come into competition were 
scarcely advanced in like gy For cinder iron from 
£2 2s, 6d. to £2 5s, was asked, but less money ;by half-a-crown 
would have secured the iron in the majority of instances. A part- 
mine Pig was obtainable at £2 15s. to £2 17s. 6d., and an all-mine 
pig at £3 5s. The Lilleshall hot-blast iron was quoted at £3 10s., 
and the cold-blast quality of the same firm at £410s. Lancashire 
and Cumberland hematites were to be had at £3 10s. to £3 15s., 
and so also were some of the Welsh hematites smelted from 
Spanish ore. The Tredegar brand was, however, quoted at the 
higher figure only, though there is reason to conclude that £3 10s. 
would, perhaps, have been accepted after negotiation, and good 
customers might also have been able to secure the Lilleshall hot- 
blast at £3 5s. Some makers of high-class Staffordshire all-mine 
were unprepared to accept £3 5s.; they were requiring from 
2s, 6d. to 5s, in advance of that figure. 

The extent of business done in crude iron was less conspicuous 
than might have been inferred from the trade of the past fort- 
night. Complaints of the refusal of buyers to take the iron 
which they have purchased were to-day in Birmingham as well 
as yesterday in Wolverhampton numerous and loud on the 

e of local and foreign pig iron firms, and there are intima- 
tions that the iron must now be accepted or legal proceedings 
will follow. 

‘inished iron quotations yesterday and to-day were based upon 
the £8 crucial price for marked bars. More, however, than at 
any previous time, there was a disposition by one or two leadin 
marked bar houses to repudiate that figure as the one by whi 
their transactions were to be regulated. 

Best plates were in quiet request at £10 for boiler sorts, yet 
were firmer proportionately than best bars. 

Medium sheets sold with tolerable freedom in those cases in 
which firms of standing were prepared to accept prices which u 
to a fortnight or three weeks ago they had refused, Certain o' 
these firms having come to the conclusion not to keep their works 
standing if they can only see a narrow profit, have been accepting 
orders at such terms as £8 for doubles. At that price they were 
not long in filling their books for two months forward ; and to-day 
—- and others offered in vain to increase their purchases, 

oubles were not therefore to be had to-day in Birmingham from 
such houses at under £8 10s., and then only in small lots. Orders 
for singles would not have been accepted by the makers indicated 
in the usual proportion of 30s. under doubles; yet it transpired 
that such a price as even £7 has in the t few days been 
accepted. by firms of list repute. Nevertheless singles were 
to-day very difficult to buy at £7 as a minimum, From this 
figure they ranged up to £9. Latens in the worst cases were to 
be bought at from £9 10s. down to £9 5s. 

There was a much better inquiry than at the April quarterly 
meeting for sheets of most descriptions. United States con- 
sumers are, a few of them, again inquiring, and the pig makers 
in Lancashise and the North of England are desirous of getting 
their orders booked in fulfilment of their probable requirements 
many months hence, To-day a buyer was seeking to place 500 
tons of lattens, the delivery to begin in October next and to 
extend throughout the twelve months; but the figure at which he 
sought to place the order was such that he met with very little 
success, 

Hoops were in increased demand both for home and export. 

Gas tube mae, be down very low. As low a price as 5s. it 
got — had been accepted, and at £5 10s. to £6 it was very 
plentiful. 

Galvanised sheets looked better than in the past week or two. 
One firm was wholly asking a 10s. per ton advance, but they 
were not generally successful. Most makers have experienced a 
slightly improved demand upon the week, and there are a few 
who can see their way ahead for a few weeks. The Cape and 
South American orders show improvement, and those likely to 
arrive throughout the remainder of the year bid fair to prove 
of even more worth, Corrugated sheets of 24 w.g. packed in 


bundles were quoted at £13 10s. at works, or £14 delivered either 
in London or Liverpool. For sheets of 26 w.g. £2 more was 
asked. But it was difficult to get Davies’s Crown sheets at unde 

£15 at the works for 24 w.g. in bundles, and £19 for 26 w.g. in 


The chief mail of the week has been from New Zealand, and it 


is decidedly more encouraging. The news from Buenos Ayres is 
received with much satisfaction, for it indicates the probability of 
improved business. 

he coal trade is in a languid condition this week. It is 
quieter than the iron trade, for pits have not been closed as fast 
as furnaces have been put out. Earl Dudley’s furnace coal is 
still 9s. standard weight, and it is not to be had for less money. 
Other firms who likewise supply the market with an excellent 
quality of thick coal are demanding 10s. boat weight. 

Ironworkers’ wages are now fixed until up to the close of Sep- 
tember. Puddlers’ wages will be 8s. 6d.'per ton, and millmen and 
the rest in proportion. : 

The operative tin-plate makers of South Staffordshire and East 
Worcestershire have met in Wolverhampton and resolved to 
resist any reduction of wages. ‘They expressed their willingness, 
however, to reduce the output if found convenient to the masters, 
as a substitutory measure, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

A FIRMER tone is onte prevailing in the iron trade of this 
district, the relapse of last week having apparently been tem- 
porary. There has been a better inquiry in the market for pi 
iron fas the last few days, with less weakness in prices ; an 
although the amount of business doing all through has not been 
what may be termed large, a considerable ag en of iron has 
changed hands, and in some cases at slightly better prices than 
were obtainable a week ago. ‘This to a considerable extent has 
been the result of the advance in Middlesbrough and Scotch 
irons, the strong market reported at the Middlesbrough quarterly 
meeting on Tuesday having had a marked effect in inducing 
hesitating buyers to place out their orders without further delay ; 
and there has since been a good deal of anxiety as to the result 
of the Birmingham quarterly meeting to-day—Thursday. 

The position of b mies Som makers of pig iron has been 
improved by the advance in Scotch and Middlesbrough brands, 
during the past week they have been able to secureafairnumber 
of orders. This in its turn is tending to give a steadier tone to 
local irons, Lancashire makers being less disposed than they 
were a week back to go below their list rates to secure orders, and 
they are now holding out pretty firmly for the quoted prices of 
47s. 6d. per ton, less 24 for foundry, and 46s. 6d. for forge iron 
delivered into the Manchester district. 

With regard to outside brands, some considerable sales of 
Lincolnshire iron have been reported during the last few days at 
a slight advance upon the prices which makers were willing to 
take last week ; the average price obtained being about 46s. per 
ton, less 24 for delivery at to Manchester, with some makers 
asking 1s. per ton above this figure for foundry iron. For No. 3 
Middlesbrough iron delivered equal to Manchester 48s. 4d. to 
48s. 10d. per ton net cash is being quoted, but although there are 
some sellers at under these figures the amount of business doing 
is only very limited, buyers being able to obtain other outside 
brands and also local irons at considerably under the prices now 
asked by the north country makers. Joma if 

Hematites have been meeting with a better inquiry during the 

t; week, and sales have been made at about 66s. to 67s. per ton 
i ad qualities delivered equal to Manchester, with forge 
qualities obtainable at about 1s. per ton less. é 3 

Finished iron continues very dull, and there is no material 
improvement to notice in this branch of trade. The low prices 
which makers are now willing to accept have brought forward a 
few buyers, but the actual requirements of consumers are still 
very small. In most cases they are still working on iron bought 
some time ago, and not many of them care about giving out fresh 
orders at present. Most of the 1 forges are working short 
time, and for Lancashire bars delivered into the Manchester 
district the average prices remain at about £5 17s. 6d. to 
£6 2s. 6d. per ton. For hoops there is only a dull inquiry, and 
low prices are quoted. 

The coal trade continues extremely depressed, and there is so 
much pressure for orders on the part of sellers that it is very 
difficult to get at any really fixed price for either best or common 
round coal. The former is now in very limited request for house 
fire purposes, and the demand from works for steam and forge 
coals is much below the present supplies in the market. ‘To 
move off anything like quantities promptly, sellers are willing to 
take extremely low figures; god buyers have pretty well the 
command of prices. For engine classes of fuel there is a moderate 
demand, slack moving off tolerably well, but there is no pressure 
for supplies. The average quoted prices at the pit mouth are 
about as under :—Best coal, 7s. 6d. to 8s.; seconds, 5s. 9d. to 
6s. 6d.; common, 4s. 6d. to 5s. 3d.; burgy, 3s. 9d. to 4s. 3d.; 
ordinary slack, 3s. to 3s. 6d.; and good rough slack, 3s. 6d. to 4s, 
per ton. 

In the shipping trade there is still very little doing, and both 
best and common coals for shipment are offered at extremely low 
prices. 

From six to seven days a i is now about the average 
time being worked by most of the Lancashire collieries, and 
I hear that some pits which in the present state of the market 
— be worked except at a serious loss are being closed alto- 

ther. 

o the Barrow-in-Furness and Cumberland iron districts 
hematite pig iron is this week in improved request, and not only 
has it been shown that the lowest point has been touched, but 
prices have advanced to the extent of 5s. per ton for both Bessemer 
and forge qualities of iron. The enquiry from America has im- 
proved, and there is a better request from the Continent ; while 
on home account business has been done which seems to indicate 
that buyers are anticipating a further advance. There is a large 
output of metal at the furnaces throughout the district, and 
makers are fulfilling contracts entered into some time ago, which 
necessitate large deliveries of metal. There is nothing at the 
present moment to show whether the improvement in the marxet 
will be of a permanent character or not, but it is anticipated that 
the change for the better taking place as it has done at the present 
moment, will have a very good effect on the winter’strade. Steel 
makers are also experiencing an improved demand for both rail- 
— material and merchant steel, and prices are reported to me 
as having advanced from 10s. to £1 perton. Iron ore is also 
firmer in tone, and sales are noted at from 13s. 6d. to 16s. 6d. per 
ton, for le queef qualities of metal. 

There is not! ing new to note in the condition of the other 
representative industries of the district. They are well furnished 
with orders, and the outlook seems more cheerful than of late. 
Shipbuilders and engineers are especially busy. 

e men in the employ of the Barrow Hematite Iron and Steel 
Company have had notice of a reduction in wages equivalent to 
5 per cent. 

he shipping trade at Barrow is much more actively employed 
than of late, and an increased tonnage of metal is being shipped 
to foreign ports. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

On Tuesday last the quarterly meeting of the North of England 
Iron Trade was held at Middlesbrough. Formerly very great 
interest used to attach to these quarterly gatherings but they 
have materially declined in importance ever since the relapse 
which set in after the inflation of 1873-74. There was, however, 
a very fair attendance, and a more healthy feeling prevailed. It 


has now become the custom to follow Glasgow moversents quite 
slavishly, and the slightest action upon the Scotch Exchange is 
sure to = followed by a corresponding tremour in Middesbrough. 
There does not ap’ to be any well-defined reason for t 
sympathy beyond the fact that many Glasgow s lators have 
branch establishments in Middlesbrough. hether their opera- 
tions are beneficial to this district it is not for me to say, though 
I have my own opinion on that point. 3 ‘ 
Makers are now asking 40s. for No. 3, and 39s. is the ruling 
price. The publication of the returns of Cleveland Iron- 
masters’ Association which took place on Monday, and which I 
append, contributed to a firm feeling at the quarterly meeting, 
which has been maintained until now. The returns are as 
follows, the total make being the product of 110 furnaces :— 
MAKE OF CLEVELAND IRON. 
Port of Middlesbrough. Tons 


Month ending May 31,1880 .. .. .. oe «« 136,238 
Month ending June 30,1880 .. .. .. «+ 126,414 
MAKE OF CLEVELAND IRON. 
otal of District. 

Month ending 31st May, 1880.. .. .. .. «- 168,342 
Month ending 30th June, 1880 we 161,709 


Decrease upon May, 1880 .. 6,633 
MAKE OF OTHER KINDS OF IRON 
(Including hematite and spiegeleisen) 


Month ending 3lst May, 1880.. .. 46,529 
Month ending 30th June, 1880 .. 

Decrease upon May, 1880 .. .. .. «+ 2,275 
Total make, Jume, 1880 .. .. .. «2 oc co 206,968 

Decrease upon May, 1880 .. 8,908 

SHIPMENTS FOREIGN OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. Tons. 
Month ending 3lst May, 1880.. .. .. 46,967 


Month ending 30th June, 1880. |. .. 48,745 


Corresponding month last year .. .. «+ «+ «8 «- 26,246 
Increase upon June, 1879... .. .. «+ 17,499 
SHIPMENTS COASTWISE OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. 
Month ending May, 1880 .. .. .. «+ «+ 34,862 
Month ending 30th June, 1880.. .. .. «+ «+ 88,441 
Corresponding month last year .. .. «+ «+ 34,562 


Increase upon June, 1879 .. «+ 3,879 


MAKERS’ STOCKS OF CLEVELAND IRON. 
Port of Middlesbrough. 


Slst May, 1880 .. 99,625 
Total of district. 

Decrease upon May, 1880 .. .. 2,802 

STOCK IN WARRANT STORES. 
Public stores, 3lst May, 1880 .. .. .. «+ «+ 96,933 
Public stores, 30th June, 1880.. .. .. .. «. «- «+ 102,690 
Makers’ stores, 3lst May, 1880.. .. .. 42,730 
Makers’ stores, 30th June, 1880 .. .. « 42,157 
ABSTRACT. 

Decrease in make of Cleveland iron upon May, 1880 .. 6,633 
Decrease in makers’ stocks upon May, 1880 .. .. .. 2,802 
Increase in stock in public stores upon May, 1880 ..  .. 5,757 


Decrease in stock in makers’ stores, upon May, 1880 .. 573 
Iron in North-Eastern Railway Company’s stores 12,923 
Tron in Messrs. Connal and Co.’s stores .. .. 89,767 


102,690 

Messrs. Connal and Co.’s stock of Cleveland iron is increasing 
at the rate of 1600 tons per week. 

The question of a reduction of the make of pig iron does not 
yet force itself upon consideration. There are no deliveries to 
America, and yet the demand for iron keeps up quite equal to 
what it was when large shipments were being despatched to 
America, 

The manufactured iron trade is grict, though prices do not 
show any inclination to decline. ipbuilding iron is in fair 
demand. Prices are for ship plates, £6 7s. 6d.; angles, £5 7s. 6d. 
to £5 10s.; bars, £5 7s. 6d. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A Goon deal of business at very low mag may briefly sum 
up the condition of the South Yorkshire coal trade. This 
description would also fairly represent the state of other indus- 
tries beside the business of co: ootiing: Those who ought to 
know are sanguine as to an early revival in the iron and other 
heavy industries. At present, however, beyond an undoubted 
firmness and an appreciable rise in certain makes, “‘ pig” does 
not show that upward movement which is usually the precursor 
of animated business. In steel rails there is no complaint as yet, 
but old contracts are being rapidly exhausted, and I cannot hear 
of any heavy orders to take their place. The revised Russian 
tariff will not help our rail-makers. Though in some respects it is 
an improvement on the old fiscal arrangements, it imposes a much 
heavier duty on steel rails, and thus handicaps the English maker 
in the competition with home producers. One can scarcely com- 
plain of Russia doing this when America is still more illiberal in 
its tariffs; but the tendency of the Russian Government to 
single out steel rails and other Sheffield specialities for heavier 
duties is rather unfortunate for the steelopolis of the world. 
Russia is bent on doing her best for her own manufacturers, who 
are now turning their attenticn seriously to the work of supply- 
ing manufactured goods of the kinds the Russian Government 
has so long been in the habit of importing in large weights and 
great values, 

At the new Barrow collieries, near Worsbrough, belonging to 
the Barrow Hematite Iron and Steel Company, certain workmen 
have received notice to quit their employment in fourteen days. 
These workmen are the contractors, together with the rippers 
and packers. It is said that this step is the beginning of a new 
system in working the collieries. The object of the company is 
believed to be the abolition of contract work, and the handing 
over of the duty attendant upon ripping and packing to the 
miners. The company are at present throwing a large quantity 
of coal down for ‘‘coking” purposes. At the Thorps Gawber 
Hall Collieries the top men and coke burners have Leen asked to 
submit to a reduction of 3d. per day, and the request has been 
conceded by some of the men. Alterations in the mode of pay- 
ment and working are being made at other pits in the South 
Yorkshire district. The miners are a good deal exercised over 
nae movements, as their wages are at present very “lean” 
in 
The Yorkshire Engine Company, I hear, is receiving consider- 
able attention from its shareholders. Two meetings have recentl 
been held: At the first it was considered necessary to have addi- 
tional capital to the value of £40,000, but of this amount the 
shareholders did not offer more than 15 percent. It then became 
essential to consider what should be done, and a resolution was 
agreed to deciding on a step which will no doubt lead to the re- 
construction of the company. 

The Goldsmiths’ Company, of London, have this year awarded 
their travelling scholarship of £100 to Mr. William Marshall, of 
Lamont-street, Chelsea, who was a distinguished student at the 
Sheffield School of Arts. Mr. Marshall leaves England shortly 
for Italy, where he will devote his attention largely to produc- 
tions in precious metals and in architecture. 

It is singular how hard it is to convince a collier that it is 
necessary for his own safety, and that of his fellows, that he 
should obey the regulations provided for the safe working of a pit. 
Pipes, and matches wherewith to light them, are continually bei: 
found in the possession of miners, A case of this kind pr rem, 


: 
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at Manvers Main, on the 25th ult. ; but the grossest instance of | Notices are out at Melingriffith, which is being worked by the Fair average steel ade pe) ge ep i ee 
carelessness I have heard of for some time is repo from | liquidators of the West of England Banking Company, of a Sheet, crucible .. .. .. .. .. 24 0 0to 64 0 0 
Warren Vale Colliery, Rawmarsh. ‘Any passing through | stoppage of contracts in one calendar month. The men say they Sheets, Bessemer we 16 0 22 0 0 
a door must see it is closed again without delay.” This is one of | will resist it, but if so it will be an unwise repetition of the late Mente ey ha ts se we we 82 0 OHO 48 O O 
the rules of the pit. Two colliers passed through a door in old | strike, and can only end in a complete stoppage and stagnation. t tool : ot A eee ae = 4 4 = hs 4 0 
No. 2 pit, and went and reported “all correct” in that pit. The | Notices were also out at the iron and steel works of Rhymney, Bpecialtool <>) 32) 2] I] II 76 0 otoll2 o 9 
consequence was that the door was left open over seven hours, | Dcwlais, and Cyfarthfa, so in all probahility there is an arrange- SORT NG er pare ema 2 ee 
and the safety of the pit endangered. Forty shillings and costs | ment for a systematic reduction, which ironworkers will do well Sheffield steel feed SOA on as. og 0 
scarcely seems to meet such an instance of recklessness as this. to accept. Prices of pig, puddled bar, and rail have fallen con- | open steel boiler plates .. .. .. 14 0 Oto 16 0 0 

I find the steel manufacturers well employed, with the excep- | siderably without any change in wages, and this must be con- ae 4 Bioeainaa 5... [4 «ote 710 0to 8 0 0 
tion of the smaller houses, where complaints of dulness are heard. | sidered. The impression was strong in Swansea this week that 
ments, though in cutlery and hardware generally no great change ‘ertainly this week the iron market is firmer, and we may see 
for the better can take place till pe ed, emery The silver and | a slight improverrent in a few days. Judging from the great MISCELLANEOUS MET. Ls. 
plating trades continue dull. blowing out of furnaces in Pennsylvania, and lessened make in Cop ea £sd. £2. d. 
On the local Exchange there has been a decided drop in | this country, and the known large demand that still exists for andingots 
several loca! stocks. Parkgate Iron shares, which were at par | rails, I am strengthened in my conviction of an early improve- 0 to 
a fortnight ago, are now at 10 dis., and Staveleys have fallen £2. | ment. Orders are in hand for rails for Italy, America, British sheets, strong... .. .. :. 70 0 Oto7l 0 0 
Francisco, Pernambuco and Brazil. Dowlais sent off a large ti 84 BS 
cargo of rails to Russia last week. British blocks, refined.. ee oe «+ 8 0 0to90 0 0 
NOTES FROM SCOTLAND. I hear that other works besides Dowlais are going in for tin-| 4 0 
(From our own Correspondent.) plate. Nantyglo is going to make black plate. owlais is Spanish do. 
., | advertising for a competent manager for the tin-plate branch. Sheet * are ee 16 5 Oto 1610 0 
Tue iron market was strong at the close of last week, but it | Notwithstanding the present depression in the trade there is no| Spelter—Silesian - : % "1715 0to18 0 0 
has been again quieter this week, with fluctuations in prices and | Jack of speculative effort, though some of the promotions do not lish .. ° are ik oy ip 
little appreciable improvement in the demand. The shipments | come off. I see that an effort is being made to float the Gurnos | 2im¢—English sheet + eo 2210 0 to 2310 0 
of pigs abroad have been somewhat larger, aggregating 12,527 | 'Tin-plate Company, capital £20,000, in shares of £20. The sub- Phosphor Bronze—per ton— 
tons, as compared with 11,514 in the preceding week, and 8252] seribers are principally gentlemen of Brecon, Swansea, and —_— J Ek 
in the corresponding week of last year. ss iron than usual has | Ystalyfera. Other alloys .. 120 0 Ot0185 0 0 
been placed in the public stores, although the production at the} There have been the usual fluctuations in the tin-plate trade Mickel, per Ib., 98, 6d. to 
ironworks is as large as before. The arrivals from Cleveland are | during the week. ‘The ruling prices are 14s. 6d. per box ordinary ee a a 
of greater bulk, and on the whole there is not much reason to | coked, rising to 16s. and again falling to 15s. 3d. Lessened make . 
complain of the condition of the trade, considering the season of | js now the order of the day. I shall expect four days’ work per COAL, COKE, OIL, &c. 
the year. 3 week will be the average for the next week or two, and then if | Coke— £8.d. £8. d. Smithy .. .. 010 6—0 12 
The warrant market was strong on Friday, when business was | there should be anything like unanimity in the trade prices will go | Durham... .. 010 0—0 12 0| South Durham :: 0 6 6—0 13 
done in the morning at from 48s. 74d. to 49s. 1}d. cash; theafter- | up, Imports of iron ore continue large from Spain and alsofrom | Derbyshire... .. 0 12 0-0 18 0| Derbyshire— 
noon figures being 49s. 3d. to 49s. 44d., and then back to 49s. 2d. | Duddon, and as a natural result, the market being overstocked, | Shefeld, melting 0 17 0—0 18 0 Best at pits .. 0 80-0110 
On Monday business was quieter, at 48s, 8d. to 48s. 6d.,-and then | prices are falling. One of the American journals, Jron Age, — ae 00-0 10 Converting .. 0 76-0 90 
48s. 10d. cash, there.being little change in prices during the after- | refers to the somewhat conspicuous fact of Welsh ironworks being Coals, best, 
noon. The market was irregular on Tuesday, with a good business, | noticeable from the accumulation of Spanish ores, and the | South Yorkshire—At the pits— Arle; «+ «. 0 76-0 80 
however, from 49s. cash, and one month to 49s. 4}d. cash, there- | inference is that the shrewd Welshman has a belief in another Branch .. .. 011 2—01311 Pemberton 4ft. 0 6 0—0 66 
cash, and 49s. 5d. one month. Market was quiet on Wednesday Pate is i ing. nver “ 0 90 ur) +e oe 0 89-0 43 
forenoon, but prices advanced in the afternoon to 49s. 10d. .one te Steam coal* .. 0 63-0 70 80-0 89 
month, and 49s. 9d. cash. To-day—Thursday—the market was ~ cele in 0 40-0 5 6/ Oils, tun— £s.d. £5. d. 

nth, anc : y u There is another article in which the market is being overdone, Wales, through.. 0 86—0 89/| Lardo + « 87 00-3900 
excited, with a large business from 52s. 8d., but the price after- namely, pit timber. Last week there were nine cargoes in one Steam, less2}.. 6 8 3-0 106 + «+» 2615 0O—26176 
wards receded to 51s. 8d. sey: u day received at Newport in succession, and the same day 2566 House, at port 0 79—0 93] Rapeseed, brown 28 12 6—28150 

There is not much alteration in makers’ quotations, some of | tons were reported as arrived at Cardiff. Small steam .. 0 23—0 86 »», Engl. Ee 30 0 0-305 0 
which are a shilling lower, and others'as much higher than last/ A marked improvement is shown in the house coal trade of the § 9) Petroleum,refin’d 
week. | Rhymney Valley. Sir George Elliot visited the various coal | | (erga) .. @ 008 
trade of the gg last week, but with what object Splint .. .. 0 60-0 63 

oug ere is a g emand for s is not known. Bargoed, i, Gethg: >, Sort Pa 

Founders are fairly well employed, and engineers are not making | are in full work. ped, Deri, Gethgaer and Fengam collieries Supplied to railway companies and large works. 

of iron manufactures from the Clyde te Ue. 

£40,800 of which PRICES CURRENT OF TIMBER. 

to Bombay, £11,900 to Rio de Janeiro, £8865 to Calcutta, an Y 2s. £4. £e £6, 

£1384 to Santander; £12,000 miscellaneous articles, of which Tar foll - ene Slane ht but it ob Teak, load .. .. .. 14 0 16 0 Quebec pine, 2nd.. 10 0 16 10 

£5000 went to Calcutta, £1673 to Porto Rico, £1604 to Odessa. | mind in many cases makers are propated te quote | $18 1939 

£1350 to Rio Janeiro, and £1200 to the Mediterranean ; £2500 | terms for special contracts. It is obviously impossible os apesify these pitch |. 8 5 4 10 | we ond : 0 * % 

railway wagon frames for Calcutta ; and £1665 sewing machines | cases and terms, or to give more than the market quotations and makers’ Oak .. :. 5 0 6 0 | NewBrunswick .. 610 8 0 

~ all prices. Readers should also refer to our correspondents’ letters. Archangel .. 9 is 0 
ave occasion uently since the year began to mss os OS Oe St. Petersburg 13 0 W O 

attention to the condition of the Scotch coal trade, | scornaxp— PUDDLED BARS.  3°6 68 1010 11 10 

especially in the foreign department. The exports have been .. 210 6| Glengarnock—No.1 .. 222 6 ic & Meml. oak 810 11 O 

indicating a large comparative decrease month after month. For 2 8 6/ No.3 .. 210 0 underdsed |. 110 2 0 

example, while the shipments from all ports in the United | Gartsherrie -No. 1 213 6| Dalmellington—No.1.. 211 0 $10 46 First .. 10015 0 

Kingdom show an increase of 88,293 tons for May last as against Col N No. 3 : 10 6 No. 3 280 » Swedith .. .. 110 2 5 | » ae. OEMS 

May, 1879, there ia a decrease in those from Scotch ports in the 3 

same month amounting to 20,143 tons. ar as Glasgow is umm jogany, 8. d. 8. d. 

concerned the decrease has been very marked, and the coals No. ; 3 5 by Mex ~y 6 08 

exported last week aggregated only 10,325 tons, or 4874 less than | Monkland—No.1.. .. 210 0 ed +4 

in the preceding week. The coasting traffic is likewise only No. 3 .. 2 8 6 Quebec, sine Ist .. 14 0 23 0 | nih ea 

moderate just now. From Greenock the week’s shipments were | Clyde—No. 1 ‘2. 210 6 

2262 tons, of which 293 went coastwise and the rest abroad; and} goyan_No. 1 

from Troon 1320 tons were sent abroad and 6617 coastwise. At “Gai 8 6 118 0 

some of the ports on the east coast there is a good demand for At Broomielaw. 117 0 Sours ]icnstncton Museum. —Visitors oni the week ending 

shipment, and the inland trade seems to be fair for the season of Ottw=Te. so. ki eee Bo. 6 oa 117 0| July 3rd, 1880:— On Monday, Tuesday, and Saturday, free, 

the year. 290 ty from 10 a.1n. to 10 p.m., Museum, 10,952; mercantile marine, 


As asign of the activity which prevails in the shipbuilding 
trade, it may be mentioned that the rivetters in the employment 
of Messrs. William Denny and Brothers and. Messrs. A. 
oe and Son, Dumbarton, have had their wages increased 
r cent, 
he efforts now being made to organise the miners of Lanark- 
shire into union, are not meeting with much success, neither does 
the movement for restricted prcduction make great headway. 
It is not surprising that men with families who are only able to 
earn 3s. a day should be unwilling to reduce their hours of labour 
merely to put the theories of their leaders to the test. There is a 
strike at Eddlewood Colliery, in the Motherwell district, but 
generally speaking, the men are working steadily and quality. 
On Wednesday afternoun the yacht built by Messrs. John 
Elder and Co., Glasgow, was launched from the yard at Fairfield, 
in the presence of the Grand Duke Alexis, second son of the 
Czar, the Duchess of Hamilton, Prince Labanoff, Admiral 
Popoff, Admiral Sir Houston Stewart, Captain Goulaeff, the 


Lord Provost of Glasgow, and a very y concourse of s tors. 
The dedicatory service of the Greek Church having m per- 
formed, her Grace the Duchess of Hamilton fully set 


the vessel in motion, and it went into the water in 
excellent style, without the slightest mishap. e crowds on 
both sides of the river cheered vociferously, and the cheering was 
renewed when the illustrious party, accompanied by Mr. Pearce, 
the head of the firm of Messrs. Elder and Co., descended the 
tempo: platform on which the ceremony took pees. and 
walked through the yard towards a marquee in which luncheon 
had been served. At the lunch Mr. Pearce presided, and having 
given the British and Russian loyal toasts, he proposed ‘‘Success 
to the Livadia,” which he considered to be no longer an experi- 
ment but a grand success. The idea of obtaining 10 knots an 
hour for a vessel of this form had been ridiculed, but he ex 

that at the trial it would give a speed of 14 knots. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

TuE present time is one of unusual interest, and shippers, 
coalowners, coke-makers, and in fact all branches of trade are 
compelled to exercise the utmost vigilance. In the matter of 
coal, trade is good and prices are firm. The weather, too, has 
been so favourable that clearances have been carried out with all 
despatch; and as outputs have been large and despatch quick, 
there has been a good deal of animation at the ports. Weights 
have been very firm to the West Indies, Port Said, Brazil, 
and River Plate. Our American business is also age | up, 
especially home freights, and the French trade is decided 
better. The total exports of coal from Cardiff last week, mee 
ing bunker and coastwise, were close upon 100,000 tons. Swansea 
maintains its average, and Newpurt continues its exports of over 
20,000 tons. 

There has been some little upset at Llwynypia Colliery, 
Rhondda Valley. For some days 500 of the colliers had a mis- 
understanding, and when this was arranged a disagreement took 
place with the hauliers. I think now all will go on satisfactorily. 
At most places the colliers have little cause of complaint. The 
benefit of the large trade now being done is principally theirs. I 
see that in the notices generally issued this week to all the work- 
men at the various works of a cessation of contract, the colliers 
are specially exempt. 


TREDEGAR—MONMOUTHSHIRE—NO. 8 tin-plate pig iron, 130s. at works. 


= ~ No. 3 foundry pig iron, 85s. 0d. do. 
£8.d. £8.4d. 
Wates—Iron rails, f.0.b. én os 70 0t0000 
Iron bars, f.o.b. ee es 70 0to 000 
DersysHire—Grey forge, at Sheffield 276t0000 
No. 3 os 210 0to 0 00 
Lancashire, in Manchester—No-4 .. 266t0 000 
Hematite, at works, Millom ‘“ Bessemer ”"— 
No.1toNo.3  .. 3 0 Oto 310 0 
Forge, mottled and white .. as ° oe -- 310 0 
M rt Hematite—No. 1 to No. 3 - 8 0 Oto 310 0 
Puddled Bar— 
Waves—Rail quality, at works eo 0to000 
CLEVELAND, delivered on trucks - - 40 Oto 315 0 
MIDDLESBROUGH l6in., plate quality, perton 4 2 6to 0 0 0 
LancasHirg, delivered at Manchester -- 410 Oto 412 6 
MANUFACTURED IRON. 
Ship Plates— 
f.o.b., per ton od 710 Oto 8 0 0 
Wates—aAt works, net .. as 710 0to 0 6 0 
MippLessRoves, in trucks, at works + 6 7 6to 610 0 
Boiler Plates— 
WELsH oo os os 10 0 0 0 6 
Lancasutre, to 5 cwt. each plate .. - 8 2 6to 8 5 0 
SHEFFIELD .. we os -- 1010 Otoll ld 0 
Bow inc and Low Moor— 
Under 24 cwt. each, upto4ewt. percwt. 1 2 Oto 17 0 
4cwt. up to7 cwt.and upwards... -- 110 Ote 119 0 
STAFFORDSHIRE, per ton ee es Ww 0 Otol3 0 0 
free on trucks se 75 0to 8 00 
Grascow, f.o.b., per ton oe oo 80 0t0 900 
Angle Iron— 
Bow tne and Low Moor, per cwt, .. oe 13 86 
STAFFORDSHIRE, per to: 8 0 0to 900 
LancaSHIRE es ee es 60 Oto 6 2 6 
STockTon .. oe - 6 0 Oto 0 0-0 
Rounp Oak oo oe 8 2 6to12 0 0 
CLEVELAND ee es ee ee - 510 Oto 6 5 0 
WELsH oe os 70 Oto 710 0 
Gtascow, f.o.b., per ton ee - « 6 0 Oto 615 0 
Bar Iron— 
Low Moor and Bow no, per cwt. .. -- 019 Oto 1 0 
STAFFORDSHIRE, per ton on oo - 710 0to 1010 0 
Rounp Oak oe oe 812 6to 0 0 
Merchant Bars— 
STockTon .. oo oe 6 7 6to 612 6 
WELSH oo ee ae 6 5 Oto 610 0 
LANCASHIRE ° ° ° - 6 0 Oto 6 2 6 
LASGOW, f.0.b. .. ee oe ° - 610 0t0 000 
SHEFFIELD—Bars from warehouse .. 70 0to 800 
oops .. oe - 810 0t0 0 0 0 
Sheets .. 9 0 0t0 000 
Nail Rods.—G.ascow, f.o.b., per to - 610 0t0 700 
Rails—Gtascow, f.o.b., per ton oo 
CLEVELAND ee 515 Oto 0 0 0 
ALES oe oe ee oe - 60 0t0 000 
Railway Chairs—G.ascow, f.o.b.,perton 410 0to 5 0 0 
Pipes—G.ascow, f.o.b.,perton .. .. 50 0t0 6900 
Sheets—Gtascow (singles), perton.. .. 8 0 Oto 810 0 
.. 615 0t0. 700 
STEEL. 
SHEFFIELD—At works— 204 £24.42 
Spring s oe ee 13 0 Oto21 0 0 
Ordinary castrods .. ~ 17 0 Oto 24 0 0 


building 1aterials, and other collections, 5563. On 


Wednesday, 


Thursday and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, ‘424; mercantile marine, building materials, and other 
collections, 653. Total, 19,592. Average of corresponding week 
in former years, 18,675. Total from the opening of the Museum, 


19,116,746. 


Tue Instrrution or Crvit ENGINEERS.—A new list of members 
has oe been issued, from which it appears that there are now on 
the ks 1217 Members, 1299 Associate Members, 579 Associ 
18 Honorary Members, and 657 Students ; together 3770 of 


classes. At the ee last year the num 


classes were 1148, 1 622, 


showing aa increase at the rate of nearly 


17, 


vers of the several 


and 591, making a total of 3578, 


the past session, the elections have comprised norary Members, 
43 Members, 129 iate Members, and 15 Associates, and 160 
Students have been admitted. 
CONTENTS. 
Tae Enarneer, July 9th, 1880. 
PAGE PAGE 
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Rartway Matrers .. .. 23 
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THE ROYAL AGRICULTURAL SOCIETY’S 
SHOW AT CARLISLE. 


No. I. 
Tue Royal Agricultural Society's Show opened at 


Carlisle on Monday morning. On Friday, the 9th, and | 


Saturday, the 10th, trials of ploughing implements took 
place in a field at Harrabee, about two miles from 
the showyard. To these we refer more particu- 
larly elsewhere. The showyard is admirably situated 
close to the — and is divided into two parts 
by the river, which has been there spanned by 
two temporary bridges. That 
portion next the entrance is oc- 
cupied by machinery and im- 
plements, while beyond the 
river are the cattle, with which 
we have nothing to do here. 
The map of the implement por- 
tion of the yard, which we pub- 
lished last week, shows the ar- 
rangement of the ground; and 
it will be seen from it that there 
js no crowding of sheds. The 
showyard is the smallest which 
the Royal Agricultural Society 
has had for many years. It is 
a miniature yard as compared - 
with that at Kilburn last year, 
and the display of implements 
and machinery is not great, 
though it is not so small as 
might appear at first sight. 
The table which we give below 
shows the comparative dimen- 
sions of all the shows since 1873 
inclusive. 

The reduction of size in the 
yard has been effected by the 
adoption of rules which have 
practically excluded an enor- 
mous mass of “ miscellaneous’ . 
exhibits, such as sewing ma- ' 
chines, knife cleaners, and so 
on, which to 
nothing to do with agriculture. 
The method adopted by the 
Council to secure this most 
desirable end was exceedingly simple —all exhi- 


bitors of articles not strictly cognate to agriculture by 


were charged double the old prices for stands. They 
had to pay £2 per lineal foot of shedding instead of 
£1, and the device has worked admirably. There can 
be no doubt that huge shows are great mistakes. They 
are enormously costly, and no advantage is obtained 
by the exhibition of dozen; of the same things. Thus, if 


| _ Stand No. 1 is occupied by Messrs, Holmes and Sons, 
| Norwich, with thrashing machines, corn drills, and im- 
ge pa of a kindred description ; Stand No. 2 is filled 
by Messrs. Shanks, of Arbroath, N.B., with steam 
engines ; Stand No. 3, Messrs. John Fowler and Co., 
steam ploughs and engines; No. 4, Mr. W. A. Wood, 
Worship-street, London, a and mowing machines; 
No. 5 is taken by Mr. W. A. Fell, of Windermere, 
potato diggers and mowing machines ; No. 6, the John- 
ston Harvester Company, Chiswell-street Lendon, 
reapers and self-binding reaping machines ; No. 7, Mr. 
J. A. Mays revolving railway, to which we have referred 


R. and J. Reeves and Son, Westbury, Wilts, manure 
distributors ; No. 21, Messrs. G. W. Murray and Co., 
Banff, N.B., ploughs ; No. 22, Mr. J. Gray, Addington, 
N.B., ploughs ; No. 23, Mr. H. Denton, Wolverhampton, 
harrows ; No. 24, Messrs. J. Wallace and Sons, Glasgow, 
mowing and reaping machines ; No. 25, Mr. J. Gregory, 
South Shields, mowing and reaping machines ; No. 26, 
Messrs. Teesdale Isros., Darlington, reaping machines an 
crushing mills; No. 27, Mr. R. Boby, haymaking machines 
and screens ; No. 28, Messrs. W. and C. Burgess, Brent- 
wood, Essex, reapers and mowers; No. 29, Mr. G 
Kearsley, Ripon, mowers and_ reapers; No. 30, 
Messrs. F. and H. Mallison, 
Bedale, reaping and mowing 
machines ; No. 31, Mr. Edwin 
Sherwood, Bedale, mowers and 
farm implements ; No. 32, Mr. 
J. Symm, Stocksfield-on-Tyne, 
mowing machines; No. 33, 
Moule’s Patent Earth Closet 
Company, London; No. 34, 
Messrs. Andrew Handyside 
and Co., Derby, mowers and 
harrows; No. 35, Messrs. J. 
and H. Keyworth, Liverpool, 
American mowing and reaping 
stand ; No. 36, Messrs. Brig- 
ham and Co., Berwick -on- 
Tweed, reaping and mowing 
machines ; No. 37, the Saville- 
street Foundry Co., Sheffield, 
irrigating pumps, grain dryers, 
and steel castings; No. 38, 
Messrs. E. Page and Co., Bed- 
ford, brick-making machinery 
and barn implements; stand 
No. 39, Messrs. Harrison, 
M’Gregor, and Co., Manchester, 
reaping machines, barn imple- 
ments; No. 40, Messrs. Mus- 
ove and Co., stable fittings ; 
Yo. 41, Messrs. Smith and Co., 
Kettering, horse-hoes ; No. 42, 
Mr.E. Robinson, Penrith, churns; 
No. 43, Messrs. J. Williams and 
Son, Rhuddlan, Flintshire, barn 
implements ; No. 44, Messrs. 
Everitt, Adams, and Co., Rybo- 


fully in our notice of the steam ploughs; No. 8 is taken { rough, Norfolk, chafi-cutting machines and _ turnip 


Mr. J. Gordon, of Castle Douglas, Kircudbright, 
drill grubbers, harrows, and farm-yard implements ; No. 
9, Mr. J. Stalker, Penrith, double and single furrow 
ploughs, harrows and hoes; No.10, Mr. Linacre, Cobnor- 
works, Sheffield, sickles and knives; Stand No. 11, 
Messrs. Penney and Co., Lincoln, potato diggers, 
sack, and wheel barrows; No. 12, Messrs. Ord an 


a firm sends say one 6-horse portable engine as a speci- 


| 


| 


- THE “READING” ENGINE.—THE READING IRONWORKS CO 


Maddison, Darlington, weed eradicators, reaping machines 


MPANY, E a 


ZERS.-~-(See page 41) 


| thinners ; No. 45, Messrs. G. Graham and Co., Carlisle, 
| stable fittings; No. 46, The St. Pancras Ironworks 
| Company, stable fittings; No. 47, Mr. A. Thompson, 

Dumfries, horse grubbers and ploughs; No. 48, Mr. R. 
| Willacy, Preston, manure spreaders ; No. 49, The Whiting 
| Manufacturing Company, Oshawa, Canada, farm forks ; 
| No. 50, Messrs. Perkins, Paternoster, and Burlington, 
' Hitching, corn screens ; No. 51, Messrs. J. Richardson 


a 


a 


men of their work, they have done all that is necessary, ‘and screens; Stand 13, Maldon Ironworks Company, | and son, Carlisle, winnowing machines; stand No. 52, 


and nothing whatever is gained by sending half-a-dozen | 
engines of the same size and make. The great losses 


Essex, horse gears and farm implements ; No. 14, Mr. J. 
Cooke, Lincoln, ploughs ; No. 15, Mr. J. Wilder, Reading, 


_ Messrs Hill and Smith, Brierley Hill, Stafford, fencing ; 
| No. 53, Mr. F. Morton, Liverpool, fencing; No. 54, 


incurred by the Society last year rendered rar mgs | _ chaff cutters ; No. 16, Mr. Henry Cooch, Harleston, corn | Messrs. Armstrong, Addison, and Co., Sunderland, 


imperatively necessary this year, and the result is in a 

respects satisfactory. The show issmall and good. The 
Goand was dry until the rain storms of Tuesday and 
Wednesday drenched it, and very well laid out. ‘There | 
is no ereceepeying, and we shall be much surprised if 
the Royal Agricultural Society have not reason to con- | 
gratulate themselves on following the advice of those | 
who from the first advocated a small show instead of a | 


one. | 
ituated almost on the borders of Scotland—within | 
about nine miles as the crow fliesand 300 miles from | 
the metropolis, it was to be expected that many new | 


Shedding in implement yard, in feet. 


| fencing ; No. 55, Messrs. Jack, Willing, and Co., Wor- 
| cester, harrows; No. 56, Mr. J. Dobbing, Darling- 


| ae | | ton, carts; No. 57, Mr. Andrew Shiel, Coldstream, 
| Berwick, carts; No. 58, Mr. T. Baker, Newbury, 
Description of BE Ss | | liquid manure carts ; No. 59, Messrs. Smith, Parfrey, and 
shedding. | 3" 1873. Hitching, London, cart wheels ; No. 60, Messrs. Kinloss, 
3 E ia Sterling, carts ; No. 61, Mr. W. Bellas, Stockton-on-Tees, 
“eet. Feet. | Fect. | Feet. | Feet. Feet. | Fect.| Feet.| No, 63, the Kirkstall Forge Compan eeds, rolle 
Ordinary... 6862 16,000] 11,735 12,183. 11,804 9150| shafts ; No. 64, Mr. J. Plimpton, horse nails ; 


Machinery inmotion, 2060 | 4683) 2847 2733 2492 1557, 2585, 1788 
| 
Seeds and models ..! 1050 | 2220] 964 880 836 452 706 


| No. 65, European Globe Nail Company, nails; No. 66, 


g,| Messrs. Hyde and Wigful, Sheffield, fencing ; No. 67, 


names would appear in the catalogue, while many well- 
known would be absent. This is the ease to some extent, 
but ies to the extent that might be imagined. 
per 


—_— —|—__'____.___'__|_“"| Mr. R. 8. Moncaster, Hull, wire fencing ; No. 68, Messrs. 
nt, | Total .. ..| 9781 22,908) 15,546, 15,796, 14,682 10,127 14,753 11,731| Mann and Co., Glasgow, fencing ; No. 69, Mr. J. Unite, 
It_ will, ————-———=| London, tents; No. 70, Messrs. Stayne and Sons, Lei- 
be found convenient if we here supplement our | dressing machines; No. 17, Mr. G. Spencer, Duffield, cester, machine belts; No. 71, Mr. J. E. Ellison, Leeds, at: 
ray | of last week, and give a list of the exhibitors with | Derby, sheaf binder ; No. 18, Messrs. Hetherington and { aca bricks ; No. 72, Messrs. Hepburn and Gale, =) 
a few words concerning what each regards as his | (o., Manchester, string sheaf binders; No. 18, Messrs. Kell, | Southwark, machine bands ; No. 73, Mr. T. Sewell, Car- fe 
speciality. ' Meats, and Co., Gloucester, corn drills; No. 20, Messrs, | lisle, harness ; No. 74, Messrs. Arnold and Sons, West Si 


| 
| 
\ 
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_ Smithfield, London, garden syringes; No. 75, Messrs. 


Norris and Co., Shadwell, machine bands; No. 76, 
Messrs. Beck and Co., Wigan, rick covers; No. 77, 
Messrs. Hayes and Son, Stamford, wagons; No. 78, 
Messrs. Ball, Kettering, Northamptonshire, wagons; 
No. 79, Messrs. W. Crosskill and Sons, Beverley, clod 
crushers and ‘carts ; No. 80, Mr. C. Clay, Wakefield, cul- 
tivators; No. 81, Mr. Tullis, Glasgow, leather belting ; 
No. 82, Messrs. 8. and E. Ransome and Co., London, dif- 
ferential pulley blocks ; No. 83, Messrs. Lingard and Co., 
Sheffield, pruning knives ; Nv. 84, Messrs. Howie, Kil- 
marnock, enamelled clay troughs; No. 85, Mr. H. 8. 
Crump, Gloucester, sheep racks ; No. 86, Mr. W. Hud- 
speth, Haltwistle, drain pipes ; No. 87, Mr. J. Bellamy, 
Millwall, corn bins and tanks ; No. 88, Messrs. Piggott 
Bishopsgate-street Without, rick cloths ; No. 89, Messrs. 
Bradford and Co., Manchester, washing machines ; No. 
90, Mr. E. Richardson, Kendal, churns ; No. 91, Messrs. 
Remington Brothers, Newcastle-on-Tyne, washing ma- 
chines ; No. 92, Messrs. Llewellin and Son, Haverford- 
west, churns ; No. 93, Messrs. Hodd and Son, London, 
knife cleaners ; No. 94, the Anglo Tin Stamping Com- 
om ; No. 95, Mr. W. Linton, Jedburg, churns ; No. 96, 
Messrs. Hetherington and Carruthers, Carlisle, churns ; 
No. 97, Messrs. Richmond, Colne, milk carts; No.98, Messrs. 
Arnold, Guildford, incubators ; No. 99, Mr. J. Watson, 
Kilwinning, incubators; No. 100, the Bristol Wagon 
Company, carts; No, 101, Messrs. Fisken and Co., 
Hunslet, steam plough tackle ; No. 102, Messrs. J. Basset 
and Sons, Blairgowrie, mowers and reapers ; No. 103, the 
Nottingham Malleable Iron Company, malleable castings ; 
No. 104, Messrs. J. White and Co., Southwark, bi 
searers ; No. 105, Mr. R. Hall, Stockton-on-Tees, sheep 
clippers ; No. 107, Messrs. Hodgson and Stead, Manches- 
ter, weighing machines ; No. 106, Messrs. D. Hart andCo., 
City-road, weighing machines ; No. 108, Mr. W. Waide, 
Leeds, churns ; No. 109, Mr. A. Lyon, Finsbury, mincing 
machines ; No. 110, Messrs. Thomas and Taylor, churns ; 
No. 111, Mr. J. Sinclair, Manchester, fire-engines ; 
No. 112, Mr. J. Hathaway Chippenham, churns ; 
No. 113, Messrs. Bamber and Co., Preston, churns ; 
No. 114, Messrs. Atkinson and Sons, Halifax, churns ; 
No. 115, Mr. H. Duffield, Regent’s-park, butter 
prints; No. 116, Mr. F. Grosvenor, churns; No. 
117, Mr. W. Gow, Glasgow. weod butter bowls; 
No. 118, Messrs. Baines, Tait, and Gibb, St. Mary 
Axe, grain sorters; No. 119, Messrs. Lloyd and Son, 
Old-street, London, flour-dressing machines; No. 120, 
Mr. J. Thornton, Worksop, fiour-dressing machines, 
No. 121, Mr. F. Nell, Victoria-street, middlings purifier ; 
No. 122, Messrs. Atkinson and Philipson, Newcastle-on- 
Tyne, carriages; No. 123, Messrs. Proud, Penrith, 
carriages; No. 124, Mr. W. Robinson, Cockermouth, 
ploughs ; No. 125, Messrs. Samuelson and Co., Banbury, 
mowers and reapers ; No. 126, Messrs. Ransomes, Sims, 
and Head, Ipswich, steam engines, thrashing machines, 
and ploughs ; No. 127, Messrs. Hunt and Tawell, Halstead, 
barn implements ; No. 128, The Leeds Forge Company, 
Cornish boilers ; No. 129, The Reading Ironworks Com- 
any, Reading, steam engines and spring pulleys; No. 130, 
essrs. Woolnough and Co., Kingston-on-Thames, corn 
and seed drills ; No. 131, Mr. T. Reay, Silloth, mowing 
and reaping machines; No. 132, Messrs. Howard, Bed- 
ford, steam plouglis, horse ploughs, mowing and reaping 
machines ; No. 133, Albion Ironworks Company, Rugeley, 
chaff cutters; No. 134, Messrs. Vipan and Headley, 
Leicester, ploughs ; No. 135, Corbett and Peel, Shrews- 
bury, winnowing machines, cheese presses; No. 136, 
Messrs. Sainty, Wisbech, winnowing machines; No. 137, 
Messrs. Crowley and Co., Sheffield, barn implements ; 
No. 138, Messrs. Picksley, Sims, and Co., Leigh, barn 
implements ; 139, Messrs. Gown and Son, Market 
Drayton, corn drills; No. 140, Messrs. Coleman and 
Morton, Chelmsford, cultivators; No. 141, Mr. J. 
Coultas, Grantham, corn drills ; No. 142, Messrs. Spear 
and Jackson, Sheffield, cast steel spades and forks ; No. 
143, Messrs. T. Sheriff and Co., Dunbar, corn drills ; No. 
144, Messrs. Stanfield and Sons, Carlisle, engines and 
thrashing machines; No. 145, Messrs. Green and Son, 
Blackfriars-road, steam road rollers, washing machines ; 
No. 146, Messrs. Woods, egy and Co., Stow- 
market, barn implements ; No. 147, Mr. Bamlett, Thirsk, 
reaping machines ; No. 148, Messrs. Nicholson and Son, 
Newark, vertical engines and boilers:; No. 149, Messrs. 
Jeffery and Blackstone, Stamford, haymakers ; No. 150, 
Messrs. J. Baker, Wisbech, winnowing machines; No. 
151, Messrs. T. Hunter, Maybole, N.B., grubbers, har- 
rows; No. 152, Messrs. Barford and Perkins, Peter- 
borough, steam plough tackle; No. 153, Messrs. R. 
Garrett and Son, Leiston, steam engines; No. 154, Mr. 
J. Harkness, Gretna, ploughs ; No. 155, Messrs. Smith 
and Grace, Thrapstone, horse hoes; No. 156, Messrs. 
Haughton and Thompson, Carlisle, steam engines and 
thrashing machines; No. 157, Messrs. E. R. and F. 
Turner, Ipswich, engines and _ thrashing 
machines ; No. 158, Messrs. Whalley, Smith, and Paget, 
Keighley, washers and wringers; No. 159, Mr. Bentall, 
Malden, barn implements; No. 160, Messrs. Bamford 
and Son, Uttoxeter, barn implements ; No. 161, Messrs. 
Richmond and Chandler, Salford, barn implements : 
No. 162, Messrs. Clayton and Shuttleworth, Lincoln, 
rtable engines and thrashing machines; No. 163, 
Senet Aveling and Porter, Rochester, traction engines, 
steam ploughs; Messrs. C. Burrell and Son, Thetford, 
traction engines, steam ploughs. All these stands contain 
machinery not in motion. Some new names will be 
found in the list, and it will be observed that some old 
names are omitted. It will also be noticed that the 
number of firms exhibiting mowing and reaping machines 
is very large, and the same may be said concerning those 
who make churns a ee 
We come now to the department of machinery in 
motion. Beginning at Stand 165, Messrs. Cochran and 
Co., Birkenhead, vertical boilers and engines; No. 166, 
Mr. R. Maynard, Cambridge, chaff-bagging apparatus ; 
No. 167,Messrs. Richmond and ChandlerSalford ; No. 168, 
Mr.§8. Corbett, Wellington, portable engines, grinding mill; 


No. 169, Messrs. E. R. and F. Turner; No. 170, Messrs, 
Haughton and Thompson ; No. 171, Messrs. R. Garrett and 
Son ; No. 172, Messrs. Barford and Perkins; No. 173, Messrs. 
Nalder and Nalder, Wantage, thrashing machines ; No. 
174, Messrs. Brown and May, Devizes, portable engines ; 
No. 175, Messrs. Hornsby and Sons, Grantham — 
steam engines, &c.; No. 176, Messrs. Barrows and Stewart, 
Banbury, portable steam engines, &c.; No. 177, Messrs. 
Marshall and Sons, Gainsborough, portable engines and 
thrashing machines ; No. 178, Messrs. Jeffery and Black- 
stone ; No. 179, Messrs. Nicholson and Son; No. 180, 
Messrs. Woods, Cocksedge, and Co.; No. 181, Messrs, 
Powis and Co., Millwall, wood-working machinery ; 
No. 182, Mr. Hindley, Bourton, Dorset, small vertical 
engines ; No. 183, Messrs. D. W. Stantield and Son ; No. 
184, Messrs. T. Green and Son; No. 185, Messrs. Picksley, 
Sims, and Co.; No. 186, Messrs. Tuxford and Sons 
Boston, Lincolnshire, rtable engines, centrifugal 
pumps ; No. 187, Mr. J. B. McKinnel, Dumfries, vertical 
engines ; No. 188, Messrs. Crowley and Sons; No. 189, 
Albion Ironworks; No. 190, Messrs. Ruston, Proctor, and 
Co., Lincoln, steam engines and thrashing machines ; 
No. 191, Messrs. Howard, Bedford ; No. 192, Messrs. 
Ransomes, Sims, and Head; No. 193, Messrs. Samuelson ; 
No. 194, Mr. E. Humphries, Pershore, portable engine 


| Lincoln, engines and thrashing machines; No. 225, 
| Messrs. Buchholz and Co., Vauxhall, corn-grinding appa- 
| ratus ; No, 226, Mr. C. Hopkinson, Retford, flour-dress- 
/ing machines; No. 227, Messrs. Walworth and Co., 
| Bradford, flour-dressing machines; No, 228, Messrs, 
Childs and Son, Fenchurch-street, porcelain roller mills 
| aspirators ; stand No. 229, Messrs. Davey, Paxman, an 
| Co., Colchester, do not exhibit ; No. 230, Messrs. Clarke’s 
| Crank Company, Lincoln, engine crank shafts; No. 231, 
| Messrs. Ashley and Sons, Louth, Lincolnshire, flour- 
_ dressing machinery; No. 232, Messrs. Pindar and Son, 
York, flour-dressing machine; No. 233, Messrs. Van 
| Gelder and Apsimone, Liverpool, grain cleaners ; No. 234, 
Messrs. Davies and Sneade, Liverpool, flour mills ; No. 
| 235, Messrs. Hind and Lund, Preston, flour-dressing, 
machines ; No. 236, Messrs. Houghton and Co., Grimsby, 
flour-dressing machines ; No. 237, Messrs. W. R. Dell, 
-and Co,, Mark-lane, flour mill machinery. 
| The preceding list includes all the exhibitors who show 
anything in the least degree interesting to engineers. 
| The stands from No. 238 to 288 inclusive are occupied 
_ by exhibitors of roots, seeds, manure, and such like. 
| There is so little that is new to be found in the steam 
engines exhibited that it is unnecessary to devote a 
| special article to them. Those who wish to read the his- 


thrashing machines ; No. 195, Messrs. Le Grand and | tory of the rise and progress of the portable engine, and 
Sutcliffe, Bunhill-row, tube wells; No. 196, Messrs. | of steam ploughing, will find it written in our articles on 
Williamson Brothers, Kendal, turbines; No. 197, The | the Kilburn Show last year. We shall not reproduce it 


Pulsometer Engineering Company, Queen Victoria- 
street, London, pulsometers; No. 198, Mr. A. K. 
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Bruce, Catharine-street, London, Zhe Agricultural 
Gazette panting machines; No. 199, Mr. J. White- 
head, Preston, brick-making machines; No. 200, 
Messrs. Porter, Hinde, and Porter, Carlisle, brick-making 
machines, No. 201, Mr. T. C. Faweett, Leeds, clay 
grinders and brick-making machines; No. 202, Messrs. 
Armitage and Itter, Bury, drain tile machines ; No. 203, 
Messrs. Pratchitt Brothers, Carlisle, mortar mills; 
No. 204, Mr. R. Scholefield, s, brick-making 
machines ; No. 205, Messrs. Bradly and Craven, Wake- 
field, brick-making machines; No. 206, Messrs. David 
Gray and Co., Coatbridge, N.B., stone-breakers ; No. 207, 
Messrs. Broadbent and Son, Stalybridge, Blake’s stone- 
breakers ; No. 208, Mr. H. R. Marsden, Leeds, stone- 
breakers ; No. 209, Messrs. Proctor and Wallis, Tustin- 
street, London, gas engines ; No. 210, Mr. H. Miiller, Bir- 
mingham, portable gas-making plant ; No. 211, Messrs. 
Crossley Brothers, Manchester, gas engines; No. 212, 
Messrs. Thomson, Sterne, and Co., Glasgow, do not 
exhibit; No. 213, Messrs. J. and H. McLaren, 
Leeds, agricultural locomotives ; No. 214, Mr. F. Savage, 
King’s Lynn, ploughing engines ; No. 215, Mr. J. D. Pin- 
fold, brick-making machines; No. 216, the Dunston 
Engine Works Company, Gateshead-on-Tyne, bone- 
crushers; No. 217, Messrs. Gardner, Birmingham, sausage 
machines ; No. 218, Messrs. Rownson, Drew,and Co., U pper 
Thames-street, blowing fans and forges ; No. 219, Messrs. 
A.H. Bateman and Co., East Greenwich, boiler fittings, flex- 
ible shafts; No. 220, Messrs. Smith and Coventry, 
Salford, lathes and milling machinery; No. 221 
Messrs. J. and T. Young, Ayr, vertical engines and 
thrashing machines; No. 222, Messrs. Schiffer and 
Budenberg, Manchester, gauges and counters ; No. 22 

Messrs. Foster and Co., Lincoln, portable engines an 

thrashing machines; No. 224, Messrs. Robey and Co., 


PORTABLE ENGINE. 


here. We have dealt in another place with the ploughing 


‘engines exhibited. It remains only to consider such por- 


table and fixed engines as 
present some features worthy 
of comment as novelties. 
The most remarkable port- 
able engine in the showyard 
is a compound nin exhi- 
bited by Messrs. R. Garrett 
and Sons, of Leiston, Sax- 
mundham, Suffolk. is is 
the first compound portable 
engine ever exhibited. It is 
true that Messrs. John Fow- 
ler and Co., of Leeds, showed 
last year at Kilburn a com- 
pound engine; but if any of 
our readers will take the 
trouble to compare the draw- 
ing of that engine—which 
will be found in our impres- 
sion for 20th J une,1879—with 
the engraving of Messrs. Gar- 
rett’s engine—which will be 
found at page 44—they will 
see that there are important 
differences. In the Leeds en- 
gine the cylinders are under 
the boiler. In the Leiston en- 
gine they take the place of 
the cylinders on an ordinary 
double cylinder portable. 
This engine is nominally 10- 
horse power. How the 
wer is calculated we do not 
now, unless it be that the 
boiler is of the same dimen- 
sions as those usually given 
by the firm to an engine with 
a 10in. cylinder. The general 
features of the engine are so 
clearly shown in the draw- 
ings that not much descrip- 
tion is necessary. The cylin- 
ders are ——. and are 
7jin. and diameter 
and 10in. stroke. The fire- 
bex is of the corrugated 
type now generally used by 
- Messrs. Garrett. We under- 
stand that several trials 
have been made with this 
engine at the works, with 
results which are eminently 
| satisfactory as regards consumption of coal. Steam 
at a pressure of 80 lb. per square inch is employed 
and with engine working up to 21 indicated 
| horse-power, the ———— of water was 26'9 lb. per 
| horse-power per hour. e fuel used wasordinary coal, 
not Welsh, and the boiler is not qpenity economical. 
Assuming an evaporation of 11 Ib. of water per pound of 
coal, which is possible with hot feed-water, then the con- 
sumption of fuel would be 2°44 lb. per horse per hour, 
a very excellent duty for a non-condensing engine. 
Annexed is a pair of diagrams from the engine. 


AREA OF HICH PRESSURE CYLINDEA 47.2 iN? 


of * tow . ‘ 103.8 ine 


43 
4! 
28 
2+ 
18 
7 
33.5 AVERACE 


B.L.B. AVERAGE 
LOW PRESSURE 


_The stop valve is placed on the top of 
‘ders a long way from the ground, and to 


k it a 


= 
| | 
| 
| 
} 
| 
| 
| 
| 
| 
f 
J 
(23 
=== =_ 3 
| 
= = 4 
== = | ; 
3 


Juty 16, 1880. 


THE ENGINEER. 


lever and a hand-wheel are provided. This works very 
well, but asimpler, less costly, and neater job could be 
made by substituting a quilibrium valve for 
the slide now used, which could easily be worked by a 
man by a lever alone, without the assistance of a 
hand-wheel. Messrs. Garrett also exhibit a well-made 
13-horse power portable engine, and an 8-horse power 

rtable engine fitted with Graham’s spark arrester, 
illustrated by the accompanying engraving. 


EXHAUST 


GRAHAM’S SPARK ARRESTOR. 
Its mode of operation will be readily understood. 
When it is desired to remove the ashes which collect in 


it, the bottom of the inverted cone is allowed to drop 
down by removing a catch, and the dust and ashes then 
fall out. We understand that this arrangement is much 
liked abroad. Messrs. Garrett and Sons also show 
some specimens of the work turned out by their Pied- 
beeuff anging machines, which we illustrate. One is a 
steel-end plate, supplied for the purpose by Messrs. John 
Brown and Co., flanged at one operation for the shell and 
flue for a 5ft. 6in. Cornish boiler. It is fitted up com- 
plete, with a flanged steel furnace front, and is an exceed- 
ingly handsome and well-finished piece of work. Beside 
it 1s a weldless steel manhole ring and steam dome com- 
bined with a dished cover plate. This, also, leaves 
nothing to be desired. 

While on the subject of corrugated boiler work, we 
may mention the exhibits of Greig and Fox’s fire-boxes 
and furnaces, made by the Leeds Forge Company. 
This company shows a Cornish boiler 18ft. long, and 
5ft. Gin. diameter, with a Fox’s corrugated flue 3ft. in 
diameter. These flues are too well known now to 
require description. This boiler is extremely well 
made. All the longitudinal seams are double-rivetted, 
and it has a very large steam dome, welded up, and 
with the block for the reception of the steam stop 
valve welded onto the top. The price of the boiler com- 
plete is only £230. But the most interesting exhibit is one 
of the flues for the majestic one of the White Star ships, 
which will have twenty-four of them. Each of these 
is 4ft. 4in. diameter, and 7ft. long, made of Siemens- 
Martin steel from Spencer ingots. ‘I'he flue is in. thick, 
and is intended to carry 1001b. on the square inch, the 
boiler pressure. The Servia is to have thirty-nine similar 
flues. Furnaces of such enormous diameter could not be 
used a short time since, because no adequate means of sup- 

rting them under great pressure existed. Over 1000 
urnaces are now, we are informed, at work, and the 
results obtained have been on the whole most satisfactory. 
In a few cases blistering has taken place and patches 
have had to be = on, this being especially the case in a 
steamer of Mr. Holt’s, which went to China and was 
abroad for some time. But there is every reason to 
believe that the blistering has been in all cases the result 
of a defect in the metal, and not of the manipulation it 
undergoes. The plant now used in making these 
flues is very heavy, the principal mill weighing 
190 tons, without the rolls, which are 10ft. long 
and 30in. diameter, chilled. The company also show 
one of Greig’s corrugated fire-boxes complete for a port- 
able engine, and one half finished. These boxes have 
wagon tops, and the corrugations are a series of channels 
disposed spirally somewhat as in the sketch above. 
The external fire-box is corrugated in the same 
way, but at the sides only and parallel with the 


internal box, thus no side stay bolts at all are 
used. The result must be that a very heavy strain 
is brought to bear on the rivets in the making up 
ring at the bottom. We believe 
that Messrs. Fowler and Co. are 
using this system in some of 
their ploughing engines. These 
have outside fire-box plates 
about 4ft. square, and they carry 
150 Ib. to the square inch. 
= ga, The total pressure on them 

-_ Will be over 150 tons, and we 
should expect to see the lower seams become leaky after 
a little time. For ourselves we regard this mode of con- 
struction as a step in the wrong direction. Nothing much 
can be gained by the suppression of the stay bolts. The 
corrugation of the crown plate is quite another matter 
and any expedient which will get rid of bridge stays and 


sling stays successfully may be regarded as well worth 
having at some expense and trouble. 

Among the few novelties in the showyard may be men- 
tioned a neat little portable engine, specially intended 
for use in India, which we illustrate in the engraving. 
page 39. This engine is exhibited by Messrs. Cochran and | 


for packing the stuffing boxes. The firm show several 
other engines and boilers; one combined vertical engine 
and boiler being specially made to meet the demand for 
excessive cheapness, but they call for no particular 
mention. 

At the same stand will be found specimens of the 
“ Universal” split pulley—Jackson’s patent—first exhi- 
bited by the firm at the Smithfield Club Show last year, 
and illustrated in our columns at the time. This pulley 
must not be confounded with Mackie’s split pulley, also 
exhibited by the firm. One of the Uniewrnel dns is 
6ft. in diameter, and is a model of what a pulley ought 
to be. The price, we may add, for such a pulley capable 
of being put anywhere on the shaft in a few moments, is 
extremely small—£7 3s. We have so fully described 
these pulleys, that we need not describe them over again. 

Messrs. Crowley and Co., of Meadow Hall Ironworks, 
near Sheffield, have succeeded in producing a new horse- 
gear, which is extremely ingenious, and deserved the 
silver medal awarded by the judges. The gear has an 
outer fixed bevel gear ring, and under the horse shaft is 


fixed a bevel pinion, which, as the horse moves, rolls in 
| the fixed ring of teeth, and revolves. At the inner end 


of the shaft which carries the pinion is another pinion, 


GARRETT’S STAMPED STEEL BOILER PARTS. 


Co., of Birkenhead. The engine and boilerare quite similar 
to those shown last year at Kilburn, and illustrated at 
the time in our pages. The boiler is of hran’s now 
well-known pattern — vertical, with horizontal tubes 
above a dome-shaped, welded fire-box. We illustrated 
a similar boiler, but of much larger dimensions, a few 
weeks ago. The engine has a horizontal cylinder, 3¢in. 
diameter and Gin. stroke. The connecting rod is double 
made of a single round bar bent in the middle, an 
returning one-half at each side of the cylinder. The 
slide valve has a semicircular face, and is worked with 
a rocking motion. The guide bars are in one with the 
cylinder. The whole is carried, as shown, on a single 
el of road wheels, 3ft. 3in. diameter, and 4in. wide. 
he total weight is 19 cwt., the heating surface 18 
square feet, and the little machine will indicate about 
4-horse power. It is a very neat, pun | little engine. 
Hitherto all the small power engines made and intended 
to be portable, have n mounted on three or four 
small wheels, and are not always convenient of draught. If 
this little engine were provided with springs, it might 
be drawn comfortably on a fair road at eight miles an 
hour, and there are a great pos | purposes to which an 
engine so portable could be applied with advantage by 
an army on the march. It might be used for pumping, 
and even for sawing, or driving a light mill for grinding 
corn. In India there are a dozen purposes to which 
such a machine may be applied, its great advantage 
being its exceeding portability, which is far in excess of 
that of any other small engine which we have met with. 
The Reading Ironworks Company, of Reading, exhibit 
this year a new engine of improyed form, which we 
illustrate. The form of the bed-plate is nearly that 
adopted now by a great many makers, but it has 
been well worked out, and the whole design reflects 
credit on the drawing-office, while the workmanship is 
very good. The guides and crosshead are of novel type, 
and the annexed sketch of the cross section will make 
the arrangement more intelli- 
gible than uw long description. 
A A are the guide faces planed 
in the bed-plate, B is the 
crosshead, C the crosshead pin, 
D is an under plate held up 
by a bolt, as shown. This plate 
is made with a rim so as to 
catch all the oil which runs down 
and keep the bed-plate clear of 
it. The arrangement of the feed 
pump in this engine is new and good. The pump is carried, 
it will be seen, on a stirrup on the end of the valve chest, 
from which it can be unbolted in a few minutes, and the 
valve spindle being pment, is keyed into a_brass 
plunger about l}in. diameter. The pump is fitted with 
an air vessel, and there is plenty of room in the stirrup 


| which drives the second motion wheel, which imparts 


motion to the lay shaft in the usual way. This is an 
exceedingly compact arrangement for getting a high speed 
in the lay shaft. 

At the stand of Messrs. Rownson, Drew, and Co., of 
Blackfriars, Mr. Henry Tipping, of Portsmouth, exhibits 
two steam launch engines of unusual merit. The larger 
of these is a compound engine which will indicate about 
40-horse power at 300 revolutions ; the other is a single 
cylinder engine of about 10-horse power indicated. The 
compound engine occupies less room than any other 
compound engine for launches we have met with. As we 
shall illustrate this engine in an early impression, we 
shall only say a few words about it now. The cylinders 
are overhead in one casting, and set at angle to each 
other, and besides one is set a little abaft the other. The 
two connecting rods lay hold of two crank pins ip, two 
half cranks, the pins bemg coupled bysecuring them with a 
crank disc between the connecting rods. To avoid all risk 
this disc is surrounded by a brass strap like that of an 
excentric, but the dise scarcely touches the strap. There 
are three excentrics, one for the low pressure and two for 
the high pressure, one being an expansion excentric for the 
latter. ‘o reverse the engine a new motion is used, 
which resembles the old shifting sleeve in some respects. 
The sleeve is in this case put into the shaft instead of on 
it, and the gear works very well indeed. The framing 
of the engine is of steel bars, like that of a torpedo boat 
engine, and the space occupied by the 40-horse engine 
is not more than about 20in. square by 4ft. high. The 
other launch engine has a single cylinder and the same 
running r. th engines are extremely light, com- 
pact, and well finished; and Mr. Tipping’s engines 
will be found worth the consideration of every one 
who has a steam launch now or who is likely to want 
one. 

We must hold over till next week our notice of many 
other exhibits, which the great length to which this 
report has already run prevents our referring to here. 

he following awards have been made by the imple- 
ment judges :—Silver medals—No. 290, G. W. Murray 
and do, Banff Foundry, two-row potato planter; this 
ingenious machine we shall describe in another impression ; 
No. 2503, John Crowley and Co., Sheffield, patent horse 
r; Nos. 2870, 2871, and 2872, Barford and Perkins, 
eterborough, self-lifting apparatus applied to steam 
cultivating implements ; No. 3226, Chas. Burrell and 
Sons, Thetford, universal ploughing and traction engine 
(Everett’s patent) ; No. 32€2, Nalder and Nalder, Wantage, 
straw elevator attached to thrashing machine. Judges— 
Henry Cantrell, John Wheatley, Samuel Rowlandson. 
Special silver medal—No. 3566, G. and H. McLaren, 
Leeds, patent broadside steam digger, invented by T. C. 
Darby, Chelmsford. Judges—John Hemsley, J. W. 


Kimber, John Stephenson. 
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CULTIVATING MACHINERY AT CARLISLE. alone, at a very accurate and trustworthy estimate of 


- the value of any new implement. 
: No. rT ; The trial ground was a field at Harabee, about amileand 

Tae Royal Agricultural Society offered this year | a half from the town; almost bare of grass, light in quality, 
special gold and silver medals for steam cultivating | and in admirable order for tilling ; not baked hard nor yet 
machinery. It is important that the precise words of | wet. The competitors were Messrs. Fisken and Co. of 
the official regulations should be before our readers. | Hunslet, Leeds, who sent a complete set of steam culti- 
They are as follows :—“ The judges are empowered to | vating machinery, consisting of one three-furrow balance 
award gold ani silver modals to any implements and bi see § and windlass combined, two self-moving anchors, 
machines for the cultivation of the land by steam or | and all the necessary porters and ropes for a furrow 
other mechanical force, which in the opinion of the | 300 yards long, to be worked by one man and a boy 
stewards and judges are new inventions, and have not | besides the engine driver. This tackle was driven hy a 
been previously submitted to trial by the Society. The | 6-horse power traction engine made by Messrs. McLaren, 
stewards and judges are instructed that the gold medals | of Leeds. 
shall be awarded only in cases of special merit, and; Messrs. Barford and Perkins, of Peterborough, com- 
for machines likely in their opinion to be practically | peted with a new self-moving anchor, and a new seven- 
useful.” According to one interpretation of these instruc- | tined self-lifting cultivator. They also sent the necessary 
tions, steam engines were practically excluded from the | ropes, snatch blocks, &c., and an 8-horse power engine by 
competition, which was confined to implements alone. | Mr. Savage, of King’s Lynn, to work them. 
But as will be seen the judges thought differently. | Messrs. Charles Burrell and Sons, of Thetford, sent 
Furthermore it will be seen that systems of cultivation one of their new side drum ploughing engines, to drive 
apparently could not compete, although the individual | two automatic travelling anchors, right and left-handed, 
implements used could; and it is, we believe, certain|a new corner snatch block, and a new wrought iron 
that at the time the instructions were prepared, the | cultivator. 
Council of the Society did not contemplate the entry! Mr. J. Mays sent an 8-horse Fowler traction engine, 


juny i6é, 1886. 


twenty miles an hour, andis driven bya groove in the rimof 
the fly-wheelofa portableengine. One line of the rope runs 
in a grooved pulley on the plough, and causes it to 
revolve at a high speed. Gear on the shaft of the pulley 
actuates the windlass, and the plough then winds 
itself to either end of the field by coiling up the wire rope ; 
and on reaching the end one pair of wheels is thrown out 
and another pair put into gear, and so the motion is 
reversed, and the ena hing is effected. The modifica- 
tions which Mr. Fisken has effected in the new gear sent 
for competition have for their object the simplification of 
the whole, and a reduction in weight and cost. Mr. 
Fisken no longer carries his fly rope all round the 
field, but in two lines parallel with the bout. The 
nen is shown in the ground plan diagram 
ow. 

The direction of the fly-rope is shown by the arrows. 
The dotted line shows the wire rope. It will be 
seen that two windlasses are used, geared into each 
other, and two lengths of wire rope are employed. 
As one windlass pays out the other winds up ; and it is 
claimed as a special advantage of this system that the 
rope is never hauled over the ground, and so is spared 
much wear and tear. As a result of his recent improve- 
ments, Mr. Fisken states that he has reduced the cost of 
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EVERIT.’ AND ADAMS’ ANCHOR. 


for competition of anything which might be called a fitted with his revolving railway, to draw a five-furrow 
system. As a matter of fact, however, besides new Fowler plough, made in 1872; and Messrs. J. and H. 
anchors, windlasses, ploughs, anJ cultivators, many McLaren sent Darby’s broadside steam digger of 8-horse 
other things were to be found oa the trial ground, power. 
which either constituted systems, or were part and Very little need be said in detail about the competition 
arcel of the engines. Thus, fur example, Mr. in addition to what we have said already. Allthe imple- | 
‘isken showed at work a modification of his well-known ments, save Darby’s digger, were tried in a rough sort of | 
fiy-rope system. Messrs. Burrell and Sons, of Thetford, way; quite sufficient, however, to give a good idea of | 
sent a new engine; Mr. Darby sent his steam digger; their qualities. For example, little accuracy of observa- | 
and Mr. Mays ploughed by direct traction with an tion was necessary or could be applied to ascertain the | 
engine fitted with an endless railway. The judges performance of an automatic travelling anchor. It was | 
rejected none of these things. They tried them all ; and quite enough to see it work two or three times to beable | 
the result was that many of the competitors complained. to form an accurate opinion of its powers. 
Furthermore it will be seen that, accordiag to the Mr. Fisken’s tackle stood nearest to Carlisle in the 
instructions, the judges and stewards had to say what field, and we shall describe it first. It is well known 
was and what was not new, a most invidious task, and that Mr. Fisken has for a great many years made steam 
one in the performance of which it was impossible to ploughing and cultivating by the fly-rope system 
avoid giving offence and making mistakes. To get over special business. The principle involved is exceedingly | 
this difficulty the judges tested everything, and again simple, and for the benefit of those of our readers who | 
there were loud complaints that inventions not new, or are not familiar with the subject it may be briefly | 
old inventions in a new dress, would stand as good a/ explained here. Ploughing is done by steam in the | 
chance of getting a prize as real novelties. Again, the ordinary way by fastening the ends of two wire ropes to 
trials were conducted without any system, and in quite the plough. One rope is wound up on a windlass, and | 
a haphazard way. It seemed to be the desire of the the plough is pulled to one end of the field; then the | 
judges simply to satisfy themselves by their eyesight other rope is wound up on another windlass, and the | 
how an implement would work. With one exception no plough goes back to the other end of the field, the rope | 
attempt whatever was made to go into particulars. Thus being paid out of the first windlass as the retreating | 
the ground to be worked was uot nteasured ; the time plough pulls on it, and so on. At each end of the | 
spent in putting down tackle was not regarded ; nor was | “ bout” the plough, and with it one of the windlasses, is | 
any value attached to the rate of working. The judges shifted along the headland, so that the same ground shall 
held to their instructions, andignored systemsas muchas not be gone over twice. In some cases the two wind- | 
they could, but they estimated the performance of the indi- lasses are fixed to one engine, and in order that the | 
vidual implements by, as we have said, theeye. We do not engine may be able to pull the plough away from itself, | 
think that any exception need be taken to all this. There one of the ropes has to pained: round.a large horizontal | 
was no great ploughing competition ; nor was it intended | pulley at the opposite end of the field to the engine, and | 
that there should be one. The Royal Agricultural the other end is led back to one of the windlasses. | 
Society wished to encourage invention in this depart-| Now Mr. Fisken goes to work in a different way. He | 
ment of mechanics a little, and gave medals accordingly, | uses a single wire rope, held at each end of the field by | 
and such judges as Mr. John Hemsley, of Shelton, Mr. , a_self-moving anchor ; he mounts his windlass on the | 


the set of his tackle, as particularised above, to £200. 
The Fisken tackle, with a three-furrow plough, shown 
at Wolverhampton in 1871, with five corner anchors, 
weighed eight tons ; the Carlisle tackle weighs four tons, 
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'The Wolverhampton tackle required 1200 yards of fly 
rope to plough a furrow 300 yards long ; the Carlisle 
tackle ot needs 800 yards. It is a curious fact that the 

hig | Windlass mounted on the plough, now used by Mr. 
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FISKEN'S PLOUGH AND SYSTEM OF PLOUGHING. 


Fisken, is ony similar to one he exhibited at the last 
Royal Agricultural Society’s Show held in Carlisle, in 


J. F. Kimber, of Fytield Wick, and Mr. John Stephen- | plough, and todrive the windlass he carriesround the field |-1855. Invention ag 2 itself. 


son, of B could arrive, even from inspection | a Manilla rope about lin. diameter, which runs at about 


by Messrs. Barford and Perkins 
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scarcely needs much description at our hands, The cul- 
tivator is very similar to one shown at Bristol, and illus- 
trated in our impression for 12th July, 1878. The principle 
involved is that by the aid of certain stepped teeth or cams 
on a cross bar, the man sitting on the cultivator 
can, without stopping the engine, make the implement 
take itself out of the ground or set itself to any re uired 
depth. So well does this act that a well-trained plough- 
man will make the implement leap—so to speak—over a 
pathwa, crossing a field, rising out of the ground at one 
side and dropping in again at the other. The new self- 
moving pre we illustrate in the engraving below. 
The anchor consists of a channel iron frame with a 
ballast box on the top, in which the steel discs and tools can 
be stowed, or stones when it is necessary to weight it. .The 
sheave round which the rope runs is carried horizontally 
near the front. The steel discs on the wheels cut into the 
ground and prevent the anchor from giving way to the 
pull sideways, and in this essential feature all the 
self-moving anchors now made remain the same 
as when first made by Mr. W. Worby in_ 1856, 
and illustrated in Tue Enoineer for 27th March, 
1857. The hind axle carries eight adjustable spikes ; 
these bury themselves in the ground and prevent 
the anchor from running forward under the pull of 
the rope. The axle is prevented from revolving by a cam 
wheel seen inside the hind wheel on the near side of the 
anchor. The cams are locked by a click as shown. To 
the click is geared a connecting rod attached to a bell- 
crank lever. To the wire rope is secured a piece of chain, 
and on this is a large wooden ball. The moment this ball is 
drawn against the lever, as the plough reaches the end 
of its bout, the click is lifted out of the cam, the spiked 
axle at the back becomes free to revolve, and the anchor 


runs forward some feet. When the pull on the rope is | from eit 
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and out of gear with B and F; G, lever for shifting the | 
excéntric stud ; H, pin for holding the lever in position ; | 
I,a brass bush keyed on the crank shaft,on which the wheel | 
and pinion F revolve sap 4 ; J, a clutch for the driving | 
wheel and pinion F when the pure. wheels are out of | 
gear ; K is a set screw in the clutch for holding the same in| 
position. In ordinary working of the engine on the | 
road for ploughing, cultivating, thrashing or sawing, | 


the first motion pinion is driven by means of the clutch | 
on the end of the crank shaft. 


y means of the set screw, and the wheel and pinion on 


the excentric stud are thrown into gear; the whole | 


operation being performed in less than one minute, with- 
out any laborious lifting off and on of wheels which 
has hitherto been necessary. The travelling speed of 


the engine with the purchase wheels in gear is 5 yards | 


per minute. 

The engine sent by Messrs. Burrell and Sons, of Thet- 
ford, we illustrate on page 44. It is constructed under 
the patents of Messrs. Everitt and Adams, of Ryborough. 


The first engine of the type ever built was exhibited | 
ilburn, The prominent peculiarity of the | 


last year at 
engine is the mounting, on each side of it, of a winding 
drum, either of which can be caused to revolve by 
pasting 

ring o 
vertical windlasses, and wind up the rope which 
the plough or other implement. If two engines are 
used, one on each headland, then a single drum on each 
will suffice ; but for roundabout work, both are required ; 
and in order to lead one rope in the proper direction, a 


cogs on the drum, These drums are, in fact, 


horizontal pulley of large diameter is fitted under the | 


foot-plate, and round this the rope is led. Thus the yo 
her drum can be led off at any angle. The 


: f When the extra purchase | 
~ is required, the clutch is drawn back and secured | 


a pinion on the crank shaft in gear with the | 


hauls | 
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rail ; and the engine is, in the same way, propelled by the 
adhesion between the rail and the 

Darby’s broadside digger, as made by Messrs. McLaren, 
is a very different machine from that exhibited last year 
at Kilburn, and illustrated in Tue Enorneer for 19th 
July, 1878. The machine in both cases consists of a double- 
ended boiler like Fairlie’s, and a set of diggers put in 
motion by the engine. Jn the original machine the 
whole was carried, not on wheels but on feet, on which 
it walked about very much in the same way as the 
Toy bears made in Vienna. In the Carlisle machine the 
_ whole of the pedestrian portion of the apparatus has been 

removed, and the machine is carried on four wheels. 
We shall in an early impression publish an engraving of 
this very curious rs but meanwhile the dia- 
gram below will be needed to give our readers 
— like an intelligent idea of its construction. 

Fig. 1 is an end view; Fig. 2 is a side view. The 
boiler is shown by A ; B is the link to the upper end of 
the digger lever; C is the digger proper ; Fis a crank 
shaft, or rather four separate crank shafts all in a line 
coupled by universal joints. This shaft is driven by a 
vertical shaft which comes down through a pipe in 
one smoke-box, and as the shaft revolves it gives a 
peculiar digging motion to the three diggers, each of 
which carries fourteen chisel-shaped prongs, taking up a 
| length of nearly 7ft.; the digger turning over a width of 
20ft. at each operation. 

The machine is supported on four wheels, 3ft. 6in. 
diameter and 24in. wide. When digging, these wheels 
are turned round with their carriages into the position 
shown in Fig. 1; all the wheels are then -coupled by a 
universal jointed shaft, and when caused to revolve 
together by bevel gear and a vertical shaft, the whole 
| machine moves forward over the field, digging behind it 


reversed the click drops in again, and is ready to hold th 
spiked axle until at the next return of the plough it is 
once more released. In ploughing on the roundabout 
system, two of these anchors, right and left handed, 
are laid down, one at each end of the field. Mr. 
Savage’s engine we have ere now illustrated and 
described. The end of the engine being jacked 
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SAVAGE’S SLOW MOTION GEAR. 


up off the ground, is supported on wood blocks, 
and the driving wheels are then used as winding 
drums ; deep grooves in their peripheries stowing away 
each about 800 yards of jin. diameter steel wire rope. 
Loose plates are bolted. on over the grooves when the 
engine is travelling on the road. The engine is fitted 
with a very neat slow motion gear, which can be put on 
to enable the engine to be moved by hand by turning the 
fly wheel, or by steam. It is illustrated in the above 
diagram, in which A is the crank shaft bearing ; B, a cast 
steel pinion, keyed on the shaft ; C, a steel excentric stud, 
wheel E are thrown in 


by means of which the pinion D and 


‘| desired. 
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engine is 10-horse power by the Society’s rules—that is 
to say, it has a cylinder 10in. diameter and 12in. stroke. 
The safety valves are loaded to 150 lb. on the square 
inch. The boiler is of steel, as is all the gearing, but 
the brackets, road-wheels, and drums are of wrought 
| iron, the latter having cast iron cog rings. The drumsare 
| 6ft. Gin. in diameter, and each carries 800 yards of #in. 
| wire-rope. A self-acting brake is fitted to each drum. 


sheave fixed to the m. The hoop can be tightened 
by a screw. On the stud on which the drum 
revolves is fixed a small racthet wheel. An arm provided 
with a click is fixed at its outer end to the brake strap, 
while at its inner end it embraces the stud. When the 
drum is winding, the brake carries the arm round with it, 
the click running over the ratchet wheel ; but when the 
drum is paying out, the click enters the teeth of the 
ratchet whos, and the arm then prevents the brake oe 
from revolving with the drum, and in this way the 
rope is kept tight. There are eleven teeth in each of the 
drum pinions, and 107 teeth in each of the drum rings, 
so that as the engine makes about 150 revolutions, per 
minute, when hauling, the drums make nearly 15°5 
revolutions in the same time, which corresponds to 
a speed of a of, say, 310ft. per minute, or over 
3°5 miles an hour. For ploughing the speed is less 
than this, the engine being run more slowly, but for culti- 
vating in light land the velocity is higher, the engine making 
from 200 to 260 revolutions per minute. e driving 
wheels are 18in. wide, and 5ft. 8in. diameter. The lead- 
ing wheels are 4ft. by 16in. By a very neat arrangement 
of hiewodeeie the pinions driving the drums are kept quite 
close up to the bearings when in gear. The workmanship of 
this engine, we need hardly add, leaves nothing to be 
The side drums, it may be proper to add, are 
carried on studs, which are y the arms or ends of a 
strong axle, bent in the middle to half encircle the boiler, 
to which it is secured by bolting it between stout angle 
irons rivetted to the barrel of the boiler. So much for 
what may be termed normal exhibits. We must now 
turn to the abnormal machines. These were, as we have 
said, a 6-horse power Fowler traction engine, with the 
wheels fitted with Mays’s patent endless railway, and 
Darby’s digger. 


It would not be easy to make the construction of 
Mays’s endless railway clear without an engraving, which 
we shall probably publish in another impression. It 
must suffice to say that a number of feet, so to speak— 
being flat plates about 15in. square faced with wood—are 
secured by universal joints to a series of jointed rail plates, 
which surround the wheel. In some respects the arrange- 
ment is like Boydell’s, but there is this difference, that the 


rail plates are not fixed to the wheel, which runs on them 
just as the driving wheel of a locomotive does on the 


| It consists of a hoop, lined with wood, encircling a | P 


(as it goes, as already explained in our impression for 
19th July, 1878, page 40. But it will be seen that unless 
something more was provided, the moment the wheels 

| were locked round, as shown in Fig. 1, the machine would 

topple over. To prevent this it is fitted with an outrigger 

E, just as the Tahitian canoes are fitted with them ; only 

Mr. Darby’s outrigger is a stout frame of two plates of 
iron, and instead of a Jog of wood there are eight seam 

ressers D mounted on an axle. This axle can, by a couple 

of chains and a hand wheel worked from the foot-plate, 
be set at an angle with the machine, which is thus 
steered. Additional steering power is got by disconnect- 
| ing clutches to the carrying wheels under the engine, one 
or both of which can be rendered useless as drivers, so 
that the rest will carry one end of the machine forward 
while the other is left stationary. As the whole machine, 
when digging, occupies a width of about 28ft., it is 
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DARBY'S STEAM CULTIVATOR. 


evident that in this condition it could not traverse roads. 
To enable it to do this the wheels are locked round to 
the position shown in Fig. 2, and then the outrigger is 
taken off and fitted with a separate pair of wheels. It 
then tows behind, as shown in Fig. 2. This hasty 
description will serve to give a general idea of the 
| machine, and that will answer our present purpose. Our 
| readers now know all that they need know, perhaps, con- 
cerning the implements entered for trial. 

On Friday, although it was stated that operations 
| would commence at 9a.m., nothing was done until nearly 
/eleven, a heavy thunder shower driving every one to 

shelter. Subseqnently during the rest of the day all the 
machinery was tried in a desultory kind of way. There 
| was no programme and no rules of trials. Interest 
\ centred ae entirely in the Darby digger. This started 
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SCALE OF FEET 
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GARRETT AND SON’S COMPOUND PORTABLE ENGINE.—(For description see page 40.) 


at one end of the field and dug steadily for a length of end of the bout had been reached an attempt was made to 
about 100 yards. The work done was of its kind perfect. | turn the machine round ; it went round more than half 
Sods were cleanly dug, each nearly 7ft.long,14in.wide,and way, and then a a struggle which lasted twenty 
6in. thick, and completely inverted, each falling into the minutes, and ende 
lace from which its predecessor first been removed. of a digging spade. The wheels slipped; “creepers” 
ere Was not a dissentient voiceto be heard. The machine were not put on until too late, and suv the 
produces a specimen of fine art digging—if we may use machine settled into.a hole. For the time its 
the words—which cannot be excelled on level ground ; on | operations were range t and it was not got round until 
uneven land the work is not so good, low places being left | the afternoon, when the broken pin was replaced. 
untouched, while high places are dug toodeep. When the | Nothing worthy of note took place during the rest of the 


day until about four p.m., when Mr. Mays appeared on 
the scene with his engine. In turning a sharp corner the 
night before, he had broken the endless railway on one 
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EVERITT AND ADAMS'S PLOUGHING ENGINE, BY MESSRS BURRELL.—(For description see page 43.) 
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| wheel, and had to put on the ordinary road wheel instea: 
of his, but nevertheless he went to work hauling a 
| 5-furrow plough by direct traction, through ground which 
| had already been broken up by a gaa He did this 
very well ; the agin slipping on the railway however so 
‘inch that sand to used freely, a circumstance 
probably due to the fact that a little rain was falling. 
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On Saturday morning the trials were resumed, the 
judges devoting oe all their attention to the Darby 
s were fitted with “creepers,” or 


yard, 

To use the figures obtained for comparison, what is 
known as a digging plough was then procured from 
Messrs. Fowler. This resembles an ordinary steam plough 
except that the breasts are split up into forks, and when 
this implement is driven at a good speed it turns over 
and breaks up the soil very much as a spade would. A 
five-breasted digger was used, hauled by Messrs. 
Burrell’s engine, and it got through an immense amount 
of work in a very short time. The engine was indicated 
meanwhile, and the power ascertained. A borg! of 

was measured an e plot worked 


earth weighed from ti 
with the Fowler digger, and it was found to average 
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474 lb. per yard, or practically the same quantity as with 
the Darby digger. 

During the day Mr. Mays worked his five-furrow 
ploved by direct traction, and he turned five furrows 
8in. deep in the hard ley in very excellent style. The day 
was quite dry, and there was very little slipping. In its 
way the invention was so far quite satisfactory 

ll the trials concluded on Saturday evening, and the 
tackle returned to the showyard. 

Let us consider very briefly what they demonstrated. 
They showed in the first place that no substantial 
improvement has been effected in steam ploughing since 
1871. Nine years ago work was done as quickly, as 
cheaply, and as well at Wolverhampton as it could be 
done at Carlisle in 1880. But there have been 
effected several improvements in detail, which add to 
the convenience of those working the ploughs, while 
others will probably have the effect of making 
the machinery, from the engine down to the 
rope porters, more durable. A great advance has 
been made in the matter of automatic anchors; 
and Everitt’s anchor, which will wind itself either 
backwards or forwards, and _ Barford’s, are very 
complete and satisfactory implements. Concerning 
Mr. Mays’s system of ploughing by direct traction, 
it is to be borne in mind that many attempts have been 
made to work a system of the kind, and they have all 
failed. The arguments in favour of it are its extreme 
Same. Two men suffice ; the ploughing can begin 
without a moment’s delay oy the engine enters 
the field; there is no time lost in putting down 


‘ 


MAIN 


DECK PLAN 


or taking up tackle. But against all this is to be 
put the fact that farmers will not have engines 
|run over their ground. Rightly or wrongly they are 
opposed. to the principle ; and any inventor of ploughing 
| or cultivating machinery must take count for the farmers. 
| No doubt Mr. Mays was very successful ; but we have no 
hesitation in saying that his success was due to the 
_ admirable condition of the land. It is one thing to deal 
with a sandy upland field in July, and another to tackle 
a bit of stiff clay in November. It is — in favour of 
direct traction, that whenever the land is fit for the 
plough, an engine can be sent on to it. We advise those 
who hold this opinion to go and see some steam ploughing 
done in winter, by farmers who understand their business. 
It is possible that abroad, in light sandy soil, or in land 
which is always dry, Mr. Mays’s may have a great future 
before him. In ‘this country it is not an unknown 
thing to put a plough behind a traction engine and turn 
an upland field over in dry weather ; and there is very 
little doubt that a plough could have been hauled by 
direct traction by any of the engines in the field on 
Saturday. We may regret to admit the fact, but it is 
none the less true, that the hopes concerning ploughing 
by direct traction formed some eight or nine years since 
have all been frustrated. The system has much to recom- 
mend it, but in this country it will never succeed. The 
| weather and the soil will always prove insurmountable 
| difficulties, even if the farmer would consent to let his 
| land be consolidated. 
If we turn to the Darby digger, we have little reason 
to alter the somewhat favourable opinion we expressed 
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proceeded to various parts of the field, and dug in any | 
ane pointed out. Its power of getting over broken | 
and was proved by taking it three times over the same 
4 ground, which it dug as fine as a bed in a atn before 
it was done with it. It was determined that its power 
4 should be tested, and Mr. Rich, of Messrs. Eastons and | 
Anderson, took diagrams, first with the machine digging, | 
and then with the digger thrown out of gear, the 
machine only travelling over the a ger In order to 
arrive at the weight of earth moved, all the loose soil in | : 
one square yard was removed down to the “pan,” or firm | 
earth, and weighed. Three superficial goon in various | 
places were taken; the average result was that the | 
machine thoroughly stirred 479 lb. of earth per superficial | 
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in July, 1878, of the probable future of this machine. 
The machine is edmirably ingenious. Beyond any 
question Mr. Darby has solved a problem which has for 
many years vexed the souls of agricultural engineers, 
and we will go so far as to admit that he has sent to 
Carlisle, with the aid of Messrs. McLaren, a perfect 
digging machine—the first ever made. By some, how- 
ever, it is considered that it has yet to be proved that 
digging is better than ploughing. This is a point for the 
practical farmer to decide ; and it must be proved that 
it is not only better, but. very much better, for the 
objections to digging are very great. An engine weighing 
at least 16 tons has to be moved over the field ; save on 
comparatively even ground places are skipped which 
would sometimes need to be dug by hand. Time is lost 
in turning round, and to use the machine with economy 
the bouts must be long. Granting that the machine can 
get over the ground in any weather, the fact would 
remain that four rollers, ax 2ft. wide, and each loaded 
with 4 tons, must pass over the land for every 20ft. of 
width dug. That these rollers will consolidate the land 
several inches cannot be doubted, and a repetition of the 
process a few times would, it seems to us, produce a hard 
pan, injurious to the growth of crops ; but as the digging 
is done after the engine has passed, this objection may 
have less weight. Mr. Darby has, however, some 
difficulties to overcome in order to compete with the 
ordinary engine and wire rope. For instance, it takes 
roughly an hour to get ready for digging after the 
machine has been got into the field, and another hour to 
fit the machine for the road, and this supposing seven 
skilled workmen are employed ; half the time would suf- 
fice to put down roundabout tackle in a large field. 

We regret to have occasion to speak thus unfavourably 
concerning an invention the ingenuity of which we 
cannot sufficiently admire ; but we have to deal with facts 
as we find them. It is not Mr. Darby’s fault that bad 
weather might render his digger sometimes unworkable 
when the steam plough could be at work every day or 
all day long; or that farmers do not like the idea of a 
heavy machine working backwards and forwards over 
their fields. He has proved that it is pussible to make 
a digging machine which digs to perfection. He must 
now prove that this machine can be worked year in and 
i in competition with the steam plough, and that 

is digger willdo better and cheaper work than the plough. 

The following are further particulars of the digging 
machine, with some of the results of the trials :— 


Digging forks, two sets of 14 and one central set of 13 teeth. 


Effective width dug... ... ... ... 20°7ft. 
Weight of machine with coal and 
water 13 tons 10 ewt. 2 qr. 


Weight of steering apparatus 


Load per inch of width of carrying 


lton 17 ewt. 1 qr. 
15 tons 7 ewt. 3 qr. 


Mean effective depth dug ... ... 6°07 
Weight per cubic foot of earth 105 Ib. 


Mean foot-pounds of work indi- 
cated in cylinder per pound of 
earthdugin straight-forwardwork 183 

Effective ratio of power required to 
move digger when not digging to 
that required when digging 

Time occupied at turning at ends 

Estimated acreage per hour with 
furrows 200 yards long Ee 

Mean indicated horse-power whe: 
digging straight ground a 

Mean ditto allowing a reduction of 
10 per cent. when turning corners. 
as per diagram, throughout an 


0°575 to 1 


2°5 min. 


28°7-horse power. 


hour ... 28°2-horse power. 
Advance permin. ... ... .. 47 “ft. 
Revolutions of engine per min. ... 180 


On page 42 we illustrate Messrs, Everitt and Adams’ 
anchor, description of which will be given in another 
impression. 


LETTERS TO THE EDITOR. 
(We do net hold ourselves = opinions of our 
correspondents. 


THE MECHANICAL THEORY OF HEAT. 

Sin,—I have been much interested in reading the letters of 11.” 
relating to thissubject. Your correspondent would seem to think 
that he is the first to broach the ideas of the correlation of all 
energy under one form, and that all physical phenomena are due 
to matter in motion. I may remark that I published a small 
book ‘‘ Physics of the Ether” (E. and F. N. Spon, London and New 
York) on this subject in 1875, where these ideas are elaborated. I at 
that time, apparently like your correspondent, was workiug inde- 
pendently, or was not adequately aware of what others had done 
in regard to this question—though I believe I was perhaps the 
first seriously to attempt to remove the problem from the region 
of bare hypothesis into that of deduction, by marshalling evidence 
for the conclusion that but one rational solution to the problem 
of the constitution of the ether—the body containing the store 
of motion necessary for developing motions in grcss matter—was 
conceivable, or that we are really left without choice here. 

I have seen no reason to alter this fundamental basis of the 
book, but my views on a secondary point, viz., the modus operandi, 
in the transference of the motion to gross matter, have since been 
modified by adopting Le Sage’s well-known sheltering principle, 
and bringing this principle under the kinetic theory of the ether 

roposed by me. These subsequent views may be found in papers 
ag in the Philosophical Magazine, September and Novem- 

r, 1877, February, 1878; Nature, January 15th, 1880, &c. 
Some conclusions in the book are no doubt highly speculative, 
and some—as I have stated—are abandoned, but I am bound to 
add that I believe it to contain much that will accustom the mind 
to the realisation of the stores of motion in space, the clear 
appreciation of which will undoubtedly form the basis of the 
“* physics of the future.” When the competency for the physical 
existence of a store of energy to a high intensity in space is once 
grasped as a definite mechanical conception—a good illustration 
of the presence of which we had in the gas explosion of the other 
day—then inquirers can tax their brains usefully to appreciate 
the mechanical conditions of the transference, at a given instant, 
of this motion to gross matter; which they will never attempt to 
do so long as they are satisfied that the whole affair may be referred 
to “the conversien of potential energy into motion.” 

It may be observed that the ancient Greeks—and physicists 
generally up t» the time of Newton—believed that all physical 
phenomena were due to motion. It was only the unfortunate 
misin ion of Newton’s discovery, or the assumption that 


he had discovered a cause—whereas he himself distinctly main- 
tained that he had only discovered a universal effect—which 
subsequently gave rise to the vague assumptions about “ force,” 
or ‘action at a distance.” ‘“ Potential Energy,” in the sense of 
an energy without motion, or not kinetic—that modern bugbear 
and obstacle to progress—inevitably followed. Mankind, it has 
been remarked by an eminent thinker, has a natural liking for 
mystery and sometimes prefers paradox to definite and reasonable 
conceptions, and so instead of frankly confessing ignorance, or 
being contented with the simple belief that all motions developed 
in gross matter come from a store of motion existing externally— 
but naturally concealed in its state of equilibrium—they prefer to 
close the door to discovery by recourse to that wildest of all 
speculations, the assumption of the existence of stores of energy 
without motion. It should be right to add, however, that the 
greatest minds have notoriously always been, and still are, dis- 
trustful of this phrase “ potential energy ;” which is slowly and 
surely being relegated to the limbo of ‘“* phlogiston,” and _ the 
other molesta nomina nihilorum—as Galileo termed them—which 
have temporarily obstructed the progress of science. 
S. ToLVER PRESTON. 


Srr,—This must be my last contribution to this controversy, 
and it will be a brief one. My object in writing was to point out 
the fallacy of the idea that the universe could be accounted 
for simply by matter and motion, or more correctly, matter in 
motion. Your correspondent has now conceded at least one 
thing more, namely, elasticity, and I am content. 

The fundamental error of such theories appears to reside in the 
considering of motion as a thing, and not—as Mr. Ramsbottom 
very properly treats it—as a condition. I can nomore “transfer” 
my own motion to another body than my own sensation. It is 
“®, II,” not myself, who is inclined to confound paving-stones 
with good temper. 

If any of your readers wish to form a judgment on the present 
dispute, I would ask them to remember that it is not a question 
between “‘@. II.” and myself, but between “‘ ®. IT.” and all the 
zreat mathematicians of the world, from Newton onwards. 

f “*®, 11.” is right, then they are all wrong. There is scarcely 
a proposition in his last letter which on their principles—the prin- 
ciples which have built up the whole fabric of natural philosophy 
—is not demonstrably false. If there is nothing but matter in 
motion, there cannot be elasticity. The mv of a group of any 
number of bodies need not be constant: ¢.g., let two of them meet 
with equal velocities in the same line of motion ; there must be 
an instant when they are at rest, and at that instant their 
momentum is nil, while that of the remainder is unchanged. 

e total mv of the universe is not constant. The vis 
viva of a body is simply the mass x the square of the yee 
and is not therefore a function of time ; energy is not a “ tangible 
something,” but a capacity for doing work, and so on to the end 
of the chapter. As to the theory that gravity is due to a “‘ per- 
manent shower of matter,” I do not see that it explains any one 
of the phenomena, except the rough approximate fact that bodies 
at the surface of the earth fall towards its centre. At the same 
time it offers numerous phenomena of its own, very difficult of 
explanation—e.9., what becomes of the matter after it reaches the 
centre ? 

Ineed not attempt to defend Mr. Bodmer, who is very capable 
of defending himself. But I would point out to him, as already 
remarked by Maxwell, that the cunception of matter as a 
collection of centres of force, though probably a true, is not a 
complete conception, inasmuch as it does not take in the fact of 
inertia. I should add that ‘‘ ®. II.’s” conception equally fails to 
take in that fact, unless he includes it in his definition of matter, 
which I believe he has not done. Wa rer A. Browne. 


EAMES’ DUPLEX AUTOMATIC VACUUM BRAKE. 

Srm,—I always read with very great interest all descriptions of 
continuous brakes, more especially because I am of opinion that 
nothing will tend so much to the general adoption of a really 
good brake as the publication of facts ; on the other hand, I have 
always found that statements which will not bear investigation 
by impartial persons, tend more than anything else to cause 
delay. As I stated in your issue of June 4th, “I am not 
connected with any railway or brake company,” and having no 
eee interest of any kind in the matter, 1 can lay claim to 

ing impartial. 

After carefully examining the table of stops which you publish 
this week (page 22), and before I can accept this data as correct, 
I must ask for further information and facts. For instance, in 
one case the table shows four carriages running at a speed of 51 
miles an hour, brought to rest in ot yards. 

For the purpose of establishing a comparison of stops at various 
speeds, and of different brakes, it is best to express the retarda- 
tion in the percentage of the total weight of the train. Applying 
this rule, I find that to bring a train to rest from a het of 51 
miles an hour, in 544 yards, would require retardation of 
considerably over 50 per cent. of the weight. The stoppin 
of a train is dependent on the adhesion between the wheels an 
the rails, and Captain Galton proved by experiments that from 
16 to 17 per cent. of adhesion is a fair average to be relied on, he 
also refers to some stops made with the experimental van upon 
the Brighton Railway, as ‘extraordinary results,” when a 
retardation of 22 and 23 per cent. was obtained. 

From my own experience I am able to say that I have found 
23 per cent. a very unusual amount of adhesion; I am, therefore, 
quite at a loss to understand how the Eames’ duplex vacuum 
brake can make a stop which would require a retardation and 
adhesion of over 50 per cent. 

I should be glad to be informed how the speed of the train, and 
the distances run, were obtained, because it was well known at 
the trial upon the Barnby Don Branch that this important data 
was not correctly ascertained. In the interests of truth, there- 
fore, I must ask one question—Did the Eames’ vacuum brake 
really make the stops given in the table uporf page 22. 

Saxe-Coburg-street, Leicester, Ciement E, Strerron, 

12th. 


A PROBLEM IN PHYSICS. 

Srr,—I am now living so far from the Old Country that my 
letter comes rather late, but I trust with none the less interest. 
Your correspondent, “‘ Gravity,” whose letter appeared in your 
issue of May 14th, does not seem to appreciate the difference 
between gravity and weight, hence the existence of a dilemma in 
his mind, and which I would like to dispel. Gravity being 
merely the mutual attraction between the earth and objects on 
the earth is constant, whether there be relative motion or not, 
whereas weight only appears when this constant attraction is 
prevented from P ucing a constant increment of speed of 32°2ft. 
per second, and appears in its entirety only when motion is 
arrested altogether, so that if the cage with the suspended weight 
were to fall freely unimpeded gravity would act on all alike, there 
would be no resistance and no mutual action between the weight 
and the balance ; consequently the latter could register no weight 
so long as the accelerated speed of all be 32°2ft. per second. But 
“* Gravity ” says “‘ as soon as a body attains a velocity of 32°2ft. 
per second it ceases to have weight.” ‘This is only true at the 
end of the first second, for at the end of the second second gravity 
must have been impeded to prevent the cage attaining a velocity 
greater than 32°2ft. per second, and since this ‘ impeded 
gravity ” means weight, so the spring balance would continue to 
register more and more weight every second, but never the full 
weight so long as motion continued. 

When a body falls at any constant speed it is virtually the same 
as if the effect of gravity were destroyed, and the body be moving 


| by virtue of its ws viva only ; so to produce this result in the 


motion of any falling body, viz., constant speed, we have merely 
to apply a force which would produce the same effect as gravity, but 
in the opposite direction—that is, the resista 


e nce required to cause a 
body to fall at any constant speed is equal and opposite to the 


weight of the body itself. In the case of a train running down 
an incline, “‘ Gravity ” is under a great misapprehension when he 
supposes that the acquiring of a constant speed is due to the 
destroying of gravity, whereas gravity remains constant; but the 
resistance to the running train increases with the - oy (in prac- 


tice, notin theory), which increased resistance finally equals the 
effect of gravity and the rate remains constant. 
Demerara, June 24th. J. H. M. 


TAY BRIDGE DISASTER. 

Sir,—As the report of the Court of Inquiry is being officially 
circulated, will you permit me to state that i am not guilty of 
the unpardonable oversight with which Mr. Rothery inadver- 
tently charges mein the following paragraph of his report: Hh on It 
was said by Mr. Baker that the mere weight of the columns, 
with the load which they bore, would produce such an amount of 
friction as to render them immovable on their base pieces, but he 
clearly overlooked the fact that, according to the calculations of 
Dr. Pole and Mr. Stewart, a pressure of 20 lb. of wind would 
suftice to relieve the outer windward columns of all pressure, and 
to bring a tensile strain to bear upon the flange bolts.” 

I think Mr, Rothery must, by a slip of the pen, have 
substituted my name for that of some other witness, as I did not 
refer to the matter myself, and if I had, should certainly have 
neither overlooked the fact of the windward column being 
relieved of pressure nor of the leeward column being subject to 
an amount of vibration which would in effect be equivalent to a 
momentary reduction of peamee on that side also, 

Westminster, July 15th. B, BAKER. 

A PROBLEM CONCERNING BELTS. 

Sir,—It is most probable that, ere this, ‘A. R.’s” not very 
difficult problem has been explained to him, however, not seeing 
an answer in your last ; and on the supposition that he is still at a 
loss to account for the mystery, I beg to forward the accompany- 
ing sketch, &c., for his benefit. 

t A B represent the belts as described by him; we may 
consider the figure enclosed by lines A B to represent a segment 
of a circle. Let the belts be marked over the centre of one of the 
pulleys as atl. It is clear that the mark on belt B will traverse 
the chord—while that on belt A will traverse the are of the 
segment—the latter will consequently have a greater distance to 

0; therefore, when mark on B arrives at 1°, mark on A will 
somewhere about 1° nearer or farther from 1* as the slack- 
ness in belt A is more or less, 


The result of this is self-evident. In the first revolution B 
will gain on A the distance 1’—1? and this will be repeated 
in each succeeding revolution until the sum of these gains 

ual one entire length of belt B; at this moment the marks 
will again stand even. Let ‘“‘A. R.” tighten belt A and he 
will find the marks keep the same relative position one with the 
other, showing that in the case of double sewn belts there 
can be no forging ahead of the one belt over the other, and 
therefore no objection to the sewing on that ground. It is of 
course clear that the speeds are the same on those sides of the 
belts that are in contact. Cc. 8. E. C. 

Edinburgh, June 28th. 


COMPRESSED AIR LOCOMOTIVES. 

Srr,—‘“‘ Inquirer” complains that in our letter to you of the 
23rd ultlmo, we made no allusion to the trial of Mekarski’s 
system on the St. Denis line of the tramways, Nord, Paris. It 
was intended to run engines worked by Mekarski’s system during 
the Exhibition of 1878, but the machinery and works could not be 
completed in time. Subsequently two engines were placed on the 
above-named road, and works put [= which were however limited 
to absolute necessity, though capable of being increased should 
the company find the Serge! capital to equip the road. 

The Tramways du Nord, fully convinced and satisfied with the 
alvantages of the system, were unable owing to their heavy 
liabilities to raise the necessary capital, and therefore solicited 
La Société Générale des Moteurs & air comprimé (systtme La 
Mekarski), to undertake to work that and other branches of their 
line for a certain percentage of receipts. Thus it is clearly but a 
question of time and money, and nothing inherent to the patent 
which prevents it running in Paris at the present day; a further 
proof being that the Nantes Tramway Company have worked 
their line exclusively with these engines for the last eighteen 
months, and have practically demonstrated a far greater economy 
than any other tramway company in France not using this mode 
of traction. 

Most likely ‘‘ Inquirer” can see engines at work on the Wan- 
tage tramway next week. . and E, DELEerrReEz. 

29, Rue Taitbout, Paris, July 8th. 


SHIPS’ PUMPS. 

Sir,—It is some years since I had any connection with steam 
ships afloat, and I may be antiquated in my ideas, but I hope you 
will allow me to say a few more words on the subject of the foes 
of the American. It is no doubt true that the fact of the water- 
tight bulkheads, so called, not being carried above the lower deck 
did not affect the result in this case, but it seems to me that 
it would have done so if the bulkhead abaft the engine-room had 
not been an exception to the rule, for the water would then have 
had an easier access to this compartment and the ship would have 
sunk sooner than it did. 

If, in a collision, such a ship was stove above and below the 
lower deck, the bulkheads would be useless and the ship would 
sink. The water-tight bulkheads were not watér-tight, nor was 
the iron deck a sufficient protection against the rush of water, 
otherwise the saloon would not have been vee pl therefore, if 
bulkheads only to the lower decks are to be the decks should 
be watertight. I am curious to know the reason why the engines 
could not be turned, it is usual for the forward coupling of the 
screw shaft to be in the engine-room, and there could be no great 
difficulty in knocking the bolts out of that. Would it not be 
Fg mer pe Fo for the entrance to the screw shaft tunnel to be on 
the level of the upper platform, so that in case of a rush of water, 
it would take some time before it could reach the engine-room, 
and might not the doors be with advantage made double, of the 
flap form, so that they could be instantly and effectually closed 
by the pressure of water. The whole of the evidence goes to 
prove that if the American had been provided with even v 
moderate pumping power she inight have been kept afloat mu 
longer, or perhaps beached or brought into port. If, as I presume 
was the case, the forward coupling of the screw shaft was in the 
tunnel, and as it could not be got at the engines could not work. 
This goes to — that all parts should be as accessible as pos- 
sible, not only under ordinary, but also extraordinary circum- 
stances, REGINALD E, MIDDLETON, 

5, Westminster-chambers, July 12th. 


Si1r,—I find there was a clerical error in my letter in THE 
ENGINEER of yesterday. Time occupied in starting donkey 
ump should have been a quarter of an hour or so, instead of an 
as stated. A. J, Faria, 
33, Quayside, Newcastle-on-Tyne, July 10th. 


Sir,—We notice an assertion in Messrs. Hayward Tyler and 
Co.’s letter last week, to the effect that their pump valves are 
the only ones that will _ grain, and such matter as is to be 
found in ships’ holds, We beg leave to contradict this, and to 


state that the valves used in our pumps—slide valves—will not 
an can convenien throug sucti 
Stockton-on-Tees, July 14th, 
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RAILWAY MATTERS. 

‘Tue Bristol tramway lines are about to be worked by steam 
with Hughes’ engines. 

Tne Great Eastern ago Company is now running a nightly 
special train to London to bring the supply of peas. 

On the Tiverton and North Devon and Bolham deviation 
railways, the new wire fencing of Messrs, Rowell and Co, has 
been adopted. 

Ir is estimated that the locomotives used on the railroads of the 
United States are doing the work of over 29,000,000 horses, while 
the census of 1870 gives the total number of horses of all ages as 

Tue Great Western Railway Company, owing to the state 
of trade, have just been compelled to sensibly reduce the 
number of the operatives at their locomotive wor} in Wolver- 
hat “railway” is fast beco 

Tue Chicago Railway Age says tha‘ way” is fas! ming 
as much an American word as “railroad,” its adoption in many 
cases constituting the only change of name in the reorganisation 
of a company. 

Tue Canadian Government has to subsidise the South- 
Western Colonisation Railway of Manitoba to the extent of 2500 
acres of land per mile. Work will be commenced on the railway 
immediately. 

Tue directors of the Union Rolling Stock Co., (L.) Birmingham, 
have resolved to recommend a dividend for the past half yesr at 
the rate of 10 per cent. per annum on the ordinary shares, and to 
transfer £1300 to the reserve fund, 

Tue London and North-Western Railway Company is placing 
cheap workmen’s trains on the Sirhowy line, by which the 
colliers work at the Hollybush and Bedwellty collieries. This 
step might be adopted on many of the lines in Wales to great 
advantage. 

Tue Canada Central Railway change of gauge from broad to 
narrow has lately been effected without interruption totraffic. The 
work was divided into three sections, and occupied about twelve 
hours. Three hundred hands were engaged on the work, which 
embraced 150 miles of railway. 

Tue extension of the Queensland railways is proceeding 
rapidly. A contract has been taken for a new section to the 
Drummond Range, and the next section will—according to the 
Colonies and India—be across the range, which, however, presents 
no engineering difficulties. 

AN official of the Pittsburgh, Cincinnati, and St. Louis Rail- 
road states that, on the night of June 12th, nearly a mile of side 
track at Richmond, Ind., was covered with cars laden with 
reapers, mowers, thrashers, and horse gears, to be forwarded 
to western and southern points, 


An accident took pace in Lille Station on the 30th. A train, 
fitted with a vacuum brake and going into the terminus at a high 
speed, could not be pulled up in time, and came violently into 
collision with the buffers at the end of the platform, injuring nine 
passengers, Nodeaths have occurred. 


THERE is a cry in Natal for railway extension to Newcastle, at 
least. The Transvaal scheme of a railway to Delagoa Bay has 
caused some coca J and excitement, but the Natal settlers are 
not without hopes that they may keep the trade of the Free State 
and of the parts of the Transvaal adjoining. 

Tue legal advisers of the Board of Inland Kevenue have 
advised that, though the Railways Regulation Acts of 1868 and 
1871 declare that tramways are railways, the law does not permit 
pmages companies to be assessed under the railway passenger 

uty. 

THE agent of the proposed railway through Roumania, crossin 
the Danube at Nicopolis and the Balkans in the neighbourhood o 
Shipka, having established the basis of a provisional arrangement 
with this Government, has gone to Sofia to open negotiations 
with the Bulgarians, | Should his labours be successful there, he 
will then submit a definite programme to the principalities for 
the construction and working of the line. 

Durine the Board of Trade inquiry into the cause of the Hay 
Bridge disaster, Colonel Rich said he should report that no blame 
was attributable to any one. He was also of opinion that the 
bridge was as sound two hours before the accident as when it 
was built sixteen years ago. Proper care had been taken, but the 
flood had washed the banks away round the foundations and 
weakened them. 

Tue Town Council of Perth have petitioned the House of 
Commons against the reconstruction of the Tay Bridge on a 
lower level than that of the former bridge, alleging that to do 
so would interfere with the navigation up the river to that town. 
They also allege that the sole object of the Bill now before 
Parliament is to obtain its authority for the restoration of the 
bridge at the least possible cost to the Company, and that the 
estimates for the preferred works are insufficient. 


Wuatever the objections to the New York elevated railway 
may be they do not prevent its being largely used. The company 
has now 167 engines running, divided as follows :—Second Avenue 
line, 29; Third Avenue line, 68; Sixth Avenue line, 46; Ninth 
Avenue line, 24. The cars are as follows :—Second Avenue, 66; 
Third Avenue, 221; Sixth Avenue, 152; Ninth Avenue, 49; 
total, 488. The combined mileage of the Eastern Division is 
about 269,400 miles; of the Western Division, about 146,000. 
Total mileage per month, 515,400 miles. These engines make two 
and a half stops to the mile, making an average of over one 
million train stops a month. 

Tue Select Committee of the House of Commons have 
the preamble of the Bill for the construction of the Inner Circle 
Completion Railway between Aldgate and Mansion-house 
stations, and have granted powers to enable the two companies to 
underpin or burrow beneath the houses and streets, giving com- 
pensation only in those cases where the basements of the premises 
are interfered with. ‘The Committee, however, recommend that 
these see of burrowing should be cautiously exercised, and 
that if possible an agreement be entered into with the City 
authorities and the Board of Works for the pur of making a 
new street from the south-east corner of Mark-lane to the west 
side of Trinity-square, and also for the widening of King William- 
street, Eastcheap, Little Tower-street, and Great Tower-street. 


Masor Martnprn has sent in his report on the accident which 
occurred on the 2nd ult. at Kenieburn level crossing, upon the 
Woodhall mineral branch, the property of the Monkland Iron and 
Steel Company. In this case the leading engine of a goods train, 
consisting of a Caledonian engine, No. 621, and tender, brake-van, 

edonian engine, No. 611, and tender, 30 empty trucks, and rear 
brake-van, left the rails at a set of catchpvints near the level 
crossing, and was followed by the tender, the front brake-van, 
the second engine and tender, and five of the empty trucks. The 
driver of the leading engine stated that, to all appearance, the 
point rail was properly closed against the running rail when he 
was approaching it, and there seems to be no doubt that the man 
in charge of the crossing had pulled over the lever and secured it 
by a pin in the usual notch, and this appears to be correct, The 
report however concludes—‘“ I examined the apparatus and the 
throw-off point, and ran an engine slowly past it; and the only 
wonder is that, in its present condition and position, engines 
should ever have run safely over it at all, The point of the 
switch is very ragged and chipped, and, when the leading wheels 
of an engine approach it, it opens from the running rail to the 
extent of nearly aninch, ‘his is due partially to the stretchin 
of the wire, and partially to the givin, the running rai 
from the pressure against it of the engine flange in this sharp 
curve.” 
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NOTES AND MEMORANDA. 


_As many as 32,000 emigrants left Hamburgh during the first 
six months of the present year. The number for the correspond- 
ing period of last year was 12,000. 


Ar the Royal Observatory, Greenwich, the duration of regis- 
tered bright sunshine in the week endin July 3rd, was 42°6 
hours—against 26°5 hours at Glynde-place Peto fe sun bein 
above the horizon during 115°4 hours ; the recorded duration 0 
— was therefore equal to 37 per cent. of its possible 

uration. 


Tue following process is described for giving to any silver- 
plated or silver article the characteristic appearance of antique 
late. The article is dipped in a bath of water containing about 

) ~ cent. of sulphide of ammonium and then scratch-brushed 
with a brush made of glass threads or “bristles.” When after- 
wards burnished with an agate tool, its surface becomes of a 
fine dark brown colour. 

A yew form of galvanometer has been described by M. 
Gostynski. Proportionality is gained to nearly 90deg. The 
bobbin is continuous, or without slit for passage of an astatic 
system. A U-piece of aluminium wire hung by a cocoon fibre 
supports two astatic systems of the same kind, crossed at 45 deg. 
and connected. A small mirror above the aluminium wire 
reflects the divisions of a semi-cylindrical scale. 


_A TELEGRAM despatched from Sydney at 12.30 p.m. (Sydne 
time) on the 28th ult. reached London at 7.33 a.m. (Greenwic’ 
time) on the same day. Allowing for the difference of time 
between Sydney and London—Sydney being 10 hours and 5 
minutes in advance of Greenwich time—the actual time occupied 
in transmission was 5 hours and 8 minutes; thus enabling events 
at the Antipodes to be published in the London morning papers 
on the day of their occurrence. 

THE United States census now being taken shows the follow- 
in “Cag or of the chief cities :—New York, 1,350,000; Phila- 
delphia, 850,000; Brooklyn, 500,000; Chicago, 475,000; St. 
Louis, 450,000 ; Boston, 365,000 ; Baltimore, 350,000 ; and Cin- 
cinnati, 250,000. During the _ decade New York has increased 
408,000; Philadelphia, 175,000; Brooklyn, 104,000; Chicago, 
176,000 ; St. Louis, 140,000 ; Boston, 115,000 ; Baltimore, 83,000 ; 
and Cincinnati, 34,000. 

AccorDinG to the Registrar-General’s returns for the week 
ended Saturday, July 3rd, the mortality from all causes was at the 
average rate of 20 deaths annually in every 1000 persons living. 
The annual death-rate was 22 per 1000 in Edinburgh, 20 in 
Glasgow, and 34 in Dublin; smallpox caused 14 more deaths 
in Dublin. The annual rates of mortality per 1000 last week in 
the 20 English towns, ranged in order from the lowest, were as 
follows :—Portsmouth 12, Bradford 14, Wolverhampton 14, 
Nottingham 15, Plymouth 15, Leeds 16, Sheffield 17, Bristol 17, 
Newcastle-upon-Tyne 18, Brighton 18, Birmingham 18, London 19, 
Manchester 19, Hull 20, Salford 21, Leicester 23, Sunderland 24, 
Norwich 25, Liverpool 26, and—the highest rate—30 in Oldham. 


Tue following is given as a means of silvering by cold rubbing : 
Make a paste by thoroughly grinding in a porcelain mortar, out 
of the light, water, 3 to 5 oz.; chloride of silver, 7 oz.; potassium 
oxalate, 105 0z.; salt, common table, 15 0z.; sal ammoniac, 3}.0z. 
Or, chloride of silver, 35 oz.; cream of tartar, 7 oz.; salt, 
common, 104 oz.; water to form a paste. Keep in a covered 
vessel away from the light. Apply with a cork or brush to the 
clean and allow the paste to dry. 
When rinsed in cold water the silver presents a fine frosted 
appearance, the brightness of which may be increased by a few 
seconds immersion in dilute sulphuric acid or solution of potas- 
sium cyanide. The silvering bears the action of the wire brush 
and of the burnishing tool very well, and may also be ‘‘ oxidised.” 
For the reflectors of lanterns the paste is rubbed upon the 
reflector with a fine linen pad; then, with another rag, a thin 
paste of Spanish white or similar substance is spread over the 
reflector, and left to dry. Rubbing with a fine clean linen rag 
restores the lustre and whiteness of the silvered surface. 


From a consular report just issued on the gold mines in Japan, 
it appears that three Se) mines are now being worked at Shimo 
Aikawa, in the island of Sado. They were first discovered in 
1613, since which time they have been steadily worked by manual 
labour until 1869, in which year machinery was introduced by 
the Government. The main shaft is sunk to a depth of about 
600ft., and two of the mines are connected by a gallery 3000ft. in 
length. First-class ore contains from 50 to 2000 yen worth of gold 
per ton—one yen equals 4s. 2d. ‘The ore is crushed at the top of 
the mine, reduced to powder by stamps, and ground up with 
mercury into an amalgam, which is distilled and afterwards made 
into gold and silver ingots. Silver and lead are also obtained 
from the ore, the latter being collected into a mass of some 
twenty tons, cupelled by a German furnace, and the bullion 
extracted and made into ingots. In 1878-9 the amount of ore 
reduced was 6428 tons, yielding 2195 oz. of gold and 91,713 oz. of 
silver, at an expenditure of 85 percent. Altogether, the Govern- 
ment has spent 334,570 yen in erecting machinery, and the total 
loss during the ten years has been 240,126 yen. Upwards of 1080 
persons are employed. 


In descriLing an india-rubber goods manufactory, the Scientific 
American says :—For belt making, the rubber coated and impreg- 
nated duck is unrolled upon tables one hundred feet long, where 
the workmen cut it accurately to the required width. One strip 
is cut so that, folded, it will make the width of belt, and another 
so that the wide strip will just fold over its edges and meet in the 
middle, which makes a three-ply belt. In this way the strips are 
passed between a series of powerful rollers, the tempecature of 
which is evenly regulated, asin all the other operations; the folding 
over at the sides makes an even and perfectly regular edge, and 
at the middle, where the edges of the outside strip come together, 
a narrow ribbon of rubber is fed to cover exactly the line of 
meetiug. In this way the entire outside of the belt is pressed by 
the heated rollers into an even, regular surface. The thicknesses 
of the regular size of rubber belts for most machine work are 
tbree-ply and four-ply, although two-ply belts are also made. 
The three-ply is generally compared with the heaviest single 
leather belts, and the four-ply with double leather belts. In 
making four-ply rubber belts, or in heavier ones when ordered, 
the width of the outsid: strip is calculated according to the two 
or more thicknesses over which it must he folded, and the opeva- 
tion then proceeds as in making the three-ply. 


fork may be consid exact! 
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MISCFLLANEA. 

An international food exhibition is to be held at the Agri- 
cultural Hall, in October. 

Mr. Henry Rosinson, M. Inst. C.E., has been 
Professor of Land Surveying and Levelling at King’s College, 
London. 

Tue City authorities are inviting tenders with a view to ascer- 
taining the cost of lighting the three City bridges—London, 
Southwark, and Blackfriars—by electricity. 

WE are asked to say that the address of the Iron Wire, Wire 
Rope and pore | Company—Messrs. Rowell and Co,—has 
been changed to 2, Poet’s-corner, Westminster Abbey. 

Sreps are being taken by the authorities to introduce the tele- 
phone system into the colony of South Australia. Special wires 
-~ to be carried to Port Adelaide, and lines introduced into the 
city. 

Tue Birmingham, Tame, and Rea District Drainage Board have 
—_ to purchase the leasehold interest in 96 acres of land at 

'yburne for £1500, and with a yearly rent of £400, for extending 
the sewage farm. 


THE Wolverhampton Town Council have just determined to 
borrow another £50,000, making a total of £200,000, which it is 
estimated will be required for carrying out the town improvement 
scheme under the Artisans’ Dwe!lings Act. 

Tue Telegraph Construction and Maintenance Company’s 8.8. 
Seine sailed from the works at Greenwich last Friday with a sec- 
tion of the new cable for the Anglo-American Company. The 
a gaan and Scotia follow with the remaining sections on 
the 20th. 


Mr. R. Hitt, of 8, Victoria-chambers, S.W., has been appointed 
by the Bristol Wagon Works Company, Limited, their agent for 
the cart and wagon department of the business, Mr. Alf 
Driver representing it in the railway department at the same 
address, 

Ata meeting of the Trades Council, Sydney, on 14th May, a 
deputation was received from the eight hours’ conference of the 
iron trades, to usk the co-operation of the Council in promotion of 
a public meeting to protest against the action of the Government 
in ordering from abroad a number of motors and locomotive 
engines which could be as well and as cheaply manufactured in 
the colony. 


Ovr Sheffield correspondent describes a lone collection of edge- 
tools, carvers’ knives, joiners’ tools, sheep-shears, augers, chaff 
knives, chisels, gouges, files and rasps, axes and adzes, bills, 
Lancashire tools, &c., which have been prepared by Messrs. 
Ward and Payne, of Sheffield, for the forthcoming Melbourne 
Exhibition. The case in which they are exhibited is 12ft. square 
by 15ft. high, having thus four frontages with counters. 

Some concern is being caused at Winsford, Cheshire, by the 
decrease in the supply of brine for salt-making purposes. No less 
than one million tons of salt are made annually from brine in the 
Cheshire salt districts, of which Winsford is the centre. In one 
case an enterprising gentleman has sunk his brine shaft forty 
yards below the others, and his supply is practically inexhaustible. 
Great depressions have taken place in the surface of the soil, in 
consequence of the amount of brine extracted. 

REFERRING to the suggestion made by Col. Yolland and Mr. 
Barlow that the Board of Trade reel | frame rules as to wind 
pressures, Wature very properly says :—‘‘ Respecting the trans- 
fer of these responsibilities to a Government Department, we 
believe that such apron-string policy would be fatal to the -pro- 
fession of the civil engineer ; we would rather see the Board of 
Trade Inspection, which at least is formal and superficial, relaxed 
than any such attempt made to increase its efficiency.” 

On the 8th inst. Messrs. Raylton, Dixon and Co., launched the 
Envoy, the second of two sister ships, built for Messrs. Edward 
Harris and Co. These vessels are 180ft. long by 30ft. beam, by 
13ft. 1lin. depth of hold, they are of a gross register tonnage of 
about 733 tons, and will carry 960 tons. They are built with long 
raised quarter decks, both decks being of iron, have water ballast 
in fore hold and engine-room, two steam winches, and fitted 
with engines of 80-horse power nominal, by Messrs. Blair and 
Co., of Stockton. 


THE following 21 blast furnaces have been blown out in the 
Wolverhampton district since the 31st of March last :—Barboro’ 
Field Co.,1; Hickman, A., 1; Sparrow, W. J. 8S. and Co., 1; 
Jones, D. and Son, 1; New British Iron Co., 2; McEwen, 1; 
Pearson, J. H., 1; Roberts and Co., 3; Stour Valley Coal and 
Tron Company, 1.; Addenbrooke, Smith, and Co.,1; The Swan 
Tron Co., 1; The Willenhall Furnace Co., 1; Williams, J. and 
T., 2; Jones, John and Son, 1; Thomas, G. and R., 2; 
Matthews, W. and C., Limited, 1. 


By the occurrence of a fire in the pits of the Cannock and 
Wimblebury Colliery Company, 200 men have just been thrown 


out of employment. A pillar of coal at the bottom of one of the . 


shafts ignited by spontaneous combustion, and burnt the stage 
upon which rested the pipes going to the hauling engine. The 
two shafts have been shut down, and the fire has now been ex- 
tinguished. The amount of the damage cannot b= ascertained 
until the pits are reopened. At present the works are not 
sufficiently cool to allow the readmission of air. 


So many new paints have appeared during the past twenty 
years, and so much has been in turn claimed for each, that one is 
sometimes inclined to turn a deaf ear to any mention of any of 
them. The Indestructible Paint Company is now however, with 
much show of reason, directing attention to the efficiency of its 
paint, as shown by the permanent character «f the coating given 
to the ornamental railings on the Thames Embankment. This 
has been exposed more than eight years, and some of it, at a 
ventilating, shaft to the fumes from the locomotives of the 
Underground Railway. Those interested may judge for them- 
selves of the efficiency of the paint by examining these railings. 


THE annual meeting of the North British Association of Gas 
Managers has been held at Perth, and papers were read by Mr. 
James Gilchrist, Dumbarton, ‘‘ On Retorts and Retort Settings; ” 
“On the Purification of Gas by Means of Oxide of Iron,” by 
Mr. D. M. Nelson, gas engineer, Glasgow; ‘‘A Few Little 
Things Worth Knowing to a Gas Manager,” by Mr. ‘Thomas 
Whimster, Perth; ‘‘Notes on the Cost of Working a Gas 
Engine, Compared with the same Work Done by pepe oy 
by Mr. F. 'T. Linton, Leith; and ‘*‘ Remarks on a new Dial for 
a Photometer Meter,” by Mr. James Gilchrist, Dumbarton. A 
paper ‘‘On the General Manufacture of Gas,” by Mr. Robert 
Smith, Peterhead, was held as read. 


On Thursday evening there was exhibited in the Westminster 
Aquarium an apparatus, invented by Mr. W. C. Brown, of 
Shettield, which appears to be a simple and practical means of 
lessening the number of deaths by drowning. A chemical pre- 
paration is inserted in a portion of the coat, waistcoat, or dress. 
it does not add to the weight or in any way alter the appearance 
of the garment. The preparation is inserted between the lining 
and the cloth; in the case of a coat, it is placed on each side o 
the breast and up the back. The moment a man falls into the 
water the coat inflates, and he cannot keep his head under the 
waves. An attendant of the company put on a coat, with the 
preparation, and went under a shower bath, where he was 
thoroughly netted, and showed that inflation would not take 
place under the ordinary circumstances of a shower. The 
attendant then jumped into the water, but re-appeared at the 
surface almost immediately, the coat pegs inflated. Entering 
a part of the bath deep enough to take him up to the eyes, he 
ooule not touch the bottom at all, and the water scarcely reached 
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THe methods that have been tried for ascertaining the law of | 
motion of a projectile in the bore of a gun give only a small | 
number of points of the curve of spaces traversed in given times, | 
and they involve perforation or other injury to the walls of the | 
gun, so that they are applicable only to large pieces. A new | 
method advantageous in these respects has been contrived by M. | 
; Sebert. In the axis of a cylindrical hollow projectile he fixes a 
metallic rod or square section, which serves as guide to a mov- | 
able mass. This mass, or runner, carries a small tuning fork, the 1 
prongs of which terminate in two small metallic feathers, which 
make undulatory traces on one of the faces of the rod as the 
runner is displaced along the rod. The runner is situated at : 
first in the front part of the projectile, and while the latter is | 
driven forward remains in place, the rod of the projectile moving | 
through it. The escape of a small wedge between the prongs 
of the fork at the moment of commencing motion sets the fork in 
vibration. It can be easily shown that, owing to the very a 
high velocity imparted to the projectile, the displacement in 
‘ space of the inert mass, through friction and passive resistances, 
which tend to o<— it forward with the projectile, is such as may F 
be quite neglec' so that the relative motion of the mass 
recorded by 
and opposite 
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one after the other. The question which possesses | the ends probably got jammed, and the engines racing at 
FOREIGN AGENTS yon ips SALE OF THE interest for engineers and shipbuilders is, “ What caused | the moment, the jammed ends split the stern tube. But 
EN the loss of the ship?” This point has been considered | how are we to explain the knocking of a hole in the ship’s 
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POBLISHER’S NOTIOE. 


+ week a Double Number of THE ENGINEER will be published 
the Index to the Tortyeninth Volume, The Indca 
will include a Complete Classified List of Applications for and 
Grants of Patents during the past six months. Price of the 
Double Number, 1s. 


TO OORRESPONDENTS. 


and confusion, we find it necessary to 
yuiry addressed to the 


writer to himself, and bearing a 2d. postage sta: in order that 

be to their destination. No 
these instructions. 

*,* All letters intended for insertion in THe ENGINEER, o7 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, 

proof of good faith. No notice whatever will 
anonymous communications, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

D. W. R. C.—For the pensions referred to consult the Navy List, to be found 
in most libraries, or of John Murray, Albemarle-street. 
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METALLIC COFFINS. 
(To the Bditor of The Bngineer. 
Sre,—Will any of your correspondents oblige me with the address of 
one or more makers of metallic coffins ? A. B. 
Haslingden, July 10th. 


HORNBLOWER'S FIRE-PROOF FLOORS. 
(To the Editor of The Engineer.) 
Str,—Will any reader kindly give me the address and full 
of Hornblower’s fire-proof floor constructions ? 
Derby, July 18th. 


HYDRAULIC MOULDING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Kindly allow me to ask the name and address of makers of 


American hydraulic moulding machines for small iron castings. 8. B. 
Parlaston, July 12th. 


FRENCH BRASS WIRE GAUZE. 
(To the Editor of The Engineer.) 
Sir,—Could any of your readers inform me if the maa 


ag of the French 
is is the, or something 


A. C, R. 


ufacturers or 
e the, name—for centrif: sugar n, 
h , are rep ted in the United Kingdom, if not, could they fm 
me the address of the manufacturer in France or Continent ? 
Penarth, July 12th. D.W. R. C. 
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DEATH. 
On the 8th July, at his residence, Cla: 
Mr. Freperick Joun Evans, M.I.C.E., 
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THE LOSS OF THE AMERICAN. 

THE foundering of the Union Company’s Ca 
steamer American constitutes an episode in the his- 
tory of maritime disaster. At five a.m. in the morn- 
ing, in a calm sea, a crash was heard in the engine 
room, Then the water rushed in from some place 
far aft in great volumes. The engines, which had stopped 
suddenly, could not be started again. The bilge pumps 
were therefore inoperative, and the ship sunk in 
about seven hours. Had not perfect discipline pre- 
vailed on board, the boats would not have been 
all got out and provisioned, and there must have 
been great loss of life. Our readers are no doubt well 
acquainted with the narratives of the survivors, and 


familier with the story of how the boats were picked up 
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by the Wreck Commissioner, Mr. Rothery. He has 
heard counsel and examined witnesses, and he has finally 
and properly decided that no blame attaches to anyone, 
and that special praise is due to the captain and officers 
of the ship for their efforts made to save life. There 
seems to no doubt but that the first cause of the 
disaster was the breaking of the screw shaft ; but this of 
itself would not suffice to sink the ship. The vessel was 
built in 1873 with two decks—a main deck, and a spar 
or a deck. Her length was 320ft., her breadth 34ft., 
her depth 23ft. In 1876 it was determined to put a poop 
upon her; and accordingly one about 200ft. ng was 
erected. The vessel had five iron water-tight bulkheads, 
which were from ,‘;in. to ,4in. thick ; there was a colli- 
sion bulkhead forward, a bulkhead between the fore and 
main holds, bulkheads forward and aft of the engine room 
and the after bulkhead. The three bulkheads forward 
of the engine room all went up to the lower or main deck 
only. The fourth bulkhead, which was abaft of the 
engine room, originally went up only to the main deck, 
but when the was put on, it was carried up to the 
spar deck. The fifth b ead was carried up only to a 
small hei woe running aft was an iron floor, forming 
with the bulkhead and sides of the ship the after tank. 
he shaft tunnel extended from the engine room to the 
after bulkhead, and from the after bulkhead to the stern 
post ran the shaft tube, passing through the after 
tank, and about 16ft. long; and there was one bearing in 
the stern-post, and another bearing in the rudder post, so 
that the screw was not overhung. The theory suggested 
by all the witnesses was that the cause of the accident 
was the shaft breaking in the after tank, where it was 
contained in the stern tube, and it was sup that 
the end of the shaft, becoming loose, broke through the 
side of the vessel at that part, and that the water then 
got into the after tank, and that the after bulkhead or 

orward end of the tank must have given way at the 
same time and so allowed the water to get into the ship. 
It is well that the circumstances should be very clearly 
understood, for they are somewhat strange. e screw 
tunnel, it will seen, ended at the after bulkhead, 
where the tank began, and through this tank ran 
the stern tube. One end of this tube was made 
up in the usual way with the stern-post, the other 
end was made up with the shaft tunnel, and no 
doubt just at the after bulkhead, and at the end of the 
stern tube was the stuffing-box. It will be seen that the 
stern tube would be full of water from the sea, and it will 
be understood that the forward end of the stern tube must 
have been made up water-tight with the after bulkhead. 
If it were not tight, no water could be carried in the 
tank, which was used for ballast purposes. The bulkhead 
was low, and must have been very strong. It was er 
above by the iron floor, below and all round by the sides 
of the ship, and in the middle by the stern tube, which 
braced it to the stern-post, and by the screw shaft tunnel. 
Abnormal violence must have been used to cause such a 
bulkhead to give way. 

It is supposed, as we have said, that the shaft broke in 
the stern tube in the after tank, and this was the view 
adopted by Mr. Rothery and the assessors. On the other 
hand, it was urged that the shaft broke in the tunnel. 
Let us consider this last hypothesis first. If the shaft 
had broken in the tunnel, no water could have entered 
unless the stuffing-box was broken or wrenched off at the 
same time ; or the shaft slipped out of it. But even in 
this case, if the tunnel door was shut—we assume that it 
had a door which could be shut—then the ship’s safet 
would not have been endangered, because the water whic 
entered could have been retained in the tunnel. Nor 
does it appear that the water came out of the tunnel into 
the engine-room ; but on this point there was no particu- 
lar evidence given. If, now, we suppose that the 
shaft broke in the stern tube, the result would be only 
the loss of propelling power. If the tube were broken 
at the same time, the water would run into and be 
caught in the tank; and even if no tank existed, so 
long as the shaft remained in the bearing in the stern- 
post the quantity of water that could get in would be 
comparatively small—no more than could find its way 
between the slips of lignum vite forming the shaft bearing. 
If the stern tube were broken, and the shaft slipped out 
of the eye me bearing, then a great inrush of water 
would take place through an orifice some 15in. in diame- 
ter, and if the tank was not tight, then the risk of sinking 
would be very great indeed. When we bear in mind that 
the propeller was carried outboard as well as by the 
carom it becomes tolerably clear that nothing of this 
kind could have happened. It will also be seen that the 
skip was apparently unusually safe. The double bearin 
precluded the idea that she could lose her screw, an 
with it a bit of shaft; instead of relying on the stern 
tube alone to keep out water, the tube was enclosed in a 
tank, and yet, notwithstanding all these chances in her 
favour, the great ship went to the bottom in a few hours 
after some part of her machinery gave way. 

The disaster cannot be explained on general hypo- 
theses. Let it be sup that the shaft broke in the 
stern tube, and carried away the stuffing-box at the same 
time. Then the leakage could have been only that past 
the shaft, as we have explained, and ought to have been 
all songs in the tunnel ; this would not sink the 
ship t it be supposed that the shaft broke in the 
stern-post, with a sloping fracture. Then water would 
find its way in in considerable quantity, but, ag only to 
be caught in the tank or tunnel ; this will not do. The only 
a satisfactory hypothesis is that adopted by 

e Board of Trade assessors, namely, that the shaft broke 
in the tunnel, and then thrashed a hole in the ship’s 
side in some way, and started in the bulkhead. This is 
a very curious theory, and yet it is the only one which 
will suffice. When the shaft broke, that part of it aft of 
the fracture became powerless for evil. Only the portion 


next the engine could do any harm. At the time it broke 


bottom, and the starting of the bulkhead at the same time? 
It is not too much to say that no attempt whatever was 
made to supply a solution of this difficulty. Mr. Rothery, 
in summing up, said that the breaking of the shaft 
“would have 4 insufficient to account for the acci- 
dent unless, also, either the shaft had come out or broken 
away from the bulkhead at the stuffing-box, or the bulk- 
ren 4 itself had been wrenched asunder. That was the 
suggestion which was offered by the engineers who had 
been examined. The probability, in their opinion, was 
that the shaft broke inside what was called the after tank, 
probably very near the stern-post, whether or not from 
the propeller having struck some wreck, or what might 
have been the cause, it was impossible to say ; but that 
the cause of the injury arose inside the after tank they 
had very little doubt. And at the same time, the shaft, 
having broken, would most probably have also broken 
the stern tubing, and the remains of the stern tubing 
might very easily have been forced through the plating 
of the ship, and must also have forced out of position the 
after bulkhead, because unless that fifth bulkhead had 
been broken though the water had got into the after 
tank, it could not have got into the tunnel. That was the 
best opinion they could have as to the cause of the catas- 
trophe.” We confess that although we have shown that 
this hypothesis is the only one yet advanced which will 
explain the circumstances, it is to us by no means con- 
clusive. It is very difficult to understand how the shaft 
could have knocked a hole in the ship. It would have 
dropped, if it dropped at all, on the frames of the ship, not 
on the skin ; and these would have carried it, unless the 
furious racing of the engines caused it in some way 
to describe a circle. But there is no evidence that the 
engines raced at all after the first half revolution or so ; 
and even if we admit that the shaft did smash the ship’s 
side, what broke away the bulkhead? It is ne of 
note that the engineer on watch at the time, kept 
strongly to the opinion that the screw struck some mass 
of floating wreck. If this were so it is not improbable 
that the ship smashed her stern-post—by no means an 
unusual occurrence—and started out all the after frames 
and plates ; and that between this and the bending—not 
breaking—of the screw shaft the after bulkhead was ren- 
dered useless for its intended purpose. It isnot probable 
that the mystery will ever solved, but it must be 
admitted that the theory of Mr. Rothery and his assessors 
cannot be regarded as wholly satisfactory, or as carrying 
conviction to the mind. 

One lesson may be drawn from the circumstance. It 
has already been shown in our pages that if this ship 
had been fitted with efficient pumps, apart from her 
main engines, she might be afloat now. It is a foolish 
thing to trust wholly to the main engines for pumping 
power. It may also be pointed out that in a collision 
which pony 3 occurred in the Atlantic between the 
Queen and the Anchoria both were kept afloat, and 
reached New York safely, though cut down below the 
water’s edge, solely by their bulkheads. Each had a 
compartment filled, and each floated. Here we have a case 
where two fine ships were saved at once. There is just 
a little room for p a that the after bulkhead in the 
Atlantic was all that it might have been. “On the 
whole,” said Mr. Rothery, “ the bulkheads were efficiently 
constructed, and no blame could attach to the owners ; 
but, at the same time, it would have been better if the 
after bulkhead had been carried up to the spar deck, as 
it might easily have been, at the same time retaining the 
iron floor.” 


TRAMWAY CONSTRUCTION. 


For the last half dozen years or more an unusually 
rapid extension of street tramways has taken place 
throughout the country. In almost every town of any 
importance either the local sanitary authority or some 

rivate company has obtained Parliamentary powers, and 

as laid down, or is now laying down, tramway lines to 
meet the constantly increasing demands of traffic. 
Whilst works of this permanent character are being 
carried out, due regard does not appear to be had to the 
details of the systems employed by the promoters of 
tramway schemes. We do not mean to assert that cor- 
porations and companies do not conscientiously apply 
themselves to the consideration of what system will 
present the greatest advantages, having regard to first 
cost and subsequent maintenance : but the members of 
corporations and of companies seldom possess the techni- 
cal knowledge to enable them to arrive at a sound 
conclusion in discriminating between two or more systems 
of tramways, which may be submitted for their = 
The a of tramways has brought into the field 
hundreds of competitors, all eager to urge the merits of 
their ewn invention or system, and each desirous of 
securing as much private influence as he ~~ be 
able to command, in order to accomplish the object 
which he has in view, which is the trial or 
introduction of his own icular mode of constructing 
permanent way. It is, then, hardly a matter of surprise 
if the promoters of tramway undertakings are in many 
instances induced to adopt a system of construction 
which is unsound in principle and "aegenng a in its details, 

It is perhaps not unnatural that an inventor should 
believe in his own particular system of chair and rail, or 
his special mode of fastening, and that even irrespective 
of the — which he may hope to derive from its employ- 
ment, he may desire to see ideas put into practical 
form, but the final result is often unsatisfactory for the 
promoters of tramway schemes and for the public. Many 
of the recent inventions in tramways are quite unsound 
in principle, and show sufficiently clearly that the author 

but crude notions of the points which he should 
eep in view for adoption, and those which he should 
by all means endeavour to avoid. An inventor will 


start with the ruling idea that there should be the utmost 
facility for removing the rails without disturbing the 
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paving of the street surface, as if the rails were prone to 
the pavement was 
absolutely permanent. Notwithstanding the teaching of 
experience, which shows that on the most perfectly 
constructed lines in England the rails show fully 
as much permanence as the paving of the ane 
and that after years of wear rails have not ha 
to be removed except at very sharp curves, where 
the — became unduly widened by the lateral pressure 
of the wheel flanges. Again, another inventor is pos- 
sessed by the idea that some kind of chair which will 
give continuous support to the rail is absolutely essen- 
tial for stability, and he persuades himself that the 
deflection caused by a car in passing over a rail with 
intermediate bearings will prove rapidly destructive to 
both the permanent way and the rolling stock; and this, 
notwithstanding that the great majority of the existing 
railways are laid with cross sleepers and intermediate 
bearings. We some time since encountered a gentleman 
who was engaged in a tour through the provinces carry- 
ing with him a full size model of his special system of 
chair and fastening, the whole being an exceedingly 
cumbrous and complex arrangement, and very expensive 
withal. In the view of the proprietor of this model, 
however, the system possessed one supremeadvantage, that 
a rail could be removed and replaced in an incredibly 
short space of time, and with only a partial disturbance 
of the pavement. This he announced to be the tramway 
of the future; and he persistently asserted, notwith- 
standing certain objections, which in deference to the 
feelings of the inventor we urged with some delicacy, 
that the merits of the system were such as to leave no 
room for controversy, and that when it came to be known 
it would supersede every other form of permanent way, 
and would soon replace the great majority of those tram- 
way lines which had already been laid down. 

Amidst the diversity of inventions and opinions it is 
no matter of surprise that, up to the present time, some 
scores of miles of tramway have been laid down in Eng- 
land which are bad in principle, and perishable in the 
mode of their construction, co which will in the future 
prove a burden on the shareholders or ratepayers, as the 
case may be, for maintenance and repair. 

When considering what the several essentials are 
which a well-contrived system of street tramways should 
combine, it will be well to assume that the employment 
of locomotives will sooner or later become general, or 
nearly so. It may yet be some time before horse-traction 
will be superseded by steam, or other motive power; for 
with ordinary gradients experiment has.not n suffi- 
ciently convincing to give up the employment of horse 
labour. In fact the pecuniary saving in favour of steam 
traction has not hitherto become so apparent as to 
warrant its wholesale adoption. But that the employ- 
ment of steam or. atmospheric power will become 
general before long, can hard!y be doubted; and 
it will be well to lay down all new lines on this 
assumption. The first essential in a permanent tram- 
way is that there shall be a sound and resisting 
foundation, and this is a matter of even greater import- 
ance in the case of a tramway than in that of a railway, 
where the sleepers can be packed up from time to time 
when any settlement is found to have taken place. With 
tramways this adjustment can only be accomplished with 
considerable interruption to the street traffic, and it is 
therefore of the first importance that the foundation 
should be thoroughly sound and capable of resisting 

rmanently the greatest pressure that. the traffic is 
ikely to bring to bear upon it; and also that the 
chairs, whether intermediate or continuous, shall have 
an amply sufficient area of bearing surface to carry the 
weight of a locomotive or of the ordinary street traffic 
without yielding or settlement. There is no foundation 
which serves every purpose so well as concrete, for if 
well made it resists the greatest weight that ever passts 
over it in street traffic, and it sses the great advan- 
tage that the chairs can be thoroughly bedded in it while 
it is in a soft condition, and thus a perfect key or bond- 
ing is secured between the permanent way and the 
foundation. The system of cing isolated chairs or 
separate blocks of concrete is however to be deprecated ; 
not because they do not afford sufficient bearing surface 
to carry the load, but because there is not with such an 
arrangement a continuous and uniform bearing for the 
paving sets which are laid next to the rail. 

Before tramways are regarded favourably by all classes 
of the community they must be constructed in such a 
way that the ordinary street traffic will not be interfered 
with or rendered inconvenient. In many instances the 
paving setts adjoining the rails have been laid higher 
than the surface of the rails, in order to allow for wear 
and settlement, and then a trough has been formed 
which is most inconvenient for the ordinary wheel traffic 
of the strevts, and especially so when the surface gradients 
are at all considerable. Asa matter of frequent occur- 
rence carriage wheels are broken or the tires wrenched 


off in trying to turn the vehicle out of the groove formed | P 


by the paving setts and the rail, and as a consequence 
much prejudice against street tramways has existed in 
the minds of those whose means enabled them to keep 
private carriages, and who naturally have no personal 
concern in the establishment of tramways. When, 
therefore, the chair has not a continuous flange upon 
which to bed the paving setts there should be a con- 
tinuous bed of concrete for this purpose ; and the whole 
of the four rails and the paving between them should be 
laid as nearly as possible jevel, and the surface of the road 
should not have any curvature whatever except at the side. 
We have seen blocks of furnace slag used for paving next 
to the rails, notably on the Salford tramways, and the 
result is very satisfactory, the blocks being perfectly 
uniform in depth, and ded on a continuous block of 
concrete, have remained at exactly the same level as the 
rail, and an almost perfect road is the result. 

The mode of attaching the rails to the chairs and to 
each other is a matter of em rtance, but is one 
which appears not to have ciently considered, 


The varieties of rail fastenings are numerous, but most 
of them are bad ; and those in which wooden plugs and 
iron spikes are used are perhaps the worst, as the wood 
becomes completely split and disintegrated by the driving 
of the spikes, and then, owing to the admission of water 
into the fibre, it rapidly decays, and the rail begins to 
churn under the traffic. Under the simple rolling fric- 
tion of a tramear, little more would be necessary than to 
secure the rail thoroughly and permanently to the chair ; 
because the rail has no other duty to perform than to 
carry the weight of the passing lead ; but when locomo- 
tives are ke employed, as they assuredly will be in 
course of time, a more perfect kind of fastening becomes 
necessary. With horse labour, the whole of the power 
to move the load is derived from the grip which the horses 
take of the pavement between the rails; but with a locomo- 
tive, the engine may be said to take hold of the rails them- 
selves, and consequently the whole of the permanent way 
is called upon to resist a new kind of force, namely, a 
longitudinal pull or jerk in the direction of the rail 
which has the tendency to disturb all the fastenings, an 
to separate the rails one from another. We do not now 
suggest in detail how this should be obviated. Many 
ways of attaching the rail ends to each other, and of 
securing the rails to the chairs, such as fishing the 
rail joints, and lengthening the joint chairs so as to 
increase the number of fastenings, will probably suggest 
themselves to the reader, but we do strongly enjoin the 
necessity for giving the mode of fastening the rails more 
attention than has hitherto been devoted to it. It may 
here be remarked that it is quite as necessary in desigu- 
ing the mode of fastening the rails to provide that the 
joint shall not allow of any vertical motion, for if the 
rail is allowed any upward spring from the chair it 
invariably shakes the asphalte or grouting out of the 
joints of the paving where it touches the rail, and sur- 
face water is thus allowed to pass into the foundation of 
the permanent way. 

It is necessary that we should say a word about 
double rails, which many inventors rely upon, as 
marking a substantial improvement in the perma- 
nent way of tramways. If it can be shown that 
by taking up the rails and reversing them the life 
of the tramway will be doubled, then here is substantial 
gain in economy, provided, of course, that the first cost 
1s not excessive. It is not certain, however, that revers- 
ing the rails so as to present a new surface to the traftic 
will always have the desired effect and produce a smooth 
surface for the wheels to run upon. If the rails have an 
uniform and continuous bearing, or if they are secured 
to the chairs by the web and the lower table of the rail 
not allowed to rest upon the casting, they will probably 

r to be reversed ; but if the under surface rests upon 
an intermediate chair there is a likelihood that the table 
of the rail will become compressed or indented at every 
bearing before the other side is so worn as to render the 
reversing of the rail necessary. Having regard to all the 
circumstances which influence the life of a tramway, it 
is pretty certain that the rails in some systems would 
become thus indented, and so present a surface which 
under traffic would lead to unpleasant vibration and 
undue wear and tearof the rollingstock. Double-rail tram- 
ways do certainly possess an advantage which is seldom if 
ever found in single-rail permanent way, which is that the 
groove is of considerable depth as compared to the other 
dimensions of the rail. Recent experiments on the 
resistance to traction on tramways has shown that ceteris 
paribus economy of power is very greatly influenced by 
the conditions of the rail surface, and that when it is not 
clean and that the flange of the wheel meets with resist- 
ance by the groove being choked with dust or mud, the 
traction has to be increased to an extent that would 
hardly have been anticipated. If possible the flange of 
the wheel should pass along the groove without making 
any impediments, and this is more likely to be the case 
when double rails are employed, if due attention is paid 
to the cleansing of the grooves ; but there is of course no 
difficulty in producing rails which shall be sufficiently 
deeply nahn to leave adequate room for the table of 
the rail to wear down without allowing the flange of the 
rail to touch the bottom of the groove. 

This is a matter which should receive very careful con- 
sideration by those who take up tramways as a specula- 
tion, for the very highest economy will be shown in the 
adoption of any expedient that will have the effect of 
reducing the tractive force to a minimum. Indeed, this 
is the main object with which all tramways have been 
constructed. 


THE GAS EXPLOSIONS, 


On Tuesday the coroner’s inquiry into the deaths of those 
killed by the explosion of the 36in. main in Tottenham-court- 
road was resumed, and after hearing the evidence of a number 
of witnesses, they returned as their verdict :—‘‘ That the 
deaths of Burr and Beavis were caused by explosion, that 
explosion being caused by a light ignorantly placed to the 
ipe on the main by Hawks, the gas having been introduced 
into the new main by some defect in the valve in Holland- 
street. The jury are further of opinion that additional care 
should be taken by the Gas Light and Coke Company in the 
testing of new mains.” The evidence does not however seem 
at all sufficient upon the means by which the gas escaped into 
the main, and apart from the facts mentioned in our last 
impression, nothing has come to light sufficient to account for 
its presence, and except for the fact that Hawks observed 
some smell of gas at a stand-pipe, there does not seem 
any reason for his applying a light to a main generally 
supposed to have contained only air. A Board of Trade 
inquiry is to be held on the matter, but unless some very 
material addition is made to the evidence given on Tues- 
day, there seems little probability of arriving at any satis- 
factory conclusion as to the cause of the presence of gas. It 
was stated that the main was tested on the Friday previous to 
the explosion with a pressure of 24in. of water, which 
remained on for two days, and the main found as far as this 
test showed perfectly sound, Whether this pressure had in 
——— affected the valve referred to does not appear, and 
alt ugh it is ble that air from the new main-passed into 
the live main, it cannot very well be proved unless any marked 


depreciation in the quality of the light at the burners of those 
supplied with it could be proved. If the valve was 
perfectly tight, as was stated in the evidence, the 
removal of the air ag aayd in the new main should simpl. 
have been followed by the valve returning to its seat, even if 
it had been removed therefrom by the 24in, of water pressure. 
The valve was blown to pieces, so that no evidence can be 

ined from it. Though it is difficult to see the source of 
urther evidence, the result of the Board of Trade inquiry will 
be looked for with interest. Curiously, a somewhat similar 
explosion happened on Tuesday morning in Bilston. A number 
of workmen of the Bilston Gas Company have been laying a 
new main in Church-street, and the connections with the shops 
were made as the work proceeded. At ten o’clock a strong 
smell of gas was noticed near to where operations were goin 
on, the disagreeableness being most apparent in the shop o 
the London Co-operative Tea Company. Opposite the shop a 
workman picked a small hole in the ground and applied a light 
thereto, the result being a loud seport, followed by the 
upheaval of the macadamised road in the immediate neigh- 
bourhood of the hole, as well as the displacement of the 
brick pavement under the windows of the tea shops. The 
force of the gas also caused further explosions along the street, 
and the vial was greatly disturbed for at least a hundred 
yards from where the explosion occurred. In one place the 
explosion of gas undermined the road for a distance of 7ft. 
and burst a water pipe, which added still further to the 
se | by loosening the soil. The occurrence was unaccom- 
panied by the unfortunate incidents which distinguished the 
gas explosion in London, but this is owing to the fact that 
the explosion was not in the pipes themselves, but in the 
adjacent drains. These had. become charged with gas, 
given off, it is supposed, from some old service, which had not 
been connected with the new main, but which in some way 
communicated with services lately attached. A second explo- 
sion happened, however, in the afternoon, doing more damage 
than that in the morning—fifty yards away—several persons 
being injured. A water main was broken, and the difficulties 
attending the work of repair were increased by the water 
liberated. The water had to be turned off at the works, and 
great inconvenience to the inhabitants resulted. Great 
excitement prevailed on Tuesday night, as the strong smell of 
gas was still observable in the immediate vicinity of the 
explosions, 


THE HULL AND BARNSLEY RAILWAY AND DOCK SCHEME, 


AFrrerR a month’s inquiry the decision of the select com- 
mittee of the House of Commons has been given on the 
proposed Hull, Barnsley, and West Riding Junction Railway 
and Docks. Without touching on the merits or demerits of 
the scheme, it may be pointed out that in the course of the 
inquiry some remarkable facts were brought out in regard to 
the existing docks and railways on the north-east coast. One 
of the witnesses, Mr. Watson Massey, of Hull, put in a 
comparative statement, for instance, of the charges for port 
dues, &c., on a vessel of given dimensions loading in several 
docks. From this, it seems that at Hull, the charges on a 
vessel of 495 tons register were £26 8s. 10d.; at the North- 
umberland dock on the Tyne the charge for the same vessel 
was £15 4s. 9d.; at the Tyne Dock the charge was £13 6s. 2d.; 
at Sunderland it was £12 19s.; and at West Hartlepool it was 
for a vessel of 432 tons, £8 10s. only. How far these 
discrepancies are due to the fact that in the latter case the 
docks are owned entirely by the North-Eastern Railway Com- 
pany, which benefits by the goods carried to and from the 
docks, does not appear, but unquestionably the discrepancy 
is a wide one; and it isprobable that this and others pointed out 
of a similar nature had much to do with the decision that was 
arrived at after a tolerably exhaustive inquiry. It is evident 
that it turned to a very considerable extent on the question of 
the facilities for traffic provided by the docks and railways in 
existence, and more especially on the facilities for the transit 
and shipment of coals. It has long been a complaint at Hull, 
that there has not been sufficient facilities for the transit and 
shipment, and the complaint seems to have been echoed in the 
Barnsley coal field. From the decision that has been arrived 
at, very tous conseq may arise, not only to Hull, 
but to the railway interests of the whole of the north-east 
and Yorkshire districts. In giving evidence on the proposed 
measure, Mr. Thomas E. Harrison, the chief engineer of the 
North-Eastern Railway, pointed out that ‘‘ the whole secret of 
doing a large amount of traffic was that there should be 
proper accommodation at the terminus,” aremark, the force 
of which has not hitherto been fully appreciated at the great 
coal shipping ports of the north-east. At the Tyne, at West 
Hartlepool, and on the Tees, there have been constructed and 
are being constructed magnificent additions to the dock accom- 
modation of the ports, and although the provision of facilities 
for the receipt of traffic around these has not been equal, yet 
it is probable that there will be now an attempt to carry out 
the policy indicated in the axiom of Mr. Harrison, and it may 
be assumed that there will be an early attempt to meet the 
needs of the ports on all the east coast generally. With the 
prospect of greater competition, it may be looked upon as a 
certainty that a part of that inequality of rates will be 
removed, and if so, trade will gravitate to the ports where the 
facilities for traffic are greatest, so that for atime the dock and 
railway companies will be put on their mettle, and the result 
will be looked to with interest. 
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[ConcLupine Norice.]} 


PuiLosopuic historians of the progress of the human 
race have remarked with interest that the periods marked 
as those of greatest transition and change in the destinies 
of nations and men have been those following the acqui- 
sition of geographical discovery or the knowledge of 
territories previously undiscovered or unvisited. Thus 
the Greeks, who ‘once believed that all men were bar-. 
barians except themselves, were disabused of that plea- 
sant delusion by their more extended knowledge of the 
Eastern world, which they obtained during the satrapies 
that followed the death of Alexander the Great. Thus, 
too, in times much nearer our own, and under circum- 
stances more perfectly known to us, the discovery of 
America and of its ancient civilisations revolutionised 
those of Europe, and as a consequence of the tyrannical 
abuse of the knowledge acquired, shook the thrones of the 
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previously most owerful nations of Europe, and re- 
moulded their social condition in ways and to an extent 
which, were it not out of place in these pages, it would be 
interesting and instructive to dilate upon. In perfect 
analogy with this in the smaller world of applied science, 
it has been well remarked by Wheweil in his history of tlie 
inductive sciences, that every advance in every branch 
of scientific knowledge has been followed by the inven- 
tion of a new scientific instrument and the abandonment 
of old ones, the advance in the one necessarily leading to 
corresponding advance in the other, in accordance with 
that ceaseless play of cause and effect upon which evolu- 
tion as sopilea to the human race depends. But though 
change and advance are ceaseless, the rate of progress 
varies much, and at times the movement is even retro- 
grade from the inevitable abandonment of new and 
promising methods, some of the obscurer conditions of 
which were not fully taken account of. The fate of 
Borda’s repeating circle affords a striking example of 
this. 

Borda, who was born in 1733 and died in 1799, was a 
man of brilliant inventive re mathematician, physi- 
cist, and mechanician all of a high order. His life was 
full of strange eventualities, as he served with distinction 
as a military officer in each of the arms of the French 
service, and also served in the French Navy. His claims 
to scientific eminence are great and various, but his 
invention and production of the “repeating circle” are 
the achievements by which he is principally known. 
Prior to the end of the last century, the great instrument 
of angular measurement employed both in geodesy and 
astronomy was the quadrant ; for astronomic purposes 
chiefly the mural quadrant, in which the instrument ina 
vertical ye was firmly attached to a wall or ponderous 
bluck of stone. The errors of “dividing” were at 
that time very great, and incapable of being elimi- 
nated by any repetition of observations, since 
these were necessarily made always about the same 

rt of the divided are. The errors introduced by 
Rexnre and change of form with temperature were 
also considerable and irregular. These conditions led to 
the adoption of the suggestion due to German astro- 
nomers, of substituting the complete circle for the 
quadrant or octant. The circle admitted of reading at 
any or several points of the circumference, and to 
diminish the errors of division, the diameters of some 
astronomical circles were injudiciously increased to an 
extent for which the mechanical structure and material 
—brass—was insufficient in strength and rigidity. 

Thus Ramsden constructed the great 8ft. circle, still 
ponent but entirely disused, at the observatory of 

unsinck (Dublin). Observations made with this large 
instrument by the learned Dr. Brinckley led him to 
conclude that he had discovered an annual parallax in 
certain fixed stars amounting to about three seconds (3”) 
of space. This led to a prolonged and heated contro- 
versy, rendering it highly probable that the apparent 
parallax was due to the flexure and unsteady mounting 
of this immense instrument. The tide had already begun 
to set the other way, and circles of very moderate 
dimensions were everywhere adopted, much more metal 
being employed in the circular limbs, but all parts being 
still of brass, a material which has been since discarded 
for many purposes by the present Astronomer-Royal, Sir 
G. B. Airy, who was, we believe, the first to take advan- 
tage of the superior rigidity of cast iron, and the facility 
which that affords of casting in one piece, and free from 
fitted joints, large instruments of complicated structure 
previously made in many separate parts, of which the 

at transit instrument at Greenwich is a fine example. 

rda’s invention of the reflecting and repeating circles 
had for its objects the enabling an angular measurement 
to be made at many different portions of the divided 
circumference, and the angle to be read simultaneously 
from different points of the same, and the readings to be 
reversed in the direction of motion round the circum- 
ference. 

Many other minor advantages were secured by Borda’s 
refined, mechanical, and optical arrangements, most of 
which have been noticed by Col. Clarke, but which space 
obliges us to omit. When the great geodetic operations 
for connecting the observatories of Paris and Greenwich 
were undertaken, Borda’s circles, already much employed 
in nautical astronomy, were adopted by the French 
observers; but the experience then gained showed 
that Borda’s circle was _a much less accurately 
reliable instrument than had been supposed. These 
errors were no doubt in part due to inaccurate 
or loose centreing, which caused errors when re- 
versed motions were given to the divided circle of a 
nature scarcely admitting to be allowed for by computa- 
tion, and the Borda circle, though still ok chiefly in 
France, to lose much of its celebrity. Germany has of 
late years taken an unquestioned lead in the design and 
construction of astronomical instruments for angular 
measurement, and German astronomers have discarded 
both divided circles of great diameteras designed by Rams- 
den and the repeating circle of Borda, their divided circles 
even for the oma instruments never exceeding 3ft. in 
diameter. ere are two methods upon either of which 
a great geodetic survey may be carried on—the choice 
being determined partly by the more or less extensive 
area for survey, partly by the natural features of the 
country, cued ua by the degree of precision intended 
to be attained. By one method the apices of the greatest 
jer are provisionally located, the points being 
usually placed on lofty mountains, accessible and visible 
at great distances = at least to the sides of the 
greatest triangles; then the secondary triangles are 
marked out, the angles observed, and the sides computed 
and the tertiary triangulation and below it proceeded 
with, until finally the survey is reduced to “field sur- 
veyors’” work, with such delineation of natural features 
or artificial objects as may have been determined upon. 
The work done is checked after the rough plot has heen 
made by the observation of intersections, of three or 
moore ts found to lie in one right line, in brief 


has been the system of the surveys of the British 
Islands inaugurated by Mudge. When, however, the area 
of the country to be mapped is immense, with great 
tracts of wild or even uninhabited country, where ordi- 
nary maps of even P ipangepaasg accuracy do not exist, 
conditions all of which are found in British India, the 
other method was adopted by Colonel Everest aud by 
his successor Colonel Walker. This consists in running 
chains or ladders of triangles pushed on in a determinate 
general direction from the best available base to some 
point of sufficient importance permanently to mark the 
termination of the chain. The direction of such chains 
is chosen in the direction of the meridian, or orthogonal 
thereto, and when such a chain is completed we have 
within it a meridian are or one in longitude the length 
of which has been determined trigonometrically, the 
accuracy of the computation, if it a meridian arc, 
being tested and determined astronomically by observa- 
tion of latitude. Thus we can get with considerable 
exactness the position of any number of points scattered 
over the surface of a region as vast as British India, little 
or nothing being known geodetically of the vast areas 
intervening between those points. Under the condi- 
tions of India, the method is invaluable, though in 
exactitude it falls far short of that of universal triangu- 
lation, as adopted in the British Islands. Colonel 
Clarke, in his first chapter, has given an able and 
succinct account of both methods. The failure of Colonel 
Colby’s compensation bars for measuring bases in India 
has been already briefly adverted to, and were it not that 
this notice has already exceeded the space that can be 
here devoted to it, it would be important and interesting 
to recur to the probable causes of this failure, and to pre- 
ferential materials and construction for geodetic mea- 
suring rods. The choice seems to lie between glass rods 
or tubes carried in suitable metallic or wood cradles, or 
rods simply of wood. 

The writer’s experience has proved to him that rods of 
pitch pine of 35ft. in length and 3in. square at the middle 
tapering to 1}in. at the ends, which are shod with hard 
caps finally tapered to square, admit of 

ing easily handled without injury, and are capable of 
giving excellent results. Pitch pine, rich in turpentine, 
is but little affected by hygrometric changes, but pro- 
bably would need some sort of impervious coating if 
employed for any great length of time and in extreme 
climates as to moisture and dryness, 

Next to horizontal position, the relative levels—all 
referred to the datum plane, that of low water of spring 
tides, or better, the half-tide level of the nearest sea, 
being chosen—becomes important. 

On the Irish Survey, the trigonometrical points, 
specially marked as such on the maps, have been deter- 
mined barometrically, or by actual staff levelling, and 
these are connected by long lines, the levels along 
which have been determined simply by angular measure- 
ments in the vertical plane, taken with the theodolite. 
This method is facile and rapid, but far from exact, 
large numbers of the secondary levels of the Irish 
Survey being wholly unreliable. The aneroid might 
fe marag be improved, so that in skilful and careful 

ands it might record even slight differences of level as 
fast as it could be carried over the face of a country; 
but as yet constructed it is not reliable for any great 
length of time or vicissitude of temperature or pressure, 
unless at intervals checked by the mercurial barometer. 
Determinations of altitudes by the boiling point of water 
have been considerably employed by the Indian Geolo- 
gical Survey. The methcd, however, in the cold of 
extreme altitudes, is very inconvenient. 

The longest, and one of the ablest, chapters in Colonel 
Clarke’s book is the ninth, which occupies fifty pages, 
and treats of the computation of trigonometrical tri- 
angles, giving with great clearness and as succinctly as 
the subject admits, the precautions and devices employed 
for obtaining the maximum of accuracy, irrespective of 
errors of observation, by the method of least squares, to 
which another portion of the work is devoted. 

There are considerable portions of Colonel Clarke’s 
work which we must pass without notice, not only as 
their subjects are beyond the range of the practical class 
of our readers, but because we cannot devote the requi- 
site space to do justice to the extreme interest 
which Colonel Clarke’s treatment of them inspires. 
Amongst these are the passages on determinations of 
latitude and longitude, atmospheric refraction—with 
Colonel Hossard’s researches thereon—the mathematical 
or imaginary terrestrial mp aay with the great devia- 
tions therefrom, principally due to mountain masses and 
oceanic basins, and the general irregularities of figure of 
our globe both in circles parallel to the equator and in 
meridians, 

With a notice of one more branch of our subject 
which will prove interesting to every class of our readers, 
we must bid farewell to Colonel Clarke’s admirable 
volume; the only fault, if it indeed be one, that we have 
to find with which is, that its design attempts too much. 
In an 8vo. volume of under 360 pages of rather lar 
type it is impossible fur any one to condense at once the 
science of geodesy, mathematical and physical, an 
account of its instruments and methods, and the history 
of many of its greatest achievements. 

The plumb line is one of the simplest and, generally 
speaking, one of the most reliable instruments of the 
astronomer and geodosist, and were it always certain 
that the plumb line marked the line joining the centre of 

vity of the plummet with that of the entire globe its 
indications would be inexpugnable; but as gravity 
depends not only upon the mass, but upon the inverse 
square of the distance, so superficial irregularities of the 
terrestrial spheroid frequently result in deviations of the 
— line sometimes unobserved—always difficult to 
etermine in amount, Thus the comparatively insignifi- 
cant conical protuberance of Schehalion in Scotland was 
found by Maskelyne sensibly to disturb the plumb line, 
while by the Indian survey it has been found that the 
gigantic mass of the Himalayas causes the plumb line to 


deviate from the true vertical to the extent of several 
seconds, even at the distance of the plains of Northern 
India, the attraction of the mountain mass there bein, 
aided, as Archdeacon’ Pratt has shown, by the sma 
elevation. of the general surface of the Indian 
Peninsula, and by the low specific gravity of 
the enormous volume of oceanic waters surrounding it 
on the E. W. and §. These, with the exception of the 
last, are all instances of positive attraction . the great- 
ness of mass or its proximity, and some instances are 
known of the same positive disturbance of the plumb 
line about particular localities which seem to indicate 
unusual density of some material lying locally below the 
surface. At once the greatest and the most unique 
example of what may be called negative attraction is 
that which has been discovered in the neighbourhood of 
Moscow, of which we cannot give a better or briefer 
account than in the words of Colonel Clarke :—“ A very 
remarkable instance of such irregularities exists near 
Moscow, brought to light through the large number of 
observed latitudes in that district. Drawing a line nearly 
east and west through the city, this line for a length of 
fifty or sixty miles is the locus of the points at which 
the deflection of the direction of gravity northwards is 
a maximum, amounting nearly to six seconds in the 
average, while along a parallel line eighteen miles to the 
south are found the points of maximum deflection south- 
wards. Midway between these lines are found the points 
of no deflection. Thus there is plainly indicated the 
existence beneath the surface, if not of a cavity, yet of 
a vast extent of matter of very small density. Deflec- 
tions much exceeding these in amount exist in the 
Caucasus and in the Crimea.”—p. 288. 

There is nothing observable by the geologist that can 
lead to a plausible inference as to the immediate cause 
of these remarkable facts. From the work of M. Fischer 
de Waldheim, entitled, “Oryctographie du Gouverne- 
ment de Moscow, 1837,” we learn that the city stands 
upon deposits of detrital matter of great depth, and 
that these repose upon beds of the Jurassic formation, 
which join and are probably underlaid by carboni- 
ferous beds, the geognosy of which is wholly unknown. 
Several wild and untenable conjectures have been 
hazarded as to the probable cause of this, so far as is yet 
known, unique disturbance of gravitation, such as that 
enormous masses of ice left from glacial times still remain 
jacketted in detritus beneath Moscow, and the still frozen 
soil of Siberia, reaching to unknown depths, has been 
adduced in corroboration ; rock formations of extreme 
levity have also been supposed, but we know of no rock 
material in large masses of a specific gravity less than 
water, and very deeply these would probably by compres- 
sion, &c., more nearly approach the average density of known 
rocks. The only plausible conjecture which remains 
is that there exists at a depth of not many miles at most 
some immense cavity beneath the city containing water, 
or possibly nothing but air or other gases. Any approach 
to a determination of the possible figure and dimensions 
of such a cavern would form a worthy subject of in- 
vestigation by such mathematicians as Darwin or Haugh- 
ton, who have already distinguished themselves by 
investigations on analogous subjects. We must, how- 
ever, close these notices of Colonel Clarke’s work, notices 
all too short in proportion to its merits, yet already too 
long in proportion to the space at our command. The 
volume, which is produced in creditable style by the 
publishers, Messrs. Macmillan and Co., as one of the 
Clarendon Press Series, has the grave fault of possessing 
no alphabetical index, which is peculiarly necessary to a 
volume so replete with valuable matter for reference. 


TENDERS. 


NEVIN MAIN SEWERAGE WORKS. 
Tuomas Roserts, C.E., Portmadoc, 


s. d. 
Hughes, Portmadoc .. 1070 0 0 
Spargo, Jones, and Co., Nevin .. .. .. .. «. +. 681 5 6 
Engineer’sestimate .. «: « T2210 0 


Exectric Licut.—We notice that Mr. Crampton, whose lamps 
we recently discussed, has devised a ry apparatus which will 
greatly facilitate the use of the electric light in out-door opera- 
tions in cases of emergency. The apparatus was shown on 
Tuesday ~, at the meeting of the Butchers’ Benevolent Insti- 
tution at Walham Green, and will probably be used in the 
illumination of the Wimbledon Camp. We hope to describe the 
apparatus in detail in an early issue. 

Socrety or have been made for a 
visit of the members and associates of the Society to the railwa: 
signal works of Messrs. Saxby and Farmer, anterbury-read, 
Kilburn, by their kind permission, on Wednesday, the 21st inst. 
Members and associates will assemble at Messrs. Saxby and 
Farmer’s works, at 1 p.m. Convenient trains will run to Kilburn 
as follows :—From Broad-street Station, N.L. Railway, a quarter 
before each hour; from Euston Station, 12.35 p.m. Omnibuses 
also run from the City and West End to the top of the Canterbury- 
road. Members and associates to pay their own expenses and 
may introduce friends. Arrangements will be made for those 
members and associates who wish to do so, to dine together, at 
the Guildhall Tavern, Gresham-street, at 5.30 p.m. 

Royat Scoot or Mines.—At the annual meeting of the 
council of the Royal School of Mines, the prizes and associateships 
were awarded as follows :—The Edward Forbes medal and prize 
of books to H. M. Plattnauer; the De la Bechi medal to John 


alph G. Scott (1877-80). Mining division: John Greene 
(1877-80), B. Mott (1876-80), H. E. Trederoft (1872-6 and 1879-80). 


1877-80) D. B. Bird (1877-80), H. 8, Cotton 1877-80), W. Cross 
(stro , W. Grant G. 8. Grun Cc. 
liggins B, — (1878-80), J, ks (1877-80) 


Janes T and 78-80), Geological division: H. H. 
please copy. 


| 2 
| 
Greene ; the Murchison medal and fee of books to H. M. 
Plattnauer. Associates :—Mining and Metallurgical Divisions : 
E. B. Lindon - P. W. S. Menteath (1864-65 and 1878-80), 
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convince the millers that it was the stones, as they had a| 4 bushels 15 lb. to 4 bushels 25 lb. (the bushel bei 
MILLING Mates At THE CARLISLE theory that the Vermillion wheat or sag eles Be dif- | 60 Ib.) for a barrel of 196 Ib. ~~ 


NoL 
THERE is a very large display of milling machinery at 
the Carlisle lar, than we remember 


to have seen atany recent show. Much of the mechanism | be 


exhibited is either not novel or on a small scale. The 
usual corn grinding mills for farmers’ use, and of all 
possible constructions, with and without stones, are to be 
seen by the dozen. But concerning these it is not 

that we should say much, or indeed anything 
at all, unless they present novel or exceptionally 
meritorious features. Of corn grinding machinery of 
the first class, and on the largest scale, there is, however, 
a@ very excellent collection, and concerning this we 
pro} to say something. 

e may — with the stand of Messrs. W. R. Dell 
and Son, of Mark-lane. A glance at the catalogue will 
give but an indistinct idea of the importance of their 
exhibits. There is a long list of well-known milling 
appliances. But it is not in these that the interest of the 
display consists, but in the circumstance that they 
show machines illustrating the whole, or nearly the whole, 
system of producing American “ new process” flour. For 

_& long time it has been known that American millers are 
sending into the English market a flour which for strength 
and colour, and good we generally, could not be 
equalled by English millers. This American flour must 
not be confounded with Austrian flour, which could not 
be made to pay in this country, as the system of produc- 
tion is such that a large quantity of quite inferior stuff 
is left at the end of the process, which would be unsale- 
able save among people who use black bread. The 
American new process not only gives a beautiful flour, 
but a very large percentage of saleable products ; and it 
bids fair, if it can be successfully practised in this 
country, to revolutionise the process of milling. There 
are now two systems of milling practised—the old and 
the new. In the first the work of grinding devolves on 
the millstone, which is kept sharp, and cuts the corn 
into flour, and a little more. On the new or high grind- 
ing system the stones are still kept sharp, but they are 
run wide apart and grew a very coarse meal, which is 
subsequently ground between rollers. A modification of 
this system has recently been coming in which consists 
in dispensing altogether with mill stones and using 
roller mills only. This is the continental or Austro- 
oe system. The wheat is crushed not ground ; 
and the bran is delivered in flakes and easily removed. 
There appears to be, however, several practical objec- 
tions to this system, which we can do no more than 
indicate, the principal being that, as practised abroad, 
the roller mill method of making flour, gives, as we have 
said, a large percentage of unsaleable material. The 
new American a possesses all the advantages of 
the roller mill system without its defects. The 
miller’s great object in making flour is to produce 
a powder of wheat which shall have individual grains as 

, and firm, and round as ible ; that is to say, a 
strong flour. Such flours will carry more water when 
being made into bread than weak flours. They are more 
in demand with bakers, and altogether preferred by the 
public. Now so long as wheat is ground with sharp 
stones, which triturate and cut the grains, it is almost 
impossible to get astrong flour. The individual ulti- 
mate particles of the wheat, if we may use the words, are 
of all shapes and sizes. They are for the most part torn, 
injured, and flattened, and such flour, if’ rolled between 
the fingers and thumb, will feel much like a smooth clay, 
while strong flour will feel sharp, and gritty, and rough ; 
and this, be it understood, is true of two flours equally 
fine in the sense that both will pass through a silk sieve 
of the same fineness. 

The means of producing a strong flour with millstones 
was, we may say, discovered, not invented, by Mr. G. T. 
Smith, an American miller. The principle involved is 
extremely simple. It consists in grinding the wheat at a 
slow speed between burr stones rubbed down as smooth 
as possible with sand and water, and a marble polisher’s 
block. Instead of making the stones rough with 
the pox, they are made as smooth as the natural grain 
of the stone will permit. In a paper on the new 
process read by Mr. Smith before the National 
Association of British and Irish Millers, on the 19th 
of last April, a very lucid account of the discovery 
of the process is given. In 1870 Mr. Smith was 
working on the stones in an eight run mill in Vermillion, 
Minnesota. These were new stones and were very rough, 
and greatly out of truth. In order to get them to a true 
face very light staffing was done; as they got down the 
lumps only were carefully dressed, this was done first 
with the mill chisel, and afterwards with the rub block. 
As the stones became smoother it was noticed that the 

uality of the flour became better, and this led to 

rther attempts to smooth the stones by rubbing and 
very careful light dressing. It was found necessary as 

- the stones became smoother to reduce the feed, and 
owing to shortness of power the stones had to be run 
slower than was common in America. The method of 
wheat cleaning in the rill was to aspirate, and to scour 
much less than usual. The reputation the flour made 
in this mill was gaining excited the curiosity of some of 

millers in Minneapolis, who sent over to investigate the 
matter. Everything was readily shown them, and they 
took back what appeared to them the important points 
of difference between their mode of working and that 
adopted at Vermillion; these were—the method of 
wheat cleaning, the ee of the stones, the amount 
of feed of stones, and the numbers of silk used on 
the bolting reels, and they immediately tried, by 
attention to these matters, to attain the same results. 

In this, however, they found that they failed, the reason 
being that they had overlooked the most essential point 
of all—the smoothness and trueness of the millstones. 


Under these circumstances Mr. Smith was sent for to say 


what caused the difference, but he found it impossible to 


ferent made the flour there very superior. To decide the 
matter, they were at last induced to try the Vermillion 
wheat; but the flour they made was no better than from 
their own wheat, and they reluctantly admitted it must 
in the stones. At this time Minneapolis flour had a 
Mg Pang reputation in the market; and Mr. Christian 
in his anxiety to improve this state of things, engaged 
Mr. Smith to take charge of his mill. On attempting to 
alter the stones all the working millers struck, on the 
plea that such a method of stone dressing would ruin 
their master. They had to be got rid of, and lads un- 
accustomed to the work brought in to take their places. 
As most of these were unable to use a mill chisel, it was 
necessary to attain the same result some other way, so 
rubbing with a block of sandstone was tried ; and most 
of the work was done in this way, the pick only being 
used to a small extent on the face of the stone. The 
amount of face on the stones was also reduced. This 
was found to give better results than had been obtained 
at Vermillion. As the smoothing went on it was found 
that the —— it was done the better was the quality of 
the flour. th at Vermillion and Minneapolis it was 
found, however, that smooth stones made a large propor- 
tion of middlings, and the best of these were ——— 
without being purified, and put into the flour. This left 
a proportion of coarse middlings which could not be so 
used, and it was determined to try to do something with 
them on an old French purifier, which lay in the mill 
abandoned. After many modifications this was got to 
purify tolerably well, and everyone was astonished to find 
that when these middlings were re-ground they made the 
strongest and whitest flour of all. This discovery had a 
twofold result—instead of flour it now became the object 
of the miller to produce middlings at his first grinding 
and it showed that with smooth stones, better flour and 
better middlings were made than with rough ones. The 
next step was to increase the make of middlings by 
reducing the amount of face, and this was ually done 
till some millers now reckon that two-thirds of the meal, 
after ons the bran, should be middlings. Many 
minds have been at work on the problem of the best 
dress to do three things, viz., make middlings, good first 
run flour, and clean bran, and many styles of dress have 
been introduced ; but all agree that the stones must be 
lished as smooth as they can be, that the “ageing of 
urrow to land must be very great, and that the draft 
must be much more than in the old system. 

It may be well to explain here what “ middlings” are, 
for the benefit of the uninitiated. That which comes 
from the millstones at the first operation is called meal. 
It is a mixture of flour, bran—in fa2t, of all the products 
of the wheat grains ; and the first thing done with this 
is to sift out a proportion of flour. What is left is called 
“ middlings.” These middlings contain much light dust, 
“ stive,” and dirt, and this is removed by the middlings 
purifiers. These machines consist, broadly speaking, of long 
boxes or chambers, in which are a series of sieves of various 
sizes of mesh, arranged to form the bottom of a long 
trough. The middlings enter at one end, and gra- 
dually over the sieves, which become coarser and coarser. 
The sieves have a reciprocating motion given to them, 
and a brush mounted on an endless chain works under- 
neath to keep the silk clean. Above is an exhaust fan, 
by which a current of air is drawn up through the sieves, 
and which carries off the dust to the stive room. The 
various qualities of middlings as they come through the 
sieves are caught in suitable receptacles below to be sub- 
sequently dealt with. So much premised, we may go on 
to speak of the new process as carried out in America. 
From the stones the meal passes to silk reels, where the 
bran and coarse pollard are taken out. The meal minus 
the bran passes then into other reels, where the flour of 
the first grinding is taken out, and the middlings and 
fine —_ are sent to the purifiers. The purification of 
middlings is carried to great perfection, and all but a 
small percentage is then re-ground through smooth 
stones. This small agreere. containing the remainder 
of the germ, is lightly crushed through a pair of rollers, 
then purified again, and re-ground with the main body of 
the —— through the stones. The stones for 
re-grindiug the middlings are dressed similarly to those 
for grinding the wheat, but have less draft. They are set 
rather high, so that all the middlings are not reduced to 
flour by this grinding. The flour is now taken out by 
reels, and what has not been reduced is again returned to 
the purifiers, and again re-ground through the smooth 
stones. It is found that this, “the middlings from the 
middlings,” makes, curiously enough, the best flour of all. 
The treatment of the bran is the next question. Where 
the bran is re-ground, the plan adopted usually is first to 
purify or aspirate it; to remove dust and detach 
impurities from it; it is then re-ground between 
smooth stones similar to those used for os the 
wheat. This is bolted through silk reels, and the 
product is the bran-flour with which English millers are 
so familiar. The percentages of the different qualities on 
each hundred barrels of flour made range according to 
circumstances and closeness of work. If not too great a 
percentage of —— flour is taken out, the wheat or first- 
run flour will be of better quality than the flour made 
even with the aid of middlings purifiers in the old way. 
With spring wheats the percentages range as follows :— 


Barrels 100 made. 
inding, or wheat flour, from... ... ... 60 to 30 
100 100 

With winter wheat— 

Patent flour, from... ... 25 to 40 
First or wheat flour, from ... 70 to 50 
100 100 

The quantity of wheat required to make a barrel of flour 


Messrs. Dell and Sons exhibit what may be regarded as 
a complete set of plant for making flour on the system we 
have described. In the first place there is a 48in. mill, 
the French burr stones of which are dressed to carry out 
the new process. There is a “ Victor” single roller mill 


for reducing the middlings to flour, and there is Smith’s 
middlings purifier, and the requisite centrifugal silk 
machines, &c., required for dressing. The “ Victor” 


mill has two rolls only, being what is known as a single 
mill, and these rolls are of chilled cast iron. It isa well- 
known defect of chilled rolls that they become untrue in 
process of time, and to get over the difficulty one of the 
rolls has imparted to it a slow longitudinal reciprocatory 
motion, brought about by an excentric and an endless 
screw. This motion is said to have the desired effect, and 
to keep the rolls quite true. Smith’s ag ws. purifier 
has just won at the Cincinnatti Milling Exhibition, of 
which we give our second report on page 54,a gold 
medal, given by the Miller’s Journal, to be bestowed on 
any machine which in the opinion of the judges repre- 
sented the most important advance made in the art of 
milling in the last ten years. The essential differences 
between this and other purifiers will be best understood 
perhapsif we explain the principle on which Mr. Smith acted 
when designing it. We have already explained what a 
middlings purifier is. In it, from four to six separate 
chambers are constructed, through each. of which passes 
a current of air, which carries away dust, stive, and dirt 
from the middlings on the sieves. Now, hitherto all the 
stive being delivered into one room no means existed of 
ascertaining how the work of cleansing was proceedin 
in any one compartment ; and adjustments were effec 
almost haphazard. In the Smith apparatus provision is 
made for ascertaining the character of the work being 
done in any compartment, and facilities are provided for 
modifying the strength of the current of air in each. The 
result is wholly satisfactory. 

We have dealt at considerable length on Messrs. Dell 
and Sons’ exhibits because they are the most interesting 
of their kind in the showyard, bringing, as they do, 
before the English and Scotch miller, in a very complete 
way, the details of a process of making flour which there 
can be little doubt will supersede all other systems now 
at work, in this country at all events. 

A very different process in some respects, but one 
tending in the same direction, is represented in a very 
unpretending way at the stand of Messrs. Robey and 
Co.,of Lincoln. We refer to Mr. J. H. Greenhill’s patent 
disintegrator, manufactured by Mr. Greenhill, of Mill- 
street, Belfast. This machine is intended to break up or 
disintegrate anything, but there is reason to believe 
that its t success will be attained in the flour 
mill. We illustrate it by the accompanying engraving. 


GREENHILL’S DISINTEGRATOR. 


The machine consists of two discs of cast iron with 
chilled faces running close to each other in opposite direc- 
tions, each disc having a speed of about 1700 revolutions 
per minute. On each disc are two or three circles of 
projections, arranged in radial lines, and crossed by rings 
which play a very important part. The accompanying 


GREENHILL’S DISINTEGRATOR DISCS. 


sketch shows a portion of a mill in section. The corn or 
other material to be ground enters at the centre, and is 
at once driven by centrifugal force toward the periphery. 
It is aaron. however, by the first ring 1 and flung 


against the next disc at 2, from which it is repelled in 
turn against the first disc at 3, and so it has to follow the 
sinuous course indicated by the arrows. The front disc 
is fitted with spokes or arms uniting it to the boss. The 
Greenhill disintegrator has been for some time at work 
making flour on a considerable scale, and results have 
been obtained which are extremely promising. We first 
noticed this machine as far back as 1874. The machine 


has been employed in Indian corn meal, 
but the results o with wheat are very good, The 
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power required is about 15}-horse indicated for every 
ton of Indian corn per hour passed through the machine. 
In a flour mill fitted up complete with roller mil 
middlings purifier, and silk machines, an engine indicating 
44-horse power is grinding 28 cwt. of wheat per hour. 
To deal with this quantity in the ordinary way with stones, 
would probably require about sixty indicated horse- 
power. It will no doubt be urged here that Carr’s disin- 
tegrator was a failure on flour ; this is quite true, but it 
failed, first, because of the enormous power which it required 
to drive it; and secondly, because it overheated the meal, 
and this overheating was due to the churning—if we ma; 
so express it—which the air underwent in passing throug 
the machine, and for areason which was fully explained 
in an article on “Compressed Air Locomotives,” which 
recently appeared in our columns. This effect does not 
appear to be produced by the Greenhill machine, which 
is very much smaller in diameter to do the same work 
than was the Carr disintegrator. The machine shown at 
Carlisle has discs only 21lin. in diameter ; but as much as 
35 cwt. of fine Indian meal has been made by it in 
an hour. 

We have failed to find any other exhibits peaeeeng s 
much interest as those which we have described ; but 
there is, nevertheless, a very fine show of milling appli- 
ances of all kinds. Messrs. Davies and Sneade, of 
Charters-street, Liverpool, show among other thin 
a millstone with a peculiar dressing, which is said 
to be admirably apted fur reducing middlings. 
The accompanying engraving shows this dress, 


VAVIES AND SMEADE'S MILLSTONE DRESS. 


The same firm also exhibit a new balance suspension 
and drivers to take the place of the old-fashioned Rynde, 
which are shown in the annexed sketch. 


DAVIES AND SMEADE’S BALANCE BEAM. 


It will be seen that they consist of the usual balance 
beam and mace, but with this difference, that the beam 
is accurately fitted between the jaws of the mace, allowing 
it only a free balancing motion on the cockhead in one 
direction. The ends of the beam are turned accurately 
to fit in two cups on the blocks, which are let in and 
leaded in the runner stone, and allow the stone to 
balance freely in the opposite direction, thus securing all 
the advantages of the “universal irons” without their 
incumbrance, and taking up less room in the eye of 
the stone than the ordinary beam and mace. It is 
claimed for these irons that they will give the perfection 
of balance without the slightest play in the direction of 
the strain of driving, so that no can affect the 
stones at that point ; and that if the stone is put to a 
standing balance, the strain of driving is taken up, it is 
claimed, without in any way disturbing the balance of 
the stone. A collection of millstones of very high quality 
is exhibited by Messrs. Davies and Sneade. 

Gray’s patent roller mill, exhibited by Messrs. Throop, of 
Aldersgate-street, is, if not quite new, at least sufficiently 
novel to deserve a word of notice here. For a long time 
a discussion has gone on concerning the relative merits 
of chilled iron and of porcelain rollers ; and there seems 
to be no doubt that the chilled iron is just as good as 
the porcelain. In the mill exhibited there are four rolls, 
two of one material and two of the other, to show that 
the framing will answer for porcelain as well as 
cast iron rolls. The great point claimed for the 
mill is that cogged wheels are entirely dispensed with, 
and that it works silently. The rollersare driven by a 
wide belt as shown in the accompanying diagrams. A Aare 
the pulleys on the ends of one set of rolls; B is a pulley 
by which the belt can be tightened ; ‘and € is the floor, 


ills, | the other rolls as 


The countershaft carrying B extends through the machine, 
and at the other end it carries two pulleys which drive 
shown. CC are on the roll B on the 
countershaft. Thus it will be seen that the second and 
fourth rolls are driven in one direction, whilst the counter- 
shaft turns the opposite way, and extends through the 
machine ; at the other end of this countershaft two 
pulleys are placed to drive by belt up on to the pulleys 


attached to the first and third rolls, rotating them in an 
opposite direction to the second and fourth rolls, thus 
causing rolls one and two to form one pair, and rolls 
three and four a second pair, revolving with their faces 
towards each other ; the same, in fact, as would be the 
case had two pairs of toothed wheels been employed, 
This countershaft under the rolls, besides reversing the 


all the belts of the machine ; it runs in oscillating pivotted 
bearings, which, supported by upright standards, may be 
lowered as much as three inches by the use of a hand 
wheel whilst the machine is at work, thus compensating 
for the stretch of the belts, without relacing. 

Messrs. Hind and Lund, of the Atlas Works, Preston, 
have a small but very fine display of machinery. One of 
the specialities of the firm is a self-contained continuous 
hursting, which, to judge from the drawing, is an ex- 
cellent arrangement, when the system of driving stones 
by level gear instead of by belts is retained. Another 
speciality is an improved centrifugal silk dressing 
machine. The wor ip of this machine is admirable, 
and it is said that for its power it is probably the smallest 
machine in the market—a very considerable advantage. 
It is 8ft. Gin. long by 4ft. 14in. wide, and 6ft. high. The 
cylinder is perfectly circular and the covering is put on 

e outside of the reel; secured at each end by steel 
bands and at the centre by laces. 

r. a Bedford, of Foundry, Wellington- 
street, Leeds, among other things, shows a very well 
made treble roller mill, with iron rollers 10in. in diameter 
and 15in. long; they are keyed on 3in. steel spindles, 
with bearings 2}in. diameter ; the bearing brasses ar2 of 
gun-metal, llin. long ; the rollers are geared with iron 
and wood machine cut teeth, and are enclosed in a 
glazed box. This is one of the best made and most 
substantial roller mills we have seen. 


THE LIVADIA. 

In the present impression we complete the illustrations 
commenced last week of the famous yacht built by Messrs. 
Elder for the Czar, and we may now be said to have laid before 
our readers the principal facts, short of the results of 
actual trial, necessary for forminga judgment upon the claims 
which have been somewhat freely made that this ship inaugu- 
rates a new era in naval architecture. The boldness and 
enterprise which have characterised the Russian Government 
in the building, first of the circular ironclads, and now of this 
vessel so nearly approaching them in form well justifies— 
whatever the results of the present gigantic experiment—the 
claim made by Admiral Popoff, that his Government is the 
liberator of science from its prejudices; and it is no exaggera- 
tion to say that never since the trials of the Bellerophon, in 
which the then existing ideas of the suitable proportions of a 
ship had, upon the calculations of Mr. Reed, been departed 
from, has there been a vessel whose behaviour will be observed 
with more interest. It would be in vain to attempt a certain 
prediction of what this behaviour will be, but there are certain 
considerations to be borne in mind, both in analysing the 
performance of the vessel and in considering the statement 
that she is the forerunner of many vessels of the same type 
suited for merchandise or war. 

One of the most interesting questions concerning this ship 
will be her speed ; and there is so considerable a departure 
from the proportions and form of the circular ironclads, and at 
the same time so limited an approach to the form of even the 
broadest of existing ships, that there is available for compari- 
son little data of a really reliable character. The displace- 
ment of the Livadia is 3900 tons, obtained upon a length of 
load water line of 230ft. x 153ft. and 6°5ft. in breadth and 
draught, giving a displacement co-efficient of 0°6 nearly. This 
latter figure points to comparatively fine lines, and indeed the 
buttock lines have been so made as to give extremely fine ver- 
tical entrances and runs to the form of the ship ; although the 
profile and midship section, published on page 24 of our last 
impression, might lead to the conclusion, if viewed apart from 
the sheer plan, that the vessel had a flat bottom prevailing for 
nearly the whole of her length and breadth. It is evident, 
therefore, that every effort has been made in the design to 
facilitate the passage of the vessel through the water by a 
greater proportion of vertical displacement and replacement, 
as distinct from the same action horizontally, than would be 
possible in any other vessels, excepting, perhaps, the circular 
ironclads. It is possible that the peculiar action thus pro- 
duced by the propulsion of the latter vessels, added to their 
coincidence of ship and wave period, had much to do with the 
cause of their tendency to depress the bows and even to drive 
under if driven at speed—a uliarity which would un- 


doubtedly prevent their attaining high speed even if supplied 
with sufficient power. 


As elaborate experiments upon paraffine models have been 
made, the increase of length relative to breadth of the present 
vessel has no doubt been carried out to a sutticient extent to 
overcome this difficulty, more especially as the draught of 


motion of two of the rolls, also serves as a tightener for P 


machinery can produce without the evidence of any serious 
defect in longitudinal stability. It was stated at the launch 
that the builders expected to prove the possibility of driving 
this vessel 14 knots, and we may here examine some esta- 
blished some indicate the chance 
possessed by the vessel of attaining that or even greater 
—- It will be remembered that when the trials of the 
lierophon were made, in 1866, the falling off in the value of 
the speed coefficients relatively to preceding ships—as, for 
example, the Warrior—was not any so great as the great 
increase of breadth in proportion to length had suggested; 
and the startling experimental result attained by the late Mr. 
Froude—viz., that by increasing the beam of gunboats of the 
Medway class, so as to make the proportion of length to 
breadth 3} instead of 4}, and proportionately fining the ends, 
a higher speed would be attained than by ene de in the 
generally accepted form—iurther supports the view that by 
the use of proportions and form not yet fully understood the 
relative breadth may be indefinitely f arabs with the object 
of securing steadiness and armour-carrying power, without 
at the same time so greatly increasing the propulsive 
resistance as to neutralise to any serious extent the undoubted 
advantages with which breadth of beam is associated. 

Let us compare the proportions and speed performances of 
several known vessels whose construction has marked succés- 
sive stages in the recognised system of building for war 

urposes short and broad ships. The Warrior, designed after 
the then accepted proportions of the ship-like form, viz., 64 
to 1, had a length of 380ft., a breadth of 58ft. 4in., and dis- 
placed 9000 tons with an immersed midship section of 
1250 square feet ; her speed is 14°3 knots, giving coefficients 
of 230 and 668. The Bellerophon has proportions 5°35 to 1, 
viz., 300ft. length and 56ft. breadth, and displaces 7500 tons 
with an immersed midship section of 1230 square feet.; her 
is knots, giving coefficients of 168 and 540. The 

aiser and Deutschland are each 280ft. long and 62ft. broad, 
or a proportion of 4°5 to 1; each ship displaces 7500 tons, 
and has an area of immersed midship section of 1350 square 
feet. Their speed on trial was 14} knots, giving coefficients 
of 134 and 467. The Novgorod, one of the circular ironclads, 
displaced 2490 tons with an immersed midship section of 
1170 square feet ; her speed is nearly 74 knots, giving coeffi- 
cients of 35 and 220. 

A comparison of the foregoing figures shows that the 
proportionate increase of beam from 1:6} to 1: 44, if 
accompanied by moderately fine ends, does not in practice 
reduce the speed to anything like the extent necessary to 
counterbalance the advantages obtained from that increase ; 
but that on reaching the circular form the conditions as 
re speed are altogether changed ; and, indeed, the late 
Mr. Froude stated at the Institution of Naval Architects 
that the resistance of the purely circular form of ship is five 
times that of the ordinary form. The di which we repro- 
duce below shows curves professing to indicate the com- 
parative resistances of the circular and Livadia forms of equal 
displacement. This diagram was included in Capt. Goulaeff s 
paper, read before the Fairfield Association, but the writer did 
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not state quite clearly whether the data were obtained from 
experiment or calculation ; in any case they agree with certain 
theoretical considerations which indicate a comparative reduc- 
tion in resistance from 5 to 3 when the proportions of 14: 1 are 
substituted for the circular form. The resistances as measured 
off the diagram are approximately as follows, and of the 
relative proportions stated in the latter two columns. 


Resistance. 
Speed in knots. Popoff. = Li 
‘ons. Tons, 
| We. oi 3-064 
12 .. 514 82 


Supposing that, regarding the Livadia as a circular ship of 
IS3it. diameter with fine ends added, to the extent of 
lengthening her 82ft., the comparative resistance be taken as 
decreased by the added length from five times to about three 
times that of an ordinary vessel—and it could be shown that 
such an allowance would accord with certain weil-established 
principles—it would be found that the Livadia’s speed.as com- 
pared with the Novgorod’s would be about 134 knots by the 
corresponding displacement coefficient and 16} knots by the 
corresponding midship section coefficient. 

Such comparisons, however, should not be advanced with 
any degree of confidence, because of the many disturbing 
pa Bena of which it is impossible to take account. The 
present position of this important question, therefore, seems 
to be that while on the one hand the system of broadening 
vessels, even to giving them proportions as small as 3} to 1, 
has met with smarked success, on the other hand the bold 
experiment made in building circular vessels has been a failure 
as regards ; and that, if there remain the possibi- 
lity of still further increasing the relative beam, the 


water is but half that of the circular ironclads; and we. may | 


thérefore hope” for thé development of all “the speed the 


distance to which that increase may extend is to be 
solved by such experiments as the Livadia and in no other 
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way. The — of that vessel are 14 to 1 nearly, 
“| although such ~ rtions approach far more closely to 


the circular form, which has failed in point of speed, than to 


-.. the broad ships above quoted which have succeeded, it is 


possible that the addition to the circular form of this amount 


*. of comparative length in the shape of fine ends may be 


sufficiently great to remove the character of the resistance to 
propulsion far away from that experienced by the circular 
ship. Upon this point we do not think anyone can yet 
express a confident opinion, although as we have seen there 
is reasonable ground to hope that the resistance will be much 
less than that of the circular form; but, in view of the fore- 
going comparisons and of others that we have made, we are 

uite prepared to find that the result of the trials will show 
the Livadia to be better than a 14 knot ship, and that 
her speed may even approach 16 knots. The trials of the 
great yacht will without doubt indicate with much distinct- 
ness the amount of increased relative breadth that is 
possible with due regard to speed resistance in future ships. 

Comparatively good results in steering power may be 
expected from the Livadia, because her formation under- 
water about a central keel line, and the extension aft of the 
position of the rudder relatively to the circular ships, 
must not only improve the action of the rudder itself, 
but must also give the vessel greater power of changing 
her actual line of motion than is possessed by the 
circular ironclads. It will be remembered that the 
successive waterlines of these vessels being circular and 
devoid of elongation, the power of the rudder to change the 
course of the vessel would be toa great extent limited to pro- 
ducing a revolution of the ship upon its own axis, the absence 
of elongation in the water lines reducing the power 
by the water acting upon elongated water lines to overcome 
the tendency of the vessel’s momentum to move her‘in a right 
line. As a matter of fact, we believe it has been found that 
the motion of the helm upon the circular ships effects a partial 
revolution of the vessel herself while allowing a considerable 
tendency to advance broadside in a direction nearly the same 
as that held by the ship before the helm was put over; and 
we thirk it will be found on trial that even the moderate 
amount of elongation possessed by the Livadia added to her 
parallelism about a keel line will largely correct this defect. 

The experience afforded by the circular ships of the ex treme 
steadiness that may be obtained by great beam in combina- 
tion with a — proportioned distribution of weights 
leaves little doubt that, viewed either as a steady gun plat- 
form or as a preventive of sea-sickness, satisfactory results 
will be obtained by Admiral Popoff s latest design; and indeed 
the comparative steadiness of the Calais-Douvres when in the 
midst of even the most uneasy cross seas of the Channel 
leads to the hope that the Livadia may cope successfully with 
the larger waves encountered in mid-ocean. To these con- 
siderations must be added the steadying effect that must be 
produced by the sloping sides of the Lividia; they afford no 
resistance to the waves tending to produce rolling, but allow 
them to expend their power in the same way as when rolling 
= sloping surface of a beach. It may be remarked that 
while the sea-going experience of both the Castalia and the 
Calais-Douvres tends to confirm the reports attributing great 
steadiness to the circular ships, the very large consumption of 
coal necessary to drive the Channel vessels at a fair speed 
greatly reduces their value, and renders the repetition of even 
the last and most successful twin-ship most improbable. If 
it should be found that the form of the Livadia is much more 
favourable to speed than the twin-ship form, then the predic- 
tion of Captain Goulaeff, the officer who has inspected the 
construction of the ship, that she will inaugurate a new era in 
the design of ships for international communication, may be 
in part fulfilled, because much loss in excessive coal consump- 
tion would be willingly borne in the Channel service if abso- 
lute immunity from sea-sickness were thereby secured. 

We have hitherto referred to this vessel as a yacht, because 
by that title it is the pleasure of her owner to designate her, 
but it would be idle to suppose that the designer has neglected 
the very obvious and important duty of providing, as far as 
circumstances allow, for the future possible adaptation of the 
ship to less ful purposes. It is therefore of much interest 
to examine in how far it has been found possible to reconcile 
these apparently opposite considerations. 

Looking at the profile and cross section of the vessel, the 
supplementary nature of the construction of the ‘‘ palace.” or 
upperwork containing the accommodation for the Emperor, 
with officers and crew, is strikingly evident. It will be seen 
that, starting from the region of the present water-line, the 
upper horizontal boundary of the hull proper rises in a slopin; 
direction to its greatest height in the centre of the vessel, an 
the angle of its slope is, as nearly as may be, the one proper 
for the successful use of deck armour, and ,does not greatly 
differ in the profile view from the outline of the deck armour 
of the Inflexible. The t extent to which water-tight sub- 
division has been carried in the hull below this deck is notice- 
able, and the double line of water-tight cells surrounding the 
vessel may be taken as a very satisfactory protection against 
ramming, extending as they do 12ft. inboards at the midship 
part, and forward and aft a much greater distance than that. 
The citadel-like sub-divisions of the space in the hold, contain- 
ing nearly one-half the boiler power and the whole of the en- 
gines, would also be highly favourable to the re-arrangement 
of the upper part of the vessel when the occasion arises, and 
there can be no doubt that by the removal of a portion or even 
the whole of the upper part of the superstructure of upper 
decks at present resting upon the vessel, an amount of weight 
would be gained which would go far to enable her to carry an 
armoured citadel, shaped somewhat like the outline of the 
bulkheads bounding the central space in the existing hold plan. 
The displacement per inch at the level of the present load line 
approximates to 60 tons, and a comparatively slight increase 
of immersion, added to whatever weight might be saved by 
the removal of the upper decks, would suffice not only to 
carry a central armoured citadel, but also a sheathing of deck 
armour extending from the base of the citadel along the sloping 
upper part of the hull as far as the water line. 

e do not a gator that, in view of the very t area out- 
lying the citadel, armour of great thickness could be carried ; 
but the resisting power of even very thin armour disposed 
horizontally is very great. This citadel, besides affording 
ample room for guns, would enclose and efficiently protect the 
central funnel, with its boiler hatch and the engine hatches, 
along with the necessary ladderways giving access to the 
interior of the protected portion of the ship. There 
would then exist a vessel fulfilling many of the accepted 
conditions of a seagoing citadel ship, having the protection 
forward and aft of the citadel of horizontal armour underlying 


light built up ends devoted to the accommodation of the crew, 


in addition to the facilities for carrying to 0 boats pre- 
sented — enormous horizontal area of the Livadia and her 
pe. 
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THE CINCINNATI MILLING EXHIBITION, 


(From our own Correspondent.) 
Graypv Horet, JUNE 18th, 1880. 

Tue Cincinnatians are very proud of their city, and exceed- 
ingly so of the first Miller’s International Exhibition. They 
are never tired of using high-sounding phrases in praise 
thereof, which takes the form of what we would call bounce ; 
for, after all, their city is but a fair sample of what other 
American cities are, and their Exhibition but a repetition of 
many others that have gone before. It is confined to a single 
industry, and that fact no doubt makes it more instructive in 
its tendencies, although of less interest to the general powm ; 
but the good people themselves have been so kind and hospi- 
table to the numerous strangers visiting their good town 
that we are inclined to give them rope, and let them sing its 
praises in the highest strain. On looking over the pages of 
one of their daily newspapers on the morning of my arrival, I 
found it there stated that the collection of steam engines at 
the Exhibition ‘‘ was the largest collection of monstre engines 
ever brought together since the world began.” This account 
rather excited my curiosity, and, after a hasty breakfast, I 
took car to the Exhibition buildings, anxious at once to behold 
this so-called enormous show, but was considerably chagrined 
to find the whole to consist of but five well-made horizontal 
engines, with cylinders 18in. diameter each. To the news- 
— in question I must give the palm for sensational 

escription. These engines are laid out in the north 
aisle, and are all at work daily, two driving the ma- 
chinery, the others driving countershafts only. The 
‘* Harris-Corliss” and the ‘‘ Buckeye” representatives are 
on the right hand of the e, and the ‘‘ Brown,” the 
** Reynolds-Corliss,” and the ‘‘ Wheelock” on the left hand 
exactly opposite the others. The Brown and Buckeye type 
type have fiat slide valves of a peculiar arrangement. The 
Reynolds and Harris valve gear exactly similar to the Corliss 
valve, only differing slightly about the external gear, the 
Wheelock has the Corliss form of valve, that is partially 
rotatory, but has both the steam and exhaust valves below. 

After considerable difficulty in getting the complete 
apparatus ready, necessary to the testing of the engines, 
the ‘‘ Reynold’s Corliss” was taken in charge by the experts 
who are to conduct the test at 2.30 p.m. on the 17th of June. 
As the conditions laid down to the competitors are very 
precise, and the mode of testing very explicit, I annex the 
complete code of regulations as being of considerable 
interest :— 

The Engines.—Cylinders: All engines entered for trials 
will be uniformly eighteen (18) inches diameter of cylinder 
and worked at six hundred (600) feet piston speed. The drop 
cut-off engines should be 18 by 48 inches (unless the builder 
prefers a longer or shorter stroke), and worked at seventy-five 
(75) revolutions per minute. Fly-wheel: The pulley fly- 
wheel for drop cut-off engines should be sixteen (16) feet 
diameter, and twenty-five (25-26) inch face, or adapted to a 
twenty-four (24) inch belt. Should any builder prefer to use 
a smaller wheel, not less than fourteen (14) feet diameter, he 
may do so by promptly advising the expert of the size wheel 
he will use. But in each instance if possible a sixteen (16) foot 
wheel should be used. Engines having other than forty-eight 
(48) inch stroke, will make diameter of tiy-wheel equivalent 
in diameter to sixteen (16) foot wheel at seventy-five (75) 
revolutions per minute. Indicator connections: Each 
cylinder shall be drilled and tap by the builder for 
indicator connections. This will be for one-half (4) inch pine. 
The centre of holes (one at each end of cylinder) shall be 
opposite centre line of cylinder, and centre of width (or length) 
of cylinder clearance space. Each cross head shall be drilled 
and tapped five-eighths (%) inch (machine thread) one (1) inch 
deep, for attachment of indicator driver. This hole shall be 
—— centre of crosshead pin. Clearance holes: Each 
cylinder shall be drilled and plugged at both ends, for taking 
the clearances of cylinder and steam passages. The upper 
holes must be so situated as to permit the filling of spaces 
with water to the highest point, and the lower holes must be 
so situated as to completely drain the spaces after they are 
filled. The holes should be for the reception of three-eighths 
(2) inch pipe. The clearances will be measured previous to 
the trials with cylinder hot. Foundations: Each competitor 
will be allotted a space twerty (20) feet wide and thirty-five 
(35) feet long, in which he will build his foundation under the 
direction of the expert. Steam pipes: Each competitor 
will be required to furnish his connections with the main 
steam pipe, with the main injection pipe, and with the main 
overflow pipe. Steam: Steam will be furnished to the engines 
one week previous to the opening of the Exhibition for the 

urpose of testing steam joints, adjustment of valve motion, 
rings and regulations. Steam joints: All steam joints, 
piston packing, and valve joints must be practically steam 
tight before the engine is submitted to trials, The fit of piston 
packing will be determined by removing back cylinder head, 
setting crank on forward and back centres, and subjecting 
piston to steam pressure at ninety (90) pounds by gauge. It 
is expected that all pistons will be steam tight under this 
test. Condensing apparatus: Each engine must be 
furnished with complete condensing apparatus, including a 


bye-pass valve to change from condensing to non-condensing | 


engines. Dimensions: Each competitor will file with the 
expert a summary, showing the diameter of cylinder to nearest 
‘Olin., stroke of piston to nearest ‘Olin., diameter of piston rod 
to nearest ‘Olin., diameter of steam pipe, diameter of exhaust 
pipe, area of steam ports (each), area of exhaust ports (each), 
diameter of fly-wheel, face of fly-wheel, weight of fly-wheel, 
weight of engine exclusive of fly-wheel, diameter of injection 
pipe, diameter of overflow pipe, diameter of air pump, stroke 
of air pump, manner of working air pump, and any special 
points of merit by the engine. 

The Test Trials,—Boilers : The boilers furnishing steam for 
the trial—two in number—are each of the following dimensions : 
Diameter of shell, 48in.; length of shell, 16ft.; tubes, 32ft. 4in.; 
heating surface shell, 114°89ft.; heating surface, tubes, 
536°16; heating surface heads, 12°56: heating surface total, 
1327°24 sup. feet ; grate surface total, 35°32 sup. feet ; heat- 
ing to grate surface, ratio, 37°58 ; grate surface to calorimeter, 
ratio, 6°327 ; and are calculated to furnish four thousand five 
hundred (4500) pounds of steam per hour at 90—100 pound 
pressure by gauge. The safety valves will be set to blow at 
ten (10) pounds above the mean pressure carried, and care will 
be taken to prevent a blow during trial. Feed-water: The 
water delivered to the boilers will be drawn from the city 
mains into a receiving tank set on a platform scale. From 
this it will be drawn into a supplemental tank set below. 
From the sapplemental tank the water will be delivered to an 
independent boiler feeder connected with check valve of 
boilers, the steam required to drive the boiler feeder will be 
taken from a duplicate battery of boilers set alongside those 
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furnishing steam to the engine under trial, The water fed to 
boilers will be determined in weight whilst in the receiving 
tank. Quality of the steam . The quality of the steam will be 
taken in the pipe leading from the main pipe to the engine by 
continuous calorimeter with entry pipe set opposite to the 
direction of flow in the centre of steam a Condensing 
water : The condensing water will be obtained from the Miami 
Canal, in the rear of Exposition buildings by natural lif, and 
the overflow from hot well will be returned to the canal by 
natural flow. The overflow from hot-well will be measured in 
transit to the canal to determine the weight of water expended 
in effecting the vacuum, ‘The water weighed to the boilers— 
assuming saturated steam—will represent the condensation by 
work, and condensing water; and the difference between the 
weight of water measured and the quantity weighed to the 
boilers will represent the weight of ir niger | water required 
to produce observed vacuum in the condenser, team 
pressure : The steam pressure in the pipe leading to the engine 
will be fixed at ninety (90) pounds, and will be taken by 
gauge with entry pipe set opposite to the direction of flow in 
centre steam pipe. Vacuum: The vacuum will be taken by 
spring gauge on the condenser, Overflow : The temperature 
of overflow will be taken in the hot well. Diagrams: The 
diagrams from the cylinder will be taken with Thomson 
indicators. The diagram will be read for initial pressure, for 
cut off, for pressure at cut off, for terminal pressure, for 
release, for counter pressure, for exhaust closure, for compres- 
sion pressure, and for mean effective pressure. From the 
diagram will be deduced the maintenance of steam pressure to 
cut off, the relation of actual to theoretic expansion, the rela- 
tion of actual to calculated ratio of expansion, the steam 
accounted for, and the relation of vacuum in the condenser to 
vacuum in the cylinder. But the economy of engine will be 
calculated from the known weight of steam delivered to the 
engine. Engine counter: The revolutions of engine will be 
taken by continuous counter. Temperature: The tempera- 
tures of injection and water in hot-well will be taken with 
Green thermometers, Barometer: An aneroid barometer will 
be used. Resistance: The resistance will be obtained by 
rotary omg de by belts from test trial line shaft. The 
loads will regulated by throttling the discharge orifices, 
Loads : The indicated load for engine non-condensing will be 
fixed at one hundred and sixty (160) horse power, or less ; and 
the indicated load for engine condensing will be fixed at two 
hundred and twenty (220) horse power, orless. The loads con- 
densing and non-condensing will be alike for all engines, and 
maintained as uniformly as possible for each trial Clock : 
The time will be taken from a chronometer clock. Signals : 
The signals for observations will be rung on the gong regu- 
larly every fifteen (15) minutes—two taps of the gong will call 
the attention of assistants to an approaching observation, and 
one tap following will indicate the termination of a fifteen (15) 
minutes interval. Pipe connections : Previous to the trial all 
pipe connections from all but the engine under trial will be 
closed by blank flanges. Duration of trials: The duration of 
trials will be fixed at ten (10) hours for engine condensing, and 
at ten (10) hours for engine non-condensing. Previous to 
the commencement of each trial, condensing and non-condens- 
ing, the boilers will be steamed up to the pressure necessary to 
maintain ninety (90) pounds by gauge in the pipe at engine under 
trial ; and the height of water in the boilers brought to workin 
gauge point; all water supplied to the boilers thereafter wi 
be weighed and charged to the engine, subject to correction by 
calorimeter data. At the close of each trial the water level 
and steam pressure will coincide with conditions at commence- 
ment of trial. Stop valve: During condensing and non- 
condensing trials the engine will work with stop valve set 
entirely open. Friction trial: At close of second trial on 
each engine the main belt will be removed, and engine operated 
for thirty (30) minutes without load other than its own 
friction, for friction diagrams. The counter will be read 
regularly every minute during this trial. Economy: The 
economy of engine will be deduced from the net weight of 
steam a during the trial ; no notice will be taken of the 
coal actually burned in producing the steam, the boilers being 
worked simply to heel the required quantity of steam in 
best thermal condition and at uniform or constant pressure : 
and the cost of the power in coal per indicated and per gross 
load, horse-power per hour, will be stated upon an evaporation 
equivalent to ten (10) pounds of steam per pound of coal. 
The steam gauges, vacuum gauges, engine counters, and steam 
engine indicators used in the trials will be furnished by the 
American Steam Gauge Company, Boston, Mass. 

(Signed) Joun W. Hitt, Chief of Experts. 
Gro. E, 
. H. Huytineton, ecutive 
Approved : + Treas. Board of Commissioners ; a Committee. 
| Jas. H. SyopeRass, 
Sec’y Board of Commissioners ; 


Cincinnati, Ohio, Jan. 7, 1880. 


Mr. John W. Hill, the chief of the experts, is a very young 
man, but evidently well up iv the testing of steam engines, as 
he goes about his work quietly, modestly, and methodically. 
He is assisted by six additional experts, and their duties are 
assigned as follows :—Mr. Hill: Indicating cylinders ; ascer- 
taining average pressure by planimeter; ascertaining average 
pressure by measurement. : Assistant has the calorimeter 
under his charge, and observes—quantity of water through 
meter; weight of condensation; temperature of condensa- 
tion; temperature of overflow; temperature of injection. 
B: Water to condenser; pressure in pipe; temperature of 
main injection; temperature of air. C: Vacuum gauge ; 
temperature of overflow ; pressure in boilers ; water level in 
boilers. D: Engine counter; barometer. FE: Pressure in 
discharge pump. F: Water to boilers; and, by a transmu- 
tation of duties every hour, each of the experts’ observations 
is checked, 

The Reynolds-Corliss engine, the first under test, is from 
the designs of Mr. Edwin Reynolds, who was recently 
general superintendent at the Corliss Engine Works, at Pro- 
vidence. The general appearance of this engine is pretty 
much after the style of the well-known Corliss design, bat Mr. 
Reynolds claims to have eliminated what he calls certain well- 
known defects in the Corliss engine from his. One of these 
defects, he says, lies in the construction of the crosshead. 
The pin, instead of occupying a position: in the vertical and 
horizontal centre of the casting, is projected forward of the 
centre, and at each change of direction of stroke a severe 
bending strain is brought on the piston rod in the neck of 
the crosshead, and in many cases the rod is broken. 
Another defect, he says, of the ordinary Corliss valve gear is 
the old style crab-claw and liberating hook. This varies the 
load on the governor to effect liberation. Thus at early 
points of cut-off the power required to detach the hook is very 
great, and with late points of cut-off the power required to 
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effect liberation is much less, but with Reynolds’ arrangement 
the power required to effect liberation is uniform. for all points 
of cut-off. This difference in detail is exceedingly slight to 
lay much claim to, but the engine throughout is a well made 
engine. Mr. Reynolds’ condensing apparatus is one which I 
-am sure he will not continue long to use, It stands here on 
the same level as the engine, but may be placed in any con- 
venient situation, as he drives the air pump by a belt from the 
crank shaft. It is exceedingly ugly, inaccessible, and costly, 
and could only show a vacuum on the gauge of 254in. with 
the barometer at 29jin. He also drives his governor with 
a belt, which can hardly be called first-class engineering ; 
but in this he is followed by all the others excepting the 
Brown engine, which is driven by wheel gearing, a much 
more satisfactory mode. The principal dimensions of his 
engine are all as per the conditions above. 

The Harris-Corliss is the second engine to be tested, and 
likewise in its principal details fulfils the required conditions. 
In general appearance it is exactly like an ordinary Corliss 
engine, over which it lays claims to have many advantages, 
but on close scrutiny they are not very apparent. The steam 
and exhaust valves are arranged exactly similar to the Corliss, 
with a slight alteration in the release gear; it has but one 
excentric to work all the valves, which I consider objection- 
able, as better results have always been got when the steam 
and exhaust valves had separate excentrics ; but this defect 
applies to all the other competing engines except the 
Brown, which is capable of easy adjustment of each valve 
separately. The Harris also runs its governor with a 
belt, but has a very fair condenser and air-pump, pope, - 
not so good as James Watt made one hundred years ago. It 
is placed below the engine-room floor, and worked from the 
crank pin of engines by a connecting rod coupled with a 
verti double-ended lever. The air-pump is horizontal 
doubie-acting, 10in. diameter by 12in. stroke. The condenser 
is vertical, with a stool on top for bolting the front end of the 
cylinder to instead of a stone foundation : a very doubtful 
method of economy or wisdom in arrangement. e engine 
otherwise looks well and is well made. 

The Buckeye engine is on the slide-valve principle, with 
cut-off plates worked by a separate excentric so far as regu- 
lating the point of cut-otf is concerned. The cut-off plates 
work inside of the main slide, into which the steam 
from the boiler, the exhaust being effected round the outer 
ends of the main slide, This engine has many novel details, 
some of which are rather ingenious. The valve arrange- 
ment, however, I do not like, as there are more joints to 
facilitate the escape of steam, and the effect of this mode of 
exhausting is to cool down the cylinder as well as the 
main valve, which is large and has considerable cooling sur- 
face. The air pump and condenser to this engine are both 
vertical, the pump actuated by a belt from the crank shaft. 
This condensing apparatus is, like the Reynolds, very inacces- 
sible for renewing valves or otherwise overhauling. The feed 
pump is an ingenious appendage to the air-pump rod, but by 
no means a desirable one. 

The Brown engine is the fourth to be tested, and like 
the Buckeye it is fitted with a form of the slide valve and of 
a much better stamp. It has a grid steam valve for each end, 
working on the side of the cylinder, and grid-exhaust plates 
at each end working below the cylinder ; the whole of these 
valves as well as the governor are driven from one lay shaft, 
worked from the crank shaft by wheel gear. The automatic 
release gear is perfect, and simpler than that of any of the 
others; and the simple mode of adjusting each valve separately 
by its own cam makes it a more reliable engine in my opinion 
than any of the others. It is very defective in its condensin 
apparatus, however, the proprietor having been induce 
to affix the ejector condenser to his engine, which 
has already proved such a failure in many instances 
where tri in the land of its birth; and after = 
attempts by its so-called improver to get it to wor 
here, it has to be given up in despair. This is to be regretted, 
for the engine in every other way possesses points of excel- 
lence to render it both a permanently good steam engine and 
an economical one. 

The Wheelock engine is the last to be tested, and par- 
takes of the Corliss style of valve—that is, semi-rotatory ; but 
all the valves are placed underneath the cylinder, and the 
actuating and release gear is certainly simpler than the Corliss 
system ; but it is very doubtful if the valves will remain tight 
for any length of time. This engine I saw at the Paris Exhi- 
bition of 1878, but I observe a noticeable improvement in the 
exhaust arrangement. Formerly the exhaust box ran the 
whole length of the cylinder, and as there was but one thick- 
ness of metal between it and the steam chamber, it had a bad 
cooling influence on the latter. The exhaust steam is now, 
however, taken away from the cylinder at once by branches 
leading into a main exhaust pipe away from the neighbour- 
hood of the cylinder. The governor to this engine is also 
driven by a belt, and the condensing arrangement is one that 
the sooner it is dispensed with the more honour to Mr. 
Wheelock. It is the old syphen condenser, the vacuum in 
which is maintained by the exhaust steam ascending some 
forty or more feet, and at that height brought into contact 
with a stream of cold water which condenses it, and then 
descends below the level of the cylinder into a cistern of cold 
water to prevent air from rushing up the pipe to destroy the 
vacuum, the velocity of the water maintaining the vacuum in 
the exhaust pipe. This is a troublesome method of getting 
avery imperfect and very irregular vacuum, and was tried 
often enough half a century ago, but soon abandoned by all 
who tried it. 

On retlection, there is not one of these engines but could be 
improved. None of -them are steam-jacketted, but I believe 
that was an understanding—indeed, an instruction—from the 
first ; but had the competition been free in this, I question if 
they would have been steam-jacketted, as our American 
cousins hold very poor opinions of the utility of the steam- 
jacket. Some, indeed, believe it to be a source of loss instead 
of a source of gain in economy. It is also certainly very piti- 
ful to see such poor condensing apparatus as that is repre- 
sented here, but amongst a people so ingenious I was sur- 
prised to see the elaborate structures erected in more than one 
of the engines, and more than was necessary in all to reduce 
the stroke to suit the indicator when taking diagrams, 
three had rocking levers variously supported, and two the 
Fen Pen, motion, when all that is needed is simply to fix a 
bar firmly to outer flange of the crank pin, and approaching to 
the axis of crank shaft with a projecting wind pin 2hin, back 
from the axis of crank shaft, which will give a motion of 5in. 
round the axis, a suitable stroke to be conveyed to the indi- 
cator or indicators by means of hard cord. 

There is a large display of Turbines at this exhibition, con- 
sisting of the “‘ ‘Improved’ American,” the ‘ Victor,” the 


“ Eclipse,” the “ Bolli ger,” the “ Leffel,” and others, but as 
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doubtedly overstated in their circulars—which I have learned 
from experience with two of the above—I will say nothing 
further about them, further than that they are all well made, 
and each seems to have something special to recommend it. 


MR. ROTHERY’S REPORT ON THE TAY 
BRIDGE. 


(Continued from page 27.) 


Storm of 28th December.—But although in rare and exceptional 
cases there may be a wind pressure of 40 lb. and even 50 ib., and 
for which, therefore, it would be proper to provide, it does not at 
all follow that the gale of the 28th December last was a storm of 
that exceptional character. That it was a very violent storm 
can admit of no doubt, for some of the witnesses speak of it as 
having been more violent than any that they had ever before 
experienced on the ‘Tay. On the other hand, one gentleman, a 
Mr. Charles Clark, living on Magdalene Green, near the northern 
end of the bridge, and who has been in the habit of noting and 
registering the state of the weather at Dundee for the last four- 
teen years, told us that during that time he remembered about 
four storns equally violent. But perhaps the most reliable infor- 
mation as to the violence of the wind on the evening in question 
is to be found in the evidence of the officers of the training-ship 
Mars, which was at the time lying at anchor in the Tay about 
three-quarters of a mile to the east of the bridge : and as the wind 
at its height was blowing nearly straight down the river, it may 
reasonably be expected that they would feel the full force of the 
gale. According to Captain Scott, her commander, it was blow- 
ing a whole gale, with what he would call a force of 10—12 being 
the maximum—and in the squalls, he said, it was, perhaps, from 
10 toll. He told us, however, that he had experienced more 
severe storms, even in this country, and one or two “‘ quite equal 
in force in the last two or three years,” during the time that he 
had been stationed in the Tay. Captain Scott also told us that 
he had had a great deal of experience in the West Indies and the 
China Seas, and that during his career he had frequently regis- 
tered storm of the force of 11 to 12, very much more violent than 
that of the 28th of December last; as he observed 
‘there is a marked difference in the registering, the higher you 
go in figures, the more marked is the difference ; there is a vastly 
reater difference between the figures 11 +o 12, than there is 
| oranal the figures 9 and 10.” Captain Scott’s evidence was 
confirmed by Edward Batsworth, the gunnery instructor, and by 
Hugh McMahon, the seaman instructor, on oo the Mars, the 
two men by whom the log was kept. There was also another 
very competent witness, Admiral Dougall, who spoke of the 
extreme violence of the gale on the night in question ; and who 
told us that its force as compared with those which he had 
encountered in the China and West Indian Seas, would be in 
about the proportion of 75 or 78 to 100, or about three-fourths of 
their intensity. Whilst, then, we are quite prepared to admit 
that it was a very violent storm, there is nothing to show that it 
was exceptional in its character, or that it had anything like the 
intensity of a West Indian cyclone or a Chinese typhoon. A 
storm, which, according to Captain Scott, had been equalled in 
iis intensity by one or two others which had occurred during the 
last. two or three years, and, according to Mr. Clark, by no less than 
four within his own memory, ought hardly to have overthrown a 
bridge within eighteen months of its having been opened, if only 
reasonable provision b n en against it. It mes, 
therefore, important to ascertain what provision was made 
against wind pressure, or, in other words, what amount of lateral 
force would have been required to overturn this bridge, assuming 
it to have been properly constructed. 

Force Required to Overturn the Bridge.—According to Dr. Pole 
and Mr. Stewart, assuming the bridge to have been properly con- 
structed in all respects, it would have required, if not held down 
at its base, a lateral force of 344]b. to the square foot, applied at 
right angles to its direction, to have overturned it; and with 
holding-down bolts, from 601b. to 701b. According to Mr. Law 
a force of a little under 331b. would have been sufficient to over- 
turn it without holding-down bolts; and with holding-down bolts, 
rather more than 64lb. These estimates, it will be seen, do not 
differ very much, and it may therefore be fairly assumed that, if 
the bridge had been properly constructed, and in accordance with 
the plans and specifications, it would have required a force of 
from 601b. to 70 1b. applied at direct right angles to have over- 
thrown it. We can see now why it was Sir Thomas Bouch’s 
counsel was so anxious to show that the maximum wind pressure 
over the area of one of these spans must have been so small, and 
that the term “‘ very limited surfaces ” must have meant a point, 
or at the most only a few feet, and not some hundreds of feet, 
which may well be termed a “‘ very limited surface” compared to 
the whole width of the storm. For, if the maximum wind pres- 
sure over one of these spans was ard 10 lb, to the square foot, and 
the force required to overthrow the bridge was from 601b. to 
70 lb., we should have had a factor of safety of between 6 and 7, 
which would be a good margin ; and even if the maximum pres- 
sure was 20 lb., there would still be a factor of safety of over 3, 
On the other hand, if the wind pressure over an entire span could 
ever be as much as 401. or 501b., the margin of safety would 
be ridiculously small, not a half, and the bridge from the first 
would have been quite unsafe, the usual factor of safety we are 
told being 4 or 5. Assuming, however, the bridge to have been 
properly constructed, and to have n capable of resisting a 
wind pressure of 601b. to 70 1b., it is difficult to see how the wind 
alone could have overthrown it, even if it had been at its maxi- 
mum of 40 1b. or even 50lb. to the square foot. It would seem, 
therefore, that we must look to something beyond the mere wind 
pressure to account for its fall; and this we are told is to be found 
in certain faults and defects in the construction. 

Defects in the Construction.—In the course of the examinations 
at Dundee, charges of a very grave and compromising character 
were made as to the quality of the iron, and the workmanship at 
the Wormit Foundry, which it was necessary to inquire into, 
seeing that it was at the Wormit Foundry that all the columns 
for the high girders were cast. And all although these charges were 
not fully established, enough has, in our opinion, been proved to 
show that there were defects introduced into the structure which 
should never have been there, and which certainly did very seri- 
ously affect its stability. We will proceed to inquire what they 
were, and whether they are not sutticient to account for the acci- 
dent. And first as regards the iron, which was said to have been 
of inferior quality, and from which we are told it would not be 
possible to obtain good castings. It seems that the iron was for 
the most part Cleveland iron, sent specially from Middlesbrough 

Messrs. Hopkins, Gilkes, and Co., the contractors. Like all 
Cleveland iron, it was more sluggish than Scotch, and required 
to be raised to a higher temperature to make it flow freely, with- 
out which it would be impossible to get good castings, particu- 
larly in the lugs and protuberances on the columns. The result 
was that it was not popular with the Scotch workmen, who were 
accustomed to work with a more ductile metal, and they com- 
plained that a sufficient quantity of Scotch scrap was not mixed 
with it. Even Mr. Beattie, the engineer, who had for some time 
the control of the foundry works at Wormit for the contractors, 
seems to have thought the introduction of some more Scotch scrap 
would have been desirable, and suggested that this should be 
done, but his suggestion was not acted upon. The result was 
that the iron, although shown by Mr. Kirkaldy’s tests to be fairly 
good in quality, gave, owing to its sluggish character and to its 
not being sufficiently heated, in many cases very defective cast- 
ings. Thus, there were not unfrequently found in the columns 
what are called ‘‘cold shuts,” caused by the metal becoming 
chilled before it got round the mould; so that, when the two 


they are not to be tested, and as their efficiency is un- 


formed by the sand of the mould becoming displaced, mixin 
with the metal, and floating to the surface, leaving an unsoun 
place in the column, which occasionally seems to have been filled 
up with lead or a material called ‘‘ Beaumont egg,” a mixture of 
resin, steel filings, &c. Owing also to the flask or core of the 
mould having been allowed to shift, the columns were frequently 
cast of very unequal thicknesses. It is true that many of the 
columns, in which these defects existed, were broken up; some, 
however, were passed, and were introduced into the structure; to 
what extent it is impossible to say, the greater part of the 
columns of the high girders being still at the bottom of the river. 
There is, however, conclusive evidence that some of the fallen 
columns were very defective, having scabs and unsound places in 
them ; and specimens were produced showing the metal on one 
side of the column to have been cccatioant only gin. thick, 
while on the opposite side it was as much as gin, thick. Indeed, 
Sir Thomas Bouch admitted that there were some of the columns 
which he would not have allowed to pass had he known of them. 
Under ordinary circumstances, where there is a large margin of 
safety, such defects in the casting might not be very important, 
the margin of safety being intended to cover them; but in the 
present case, where the margin of safety was absurdly small, they 
cannot altogether be overlooked. But it was in the lugs more 
especially that the principal defects existed. They were, as we 
have said, cast with the columns ; owing, however, to the slug- 
a ay of the metal, it did not flow readily into the pockets or 

ollows left to form the lugs. The consequence was that many 
of the lugs came out in an imperfect state, and in some cases an 
attempt was made to “‘burn on,” as it is called, a fresh lug by 
making a mould for the purpose, and pouring in a sufficient 
quantity of molten iron. It is obvious, however, that perfect 
cohesion between the parts could hardly be obtained in this man- 
ner, for, as the metal cooled, it would necessarily shrink, leaving 
a space between the lug and the flange, or between the lug and the 
wnaft, and there was strong evidence that this was so. e were 
assured, however, that none of the columns on which the lugs had 
been so burnt were introduced into the structure, and that the 
had only heen used to raise the girders into position, and h 
then been removed. But it was in casting the “‘ holes,” through 
which the bolts which held the ends of the struts and tie-bars 

, that the greatest mistake was made. These holes were 

cast in the lugs, and were already made, when they issued from 
the mould. e were told, however, that it is almost impossible 
to prevent the workmen from casting the holes conical, as the 
cores can then be more readily removed; and accordingly we find 
that the holes in the lugs were for the most part, if not entirely, 
cast conical. The result was that the bolts, instead of having a 
= surface to rest upon, as they would have had if the holes 

ad been drilled or made cylindrical by riming or drilling, bore 
only on one edge, and when a strain came upon them they 
would, of course, give, until they got a bearing upon the sides of 
the holes. ‘That this was a defect, and a very serious defect, was 
admitted by Sir Thomas Bouch himself in the following answers, 
which he gave to the questions put to him by the Court :— 

The CoMMISSIONER to the witness: You told us also that the 
bolts hole ought to have had the sides as you say, perfectly 


square or parallel 7—They ought to have been. 
‘** And if you had known they were not, you would have had 
them rimed or drilled?—I certainly would. Probably if I had 


known it earlier, before much of the bridge was built, I should 
have had them squared—I might have had them rimed out, but I 
would have calculated the strength of the lug before I began to 
take the metal out. 

“* When you had them cast, you could have had the holes cast 
rather smaller, and you could have had them rimed out ?—Yes. 

“That would have been better?—That would have been better. 
It is not in the specification. The specification says that the 
holes in the flanges are to be drilled, and it certainly is an 
omission in the specification so far as the holes in the lugs are 
concerned. I think it was a fair inference that the holes should 
have been drilled. 

“Surely it was intended that the holes to contain the bolts 
should not be conical ?—Yes. 

“4 anes ‘ All bolts to be made of Low Moor iron, or such 
other e as shall be specially sanctioned by the engineer, and 
to be neatly finished, head and nut, and not 
4 an inch through the nuts; to be carefully 
and made to fill the bolt holes ’’—Yes. 

‘So I suppose there is no doubt whatever, if that had been 
carried out, you would have had these bolt holes with the sides 
perfectly level and perfectly parallel ?—Most decidedly. 

“Tt was a defect not to have them so?—It was, 

‘* The defect I understood you to be this ; that the bolts would 
gr till they got a fair bearing upon the sides of the holes?— 

es.” 


It should also be observed that the holes from being cast would 
be necessarily irregular in shape and position, and as it would be 
quite impossible to cast them quite true to size, they were made 
1jin., while the bolts which went through them were only ijin. 
in diameter. The effect of these three things, namely, the giving 
of the bolts so as to get a bearing on the sides of the holes, the 
irregularity of the holes in shape and position, and the holes 
being larger than the bolts, was to give a certain amount of play 
to the ends of the ties and struts, which held the columns in 
position. Moreover the conical form of the hole converted the 
hold on the lug into a wrenching strain on one side of it ; so that 
it was found, under Mr. Kirkaldy’s tests, that, when the force 
was applied in the same direction as when in position on the 
column, and by a steady pull, and without any shocks the lug was 
able to bear only one-third of the pressure which it should have 
done according to the amount of its sectional area. Another 
serious defect in the construction of the bridge was in the forma- 
tion of the flange holes of the outer or 18in. columns. It seems 
that the holes in the flanges of the inner or 15in. columns were 
drilled by a machine, and they would consequently be true to 
position and cylindrical in form. When, however, they came to 
make the 18in. col , the hine, which had been employed 
for drilling the holes in the 15in. columns, would not serve for the 
18in. columns, and it was not thought necessary to make a 
machine expressly for the purpose. The consequence was that 
the flange holes of the 18in. columns had to be cast, with the 
same results as in the case of the holes through the lugs, namely, 
that they were conical in shape, irregular in size and ition, 
and gave play to the bolts passing through them, which thus 
ceased to be steadying pins to the columns, and bore upon only 
one edge of the holes. According, too, to Mr. Beattie, under 
whose superintendence these columns were cast, the holes were 
cast ljin. in diameter, whilst the bolts were ljin. (Q. 10,048). 
This was the more serious, seeing that each of the 18in. columns 
had to bear not only double the superincumbent weight, that 
any of the 15in. columns had, but also the greater part of tise 
wind pressure. Our attention was also called to other defects in 
the construction ; as for instance, that the ties were secured b: 
screwed bolts instead of pins, so that they yielded with a pc f 
more moderate strain ; that the gibs and cotters were in many 
cases roughly forged, and the slotted holes for their reception 
were roughly formed, which would cause a slackening of the ties 
by the yielding of so many badly fitting surfaces ; that the struts 
were badly fitted, and did not abut against the columns; and 
that the attachment of the L-girder to the 18in. columns was very 
imperfect and insecure. The result of all these several defects, 
and especially of the play and bending of the bolts in the holes, 
would be to loosen the ties, so that, when a lateral pressure came 
upon the columns, they would be.less capable of offering a 
resistance, and would very readily get out of shape. 

Supervision at the Wormit Foundry.—And here it may be well 
to inquire what kind of supervision was exercised over the works 
at the Wormit Foundry, where these columns were cast, for it is 
difficult to understand how the numerous defects to which we 
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upper edges came together, they would not unite, but left a 
longitudinal fracture in the side of the column. were 
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had been proper and competent persons to superintend the work. 
-. And first as regards the contractors. The person who had the 
chief control of the works, on behalf of the contractors, from 
first to last was Mr. Grothe. Under him were two chief assistant 
engineers, namely, Mr. Frank Beattie, who went to the works at 
the latter end of 1873, and remained there until about twelve 
months before the bridge was opened ; and Mr. W. G. Camphuis, 
who went in August, 1873, and remained until October, 1878, 
some months after the bridge had been opened. From July, 1874, 
to April, 1875, a man named Hercules Strachan was the foreman 
moulder; and after he was dismissed, and until the works were 
completed, Fergus Ferguson. The practice seems to have been 
for the columns, as soon as they came out of the moulds, to be 
over to the dressers to clean them, and take off any 
excrescences. They then went into the turner’s hands to turn 
the flanges, and in the case of the 15in. columns to drill the holes 
in them, after which, if they were considered sufficiently sound, 
they were painted, and were sent off as they were needed to the 
bridge. From 160 to 200 of these columns were made by Hercules 
Strachan; the rest by Fergus Ferguson. Mr. Grothe had, of 
course, the general superintendence of the works, but according 
to his own account, having no special knowledge of ironwork, the 
Wormit Foundry was put under the management of Mr. Beattie, 
who, we are told, had had experience in ironwork; but Mr. 
Beattie had other duties to perform, and could not, therefore, be 
much at the foundry; nor does he appear to have tested the 
columns by hydraulic pressure, or in any other way, which would 
have insured the detection of any unequal castings, and any 
defects in the columns. He trusted to what he could discover by 
looking at them externally, and tapping them with a hammer. 
When, however, he left, the inspection of the foundry was 
entrusted to Mr. Camphuis, who, it is admitted, had no practical 
or special knowledge of ironwork, and his duties in connection 
with the foundry were consequently “more of an administrative 
than of a technical kind.” To use Mr. Grithe’s own wo 
“* His—that is, Mr. Camphuis’s—duties were to see to the stores, 
and to anything that was wanted, and to exercise as much judg- 
ment as he could in going over the castings: but he was not a 
tical ey man.” The result, of course, was, as Mr. 
éthe admitted, that the chief responsibility for the columns 
being turned out in » properly sound condition, at all events after 
Mr. Beattie left, with Fergus Ferguson, the foreman 
moulder. That this was a condition of things which ought not 
to have existed can admit of no doubt whatever. It is true 
that Fergus Fe m, and the rest of the workmen were paid. 
not by the piece, but by day work. At the same time, he would 
naturally be disposed to pass columns which a more indepen- 
dent person would not have deemed sufficiently good, for the 
fewer columns he broke up the greater testimony would it be to 
his skill as a workman. r. Grothe told us that he discovered 
a column which had been passed to go into the bridge, and 
which he ordered to be broken up, owing to defects which he 
found in it. This was whilst Fergus Ferguson was the foreman 
moulder, so that in that instance Fergus Ferguson must either have 
knowingly passed bad work, or have it without examining 
it. Practically, therefore, there was no supervision of the works 
on behalf of the contractors—at all events, after Mr. Beattie left, 
and the answers Mr. Camphuis gave to the questions which were 
put to him on the subject showed how unfit he was to have the 
superintendence of the works, and how incapable he was to have 
detected any defects which might have existed. What, then, was 
the superintendence exerci by Sir Thomas Bouc and his 
assistants over the foundry works at Wormit? So far as we 
can see, none whatever. The person immediately under Sir 
Thomas Bouch 4 doubt, of 
large experience, but perhaps somewhat too advan in years 
for a work of this idnd. Pte had an office at Dundee, but 
resided, we are told, at Perth, having certain duties connected 
with the railway station there. Under him were two gentle- 
men—Mr. Ralph and Mr. Butler. Now, neither of these 
gentlemen has been produced before us. Mr. Paterson, we 
are told, is paralysed, and therefore could not attend; but 
where Mr. Ralph and Mr. Butler are we do not know. ere 
were also a Mr. Wem who, we are told, is now in South 
Australia; and Mr. Noble, whose duties were confined to the 
brickwork and earth-works. As a fact, however, not one of 
these gentlemen, so far as we are aware, ever made it a prac- 
tice to inspect the works at the Wormit Foundry, to see 
whether the columns were or were not Lae og! cast, or whether 
the bolt holes, on which so much depended, were or were not 
lindrical. Sir Thomas Bouch seems to have left it to Messrs. 


— Gilkes, and Co., they left it Mr. Grothe, and he left it | w 
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Ferguson. With such supervision, or er, we should 
say, with the absence of all supervision, we can hardly wonder 
that the columns were not cast so ectly as they should have 
been, and that the fatal defects in the lugs and bolt holes should 
not have been pointed out. The best proof, perhaps, of the total 
want of any effective control and supervision over the work is 
afforded by the contradictory statements made by the witnesses 
as to the person who finally decided the thickness of the metal 
which was to be _ intothe column. Fergus Ferguson, the fore- 
man moulder, told us that the specified thickness both of the 15in. 
and of the 18in. columns was to be lin., but that he had cast them 
all above that, some 1jin., some 1gin., and on being asked by 
whose authority he did it, he said, “I just took it upon my own 
responsibility to doso. I thought it better to give an extra thick- 
ness than have them the other way.” When, however, Mr. 
Grothe came to be examined, he stated that Fergus Ferguson had 
not taken it upon his own responsibility, for that he—Mr. Grothe 
—had instru him to do it. He said, “Ferguson’s words 
would be exactly my words, because I took it upon my responsi- 
bility for the very reason he states.” Further on he stated that 
the first orders were that the 15in. columns were to have lin. 
thickness of metal, and the 18in. columns J}in.; but that that was 
afterwards altered, and orders were given that they should all 
have lin. of metal. He was then asked whether this applied to 
both descriptions of columns, and he answered, “‘ Yes. I have 
no doubt myself that the lin. metal would not be sufficient for 
that column, but as the diameter of this column—pointing to 
the model—is larger, and as the upward pressure of the metal, 
when it is po into the mould, increases, of course, with the 
size of the core, without sayin anges about it, I told 
Fergus Ferguson to make them ijin., in order to allow for any 
inequality, which I was almost sure would in conse- 
quence of the increase of the size of the core.” It was stated 
by counsel that when Mr. Grothe said taat he ‘‘had no doubt 
that the lin. m wo not be sufficient,” he meant that 
he thought that it would be sufficient. is may 80, 
although it hardly seems to agree with the latter part of his 
answer. When, however, Sir Thomas Bouch came to be 
examined, he stated that it was by his orders that the 18in. 
columns had been made 1}in. thick; and Mr. Stewart told us— 
speaking from an entry which he made in his diary at the 
time—that, to the best of his belief, and so far as his know- 
ledge went, it was on the 6th of April that Sir Thomas Bouch 
** decided to make the outer columns 1}in. and the inner columns 
lin. thick ;” but whether Sir Thomas Bouch gave the order for it 
to be done is not quite so clear. Whether, then, the increase in 
the thickness of the columns was made by Fergus Ferguson on 
his own responsibility, or by Mr. Griéthe on his responsi- 
bility, or whether Sir Thomas Bouch ordered it; or, again, 
whether it was both the outer and the inner columns, the 
metal of which was increased in thickness, as Fergus Ferguson 
said, or whether only the outer col , are quest which 
are left in the greatest doubt. The statement, however, that 
is made that either Mr. Grothe or Fergus Ferguson 
should, as agents of the contractors, have taken it upon 
themselves to increase the thickness of the columns, without 
communicating the fact to Sir Thomas Bouch, seems somewhat 
strange, seeing that payment was to be made according to the 


weight of the metal supplied, and that an increase of 25 per 
cent. e@ thickness of these columns would increase the cost 


Maintenance of the Bridge.—And now let us see what steps were 
taken to maintain the bridge in an efficient state.] It seems that, 
after the bridge was completed, an arrangement was made by the 
company with Sir Thomas Bouch, that in consideration of an 
annual payment to him of £100, he should continue to watch over 
its condition. The company’s engineer was to have charge of the 
permanent way, but all below it, including, of course, the piers, 
was to be under Sir Thomas Bouch’s supervision; and that 
arrangement was in force when the accident occurred. Sir 
Thomas Bouch’s chief anxiety appears to have been not so much 
for the ironwork of the bridge as for the foundations of the piers, 
i or the purpose o' ing soun , and of filling up any 
holes that might be found about the = ah by the scour of the 
river. Asa fact, this proved to be a very necessary ution, 
and large quantities of stone and ballast were, under Sir Thomas 
Bouch’s directions, thrown into the river round the piers to pre- 
vent the foundations being undermined. It seems that so early 
as September, 1878, the railway having been Se for pas- 
senger traffic in the preceding June, Mr. Noble, whilst employed 
in taking these soundings, heard what he described as a chatter- 
ing of the tie-bars, and on repens I up the piers he found some of 
them loose. He accordingly purchased some strips of iron, and 
without, as he says, communicating the fact to any one, put in 
small pieces of the iron between the gibs and cotters to tighten up 
the tie-bars. He continued to do this from time to time, and had, 
he told us, in this way introduced about 150 packing pieces before 
the fall of the bridge took place. Whilst so en ,» Mr. Noble 
also discovered one of the columns under the high girders and 
three in the northern portion of the line cracked, and he imme- 
diately took steps to have them encircled with wrought iron 
bands, in a way which seems to have met with the a) val of 
Sir Thomas Bouch. It should here be stated that Mr. Noble had 
no knowledge of ironwork ; his special duties were with brick 
and earth-works. Moreover, his regular occupation at this time 
was to superintend the new line of railway, which was to connect 
Newport with the bridge. His time for taking the soundings 
apparently t he emplo’ imself in putting in these packin; 
ont but he was not directed by Sir Gases Bouch to loo 
after the piers, nor, indeed, does any one appear to have been 
ordered to do so. It was a mere voluntary act on Mr. Noble’s 
Whether Sir Thomas Bouch himself made any inspection 
of the piers during this time does not clearly appear. His attention 
seems to have been more particularly directed to prevent the 
scour of the river from undermining the foundations. It was con- 
tended, however, that whether this was so or not, the step taken by 
Mr. Noble in introducing these packing pieces between the gibs 
and cotters was the proper step to take, and that it had the effect 
of tightening up the ties, and of bringing the columns to their 
bearings. It was said that the columns, being rigidly bolted down 
at their bases, would by their own elasticity return to their original 
position as soon as the force which had deflected them from their 
vertical had ceased, and that it was then that the ties would 
chatter, their attachments having been extended ; but that when 
the packing pieces had been inserted, the tie-bars, being shortened, 
would renew their hold upon the columns. But this argument 
s upon the assumption that the columns were rigid 
throughout their whole length, and rigidly bolted to their base 
plates; but this can hi ‘4 be said to have been the fact, 
seeing that the bolt holes of the flanges of the 18in. columns were 
conical, and that the holes were considerably larger than the —_ 
which would allow a large amount of play. If, too, a column h 
once got out of shape, it is not easy to see how the merely putting 
in of a packing piece with a hammer could have brought it, with 
its superincumbent load, back into position. It is more likely 
that it would have confirmed it in its distorted form. And here 
it may be well to refer to a somewhat extraordinary statement, 
which was made by Mr. Stewart, the gentleman who assisted Sir 
Thomas Bouch in preparing the designs for the bridge, who was 
his principal adviser during the building, and who has been hi 
right-hand man throughout all these pi ings. Mr. Stewart 
stated that the loosening of the ties ‘‘ would add to the strength of 
the structure,” as well as to its stability. Mr. Bidder endeavoured 
to make out that this suggestion that it would add to ‘the 
stability of the structure” had not originated with Mr. Stewart, 
but that it was due to what be called “‘the adroitness ” of Mr. 
Trayner. That there may be no mistake on this point, it may be 
to 5 ag what the witness said in answer to questions put to 
him b r. Trayner :— 

“Mr. TRAYNER: Without troubling you for that, let me put to 
you this question : ties loosened to the extent of 
a quarter of an inch, would that have materially affected, in your 
opinion, the stability of the structure ?—Not in the least. I may 
say it is a very remarkable thing that the loosening of the ties, 
somewhat beyond what Dr. Pole and I calculated, would add to 
the strength of the structure, by bringing into play, first of all, 
the resistance of the columns to bending to a greater extent. 
It also brings the diagonal ties somewhat more into play. 

“Do a mean to say that the loosening of these ties to the 
extent of a quarter of an inch would have made the structure 
more stable than it was when it was newly tightly braced up ?— 
According to the calculations, as a matter of fact, it would. 

“Then it was a mistake to tighten them up?—You may draw 
that inference, if you like. 

“Ts not it the necessary inference from what you have said ?— 
No, because I think it is not a thing to be depended on. If 
one extends a — of an inch, others may extend half an inch. 

“Take the thesis that is put to you, that these tie-bars 
were giving to the extent of a quarter of an inch; do you say 
that would add to the stability of the structure, or that it would 
detract from the stability of the structure ?—Of course you mean 
this and the one opposite—pointing to the model? It would add 
to the stability of the structure.” 

The witness then went on to say that “if Sir Thomas Bouch 
could have put in some kind of spring that would have a yielding 
of jin., it would have added to the strength of the structure.” He 
was then asked :— 

“That being so, I am curious to know whether you can suggest 
any reason why the structure was made less stable by the tighten- 
ing up of these bars, and ing the structure as rigid as it 
ya when General Hutchinson saw it?— Yo, I do not suppose 


can. 
“Tt was a waste of energy, was it not, to tighten them up when 
the result was to lessen the stability of the bridge? You cannot 
¢ any reason for that ?—No, it is very hard to answer these 
philosophical questions. 
“In a general sense, does not the stability of a bridge depend 
on the rigidity of its columns, to a large extent, at least ?—Cer- 


tainly.” 

If Mr. Stewart’s power’ A was CO! the stability of a ship’s 
masts would be increased by the loosening of the shrouds. fore 
we leave the question of maintenance, it may be well to say a few 
words in regard to the speed at which trains were allowed to cross 
the bridge. It has been said that in General Hutchinson’s report 
of the 5th of March there was a recommendation that it would 
“not be desirable that trains should run over the bridge at a high 
rate of speed,” and he ry gone “twenty-five miles an hour as a 
limit, which should not be exceeded.” is seems to have been 
interpreted by the servants of the company to mean that from 
station to station they were not to go at a greater average y 
than twenty-five miles an hour, and this they seem to have done. 
Seeing, however, that they had, in approaching the cabin at either 
end, to reduce the speed of the train to some two or three miles 
an hour, in order to take the baton, and had then to mount an 
incline before reaching the summit, it is obvious that if they did 
the distance from cabin to cabin at the rate of twenty-five 


miles an hour, they must have been going through the high 
girders, where it is level and on the summit, at a very much 
r speed. No complaint, indeed, was made of the speed 
of the trains going south, for they had to mount a very stee 
incline of about 1 in 74 from the north cabin, until they h 
over four spans of the high girders, and then an incline of 
in 130 for another span before reaching the level on the summit, 
they had therefore no means of getting up a ~~ rate of speed, 
until they had got some distance across the high girders. But 
with the trains going north it was different ; starting from high 
ground on the south shore the roadway falls for the first three 
spans, it is then level for the next three, after which it rose by a 
gentle incline at first of 1 in 353, and then of 1 in 490, until it 
reached the second pier of the high girders, whence it was level 
for six spans, and then fell for the first span at the rate of 
1 in 130, and for the last four spans very rapidly at the rate of 
lin 74. Now the evidence of the engine drivers was that they 
were getting up speed all the way from leaving the south cabin, 
and that it was only after crossing the summit, and when they 
had got on to the incline to the north, that the brake was put on. 
It is obvious, therefore, that the trains going north must have 
attained a very high rate of speed before putting on the brake to 
go down the incline. But the best evidence as to the s » at 
which the trains through the high girders, was given by 
Mr. William Robertson, ex-Provost of Dundee, and who is also 
an engineer, and therefore able to speak with authority on the 
subject. He told us that he had frequently timed the trains 
going north to go from end to end of the — irders in 60 seconds, 
which would give us ~ distance being 3149ft.) a speed of 35°78 
miles an hour; and that on two occasions he had timed it to do 
the distance in 50 seconds, which would be at the rate of 42°94 
miles an hour. It was attempted to be shown that the trains 
referred to could not have attained so great a rate of speed, but 
it seems to have been forgotten that for the last five spans of the 
high girders on the north there is an incline at first of 1 in 130, 
and for the last four spans of 1 in 74, in going down which of 
course almost any speed could have been obtained a proof 
that ex-Provost rtson thought the speed dangerous, it ma: 
be mnentioned that, although he had a season ticket to go 
ways between Dundee and his residence at Newport, he ceased 
ed the bridge fell to travel northward, while still continuing 
to use it going southward. And here it may be mentioned that, 
according to the evidence of the engine drivers, the brake was 
generally put on, when going north, at about the third or fourth 
span from the end of the high girders, that is to say, when they 
had got on to the northern section, and were descen ing the steep 
gradient of 1 in 74. Now, without the of saying 
with Mr. Bidder that the vis viva, which would thus be lost, must 
ultimately be transmitted absolutely undiminished to the lowest 
pier, there can be no doubt that, applying the brake when the 
train was at its highest speed, must have put a very severe strain 
on the piers, which would have been carried down the columns to 
their bases; and as this generally took place when the train was 
on the northern section of the high girders, and would be repeated 
by every train going north, the col of this section would, by 
being subjected to these heavy strains, be weakened, and woul 
probably be the first to give way. These considerations give some 
strength to the statement, to which the evidence seems to point, 
that it was the northern section which went first. 
True Cause of the Fail of the Bridge.--Although then this b 
if properly constructed in accordance with the ger and s - 
cations, might, as we are told, have been capable of resisting a 
lateral pressure of from 60]b. to 70 lb. per square foot, and a very 
much greater wind pressure than was probably brought to bear 
upon it on the evening of the 28th of ber, it by no means 
follows that, constructed and maintained as we have seen it to 
have been, a very much lower pressure would not have sufficed to 
blow it down. ith its conical bolt holes in the lugs and in the 
flanges of the 18in. columns—with its 1} shown by experiment 
to be unable to bear more than one-third of the pressure due to 
their sectional areas; with the wind ties, by which the columns 
were held in position, loose ; with no effective supervision of these 
cast iron columns and their attachments to see that they were 


his | doing their work Properly 5 with all these and the other defects, 


to which we have ed attention, can there be any doubt that 
what caused the overthrow of the bridge was the pressure of the 
wind, acting upon a structure badly built and y sepatained. 
What probably occurred was this. The bridge had probably 
been strained partly by previous gales, partly by the t speed 
at which trains going north were permitted to run through the 
= girders. e result would be that, owing to the defects, to 
which we have called attention, the wind ties would be loosened ; 
so that when the gale of the 28th of December came on, a racking 
motion would be set up between the two triangular groups, into 
which the six columns forming each pier were divided. This 
would bring a great additional strain upon the wind ties between 
the 15in. columns which connected the two groups of columns 
together, and which would receive comparatively little support 
from the ties between the outer 18in. and the two nearest inner 
columns, owing to the angle which they made with the line of 
ressure. The strain, too, upon the lugs being greater, as you 
escended thecolumns, the places at which the columns would natu- 
rally give way would be near their bases ; unless, ind aw 
spot should oa itself higher up, as appears to have been the 
case in piers 29 and 30, where the two lowest and the lowest 
tiers respectively are still standing. Whether, indeed, the lugs or 
the bolts went first it is impossible to say; but as soon as one 
went, an additional strain would be brought upon the other, and 
the columns being thus without support, would naturally fall over 
to leeward, as some of the witnesses descri it, like a pair of 
rulers. That the separation took place near the base of the 
columns seems clear from the position in which the three sections 
of the high girders were found lying in the bed of the river, each 
describing an arc, with its concave side towards the piers, being 
furthest off where there was a fixed bearing, and nearest where 
there was an expansion joint ; which is what might naturally be 
expected, if the fracture occurred near the base ; for the girder, 
being free at the expansion joints, would much more readil y slip 
off the top of the columns and fall to the bottom as the bridge 
inclined ; whereas, at the fixed bearings it would be held on and 
so carried further out. The fact, too, that opposite to pier 29 
the girder is nearer to the piers than it is at the next expansion 
jvint seems to confirm this view; for the fracture in that case 
took place, as we have seen, above the second tier from the base 
so that at that pier the columns would have five tiers instead of 
seven on which to turn, and would consequently not be carried so 


far out. 
(To be continued.) 
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ax" It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent ifications, have caused 
much unnecessary e and annoyance both to themselves and 
to the _Patent-office officials by giving the number of the page of 
)'HE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THe Enoinger Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. 
Grants and Dates of Provisional Protection for Six Months 
1761. and Discuarcine Sxer, C. R. Parkes, East Ferry- 
neering Works, Millwall, London.—29th April, 1880. 
1769. Lawn Mowers, J. P. Lawrence, Worshi , Finsbury, London. 
from C. Walton, Philadelphia, Pennsylvania, U.8. 
rel, 
“— Suow Cases or Boxes, J. Kershaw, Wood-street, London,—30th 
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Jury 16, 18890. 
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Puayina A New Game, P. F, Walker, Prince’s-gate, London.—11th 


Water Banps, E. K. Dutton, John Dalton-street, Manchester. 
4 communication from C. Vorwerk, Barmen, Prussia.—12th May, 

Srones to Fracments, Sir F. C. Knowles, Lovell-hill, 

.—25th May, 1880. 

W. F. Stanley, Great Turnstile, Holborn, 
London.—26th May, 1880. 

2234, Compina Macuines de Pass, Fleet-street, London.— A communi- 
cation from J. Imbs, Boulevard St. Martin, Paris.—1lst June, 1880. 

9257. PREVENTING FRAUDULENT ALTERATIONS in Cneques, S$. Simmons, 
St. Augustine-road, Camden-square, London.—2nd June, 1880. 

2267. TaBLe CotLery, T. McGrah and C. H. Wood, Sheffield.—3rd June, 


Musican Instruments, C. A. Drake, Bedford-square, London.—10th 
1880. 
Pictures to Owsects in Generav, P. O'Halloran, 
High-court Chamb Southampton-buildings, Chancery-lane, Lon- 
don.—A communication from ©. A. Pocher, Nurenberg, Bavaria,—10¢h 
1880. 
Kyire and Peever, H. Brands, Strand, Westminster.—12th June, 


Sout 


1880. 

2386, Mera Founpers’ Brackina, J. 8. Sawrey and A. Patterson, 
Ulverston.—12th June, 1880. 
2408, Cotourtne and FLavourinc Beer, &c., J. R. Plunkett, Belle Vue, 

Dublin.—l4th June, 1880. 

2422. Gas Encines, W. Foulis, Glasgow.—l5th June, 1890. 

2428. PREVENTING AccipEN‘s to VenicLes, H. J. Allison, Southampton- 
‘buildings, London.—A communication from L. Lievin, Paris.—16th 
June, 1880. 

2433. RAILWAY Pornts and Sienaxs, R. Hill and D. Marlor, Heywood.— 
16th June, 1880. 

2455, Testinc Cements and other Supstances, P. Adie, Pall Mall, Lon- 
don.—l7th June, 1880. 

2466. RecuLatine, &c., the Frow of Liquips, D. Young, Highbury, Lon- 
don.—18th June, 1880. 

2468. TELEPHONIC SicNauino, E. H. Johnson, Queen Victoria-street, 
London.—18th June, 1880 

2414. Giazixa Horticucrvrat Buitprxes, W. G. Simth, Bury St. 
Edmunds, Suffolk.—18th June, 1880. 

2476. Marcues, W. R. Lake, Southampton-buildings, London.—A com- 
munication from La Société des Allumettes Caussemille Jeune et Cie. 
et Roche et Cie, Paris. —18th June, 1880. 

2478. Hoist Protectors, J. W. 18th June, 1880. 

2480, Mectine and Fats, &c., G. Hugon, Eastcheap, London.— 
19th June, 1880. 

2482. Hearino &c., Wire, J. Sykes, Acre Mills, Lindley, near Hudders- 
field. —19th June, 1880. 

9484. Recuiatine the Apmission of Steam to Cyiinpers, H. A. Bonne- 
ville, Piceadilly, London.—A communication from G. von Brochowski, 
Brussels.—19th June, 1880. 

2486. Fursaces, C, Carr, jun., Smethwick.—19¢h Jun+, 1880. 

2483. Sroprens for Borries, J. Lamont, Virginia-strect, Glasgow.—19th 


June, 1880. 

2490. Srraigurenine, &c., Bars or L. Richards, Dowlais. 
—19th June, 1880. 

2496. Steam Wueexs, J.T. Howson and W. Tate, Shefficld.—l9th June, 


1880. 

2500. Curonoorapns, W. H. Douglas, Stourbridge —2lst June, 1880. 

2502. Casters, W. Burgess, Great James-street, Bedford-row, London.— 
2Qlst June, 1880. 

2504. Liquors, A. Dudgeon, Great George-street, Westminster. 
—2l«t June, 1880. 

2506. Unitine Paper, &c., in Conrisvous Lexorns, R. J. Edwards and 
A. Edwards, shoreditch, London.—?21st June, 1880. 

2508. BILLIARD Ba.ts. G. Grant, Bull’s Head Exchange-chambers, 
Market-place, Manchester.—A communication from T, A. Gason, Paris. 
—2lst June, 1880. 

2510. Borr_e Stanps, G. T. Travisand T. Hill, Sheffield.—21st June, 1880. 

2532. Fotptno Paper, J. Richmond and W. Whiting, Kirby-street, Lon- 
don.—21st June, 1880. 

2516. C. D. Abel, Southampton-buildings, 
London.—A communication from E. Oehler, Offenbach-on-the-Maine, 
Germany.—21st June, 1880. 

2518. Heatino, &c., O. Sheppy, Bath.—2lst June, 1880. 

2520. Mitistones, F. C. G r, Linden-strasse, Berlin.--A communica- 
tion from H. Schomburg, Berlin —22nd June, 1880. 

2521. Srorrine Bort ies, &c., J. Broel, Gravesend.—22nd Jane, 1880. 

2523. Poriryine, &., Liquor, W. R. Lake, Southammpton-buildings, Lon- 
don.—A communication from A. L Wood, Boston, Massachusetts, U.S. 
—22nd June, 1880. 

2524. Botrons, W. R. Lake, Southampton-buildings, London.--A com- 
munication from T. L. Snyder, Montclair, New Jersey, U.S.—22nd June, 


1880. 

2525. Fasteners for Boots, &c., T. Hinde, Liverpool.— 22a? June, 1880. 

2526. Sianaxs, E. A. Sullivan, Mawbey-road, Kent. —22nd June, 1880. 

2527. Carriers, &c., for Toryino Larues, W. R. Lake, Southampton- 
buildings, London.—A communication from J. Hill, Coluinbus, Georgia, 
U.8.—22nd June, 1830. 

2529, Stone Dressinc Macniye, J. Cockburn, jun., Berwick-on-Tweed, 

Great Britain.—2!nd June, 1880 

2530. Pirates for SHors and Boors, R. Chapman, Westminster.—22nd 
June, 1880. 

2531 Feepinc Apparatus for Taresninc Macurxes, J. W. Fison, Wicken, 
and C. Lack, Cottenham.— 22nd Jun-, 1880. 

2532. Brruiakp Batis, F. Wirth, Frankfort-on-the-Maine, Germany.—A 
communication from H. Ainmiller, Salzburg.—22nd June, 1880. 

2533. Prerparino Certain Fisre, F. Wirth, Frankfort-on-the- 
Maine, Germany.—A communication’ from 8. Metzger, Mannheim. 
Germany.—22nd June, 1880. 

2534, Packine Cases, Boxes, or Crates, F. Hoyer, Waterloo,— 22nd June, 
1880. 


2535. Uriiisatron of Furnace J. Wetter, Strand, Westminster.— 
from G. Moysan, Champigneulles, France.—22nd 
une, 
2537. Constructineo Decks, &c., J. G. Hartley, Billiter-street, London.— 
22nd June, 1880, 
2638. Puorocrapny, R. Knott, Bolton.—22nd June, 1880, 
2539. OPERATING Pornts and Sionavs, H. Johnson, Eccles.—22nd June, 


1880. 

2540. Dovste Batt Beartne for Bicycies, T. Humber, T. R. Marriots, 
and F. Cooper, Beeston. — 22nd June, 1880. 

2543. Drivine Banps, &c., J. H. Johnson, Lincoln’s-inn-fields, London.— 
A communication from J. A. J. Lie nn, Paris.—22nd June, 1880. 

for T. G. 8. Garnett, Turton, near Bolton. — 23rd 

une, 

2545. Visitors’ Tapiet, A. EB. Scott, Queen’s-gate, South Kensington.— 
23rd June, 1880. 

ae Potato Dicoers or Lirters, J. Kirkpatrick, Dumfries.—23rd June, 


2549. Knives, T. J. Clarke, Ayleston Park, Leicester.—23ird June, 1880. 
= ~~ Traps, J. Burridge, Great Portland-street, London.—23rd 
une, 
2551. Finisuine, &c., Fert Carpets, W. Mitchell, Waterfoot, and M. C. 
ttle, Lumb.—23rd June, 1880. 
= Macurvery, 8. Lowe and J. W. Lamb, Nottingham.—23rd 
‘une, 
2553. Proputsion of Steam Vesseis, H. P. Boyd and W. Hooley, South- 
ampton, and T. T. Pearson, Gateshead.—2%3rd June, 1880. 
2554. Steam Borrers, G. E. Vaughan, Chancery-lane, London.—A com- 
munication from J. M. F. du Temple, Paris.—23rd June, 1880. 
2555. Fuet Presses, J. N. Moore, Neath.—A communication from 8. 
Oustalet, Paris.—23rd June, 1880. 
2556. Naiis, G. W. von Nawrocki, Leipziger-strasee, Berlin, Germany.— 
from T. Kuhne, Schwelm, Westphalia.—23rd June, 


2557. Batt Castors, C. E. Mawdsley, Southport.—A communication from 
L, A. Aspinwall, Albany, New York, U.S.—23rd June, 1880. 

2558. Comas, F. H. F. Engel, Hamburg, Germany. —A communication 
from T. Schnitzlein; Hamburg, Germany.—23rd June, 1880. 

2559. Cicars, B. J. B. Mills, Southumpton-buildings, London.—A com- 
[a from F. Germeshausen, Bremen, Germany.—23rd June, 


1880. 
2561, Scurcninc &e., J. R. Dry, Oriental-etreet, East India-road, 
London.—23rd June, 1880, 
“= eee or Pruners, 8. Ault, Bridgtown Cannock, Stafford.—23rd 
‘une, 
2563. FasTentne for Suspenpina Srockrnos, &c., H. W. Everard, Man- 
chester.—23)d June, 1880. 
R, C. Anderson, Wood-green, London.—23rd 
une, 
2565. Pouisutne, Metaxs, T, Fenwick, Stockton-on-Tees, Durham.— 
28rd June, 1880. 
2566. Securine Letrers, W. R. Lake, S Pp gs, London. 
—A communication from A. de Colmont, Paris. —23rd June, 1880. 
Sienars, L, V. Loyd, Pall Mall, London.—23rd 
‘une, 1880, 
2509. Maktne Macuine Scr J. Wetter, Strand, 
from W. kd 


+h + bhnila: 


dy, Massachusetts, U.8.—23rd June, 


ApsuSTADLE Sprnpes for Locks, W. B. Shorland, Manchester.—24th 
une, 
2571. Securine Puiates, &c., W, G. Harrow-road 
London.—24th June, 1880.” 


Westminster.—A |° 


2573. Lamp, &e , Grasses, E. Webb, Alfred-place, Bedford-square, Lon- 
don.—24th June, 1880. 

2574. Stanps for BorrLep Liquips, W. E. Carter, Cheapside, 
London.—24th June, 1880. 

2575. Curtina Bianks for Envetopres, R. Fenner, St. John’s-street, 
Clerkenwell, London,—24th June, 1880. 

2577. Joints, &c., for Pires, J. H. Johnson, Lincoln’s-inn-fields, London. 
—A communication from J. L. B. Bodel, Paris. —24th June, 1880. 

2578. De.ivertnG Coats, J. Stokoe and W. Tulip, Houghton-le-Spring, 
Durham. —24th June, 1880. 

2580. Wasnine, &c., Linen, W. L. Wise, Whitehall-place, Westminster.— 
A communication from M. K. Muchin, Riga, Russia.—24h June, 1880. 
2581. Steam Roap Rovers, T. Green and J. Thyne, Smithfield Iron- 

works, Leeds,— 24th June, 1880. 
2582, Umpreiias, &c., W. T. Parr, Kennington, Surrey.—24th June, 1880. 
2583 Raisina and Forcixa Liquips, J. W. Midgley, Keighley.—241th June, 


2584, COLLAPSIBLE CORE BarrELs, J. Mortimer, Oldham,—25th June, 1880. 

25 5. Presexvinc Trousers, A. Ligabue, Paris.—25th June, 1880. 

2687. Tricyc.es, J. H. Walsh, the Cedars, Putney, Surrey.—25th June, 


2588. Exnavustino, &c., Firurps, H. 8. Stewart, Palace-chambers, Saint 
Stevens, Westminster.—25th June, 1880. 

eo suGar, &c., A. Stewartand A. Hunter, Greenock.—25th 

‘une, 1880. 

2593. Gasaciers, R. Phelps, Birmingham.—25th June, 1880. 

2594. Top CLearers for Spinninc Macuinery, R. Southworth, Bolton.— 
25th June, 1880, 

Iyp1a-RUBBER Propvucts, H. Gerner, New York, U.S.—25th June, 


2596. Survace Printixc Pate, E. Evans, Racquet-court, Fleet-street, 
and 8. J. Hodson, Hillmarten-road, London.—25th June, 180. 

2597. Erecrric Batrerirs, A. V. Newton, Chancery-lane, London.—A 
communication from F, Tommasi, Paris.—25th June, 1880. 

2598, LasTING and Sxoes, A. Balme and W. Hall, Leeds.—25th 
June, 1£80. 

2600. Treaps, &c., for Starrs, R. Baillie, Radnor House, Blackheath.— 
25th June, 1880. 

2601. Parcen Carrier Horper, G. C. Wallich, Christchurch-road, 
Roupell Park, Surrey. ~ 25th June, 1880. 

2602. Re-usisa Firep Cartripces, R. Morris, Kent Cottage, Lee-road, 
Blackheath.—26th June, 1880. 

CincuLatine Borne Liguips, A. Mechesney, Dundce.—26th June, 


1880. 

2604. Licutixa and Heatrnc Apparatus, J. T. C. Thomas, Minories, 
London.—26th June, 1880, 

2606. Propuctne [maces on Paper, J. Wetter, Strand, London.—A com- 
munication from 8. Bergel, Berlin.—26th June, 1880. 

2607. Curonocrarn Watcues, J. Wetter, Strand, London.—A communi- 
cation from Le Coultre et Compagnie, Sentier, Switzerland.—20th June, 


2608. Steam Generators, J. Nicholson, Liverpool.—26th June, 1880. 

2609, CenrrirucaL BLower, F. Nedden. Berlin.—26th June, 1830. 

2610. TeLePnones, J. H. Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from F. A Gower, Paris.—26th June, 1880. 

2611. Snips’ Bertas, &c., B. J. B. Mills, Southampton-buildings, London. 
—A communication from J.C. Thompson, Roslyn, New York, U.S8.—26th 
June, 1880. 

2612. Garrers, E. V. Emery, Canonbury, London.—26th June, 1880. 

2613. RecuLatinG the Bearinos of ApsustaBLe Roiiers of CrusHinG 
Mitts, H. Chandler and J. G. Richmond, Salford.—26th June, 1880. 

2614. AccumuLators, A. Wadsworth, Liverpool. —26th June, 1880. 

2615. Fancy Yarns, J. Law, Cleckheaton, W. Kitchin and T. Kitchin, 
Stanningly.—26th June, 1880. 

= eo Brakes, R. Elgey, Alfred-street, Southampton.—26th 

une, 

2617. Street, &c., Lamps, J. G. Wilson, Market-strect, Manchester.—A 
communication from W. J. Brewer, Bombay.—26th June, 18*0. 

2618. Iron and Steet, &c., G. Ellinor, Sheffield.—26th June, 1880. 

2619. Inpicators, W. 8. Smith, Westbury Barking, and W. O. Smith, 
Mavis Bank, Woodside, Surrey.—26th Jure, 1880. 

= and Cuairs for Raitways, &c., W. Brown, Smethwick.—26th 

une, 1880. 
2621. Measurixe and Curtine Out &c., W. R. Lake, Southampton- 
London.—A communication from F. Fabre, Paris.—26th 
une, 1880. 
2622. Toots, W. Watson, Lythe, Whitby.—26th June, 1880. 
— BotrLe Stanps, &c., W. Staniforth, Upperthorpe, Sheffield.—28th 
une, 1880. 
2628. Ciipprnc Horses, &c., P. F, Mantelet, Paris.—28th June, 1880. 
= — Boxes, F. 8. Colas, Boulevard St. Denis, Paris.—28th 
une, 1880. 


Inventions Protected for Six Months on the it of 
Complete Specifications. 
2680. Visecar Compounns, G. Holland, San Francisco, U.8.—30th June, 
1880. 


2734. Securinc Armour Upon Snips, &c, G. Wilson, Cyclops Works, 
Sheffield. 8rd July, 1886. 

2751. Steam Borters, H. A. Bonneville, Piccadilly, London.—A commu- 
nication A. Bernard, Marseilles, France. —6th July, 1880. 

2761. Operatine Sienats, &c , H. J. Haddan, Strand, London. 
—A communication from J. A. Emery, Boston, and T. E. Stuart, West 

Newton, Massachusetts, U.S.—€th July, 1880. 

2774. CLeaninc and Compine Woot, D. H. Brandon, Rue Laffitte, Paris. 
on communication from J. Holden, Reims (Marne), France.— 6th July, 
1880. 


Patents on which the Stamp Duty of £50 has been Paid. 
2592. Borrons, A. McMillan, London.— 5th July, 1877. 
2599. Sewinc Macnives, W. Dawes, Kingston-grove, Leeds.—5th July, 


1877. 
2602. Rep Corour, W. R. Lake, Southampton-buildings, London.—5th 
July, 1877. 
Idings, Lon- 


2604. Harvestina Macurnes, W. R. Lake, Southampton-b 
2610. Orn Presses, J. Pearson, Rock Villa Oil Mill, Glasgow.—6th July, 
87 


don.—5th July, 1877. 


1877. 
2611. Box-rrons, A. M. Clark, Chancery-lane, London. —6th July, 1877. 
2614. CoLour, W. R. Lake, Southampton-buildings, London.—6th 
July, 1877. 
and Frre Escapes, W. MitcHett, Brandon, Suffolk.—9th 
uly, 1877. 
2627. Wooven-soLtp Suors, T. R. Hyde, Westerley.—7th July, 1877. 
Bricks, &c., J. Craven and B. Craven, Wakefield.—10th July, 
877. 
2654. Ciipprixe, &c., Horses, J. R. L’Amy, Warwick-square, Londun.— 
10th July, 1877. 
2883. InpicaTING and SieNaLiine, J. L. Plimpton, Bedford-place, Russell- 
square, London,-—28th July, 1877. 
2628. Mov.pine Macuryery or Devices, M. Benson, Southampton-build- 
ings, London.—9th July, 1877. 
2873. Hackiine Macuines, R. W. McDowell, Belfast.—27th July, 1877. 
2632. Tramways, G. F. Deacon, Liverpool.—9th July, 1877. 
2664. Liquip meters, W. Paine, Anerley, Surrey.—1l0th July, 1877. 
2670. Packie, J. Robinson and F. J. Robinson, Bradford.—11th July, 


1877. 
2684. Door-Locks, &c., W. R. Lake, Southampton-buildings, London.— 


12th July, 1877. 
a W. R. Lake, Southampton-buildings, London.—12th July, 


Patent on which the Stamp Duty of £100 has been Paid. 


Torrepors, J. Mathieson, West Ham, Essex.—30th July, 


Notices of Intention to Proceed with Patents, 
943, Sprinos for Fasrenrno Gioves, E. Horspool, Wood-street, Cheapside. 
ndon.—3rd Marek, 1880.” 2 
945. FELTED TuReEaD, W. A. Barlow, St. Paul’s-churchyard, London.—A 
communication from A. Monchablon.—3rd March, 1880. ‘ 
949. Pipes usep for Smoxine, W. B. Haas, Bull-and-Mouth-street, London. 
—4th March, 1850. 
971. Souitames, &c., J. Candelent and G. Adams, Birmingham.—5th 


larch, 1880. 

973. Wrinoixe, &c., Macuings, J. Cherk, Southampton-buildings, London. 
March, 1880. 

974, Lusricatinc and Borsin of Stusptinc, &c., 
Frames, W. Taylor and 8. Taylor, Oldham.—6th March, 1880. 

976. Roratinc Furnaces, W. Jones and J. Walsh, Middlesbrough-on-Tees. 
—6th March, 1880. 

984. Frre-arms, J. 8. Ifeath, Villa-street, Hockley, Birmingham.—6th 
March, 1880. 

985. Vessets and MACHINERY for AERIAL Navication, W. R. Lake 
Southampton-buildings, London.—A communication from A. L. Black 
man.—6th March, 1880. , 

and Matcn Boxes, F, W. Monch, Birmingham.—sth March, 


1004. Propvction of Cyanipes, J. H. Johnson, Lincoln’s-inn-fields, Lon- 
don.—A communication from V. Alder.—8th March. 1880. 


1014. ParaBoLicaL Apparatus, F. Wirth, Frankfort-on-the-Maine, Ger- 
many.- A communication from A. Rettig.—9th March, 1880. f 
1017. Sprincs for WHEELED CaRRiAGes, W. Fleet; Balsall. Heath, Wor- 
cester.—9th March, 1830. J 
1019. Macnesta, T. Twynam, Addison-gardens, North Kensington.—9th 
March, 1880. 
1040. Pressure Recuvaror, C. C. Barton, Dbuildi 
London.—10th March, 1880. 
1052. OMOTIVE EnGines, C. Brown ris House, Station-road 
Brixton.—10th March, 1880. 
1058. TreaTING NickeL and Copatt, H. Wiggin, H. A. Wiggin, A. 8. 
Johnstone, and W. W. Wiggin, Birmingham.—11th March, 1380. 
1107. Scruspinc Brooms, &c., P. Jensen, Chancery-lane, London.—A 
communication from J. O. Astenius.—15th March, 1880. 
1116. Sewine Macunines, E. P. Alexander, Southampton-buildings, Lon- 
. Liquip Merers, H. J. n, Strand, London. 
from P.T.y Puig. 16th March, 1880. 
1172. Continuous Brakes, 8. G. Colquhon, Royal-terrace, 
1178. DyNaMo-eLectric, &c., Macutnes, J. Perr -road, 
Kensington, London.—18th March, 1880. 
—A communication from the La Société Anonyme des } nfactures 
Produit Chimiques du Nord.—18¢h March, 1880, 
mS Sarety Hooks, J. Foster and W. Brindle, Shevington.—-19th March, 


+h. 


build? 


1244. ReouLatixnc DynaMo-Macnetic Motors, J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from W. W. Griscom.—23rd 
March, 1880. 

1259. ELectro-MaGnetic Motors, J. H. Johnson, Lincoln’s-inn-fields, 
London.—A communication from W. W. Griscom.—24th March, 1880. : 

1319. Dres3inc and AssorTING Fiour, &c., F. Thompson and W. H. 
Williamson, Wakefield.—3lst March, 1880. 

1590. VENTILATING, &c., APPARATUS, W. Potts, Birmingham.—i7th April, 
1880. 


1924. PLayinc a New Game, P. F. Walker, Prince’s-gate, London.--11th 
May, 1880. 

2118. Stipixe Roors, F. H. F. Engel, Hamburg.—A communication from 
F. A. Prassler.—24th March, 1889. 

2144. Cricket Bats, J. Caffarey, Streatham.—26'h May, 1880. 

2293. Looms for Weavine, T. Sagar, Burnley.—7th June, 1880. 

2369. Furnaces, B. D. Healey, Blackburn.—11th June, 1880. 

2408. WATER-WHEELS, F. H. F. Engel, Hamburg.—A communication from 
J. H. Muller.—14th June, 1839, 

2431. WooLLEN or WorsTED Faprics, W. Brookes, Chancery-lane, London. 
—A communication from C. Holliday.—16th June, 1880. 

2468. TeLEPHONIC SIGNALLING, E. H. Johnson, Queen Victoria-street, Lon- 
don.—18th June, 1880. 

2569. Makinc Macurse Screws, J. Wetter, Strand, London.—A commu- 
nication from W. H. Eddy.—23rd June, 1880. 

2605. IncoRPORATING INDIA-RUBBER with Hyprocarpon G. W. von 
Nawrocki, Leipziger-strasse, Berlin.— A communication from L. 
Beckers.—26th June, 1880. 

995. Gas Furnaces, A. E, Assézot de Bouteyre, Boulevard St. Denis.— 
8th March, 1880. ° 

1000. Wixpinc Macuines, A. C. Henderson, Southampton-buildings, 
London.—A communication from J. Biedermann.—8th March, 1880. 

1005. Disrsrectinc WaTeR-cLosets, J. H. Johnson, Lincoln’s-inn-ficlds, 
London.—A communication from E. J. Mallett.—&th March, 1889. 

1013. Construction of Encines to be Driven by Water, E. Wigzell and 
J. Pollit, Bank Foundry, Sowerby Bridge.—9ih March, 1830. 

1016. SuspenpinG Nose Baas, F. H. Greenstreet, Burton-road, Brixton.— 
9th March, 1880. 

1024. Savine Lire in Case of Fire, H. J. Allison, Southampton-buildings, 
London.—A communication from M. Remy.—9th March, 1880. 

1026. Preventinc Dravuocnts, &., C. T. Marzetti, John-street, Crutched 
Friars, London.—9th March, 1880. 

1030. Horsesnogs, &c., J. Holt, J. Maude, and B. Jones, Bolton-le-Moors. 
—9th March, 1880. 

1032. Uritisinc EXCREMENTITIOUS Matters, &c., J. Wadsworth, Man- 
chester. —9th March, 1880. 

1035. Suavine Bracket, J. H. R. Triscutt, Plymouth.--l0th March, 
1880. 


1038. InLuminatTiNG Gases, J. A Stephan, Worcester.—10th March, 1880. 

1054. the Exposure in PHorocrapuic Operations, J. Chad- 
wick and W J. Chadwick, Manchester.—llth March, 1880. 

1059. Wrinorne and MaNGLine Macuiyes, J. Wilding, Poulton-le-Fylde. 
March, 1880. 

1061. SprNDL&s USED in Brarpinc J. Booth, Manchester.—11th 
March, 1880. 

1062. Printixe, &c., Corron Fasrics, J. King, Glasgow.—l1th March, 
1 


1063. Stoves, &c., HeateD by Gas, F. C. Glaser, Berlin.—A. communica- 
tion from F. ‘er.—llth March, 1889. 
1070. Bicycies, T. D. T. Sparrow, Piccadilly, London.—llth March, 


1880. 
1082. Drawixe, &c, Bars, G. Little, Oldham, Lancashire.—12th March, 


1880. 

1092. Gas Recutators, F. Wright, Paddington-street, Baker-street, Lon- 
don.—13th March, 1880. 

1095. Rance Finpers, T. Morgan, Cockspur-street, Charing Cross, Lon- 
don.- A communication from A. Morici.—13th March, 1880. 

1111. Rotirxe, &c., Plastic. Composirions upon Fasrics, C. F. Leake, 
Hale-street, Staines.—15th March, 1880. 

1120. Tix-pLates, E. Parry, New Bridge-street, London, and T. H. Cobley, 
Dunstable.—16th March, 1880. : 

1160. Firrmne for the Bearines of VeLocipepes, N. Salamon, Holborn 
Viaduct, London.— 18th March, 1880. 

1235. Compounp WiRE Sprinos, &c., N. Jenkins, New Haven, U.S.—23rd 
March, 1880. 

1252, Heet Tips for Boots, &c., C. Neil, Sheffield. —24th March, 1850. 

1297. WATERPROOF OVERCOAT, &c., Birnbaum, New Broad-street, 
London.—30th March, 1880. 

1465. Weavinc Fancy Fasrics, J. Hamilton, Strathaven,- N.B.—9th 
April, 1880. 

1842. AERATED Drink, W. P. Branson, Wirtemberg-street, Clapham.—5th 
May, 1880. 

1844. NanupactonE of Evemas, &c., J. Burbridge, R. C. Thorpe, and T. 
Oakley, Tottenham.--5ih May, 1830. 

1864. Type-wriTinc Macuives. J. J. Raggett, Sycamore-road, Aston, near 
Birmingham.—6th May, 1880. 

2075. CHoco.taTE Creams, &c., W. Clark, Chancery-lane, London.—A com- 
munication from J. B. Gauvin and L. Brulin.—21st Mey, 1880. 

2087. ComMBUSTIBLE MaTeriAL, L. Blackburn, £alisbury-square, London.— 
22nd May, 1880. 

2346. TRANSFERRING Pictures, P. O'Halloran, High Court-chambers, 
Southampton-buildings, London.—A communication from C. A. Pocher. 
—10th June, 1880. 

2432. Suips’ Brxwacres, &c., J. M. Sim, High Holborn, London.— 16th 
June, 1880. 

2469. Paper and other Bas, J. Nichols, Ashford.—18th June, 1880. 

2473. Reapinc Macaiyes, C. A. Luvall and T. Hoskison, Orwell Works, 
Ipswich.—18th June, 1880. 

2475. na Apparatus, J. Harrison, Orwell Works, Ipswich.—18th 
June, 0. 

2481. MouLpinc Brick Eartu by Hanp, G. H. Dean, Sittingbourne.— 
19th June, 1880. ‘ 

2505. Lock Mecuanism of Guns, &c., T. Woodward and T. Woodward, 
jun., Steelhouse-lane, Birmingham.—21st June, 1820. 

2550. Vermin Traps, J. Burridge, Great Portland-street, London..—23rd 
June, 1880. 


All ms ha’ an interest in opposing any one of such applications 
should leave partic in writing of their objecti to such applicati 
= A office of the Commissioners of Patents within twenty-one days after 


List of Specifications published during the week ending 

Faly 10th, 1€80, 

* 5247, 4d.; 3617, 6d.; 3892, 5d.; 3970, 2d.; 4082, 29d.; 4733, 6d.; 4786, 4d.; 
3014, 8d.; 5015, 6d.; 5019, 6d.; 5020, 6d.; 5022, Sd. Is. 64.5 5 


5026, 2d.; 5028, 4d.; 5029, 6d.; 5030, 2d.; 5031, 2d.: 5032, 6d.; 5053, Qd.; 
5024, 2d.; 5035, 6d.; 5036, 2d.; 5037, 6d.; 5038, 5029, 6d.; 5u40, 6d; 
5041, 6d.; 5042, 2d.; 5043, Sd.; 5044, 6d.; 5046, Gd.; 5047, 4d.; 5048. 2d; 
5049, 2d.; 5051. 6d.; 5052, 8d.; £052, 4d.; 5054, 4d; 5057, 2d.; 5.58. Qd.; 
5059, 6d.; 5060, 4d.; 5061, 2d.; £062, 2d.; 5063, 2d ; 5064, 6d.; 5065, Gd.: 
5066, 2d.; 5067, 4d.; 5068, 4d.; 5069, 2d.; 5070, 2d.; 507], Sd ; 5072, Qd.; 
5074, 2d.; 5076, 2d.; 5077, 2d.; 5078, Gd.; 5079. 6d.; 5080, 2d.; 5OSL, 2d.; 
5082, 6d.; 5084, 4d.; 5085, 8d.; 5086, 6d.; 5087, 4d ; 5090, 2d.; 5091, 6d.; 
5095, 6d.; 5096, 2d.; 5097, 6d.; 509%, 2d.; 5100, 2d.; 5101, 6d.; 5103, 6d.; 
5105, 2d.; 5106, 4d.; 5107, §d.; 5108, 8d.; 5109, 6d.; 5110, 6d.; 112, Qd.; 
5113, 2d.; 5114, 6d.; 5115, 6d.; 5116, 24.3 5117, 8d.; 5120, 2d.; 5121, 2d; 
5129, 6d.; 5136, Cd.; 5151, 4d.; 5106, 4d.; 5179, 6d.; 5220, 6d.; 324, 4d.; 


867, 6d.; 1289, 6d. 


*,* fications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding Is. must be 
remitted by Post-office order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-oflice, Southamp- 


ton-buildings, Chancery-lane, London. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tak ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


4633. AXxtrs AND AXLE-Boxes, W. Bagshaw.—Dated 13th 
Noveimber, 1879. 10d. 

The box is lengthened to the thickness of the leather washer, forming 
a recess to receive such washer, and made either round or polygonal in 
form. The large iron washer is abolished, the back clip plate fitting the 
axle-box and pressing upon the leather washer. The axle is fastened in 
the box by means of a fastening clip and set screw. 

4655. Doors ror PuppLinc AND Mut Furnaces, N. Duan.—Dated 15th 
November, 1879. 4d. 

The doors are formed with an — space between the outer iron plate 
and an inner iron plate, and in which a constant circulation of water is 
maintained. 

4683. Cvrtine Screws, &c., J. Haddan. —Dated 18th 1879. 
—(A communication.) —(Not proceeded with.) 2d. 

This consists of a machine for simultaneously cutting or manufacturing 
several screws or other round articles; also in the construction of a 
eutter-head capable of being turned on its axis, and allowing the alterna- 
tive action of the cutters for turning the ends and those for cutting the 
spindles to the required lengths, as well as the application of several 
successively attached sets of cutting tools when required. 

4684. Manvractvre or Textice Fasric3 1s Imrration oF SEALSKIN, 
T. G. Bothill.- Dated 18th November, 1879. b 

This consists in the use of tussah silk in combination with the tipping 
operation in the manufacture of material in imitation of sealskin. 

4685. Propvcinc Variovsty Heatep, or ATMOSPHERIC, OR 
Mixep Arr, &c., M. Stobbs and G. Seagrave.—Dated 18th Noceiber, 
1879. Sd. 


A superheater is used consisting of a rectangular metal box having | 


divisions loaded with refractory material, and arranged so that the steam 


or air will be compelled to take a zigzag course and be effectually | 


broken up. 


4687. Manure, EF. C. Leventon.—Dated 18th November, 1879.—(Not pro- | 
2d. 


ceeded with.) 

Albumen or blood is mixed with guano in the proportion of about 
three parts of blood to one part of guano. : 
4688. Fecr anxp Hats, J. Longirorth and J. Taylor.—Dated 18th 

November, 1879.—(Not proceeded with.) 2d. 

This relates partly to apparatus for shaping the brim of felt and other 

ats. 

4689. Carrrinces, A. Longsdon.—Dated 18th Nove 
nication.) 4d. 

This consists in the construction and employment of cartridges which 
are exploded not directly but indirectly by the action of the rebounding 
of a percussion bolt, caused by a blow applied aguinst the bottom of the 
cartridge, by which action the primer is ignited. 

4690. Lastinc Boots Suogs, A. Balmer.—Dated 18th November, 1879. 
—{Not proceeded with.) 2d. 

This consists in lasting boots and shoes by machinery. 

4691. Ramway Brakgs, S. Pitt.—Dated 18th November, 1879.—(A 
nication.)—(Not procceded with.) 2d. 

This relates to those brakes which act simultaneously upon the wheels 
of all the cars. 

4692. Lamps, A. Browne.—Dated 18th November, 1879.—{A comimunica- 
tion.) (Not proceeded with.) 2d. 

This relates to that class of lamps which are provided with a fastening 
device for a shank on the lamp reservoir, and around which is arranged 
a metallic casing for concealing the fastening device. 

46938. Stor Hivces ror Desks, &c., W. R. Lake.—Dated 18th November, 
1879.—({A communication.) 6d. 

This consists essentially in a pintle or stud and a knuckle cf peculiar 
construction in combination with a loose ball which operates to stop the 
movable part of the hinge at the desired point. 

4694. Compinc Woot, &c., 7. Longield, J. Simms, T. Simms, and 
W. H. Sladdin.—Dated 18th November, 1879.—(Not proceeded with.) 
», 


1879.—(A 


2d. 

On suitable frames are mounted an ordinary feed, feed rollers, gill box, 
and dabbing brush. The fibre passes through the fallers, towards the end 
of which is an intersecting faller, having one or more rows of extra fine 
teeth or pins, the intersecting fallers being carried by an arm and operated 
by acam from the back shaft. 

4695. Forminc Fiances on M. Benson.—Dated 18th 
Noveiaber, 1879. nication )— (Not with.) 6d. 

This relates specially to the combination ofa roller or rollers anda slide 
way and slide. 

4696. Evecrro-macyetic Enotxes, A. M. Clark.—Dated 18th November, 
1879.—{A communication.) 6d. 

This consists in an electro-magnetic motor of the use of one or more 
commutators upon a driving shaft or upon an independent shaft geared 
with said driving shaft, in combination with one or more driving wheels 
carrying each a series of electro-magnets. 

4697. Measvcrinc THe FLow or Water, &c., A. H. Robinson.—Dated 18th 
November, 1879. 6d. 

This consists in the measurement of fluids by the use of an elongated 
plunger with internal and external valves, in the working of which the 
fluid to be measured passes from a chamber within the said plunger and 
actuates the same. 


maker fitted at or near the doorway of each cabin on board sh‘p ora 
room, and which, when acted on or pressed by a passenger or visitor, 
completes the electric circuit through it between the usual electro- 
positive and negative wires connecting an electric battery and the 
ordinary bell coil, and causes a bell, gong, or other signal in the 
steward's or waiter’s room to ring or sound. 

4709. Fasrentnc ror Papers, &c, A. W. L. Reddie.—Dated 19th 

November, 1879.—(4 communication.)—{ Not proceeded with.) 2d. 

This consists in a hollow metal rivet or rivet-like fastening having a 
| closed or covered crown or tip, such rivet or rivet-like fastening being 
com: of sheet metal Crawn or otherwise wrought into the form of a 
cup with a contracted neck and a flanged rim, the flange of the rim 
forming the head of the rivet. 

4710. Pressure Vacuum Apparatus ror Startine, &c., TORPEDO 
AND oTHER Boats, W. Sayer. Dated 1ith November, 1879. . 

Near the stern of the boat is fixed a cylinder and piston or bellows, 
connected by a crank or other suitable arrangement with the tiller or 
rudder of such boat. e said cylinder or bellows is connected with the 
operating apparatus, on board ship or on shore, by a suitable tube or 

ose. In ancther part of such boat is fixed a similar apparatus for 
starting, stopping, and reversing the motion of the propelling machinery 
of the boat. 

4713. Lip ror Matcu-Boxes, &c., M. Brie.—Dated 19th November, 
1879. —(4 communreation.)—{ Not led with.) 2d. 

This relates partly to two presser bars projecting with their ends 
through the opposite side walis of the case, and pushed outward by 
| suitable springs. . 
| 4714. Prantina Porators, H. Simon.—Dated 20th November, 1879.—(A 
communication) 6d. 
| This consists in the combination in tuber or seed planting machines of 

arevolving disc having holes or pockets for delivering the tuber or 
| seeds, with a shoot having a flap or slide for regulating the delivery of 
| the tuber or seed therefrom, a dibble or blade for making holes for the 
| reception of the tuber or seed, and with a blade or shovel for filling the 
| holes with soil after the tuber or seed has been deposited therein. 
4715. Workin Cutna Cray, Stocker.—Dated 20th Noven- 


, 1879. 
This consists in an apparatus by which the sand, gravel, and stones 
| are separated from the stream of water which brings them down, together 
= the clay, and caused to be deposited in tram wagons or movable 

XeS. 
R. Lanhain.—Dated 20th November, 1879.—{Not proceeded 

with. 

Double chimneys or glasses are used. The outer of these two con- 
centric glasses rests on a solid plate, being supported by a close rim or 
gallery encircling it; this plate will p be carry a gallery or several 
uprights, formed to support the inner of the two concentric glasses, so 
that the bottom of this interior glass is raised a certain distance above 
the bottom plate. 

4717. Vextitatinc W. P. Buchan.—Dated 20th 
November, 1879.—{ Not proceeded with.) 6d. 

This relates to improvements upon patent No. 2745, dated 9th July, 
1878, and consists in providing a series of vertical shafts or passages, 
each of which communicates at its lower end with a room or apartment, 
from whence it passes upwards to the chimney stalk and there commu- 
nicates with the atmosphere. 

4718. tHe Evecrropes ror Use is Ececrric Licatixc, W. 
B. Godfrey.— Dated 20th November, 1879.—(Not proceeded with.) 2d. 

This relates to the carbon holders, and an arrangement of these rollers 
by which, when one pair ef carbons has been burnt down to a given 
pn. another pair shall automatically succeed to the position occupied 
by the first pair before lighting or when giving out light, and depends 
upon a wire or cord attached to the carbons at the desired point, such 
stop being arrested by a fixed point, and the stop is either burnt or fused 
by the electric arc, then the apparatus is put in motion and another 
pair of carbons succeed to the burnt ove, 

4719. Manvractcre or Cotovrep Papers, W. L. Wise. — 
November, 1879.—{A communication.) -(Not proceeded with.) 

This consists in producing designs or patterns on coloured paper by the 
use of inflated india-rubber or vulcanised rubber cylinders or rollers 
having designs or patterns cut, engraved, or formed therein or thereon. 
4720. Gas Reoviators, 7. Thorpe and R. Tasker.—Dated 20th November, 

1879.—(Not proceeded with.) 2d. 

This relates to the construction of equilibrium gas regulators. 
Weicuinec Apparatos, J. Paraall.—Dated 20th November, 1879 


ted 20th 
2d. 


This consists partly in the employment in a compound or single lever 
balance of central and end bearings with agate s ces, constructed and 
arranged for the knife edges to work upon. 

4722. Macuixe Guns, &c., 7. Robottom.—Dated 20th November, 1879.— 
(Not proceeded with.) 2d. 

This consists of a number of rifle barrels being arranged in a plane 
which is variable and parallel to each other, the back ends of each having 
two studs opposite to each other, and bell-mouthed to receive the conical 
end of the cartridge or breech piece. 

4723. Treatinc asp Beacriryina Cara, &., W. Langwell.—Dated 
20th November, 1879. 

The china or other ware is subjected to the fumes of tin or other 
metallic salts when acted upon by hydrochloric or other acid. 

4724 Packrsas ror Pistons, Pump Buckets anp VaLves, H. 
C. Lobnitz.--Dated 20th November, 1879. 

This consists in the mode of pressing outwards the packing rings or 

strips of pistons, pump buckets and valves, by helical, or conic-volute, or 


4698. Workrsc or Castine Pots, J. Cawley.—Dated 19th November, 1879. 
(Not proceeded with.) 2d. 

This consists in extending the height of the pot by an upper portion 
made to fit into the top thereof. 

4699. J. lavay.—Dated 19th November, com- 
munication. 

This consists, First, in the construction of a billiard table wherein the 
slab and cushions are secured to a framing guided to be moved vertically 
by arms of rocking shafts mounted on the stationary framing that rests 
on the legs of the table: Secondly, in fitting the sides of the framing of 
a billiard table with slides for the purpose of extending the table. 
4700. Seraratinc Trs [row Scrap axp Waste Tiss, 

W. F. Reide.— Dated 19th November, 1879. . 

The scrap or waste is heated toa red heat, allowing the free access of 
oxygen, thus oxidising the whole of the tin and part of the iron, and 
forming a thin brittle coating upon the surface of the metallic iron. 
This coating, which consists of a mixture of ferric and stannic oxides, is 
separated from the metallic iron remaining unoxidised by mechanical 
means. 

4701. Ispicatrnc THE Quantity oF Liguip WITHDRAWN FROM Vats, &c., 
R. F. Walsh.—Dated November, 1879 6d. 

The tap or outlet tube is inserted in the lower end of the vat. An 
ordinary cock is fitted to this tap or outlet tube close to the vessel, where 
the tube is bent downwards, and is continued in a vertical direction for 
a few inches, more or less, according to the size of the tap, where it is 
sgain bent and continued horizontally for about the san.e distance, where 
another cock similar to the first is fitted. In the horizontal part of the 
tap or outlet tube a socket having a female screw is cast in one with the 
tap itself. A glass tube or cylinder is held in a graduated casing with a 
staall screw at the lower end. This casing is screwed into the socket 
above mentioned. 

4702. Actomatic Gas Burners, F. Wirth.— Dated 19th November, 1879.— 
(A communication. Not proceeded with.) 2d. 

This relates to that class of automatic gas burner which effects the 
ignition or the putting out of the flame, by the increase and decrease of 
gas pressure, any number of which burners may be operated at one time. 


4708. Carpinc Fisres, W. and T. Kitchin.—Dated 19th November, 1879. 
6d. 


A rotary drum turns bobbins containing slubbings which to feed 
rollers stripped by a stripper mounted in movable ngs. The 
stripper at intervals is by a crank or cam brought into position to deliver 
the fibre to the doffer, from whence the additional fibre so supplied alon 
with the fibre on the doffer supplied in the usual way is removed ms | 
passes to the rubbers, the additional fibre producing lumps or “ knobs ” 
on the rubbed slubbing afterwards to be spun with yarn by ordinary 
apparatus. 

4704. Manvractvure or Gas, G. 7. Livesey.—Dated 19th November, 1879. 
te 


This consists in attaching each pipe by means to a 
vertical pipe, the bottom of which is connected to a horizontal main for 
carrying off the tar. 
4706. CoxstrrcTion 

November, 1879. 

This consists, First. in the construction and application to screwing 
stocks of a hinged block ; and Secondly in marking the proper position 
of the dies on the edge of the slot, sothat the die can be set to its exact 
position without “trying.” 

4707. Construction or Brakes, &c., W. Worth.—Dated 19th Novein- 
7, 1879. 4d, 

This consists especially in connecting the brake strap with the back 
end of the vehicle, whereby the weight on the horse’s back is removed 
or reduced on applying the brake instead of being increased. 

4708. Exectrric Betts, J. White.—Dated 19th November, 1879.—(Not pro- 
ceeded with.) 2d. 

The signalling apparatus comprises an improved form of contact 


or Screwrse Stocks, 7. Buckley.—Dated 19th 


cyiinar 
portioned so as on being compressed and placed in their sockets to exert 
the required pressure without adjustment by screws. 
4725. Prevestinc ACCIDENTS FROM OVERWINDING IN MINES OR OTHER 
eg Lirts or Hoists, J. Booth and T. Sugden.—Dated 20th Novem- 
» 1879. ° 
This consists in detaching or safety apparatus for preventing accidents 
from overwinding, whereby the winding rope or chain is disconnected 
from the load, while at the same time the load is supported by the appa- 
ratus, so as to be prevented from falling after the rope or chain has been 
disconnected. 
4726. Lerrer Fives, H. J. Haddan.—Dated 0th November, 1879.—(A com- 
munication.) -(Not proceeded with.) 2d. 
is consists of a portfolio, the back of which is covered at its inner 
side with a plate, carrying at top and bottom a rack upon which a staff 
can be fixed, placed — the back of the portfolio so as to press the 
letters against a flange of the metal plate in order to keep them firmly 
together, the ends of the said staff being shaped so as to enable the 
same to be fixed in any two corresponding indentations of the racks. 
4727. Manvractcre or Paper, &., H. J. Haddan.—Dated 20th Novem- 
ber, 1879.—(A communication.)—( Not proceeded with.) 2d. 
This consists partly in supporting the horizontal sieve cylinder in such 
a manner that only rotary but no reciprocating motion of the cylinder is 
possible. 
4728. Treatment or Waste or Rervse Fisn, L. McIntyre —Dated 20th 
November, 1879. 10d. 
This consists in the treatment of fish or fish refuse in close jacketted 
| steam-heated stationary or revolving vessels, with perforated or wire- 
cloth partitions or sides, or fitted with perforated filtering tubes or roses 
for drawing off the liquids to be subsequently treated in vats or tanks 
‘for the recovery of the oils and the production of valuable gelatinous com- 
pounds from the liquids, and for the fact of from the 
solid residue remaining in the vessels, and for the recovery of the solid 
liquid or gaseous products therefrom. 
Cases Packinc Bortes, &c., 7. Cockcroft.—Dated 20th Novem- 
, 1879. 
This consists in a case with a series of partitions running across it 
obliquely, every partition ting its next neighb at one end ina 
| groove, so as to present a zig-zag series of partitions, each groove, except 
| the end one, taking two partition ends, 
| 4730. Forminc anp Workinc Button-Ho.es, G. Browning.—Dated 20th 


lro-conic springs acting radially, such springs being suitably p ro- 


November, 1879. 18. 
The fabric is held in a clamp consisting of two of roughened jaws, 
between which a cutter comes in contact with the fabric and cuts the 


button-hole. The jaws then slightly open to allow the free of 
the vertical needle, which works the stitch along the a sides and 
aruund oneend. A block sustains the fabric against the action of the 
descending cutter. The needle is reciprocated, so as to make it strike 
alternately into the fabric and into the opening, so as to lay its stitch on 
the face of the fabric. The stitch is formed by the needle, and a looper, 
assisted by a pair of loop openers, acting alternately, the clamp in the 
meantime receiving the requisite motion for tnverekig the work under 


the needle. 
4731. Measurtsc Fotpiye Ciotn, J. McClure.—Dated 20th Novem- 
ber, 1879. 6d. 
The cloth ses over two measuring rollers, one recording the entire 


length of web, and the other checking the measurement of the first, or 
indicating the fractional parts into which the web is intended to be cut. 
From the rollers the web is carried round other rollers to a “fly” or 
swing lever by which it is loosely folded, after which it is flattened by 
pressure. 
4732. Roper, Corp, aND Banp-MaKtNG Macutnery, G. F. James.—Dated 
20th November, 1879. 6d. 

A series of bobbins, with the requisite number of yarns thereon, are 

placed upon vertical spindles having flyers and caused to revolve 80 as to 


give the necessary twist. The bobbins are divided into three sets, eich 

revolving in bearings in a small table having a rotary motion around a 

spindle in the opposite direction to that of the flyer spindles. The three 

tables have bearings in a main table driven in the opposite direction to 
the small tables. 

4'734. Wasnine anv Rixsixo Borrtes Casks, Laing.—Dated 
Quth November, 1879. 6d. 

A horizontal pipe is suspended at each end by a crank-rod worked by a 
crank, the cranks being connected by a crank axle to which rotary 
motion is imparted. At intervals along the pipe are reservoirs commu- 
nicating with the interior and containing shot, granite dust, or pebbles. 
The bottle carrier is secured to the pipe and consists of a long board with 
openings to receive the bottles, the mouths of which are inserted into 
the reservoirs. A water supply pipe is connected to one end of the 
entering the reservoirs and carry the shot, te dust, or peb 
with it into the bottles. 
4735. Cueckine tue Issue or Tickets on Coupons, &c., J. Comrie.— 
Dated 20th November, 1879. 6d. 

The instrument when used to clip, print, or emboss a ticket causes a 
bell to ring, and also if it is caused to operate once, twice, thrice or more 
on the ticket according to its value, the value of the ticket is also 
indicated and recorded by a pointer on a dial. 

Come or Open Fasrics, W. Campion, sen.—Dated 21st November, 

Bearings are secured to end and intermediate standards, the top ones 
ge | a rocking shaft, to which are secured sleys, in which guide bars 
slide. Each bar carries a full set of guides, and is traversed endways by 
a suitable wheel. The rocking shaft has truck-bearing levers operated 
by a cam to oscillate the guide bars, Below the guide bars is a horizontal 
bar with bearings on its under side, each having its lower end secured to 
a rocking shaft, also having truck-bearing levers operated by a cam to 
rock the horizontal bir, on the top side a which are plates or leads, in 
which knockimg-over bits are formed, Above the plates or leads is a 
presser bar, the front edge forming tucks in which the beards of the 
needles pass when a tuck-stitch is required. 

#737. Breaxtne or Teartna Races, &c, and H. Dyson and W. W. 
Mellor.— Dated 2ist November, 1879. 6:4. 

A covering or shell of cast iron is fixed to the cylinder, and in it are 
fixed taper teeth for tearing the rags in pieces. 

4738. Puoro-rypoorapny, C. G. Petit.—Dated 21st November, 1879. 4d. 

One of the characteristics of a layer of bichromated gelatine, when 
exposed beneath a photographic plate in the midst of actinic light, is that 
it resists expansion when immersed in cold water in proportion to the 
amount of light it receives, and this property is utilised to produce 
images from this plate in relievo or intaglio. Another peculiarity of this 
layer of gelatine is that it resists solution in warm water in proportion to 
the — received, and hence images in relief and hollow can be 

uced. 

4739. Recorpinc anp Recistertnc LeveL FOR MAKING SECTIONS FOR 
Rai.wWays AND oTHER Surveys, A. M. Rymer-Jones.—Dated 21st 
Novemrer, 1879 6d. 

A wheel is propelled over the track, and connected with it is a second 
wheel of the same size and a small wheel or wheels. turning with the 
first wheel is a vertical pinion which drives a horizontal wheel carrying 
a horizontal surface plate, upon which isa vertical wheel capable of 
traversing from the centre of the surface wheel to its periphery. In 
connection with the vertical wheel is a chain or spring connection form- 
ing the junction with the edge of a vertically suspended wheel heavily 
weighted in one or more of its segments. The motion is transmitted toa 
— held so as to act upon a sheet of paper made to travel at a suitable 
speed. 

4740. Soar, W. Jeyes.—Dated 2ist November, 1879. 2d. 

Anthracinesalt, naphthaline, or any similar crystallisable hydrocarbon, 
whether produced by distillation from coal-tar, shale, or other mineral, 
or in any other manner, is employed in combination with the ordinary 
ingredients of soap. 

4741. Hvurp.es, Contixvovus Fexcixo, Surer Pens, &c., J. MeBwen and 
&. Thompson.—Dated 21st November, 1879.—(Not proceeded with.) 2d. 

The uprights and horizontal bars are made of strip or hoop iron or 
steel, with corrugations extending along its whole length, the extreme 
edges being turned at right angles to the plane of the strip or hoop. 
Fasteners, &c., J. Appleby, jun.—Dated 21st November, 


One part consists of a stud fixed to one side of the glove, and the other 
part fixed to the opposite side consists of a disc with a tongue on its 
upper side, near to the rear end of which is a cross slot. Upon the 
tongue a shell or cupped disc slides, and carries a spring to engage with 
the cross slot. The head of the stud en: with a hole in the shell. 
Side pushers disengage the spring and w the withdrawal of the stud 


4743. Cases ror THE Recerrion or Wine AND oTHER Borries, D. A. 
Maxwell.—Dated 21st November, 1879.—(Void.) 2d. 

The can is fitted with removable partitions. 

4744. Coverine THe Setvaces or FixisHep anp UsFIinisHep Fasrics 
AND AppLyinc Trape MaRKs THERETO, &€., J. Worrall.—Dated 21st 
November, 1879. A 

This relates to improvements on patent No. 8969 of the year 1873, and 
of provisional protection lodged 17th Nov., 1879, and consists of adapting 
to the mechanism which gives to the last pair of chain wheels their 
lateral motion for the purpose of stretching the goods in the direction of 
the weft, printing, embossing, burnishing, or guiding rollers for the 
purpose of causing these rollers to follow the lateral movements of the 
chain wheel. The strips to be delivered to the selvages are coated with 
cement, and are acted upon by guide and ure rollers, so connected 
with the chain wheels that the adjustment of the rollers and chain wheels 
will be simultaneously effected. 

4745. F. E. A. Biische.—Dated 21st November, 1879. 6d. 

The base plate of the machine has openings corresponding with the 
notched disc wheels, and containing a holder or bush, within 
which is fitted an inner holder or bush easily removable, and 
serving to carry the pivots of the notched disc wheels employed to 
carry and impart the travelling motion to the bobbin carriers. A self- 
acting stop consists in providing a transverse pin held up by a spring 
near the bottom of each bobbin carrier, so that when the thread tension 
weight falls, the spring is deflected and allows the pin to come in con- 
tact with end of an arm connected with the engaging and disengaging 


gear. 
4746. Cappres on VessEts ror Tea, Correr, &c., P. A. Thomas.— 
Dated 2\st November, 1879.—(Not proceeded with.) 

A rotating slide is fitted to the mouth of the vessel so as to measure 
out the quantity leaving the vessel. 

4747. Crusninc, anp Conveyina Supstances, J. Iimray.— 
Dated 21st November, 1879.—(A communication.) 6d. 

This consists in combination with apparatus wherein materials are 
conveyed ulong a trough or pan by the action of revolving or reciprocating 
oblique scrapers or blades suspended loosely from a longitudinal shaft, of 
the use of crushing rollers carried by arms from the shaft that actuates 
the scrapers or blades, which rollers are, by the motion of the said shaft, 
caused to pass over and crush the material operated upon as it is moved 
forward by the blades. 

4749. Cuairs, W. Cutler.—Dated 21st November, 1879. 

The foot board can be attached to an ordinary cross-leg fold chair 
and supported by a metal stay with a slot having a curve at the bottom 
end, and by passing a pin through the slot into the chair when the foot- 
board is raised, the pin runs along the slot and drops into the curve and 
secures itself ready for use. The arm an e d so as to 
obtain space to pass a bar to retain the child, and to act also as a foot or 
stand when the chair is folded. 
4'750. Pans ror Concentratine Caustic ALKALIEs, J. Mactear.—Dated 

Qlst November, 1879.—(Not proceeded with.) 2d. 

The pan is made of steel plates arranged so that the joints areas few 
as possible, and in positions where they are less liable than in ordinary 
pans to the injurious action of heat. 

4'751. Wrxpixc Tareap on TO Bopstns or Spoors, Bash and H. Levy. 
—Dated 2ist November, 1879, 8d. 

This relates to or on patent No. 626, dated 17th February, 
1879, and consists of mounting on the main driving shaft a friction plate 
which drives a longitudinal shaft by means of a friction pulley. On the 
latter shaft is a series of grooved pulleys which drive the spindles above 
by bands. To reduce the speed of the spindles as the bobbin increases 
the friction pulley is caused te slide on pe by means of a lever having 
a slot in which a ring bolt is adjustable, to it is attached a cord, the 
other end being fixed to an adjustable arm on a ratchet wheel, connected 
with the nut, which traverses the screw by means of which thread guides 
are moved to and fro. 

4'752. Borer ForNAce AND OTHER Firepiaces, J. M. Stanley.—Dated 
Qist November, 1879. 6d. 

A vertical fireplace has at a certain distance from the bottom an 
opening for the passage of the heat and products of to the 
boiler flue or heating compartment, A lateral opening supplies air to the 


4d. 


—— near the level of the outlet. The fuel is supplied at an opening 

in the top. 

4758. on Brocks ror Decoratina WALLS, &c., W. H. Russell and 
W. C. Straker. —Dated 21st Ne 1879. 2d. 


Paper, leather, veneer or other suitable material is cemented to the 
surface of millboard, a ted as desired, after which the mill- 
board is applied to walls and to various urticles by cementing it thereto 
in a similar manner to tiles. 
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4755. Gas Evornes, W. Foulis.—Dated 21st November, 1879.—(Void.) 


This relates to improvements on patent No. 4843, dated 28th November, 
1878. Flat, conical, or spherical lift valves or piston valves are sub- 
stituted for cylindrical rotating valves. ‘ 

4805. Supportinc Porrery-Ware IN Anp Ovens, B. Leak and J. 
Edwards.—Dated 25th November, 1879.—(Not proceeded with.) 2d. 

The socket pins or thimble pins are made so as to be very easily sepa- 
rated, for which purpose slots are formed to enable an effective leverage 
to be obtained. 


SovurH Museum. —Visitors during the week ending 
July 10th, 1880: — On Monday, Tuesday, and Saturday, free, 
from 10 a.1n. to 10 p.m., Museum, 10,948; mercantile marine, 
building r.aterials, and other collections, 5310. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, !2689; mercantile marine, building materials, and other 
collections, 563. Total, 19,510. Average of corresponding week 
in former years, 20,978. Total from the opening of the Museum, 
19,136,256, 

Nava Enerneer Apporntments.—The followin 
have been made at the Admiralty :—Richard H. Trubshaw, chief 
engineer, to the Indus, for service in the Cambrian; William C. 
Beck, chief engineer, to the Indus, for service in the Reserve ; 
William Holloway, chief engineer, to the Monarch; John Faweett, 
engineer, to the Indus, for service in the Reserve ; Cornelius Pitt, 
to the Indus, for Reserve office; Ebenezer E. Lucas, chief 
engineer, to the Indus, for the Espitgle ; William Gilbert, chief 
engineer, to the Indus, for the Mutine ; Thomas Scott (a). engi- 
neer, tothe Victor Emanuel, for Hongkong Yard ; John William 
Nelson, engineer to the Terror, for the Viper and the Vixen; 
and James Parry, engineer, to the Pembroke, for the Slaney. 

LonpON ASSOCIATION OF FOREMEN ENGINEERS ANE DRAUGHTS- 
MEN.—The usual monthly sitting of members of this institution 
was held on Saturday, the 3rd inst., at the Cannon-street Hotel. 
A paper was read by Mr. James J. Pike, of Messrs, Whit- 
bread’s Brewery, on ‘*Nutt’s Improvements in Steam Boiler 
Furnaces and Flues.” The distinguishing features of the Nutt 
arrangement were shown to consist in the introduction into the 
tubes of a series of intercepting diaphragms, of fire-brick or 
metal, which were said to distribute the flame, &c., over the 
whole heating surfaces of the tube without checking the draught, 
to insure complete combustion of the fuel, and to prevent 
entirely the emission of opaque smoke. It was further stated 
that the Nutt arrangement is, and has been for months past, in 
successful action, under the auspices of the Metropolitan Board 
of Works at the Sewage Pumping Station at Pimlico. 


A SPECIFICATION FoR A Dinner.—The American Society of 
Civil Engineers seem to be possessed of humour. The annual 
dinner of the Society was given a few weeks ago at St. Louis, at 
the close of the twelth annual convention. The menu was headed 
with a clause from a specification :—‘‘ Great care should be taken 
to prepare the foundation, so that the weight of superstructure 
will be equally distributed.” The soupsuggested a second clause: 
—*‘* All materials will be subject to inspection and rigorous tests. 
and if found of improper quality must be »mmediately removed 
from the work,” and the fish another :—‘‘ All the spaces must 
be filled; one course must be impervious to water before next is 
laid.” Before attacking the saddle of lamb and fillet of beef the 
guests were reminded that ‘‘each course must le thoroughly 
grouted with liquid cement formed of the best materials ;” and 
afterwards, when about to deal with the spring chickens, that 
“each course shall be bonded with the one beneath.” The 
bill of fare was creditable to the liberality and judgment of the 
caterers; but at the end it was announced that ‘‘ any work or 
material required to make a neat and perfect job shall be fur- 
nished, no matter whether it has been specifically stated or not.” 
—Architect. 

Tron Maxine ry Amertca.—The B furnace of the Edgar 
Thompson Steel Company made 1183 tons 2801b. of pig iron in 
the seven days ended May 22nd. The amount of material 
charged and the production for each day were as follows, ex- 

sressed in pounds:—May 16th—Ore: Pilot Knob, 155,000; 

feComber, 77,500; Tafna, 232,500; mill cinder, 77,500; mill 
scale, 77,500 (total, 620,000); coke, 381,920; limestone, 275,280— 

ig iron produced, 348,770. 17th—Ore: Pilot Knob, 162,500; 
MeComber, 81,250; Tafna, 243,750; mill cinder, 81,250; mill 
scale, 81,250 (total, 650,000); coke, 400,400; limestone, 288,600 
—pig iron, 412,340. 18th—Ore: Pilot Knob, 158,600; McComber, 
79,300: Tafna, 237,900; mill cinder, 79,300; mill scale, 79,300 
(total, 634,400); coke, 400,400; limestone, 280,800—pig iron, 
377,940. 19th—Ore: Pilot Knob, 139,200; McComber, 69,600; 
Tafna, 208,800; mill cinder, 69,600; mill scale, 69,600 (total, 
556,800); coke, 363,440; limestone, . 243,600—pig iron, 368,900. 
20th—Ore: Pilot Knob, 173,240; McComber, 86,620; Tafna, 
259,860; mill cinder, 86,620; mill scale, 86,620 (total, 692,960); 
coke, 437,360; limestone, 303, 880—pig iron, 373,970. 21st—Ore: 
Pilot Knob, 173,240; McComber, 86,620; Tafna, 259,860; mill 
cinder, 86,620; mill scale, 86,620 (total, 692,960); coke, 437,360; 
limestone, 303,880—pig iron, 368,850. 22nd—Ore: Pilot Knob, 
171,080; McComber, 54,880; Republic, 30,800; Tafna, 256,620; 
mill cinder, 85,540; mill scale, 85,540 (total, 684,460); coke, 
431,200; limestone, 289,520—pig iron, 400,430. Totals for the 
week: Ore, scale, and cinder, 4,531,580 1b.; coke, 2,852,080 Ib.; 
limestone, 1,985,560 1b.; pig iron produced, 2,651,200 Ib. 

Fine Arr Founpry Worx.— The London Company of 
Founders offer the following os for competition amongst 
persons carrying on business as founders, or employed or engaged 
by such persons :—(1) A prize of £10 for the best, and one of £5 
for the second best, specimen in brass or bronze of an original 
nude figure, not to exceed 12in. in height, including the base. 
The figure to be the property of the company, the model to 
remain the property of the designer. With £10 10s, added by 
Past Master James Franks. (2) A prize of £5 for the best, and 
one of £3 for the second best, ornamental bell, not to exceed Yin. 
diameter at the mouth. The first prize bell to be the property of 
the company, the model or pattern to remain the Lape af of the 
designer. (3) A prize of £5 for the best, and one of £3 for the 
second best, specimen of repoussé brass work of lock and hinge 
furniture for doors of medieval design ; the design and the work 
to be by the same person. The first prize to be the property of 
the company. (4). A prize of £5 for the best, and one of £3 for 
the second specimen in brass work for a hanging lamp ; the 
design and workmanship by the same person. The first prize to 
be the property of the company. (5) The Freedom and Livery 
of the Company of Founders to the author of the best essay on 
the “‘ History and Art of Founding in Brass, Copper, and 
Bronze.” To the winner of this prize an_ additional sum of 
£10 10s., the gift of Past Master Robert Warner. (6) Each 
competitor must satisfy the judges, by certificate or otherwise, 
that he is engaged in the b of founding, or employed or 
engaged by some ra or firm so employed. (7) Each object 
must be delivered free at Founders’ Hall, St. Swithin’s-lane, 
during the week ending the 25th October, 1880. (8) Each object 
must be marked with a private mark or motto and numbered, 
and each object must be accompanied by a sealed envelope, 
marked with the same mark or motto as that on the object, and 
containing the name and address of the competitor, and a certifi- 
cate or declaration that the object has not been exhibited before. 
(9) The envelopes will not be opened until the judges have made 
their report. (10) Beauty, originality of design, and excellence 
of workmanship, and where necessary, fitness for the purpose, 
will be considered and influence the judges in their awards. 
(11) All the prizes will be in the absolute discretion of the Court, 
it being a condition that no prizes will be awarded if, and when 
in the opinion of the judges, an adequate standard or degree of 
merit has not been attained. (12) The judges will be Past 
Masters, Robert Warner, W. C. Fowler (deputy), George 
Edward Forrest, and George Aitchison, and Warden Compton 
Warner. (13) Notice of the delivery of the prizes will be sent to 
each competitor by post to the address given by him. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
TRONMASTERS are this week upholding their quarterly meeting 
quotations. These were an advance upon the rates at which they 
had mostly booked orders in the previous fortnight. At those 
increased rates a little business was done last week, but the bulk 
of the new work now in hand at the mills was obtained just prior 
to the quarterly meetings. That work, with the orders previously 
booked, is pretty much enough to keep the leading departments 
of individual firms in fair activity up to the close of this month. 

Since the rates at which the orders were accepted leave a very 

narrow fringe of profit, makers decline to e@ any more con- 

tracts on the same terms. They hope that between now and the 
completing of the new work it will be at least possible to secure 

a fair amount of other business at the advanced prices which they 

are at present quoting. The prospects are not greatly in iron- 

master’s favour. There was plenty of negotiation at the quarterly 
meetings, and there was every reason to look for a fair distribu- 
tion of specifications in the subsequent few days. However, the 
distribution has been only meagre. Much of the inquiry is 
believed to have been upon speculative account, and in 
the hope that fine dry weather would improve the harvest 
prospects. Inasmuch as there has been rain instead of 
sunshine, the tendency to speculate was jproportionately 
diminished. Consequently the transactions entered into this 
week have been within expectations which ironmasters formed at 
the date of my last. Most strength is noticeable this week in 
hematite pigs. These were quoted to-day in Birmingham, and 
yesterday in Wolverhampton, at £3 15s., and there was less 
disposition than a week ago to take £3 10s.; nay, consumers 
were assured by agents that the leading hematite pig firms would 
declare higher prices probably before the week was out. Buyers 
were comparatively unmoved by the prospects; yet sales have 
been made in these two days which have certainly been stimulated 
by the upward tendency of the market for hematite iron. The 
larger cles of hematites for iron and tin-plate making purposes 
have combined with a better business in Bessemer qualities to 
produce the upward tendency in this class of raw material. 
Staffordshire all-mine pigs are scarcely so strong as they were 
last week, and may, some of them, be had at nearer £3 5s. than 
was then possible. From this figure they are still quoted up to 
£3 10s. and £3 15s, Cinder pigs were likewise easier to Sey 
to-day than last Thursday ; qualities for which at the earlier date 
£2 2s. 6d. was asked, were to-day to be had cary 4 at £2. 

Staveley pigs were still strong at £2 19s., without, however, 

much business doing. For Northampton iron £2 7s. was asked, 

but not, however, secured. 

Marked bars were mostly firm at £8, but the money was rarely 
given. From that figure bars tapered down, according to quality, 
to £6. This latter price up to £6 10s. is the average for common 
bars, though such a price as £5 12s, 6d. would still be accepted in 
a few cases if a good order should be offered. Bars of the 
description made by the Patent Shaft and Axle-tree Company, 
Limited, could not, however, be had at less than £7. At this 
figure the firm reports their bar mills busy. Plating bars may be 
got in several instances at as low as £7 5s. 

Gas tube strip was offered to-day at from £5 15s. to £6, but 
the price did not prove enticing. Certain makers of hoops 
reported themselves in the receipt of inquiries for petroleum 
barrel hoops for America; but it was not easy to trace actual 
orders, A fair quality hoop was to be had to day at £7 easy. 
From that figure prices gradually receded to a minimum of 
£6 10s. in a few cases where the mills are short of orders. 

Nail rods were at £6 5s. to £6 for common qualities. Makers 
were less disposed than a fortnight ago to accept prices which 
— delivery into account, means £5 17s. 6d. per ton at the 
works, 

Best sheets were strong. ‘‘ Severn” singles were quoted at 
£12; and the makes of the same firm, Messrs. E. P. and W. 
Baldwin, ranged for other qualities up to £15 and £20. 

The same firm, who also produce tin-plates, reported well of 
the demand and of prospects. Local tin-plate firms were strong 
at 22s. per box for I.C. coke delivered in this district. This is a 
rise of 2s. upon previous sales, and at that figure we are familiar 
with purchases of lots of 100 boxes. 

Boiler plates were quoted at from £9 10s. to £10 for excellent 
qualities ; but there were boiler plates to be obtained down to as 
low as £9. 

Sheets of the qualities required by the galvanisers for pi 
making were firm at £8 for doubles as a minimum. Galvani 
sheets were strong, and some makers asked an advance upon the 
fortnight of 10s. per ton, 

The Liverpool trade looks a little better upon the week. 
Merchants there intimate that the American demand is beginning 
to stir a little; but they are less hungry for American orders 
than they were at the close of 1879; for so soon as the ‘‘ boom” 
showed signs of having spent itself, refusals to accept iron bought 
at higher prices were numerous. There is still a considerable 

uantity of iron lying in Liverpool which ought to have been 
shipped long ago, and for which merchants have had to pay the 


makers. 

The Sheffield firms are doing a steadily growing business 
hereabouts in Bessemer steel to replace common cast qualities 
for making engineers’ hand tools, anvils, &c., as also to meet the 
necessities of seme of the departments at the edge-tool factories. 

In consequence of the reduced number of furnaces going, the 
demand for minerals of every kind required at the blast furnaces 
has largely fallen off. One agent alone reports a decrease upon 
January of 500 tons per week in his sales of limestone. ‘ 

Coke is difficult of sale at, for Durham aualities, 19s.; Staveley, 
16s.; South Wales, 16s.; and Yorkshire, 15s. per ton. Coal is 
cheaper than for a long time past. Best thick coal is not very 
difficult to buy at a trifle over 8s. per ton of 23 cwt. 

There is a decided improvement in the sporting gun trade of 
Birmingham. American orders for breech-loaders for between 
14,000 and 15,000 have just been accepted, but at prices which 
are very low. The military department is dull. 

The strike of the Sedgley horse nail-makers may now be con- 
sidered to be at an end, for one of the largest employers has 
consented to pay the 6d. advance. The wrought nail-makers in 
the Old Hill, Rowley, and Hales Owen districts seem to have a 
better prospect before them. During the week most of the firms, 
having received some large orders, have given out iron sufficient 
to keep their operatives in full employment for three months. 
This only relates to the small wrought nail branch, where the 
competition of the machine and pressed nail-makers is not felt. 
In = larger sections trade is still dull, and many operatives 
are idle. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A Panis correspondent who mixes up the names of local firms 
somewhat strangely, furnishes one interesting item of news with 
regard to what he calls “‘the double, or mixed plated system, 

atented by Messrs. Cemmell, Wilson, and Co., of Sheffield.” 
What he means is the ee armour-plate, patented by Mr. 
Alexander Wilson, of the Dronfield Steel Works, and manu- 
factured by Messrs Charles Cammell and Co., of the Cyclops 
Works, Sheffield. The interesting item is that ‘‘ the Aciéries 
de la Marine have acted wisely, conjointly with MM. Mane 
Frtres, of Rive de Gier, in securing the exclusive right of making 
use of the invention in all parts of France.” The same corre- 
spondent states that the French Government has just given a 
contract to the Aciéries de la Marine for the supply of 3000 tons 
of mixed armour-plates for two new ironclads. If this statement 
is correct the French Government will have the new armour-plates 


in their war ships quite as early as our own Government. —— 
to the same authority, when the Thomas and Gilchrist process 0! 

dephosphorisation was first established, M. Taskin, a manu- 
facturer in the east of France, purchased a licence to work the 
idea in the department of the Meurthe-et-Moselle for the sum of 
1250f. MM. Schneider and Wendel ie secured the monopoly 
of the invention minus the licence referred to, paid Taskin no less 
than 750,000f. for his interest in the discovery, and have now 
farmed out his licence to a syndicate of Longwy for 800,000f. 
This looks as if the Thomas and Gilchrist process was warmly 
appreciated in France. 

n the Notts and Derbyshire coalfields adjoining this district 
half time is being worked. The demand for house coal is par 
ticularly weak, and it is with difficulty orders can be had sufficient 
to afford even three days’ employment. Several collieries have 
closed altogether. A similar remark applies to steam coal, with 
the exception perhaps of some collieries on the Mansfield and 
no gmaaas line, as well as Pleasley, Tiversall, and Kiveton 

ark, 

Pig iron is firmer, and in some quarters there is a fair demand, 
but prices do not rise appreciably for local makes. Business at 
the a is very quiet, and similar reports come from the iron- 
works. 

Demands for best qualities of tool steel are scanty, but there 
are numerous inquiries for common grades of spring and Bessemer 
steel, tires, axles, springs, &c. There are also large contracts on 
the market for Bessemer rails. The Great Northern Railway 
Company gave out orders the other day for upwards of 
20,000 tons, a portion of which fell to the lot of the Phenix 
Works, Rotherham. Rail manufacturers will not admit that they 
are working under £7 and even £8 a ton; but I have good reason 
to believe that much lower rates rule at present. I have been 
told that the current price is about £5 10s. per ton at the works, 
which is a figure at which a reasonable profit is scarcely possible. 

File orders are plentiful, but at very long discounts. Manu- 
facturers say that the recent advance of 10 per cent. in w: 
has not been covered by a —— increase in selling price, 
and there is a growing impression that the advance was premature. 
It is hoped that the present keen competition may soon be at an 
end, and more profitable rates rule the market, otherwise the 
—— will be obliged to require a return of the recent 

vance. 

The report of Messrs. Davey, Brothers, and Co., Limited, Park 
Ironworks, Sheffield, was issued on Wednesday. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

GENERALLY a more healthy tone is maintained throughout the 
iron trade of this district, but there is still an absence of any 
large actual requirements on the part of consumers. Foun 
engineers, and machinists as a rule continue very slack, the only 
activity, as I have pointed out in previous reports, being in 
finishing old work, the iron to cover which has already Aes 
bought, whilst finished iron makers are also wanting very little 
iron, their present requirements in most cases being well supplied, 
and there is little or no pressure on their part for early deliveries. 
The upward tendency in the price of pig iron has, however, had 
the effect of bringing into the market the few buyers who are 
really in want of iron, but who have hitherto been holding back, 
and to this extent there has been an increased amount of business 
doing, whilst sellers eek mee J been able to command rather 
better prices than those ruling last week. 

Lancashire makers’ of pig iron are in a better position than 
they were, and some tolerably good sales of local iron have been 
made during the last week or ten days, the higher prices, which 
have been considerably above those for Lancashire brands, now 
asked for Middlesbrough iron having enabled local makers to 
secure orders which otherwise would have gone into the hands of 
north country houses. Lancashire makers being now under less 
necessity to press for orders than they were a fortnight back 
have advanced their prices, and for delivery into the Manchester 
district the quotations are now 50s. per ton less 2} for No. 3 
foundry, and about 49s. less 24 per cent. for No. 4 forge. 

For outside brands generally higher prices have also been 
ruling in this market. In Lincolnshire iron sales are reported at 
about 47s. 6d. to 48s. per ton less 24 for delivery into the Man- 
chester district, which is about 1s. to 1s. 6d. per ton above what 
makers were taking last week, and for Derbyshire irons about 
48s. 6d. to 50s. per ton less 2} per cent. is quoted. For g.m.b. 
Middlesbrough iron delivered equal to Manchester 49s. 10d. per 
ton net cash is now quoted, but in the face of the lower price of 
other brands the business doing at this figure is only limited. 

In the finished irun trade there is no very material change to 
notice so far as any actual improvement is concerned. Some 
makers report more inquiries, but these do not as yet appear to 
have resulted in very many new orders having been given out, and 
the forges as a rule continue short of work. There is, however, . 
a more aioe feeling, and with the firmer tone in the pig iron 
trade finished ironmakers are naturally less diggons to press for 
business at under their list rates. For hoops, if anything, rather 
more money is being asked, but bars can still be bought at low 
figures, local makes delivered into the Manchester district being 
quoted at about £6 per ton, and in some cases under. 

In the coal trade of Lancashire, the depression, so far as all 
classes of round coal are concerned, continues extreme, and surplus 
ome are forced on the market at such low prices, that it is 
difficult to say what needy sellers would take to move off quan- 
tities promptly. A fair indication of the state of the market 
and the want of confidence in any early revival of trade enter- 
tained in some quarters is afforded by the keen competition now 
going on in the market for gas ccal contracts. Not only are the 
prices quoted lower than have been known for years past, but 
coal is offered freely for long forward delivery, and consumersin most 
cases are able to confine their selections for contracts to tenders 


coal at 4s. 6d. to 5s = ton. There is still a fair market for 
n the cotton mill districts, and although 


oted at 3s. 9d. to 4s, 3d., 
and good siack at about 3s. 3d. to 3s. 9d. per ton. 

There is still an absence of demand for shipment, and steam 
-~ is i for sale delivered at the Lancashire ports at about 

. per ton. 

e collieries throughout Lancashire are working very irregu- 
larly, the majority of them not running more than about three 
days a week, and there is a disposition amongst many coal 
prietors to still further curtail the production rather than press 
sales at lower rates. 

The improvement in the demand for hematite qualities of pig 
iron in the Barrow-in-Furness district, which was reported last 
week, is maintained, and the inquiries which have 4 m made 
during the pest few days are such as to justify the belief that the 
market will still proceed in an upward direction. A few gi 


orders have been booked for Bessemer qualities of iron, at prices 
reaching as high as 75s. per ton at makers’ works, and 70s. per 
ton for No. 3 forge, while white and mottled samples are quoted 
at 65s. to 67s. 6d. per ton. Steel rails are in improved 
request, and it is thought that a number of orderé- for 
will be booked during the ensuing few weéks. 


foreign delivery 


= 
extending over three years, a course which many of them I 
understand are adopting. As an illustration of the prices which 
are being quoted, r may mention that screened gas coals are 
being offered for delivery equal to Manchester at as low as 7s. 
per ton. In the house coal trade there is little or nothing doing, 
and list rates are altogether nominal so far as anything beyond 
retail sales is concerned. Common round coal for iron-making , 
and steam purposes is also very bad to sell, and supplies are much 
i in excess of: requirements with extremely low prices ruling. Good ; 
round coal can be bought in quantities at 7s. to 7s. 6d. per ton at 
the pit mouth, seconds at 5s. 6d. to 6s. 3d., and common round 
ho Dever prices are 
| 
| 
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Tron ore has improved in value and is quoted as high as 
16s. 6d. per ton; but very large parcels have been sold 
during the week at from 13s. 6d. to 14s. The furnaces and 
steel mills are all well employed, and although it was probable a 
short time ago that the production of both these classes of metal 
would be reduced there is no probability that such will be the 
case, as makers have orders in hand on old account, besides the 
business now being transacted, which will maintain the activity at 
ironworks. Shipping is not so well employed as it has been; but 
in a week or two several large consignments of metals will be 
despatched from Barrow and other local ports. 

The tonnage of pig iron exported from Barrow, for the month 
ending June 30th, was, according to Browne’s export list 17,525 
tons, while the tonnage cf steel stands at 12,568 tons. This 
places Barrow as the second highest on the list for the export of 
these metals to foreign ports. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron trade has considerably brightened in prospect since 
my last letter. Towards the latter end of last week a firmness 
became apparent, which has gone on increasing. The consequence 
is that makers are now holding out for advanced prices, and con- 
sumers are becoming eager to purchase. 42s. per ton is now the 
general rate for No. 3. No doubt a good deal of the existing 
firmness is due to speculation, but at the same time it es an 
improved demand, which is likely to continue, as very cheering 

rospects come from iron manufacturing districts. The only fear 
is that, as has nearly always hitherto happened, speculators will 
overdo the improvement, and bring about consequent decline. 

Messrs. Connal and Co.’s stock of Cleveland iron continues to 
increase. It now amounts to 91,660 tons, an increase of 650 tons 
upon the week. The shipments of iron from the port of 
Middlesbrough continue to be above the normal quantity. Last 
week they amounted to 24,000 tons, which brings up the average 
of the portion of the month now expired to the level of the best 
shipping months which have occurred since the American demand 
set in in August last. One peculiarity, however, is that there 
are practically now no deliveries on American account, and yet 
the increased shipments which were inaugurated by that demand 
continue. Scotland is likely to become a larger customer for iron 
during the next month or two. Notwithstanding the prejudice 
which exists against Cleveland iron in many centres, tch 
founders know too well its usefulness for mixtures not to avail 
themselves of the comparatively cheap rate at which it is sold. 
If Scotch irun continues to advance, the demand for Cleveland 
iron will most certainly become larger. 

The North-Eastern Railway traffic returns again show a most 
satisfactory increase. For the week ending Saturday last that 
increase amounts to £15,484 as compared with the corresponding 
week in last year, and £3310 over the corresponding week in 
1878. As usual, the mineral department contributes in the 
largest proportion to that increase, the amount being £6418. 
Passenger traffic also shows the large increase of £4395. These 
facts surely indicate a wealthier condition of the country 
generally, and although in many parts of the Cleveland district 
a great amount of distress still exists, it must be admitted that 
the position of the district is infinitely better than it could have 
been reasonably expected to become twelve months ago. 

During the munth of June the exports of manufactured iron 
and steel from Middlesbrough amounted to 22,920 tons. India 
was the chief customer, taking 8655 tons. 

The manufactured iron trade has undergone exactly similar 
changes to the pig iron trade, and its fortunes are now on the 
rise. Shipbuilding iron especially has become considerably 
enhanced in value, and is now quoted fully 10s. per ton above 
last week’s prices. Plates are selling at from £6 10s. to £6 1is., 
and angles £5 15s. to £5 17s. 6d. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Owrne chiefly to speculative causes the Glasgow iron market 
has been strong, and advancing prices have been paid for 
warrants. There is no improvement in the demand either for 
the United States or the Continent. For iron for home con- 
sumption, however, there is rather more inquiry. Since last 
repcrt an additional furnace has been put in blast at Shotts, 
making 117 in all blowing, as compared with 90 at the same date 
last year. The exports of pigs were 2369 tons less than in the 

receding week, and there is likewise a decline in the imports 
rom the North of England of 800 tons. Only 496 tons of pigs 
were placed in the course of the week in Messrs. Connal and Co.’s 
stores, which now contain an aggregate of 448,980 tons. 

Business was done in the warrant market on Friday forenoon 
at 51s. 3d. to 51s. 11d. cash, and afterwards at 51s. 8d. cash, and 
Sis. lid. one month. In the afternoon transactions were effected 
at 51s. lid. to 52s. cash, and 52s. to 52s. 14d. one month. On 
Monday forenoon the market was excited and strong at 52s. to 
52s. 9d. cash, whilst in the afternoon buying began at 52s. 44d.., 
and advanced to 53s. 7d., closing with sellers at that figure, and 
buyers 1d. less. The market was strong on Tuesday with busi- 
ness from 53s. 24d. to 53s. 11d. cash, and 54s. one month. On 
Wednesday sales were pressed, and the price of warrants fell in 
the course of the day to 51s. 4d. cash. To-day—Thursday—the 
tone of business was flat, with transactions at 51s. to 50s. 9d. one 
month, closing buyers 51s. 6d., sellers 51s. 7d. 

Makers’ prices have been advanced all round in amounts vary- 
ing from 1s. to 4s. 6d. per ton. 

Manufactured iron is somewhat firmer, and in some of the 
works there is considerable activity. All the public works in 
Glasgow and district will be closed after this—Thursday—after- 
noon for about a week during the Fair Holidays. Trade is some- 
what brisker than it has been at the same time for some years, 
and the tion of busi ill therefore be on this 
occasion that usual. 

The shipments of iron manufactures from the ye during the 
past week included the hull of a steamer and machinery, valued 
at £57,000, for Genoa; two steamer hulls for Marseilles, valued, 
the one at £48,000, and the other at £18,000; £7240 worth of 
sewing machines ; £7274 machinery, of which £4574 was sugar- 
making for Demerara; and boilers to the value of £10,000 for 
Bremerhaven. 

There is as yet nothing favourable to report with respect to the 
coal trade, which continues dull in the West of Scotland, the 
production being more than equal to the demand. Prices are 
very moderate. The foreign shipments are under the mark, but 
there ap} to be a fair coasting trade at some of the Ayrshire 
ports. In the Eastern mining counties a little more business has 
been reported; and in all the coal-getting districts there is a 
feeling that ibly a change for the better may take place 
towards the close of the summer. 

The blacksmiths in the shipbuilding yard of Messrs. Gourlay 
Brothers, Dundee, have struck work, in consequence of being 
informed that in future they will be paid by the piece instead of 
by weekly wages. 

At a meeting of the Fife and Clackmannan Coalmasterws’ 
Association, held at Burntisland, towards the close of last week, 
the wages question was under consideration, and it was agreed to 
defer making a reduction at present, although it was considered 
that some decrease was warranted by the condition of the trade. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Iw connection with collieries in Wales, a narrow roe has 
oe experienced at the Maindy Colliery, Rhondda Valley. 


day last week some of the colliers Jeft’a door open, and the 


lace at once began to fill with gas; fortunately the men had 
+ 4 thoroughly sound, and by putting them out and hurrying 
to the bottom of the shaft they escaped. Had one lamp been 
imperfect there would have been another colliery disaster, as 
upwards of oy men were in the pit. The punishment inflicted 
was a fine. is should be altered, and as capital is to be 
burdened with heavier responsibilities, I submit that the Legis- 
lature should tax labour in such a manner that local justice could 
only in proven cases inflict “‘hard labour.” It is a farce for one 
whose ~—— has placed sixty lives in jeopardy to escape with a 
fine of a few shillings. 

The Ebbw Vale Company have secured the Italian coal 
contract. The report of the last meeting is in many senses a 
favourable one. The output of coal has n increased, and so 
also the make of steel, and the company are in a position to turn 
out 5000 tons of pig, 2000 tons of steel rails, and 500 tons of iron 
rails weekly, besides a quantity of coke and merchant bars. 

A hopeful feature of the company is that they have expended 
£19,000 in improvements. It is only by so doing and keepin 
pace with the times that the cost of production can be limited, 
and the company stand a good chance in competing for business. 

The various ironworks are continuing to import foreign ore 
freely. Amongst these is Dowlais from Bilbao; Ebbw Vale 
from Bilbao, Porman, and Escombrera; Blaenavon from Bilbao; 
Treforest and Rhymney from the same. It is tolerably certain 
that the majority of the works have entered into lower contracts, 
as in the face of rather stagnant times the importation of iron ore 
continues excessive. It is actually noticed by the Americans, as 
also in the Iron Age, that the enterprise of the Welshmen is 
noted, and the conclusion drawn therefrom is favourable to 
another fiush of business. Prospects are certainly improving. 
Steel rails are quoted at 5s. advance per ton, and there is a tardi- 


ness in making long and heavy contracts which may be accepted | 


as encouraging. 

The — of the last week of pig, bar, rail—both iron and 
steel—and spiegeleisen from Cardiff and Newport have amounted 
to 4930 tons. Amongst this was a quantity of pig for Syra and San 


Franciscv; rails for Buenos Ayres, New York, and San Francisco. | 


Newport is well off for iron shipping business, and it has been 
remarked that while the northern ports complain of the alling 
off in this respect, there has been little change at this port. Even 
in coal, notwithstanding that we are just entering upon a season 
which is usually a dull one, the exports are well maintained. 
This is the case also at Swansea, but not at Cardiff, for excluding 
bunker and coastwise coal, the total export last week was onl 
slightly in excess of 88,000 tons. The Cardiff shippers and - 
owners connec are not much discomp»sed at this, as it is an 
ordinary occurrence, and are satisfied if prices are maintained. 
The Pacific Steam Navigation Company, as well as the Italian 
Government, have decided on loading at Newport. 

There is now presented in the Blackwood valley a forecast of 
what may be expected in others, as the coal seams are work 
out. The collieries one by one in this district are coming to a 
close, and last week the pumps were en out of one of the 
finest, known as Tir Philkins, and the men left to look for work 
elsewhere. In less than fifty years a more important district, 
Aberdare, will witness scenes of the kind, though fortunately for 
the district, the fine collieries of the Ware, and extending from 
Bwillfa to Aberaman, are in full vigour of output. I hear that 
Worcester tin-plate works are closed, and three furnaces at 
Brynaman. e Maesteg men also continue out, alleging that 
they intend seeing what course Dowlais men will take. It 
is not yet known what those ironmasters intend who have given 
notice of a cessation of contracts at the end of this month, but it 
is ——_ that a5 per cent. reduction will be the extent. A 
gratifying event has just taken place at Liydney-on-Severn tin- 
plate works. Notice was given there a month ago of a cessation 
of contract on July 10th, but a seeond notice was issued on 
Saturday last to the effect that the old rate of wages would be 
continued. 

The Rhymney Company sent off a fine cargo of 1870 tons of 
rails this week to South America. 

The tin-plate trade is still sluggish, and amongst the literary 
emanations from —_ is one which has attracted consider- 
able notice, to the effect that a reduction of wages, and not make, 
is the only certain curative for the present state of things. 

The colliers are watching with some interest the dispute now 
going on between the owners and men at Forchneol, and have 
agreed at a large meeting at Aberaman to help the colliers in 
paying legal expenses. At the same meeting, held on Monday, 
the regret was expressed that the report of the accountants in 
connection with the sliding scale had not been published. I do 
not expect any improvement in wages when it is. The minimum 


rate of prices only has been maintained. 


PRICES CURRENT. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are pre} to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


ScoTLanp— £8. 
G.m.b.—No.1.. .. .. 214 6! 


toe 


Be. 8.. 218 1 
Gartsherrie -No.1 .. 218 0 Dalmellington—No. 1.. 1 
No. 3 - 214 0 No. 8 .. 1 
Coltness—No.1 .. .. 219 0 At Ardrossan. 
No. o SM O 
Summerlee—No.1 .. 216 6 Shottse—No.1.. .. .. 217 0 
0. so No.8... .. 213 0 
Monkland—No.1.. .. At Lei 
Clyde—No. 1 - « 214 6 CLEVELAND— 
Govem—No.1.. .. .. 214 6: NO. .. 3 8 O 
At Broomielaw. | No. 4, foundry .. .. 21 0 
Calder—No.1.. . .. 238 0| No.4, forge .. .. .. 210 
> Mottled or white .. .. 2 1 0 
At Port Dundas. Thornaby hematite .. 415 0 


TrepEcaR—MonmovuTusuire—No. 8 tin-plate pig iron, 13us. at works. 
= No. 3 foundry pig iron, 85s. 0d. do. 


Wa.es—lIron rails, f.0.b. os 610 0t0 0 00 
Iron bars, f.o.b. ee me «+ 610 0to 0 00 
DerpysHine—Grey forge, at Sheffield o 
No. 3 ee ee 210 Oto 0 0 0 
LancasHirE, in Manchester—No.3and4., 2 9 Oto 210 0 
Hematite, at works, Millom “ er 
No. 1 to No. 3 om os os os - 8 0 Oto 310 0 
Forge, mottled and white .. oe os oe - 810 0 
Maryport Hematite—No. 1 to No. 3 + 3 0 Oto 310 0 
Puddled Bar— 
Wates—Rail quality, at works 40 0t0 000 
CLEVELAND, delivered on trucks os - 45 Oto 415 0 
MIDDLESBROUGH léin., plate quality, perton 412 6to 0 0 0 
LancasHiRE, delivered at Manchester -- 410 Oto 412 6 
Shi IRON. 
ne oe 710 Oto 8 0 0 
Wares—At works, net .. oe 710 Oto 0 0 0 
in trucks, at works .. 610 0to 615 0 
jler Plates— 
os oe oe 10 0 Oto 0 0 6 
Lancasuire, to 5 cwt. each plate .. 
SHEFFIELD .. es oe -- 1010 Otoll 10 0 
Bow ino and Low Moor— 
Under 2} cwt. each, upto4cwt. percwt.'1 2 Oto 17 0 
4cwt. up to7 cwt.and upwards .. - 110 Oto 119 0 
STAFFORDSHIRE, per ton oe oe -- 910 0t013 0 0 
freeontrucks .. 710 0t0 8 00 
Giascow, f.0.b., per ton oo ee 80 0t0 900 


Angle Iron— 

Bow ine and Low Moor, per ewt. .. oe oe - 1306 
STAFFORDSHIRE, per ton 80 0t0900 
LANCASHIRE oe es 6 0 Oto 6 2 6 
STockTON .. ee os ee os + 610 0to 0 00 
Rounp Oak ee ee ee ee 9 2 6t0oM 00 
CLEVELAND ee 26 os oe 515 0to 6 5 0 

ELSH oe oe + 70 Oto 710 0 
Gascow, f.0.b., per ton ee 6 0 0t0 615 0 

Bar Iron— 

Low Moor and Bow na, per cwt. .. ss 0to 140 
STAFFORDSHIRE, per ton ee oe + 7 0 0to 1010 0 
Rounp Oak os ee ee oe ee 6to13 10 
Merchant Bars— 
STOCKTON .. ee 610 Oto 615 0 
WELSH oe ee ee ee 6 5 Oto 610 0 
LANCASHIRE ee ee ee 6 0 Oto 6 2 6 
Guascow, f.o.b. .. ee 610 0to 0060 
Suerrietp—Bars from warehouse .. 70 0t0 8 00 
Nail Rods.—Gascow, f.0.b., perton .. 610 0to 7 0 0 
f.0.b., per ton 710 0to 8 00 
CLEVELAND ee oe oe 6 0 0to 0 0 0 
Wa.es ee oe 5165 0t0 000 

Railway Chairs—G.ascow, f.0.b.,por ton 410 5 0 0 

Pi LASGOW, f.0.b., perton 50 0t0 6900 

Sheets—G.ascow (singles), per ton .. + 8 0 Oto 810 0 

Hoops—Mancuester .. oe 615 0t0 700 

STEEL. 

pring ee os ee es 18:0 Oto21 0 0 
Ordinary cast rods oe oe 17 0 0to% 0 0 
Fair average steel oe oe “ - 2 0 Oto 36 0 0 
Sheet, crucible .. ee 0 64 0 0 
Sheets, Bessemer oe 160 0to22 00 
Second-class tool ee ee ee -- 82 0 Oto 48 0 0 
Best special steels es oe ee 50 0 0Oto76 0 0 

Best tool 52 0 Oto 76 0 0 
Special tool ee 76 0 Otoll2 0 0 
ae ee oe 6 0 Oto 710 0 
Sheffield steel ship plates .. ep 13 0 
Sheffield steel boiler plates e oe «+ 40 Otol 0 0 
Wa es— ee ee 715 850 
Bessemer pig iron ee 40 0t0 400 
MISCELLANEOUS METALS. 

sd. 
Copper—Chili bars ee perton 61 0 0 to 6110 0 
British cake and ingots ee ee + 6 0 0to 6 0 0 
Best selected ee oe ee ee « 66 0 0to 6610 0 
British sheets, strong .. 71 0 Oto72 0 
Tin—Straits oe ee 8 0 0t000 0 0 
British blocks, refined .. os 92 0 0t0 93 0 0 
” bars ee ee ee 91 0 Oto 92 0 O 
Lead—English pig 00 0 0to9 0 0 
8 ish do. oe ee MLD Otol 0 0 
eet oe ee ee ee 16 5 Oto 1610 
Spelter—Silesian ee - 18 2 6to 1810 0 
nglish .. oe ee ee os 0 0 0t000 0 0 
Zinc -English sheet .. 9 +. 2210 0 to 2310 0 

Phosphor Bronze—per ton— 

ng metal XI $e 0 0to1l2 00 
Otheralloys .. 120 0 0t0135 0 0 
Nickel, per Ib., 2s. 6d. to 3s. 
COAL, COKE, OIL, &c. 
Coke— £8.d. £8. d. Smithy .. .. 0106-012 

Durham .. .. 0100—0120;/ South Durham... 0 6 6—0 13 
rbyshire .. 612 0-013 0| Derbyshire— 

Sheffield, melting 0 17 0—0 18 0 Best at pits 60 80-0110 

adi. eh 00-0 10 Converting .. 0 76-0 90 
ou 0 10 0—0 12 6 to ck 60 

08 st, per ton— cashire—Wigan pit prices— 

South Yorkshire—At the pits— Arle ee ¢ 76—0 8 
Branch .. .. 011 2—01311 Pemberton 4ft. 0 60—0 6 
Silkstone,house 0 10 4—0 11 6 Forge coal ., 0 46—0 5 
Converti: 0 76-0 90 « 39-0 4 
Steam *.. 063-0 70 Slac! eo ef O0 30-0 89 
Slack - 40—0 5 6) Oils, tun— £8.d. £8. d. 

Wales, through.. 0 8 6—0 89 Lard oil 88 00-3900 
Steam, less2}.. 0 8 3-0 106 . 2615 0-00 00 
House, at port 0 79-0 93) Rapeseed, brown 28 10 0—00 0 
Small steam .. 0 23-0 36 ». Engl. pale 30 10 0-00 0 
Small house .. 0 83—0 59) Petroleum ‘d 

Glasgow—Per ton, f.0.b.— rgal.) .. 0 0800 
Main.. .. .. 0 59-0 60/Tallow,cwt .. 2 10-216 
Splint .. .. 60-0 63 


* Supplied to railway companies and large works. 


PRICES CURRENT OF TIMBER. 


£8. £6. | £s. £4. 

Teak, load .. .. .. 14 0 16 0 | Quebec pine, 2nd., 10 0 16 10 
Que! pine,red .. 8 0 4 5 | » 3rd... 8 0 1010 
yellow.. 35 5 0 Canada, spruce Ist. 910 10 10 

pith .. 8 5 410 | Srdand2nd 7 0 8 5 

Oak ... 5 0 6 0 =New Brunswick .. 610 8 0 

Birch .. .. 8310 415 } 0 

Elm .. 45 50 St. Petersburg 13 0 6 

and .. .. .. 1010 11 10 
Dantsic & Meml.oak 310 5 0 Wyburg.. .. .. 810 1110 
Fir .. .. .. «. 2 5 410  Battens,allsorts .. 6 0 810 
» underdzed .. 110 2 0 FLooRincsps.sq.oflin.s. d. s. d. 

» Riga... .. .. 310 4 5 | Firstyellow .. ..10 0 15 0 

5 white .. .. 8 6 10 0 
Wai log.. 3 0 610 Second quality 
Lath, Dantric,fathom 6 0 7 0 Mahogany, Cuba, «s. d. as. d. 
St. Petersburg. 810 9 0 superficial feot. 0 5 O 8 


Dea.s, per ©, 12ft. by Mex »do. .. 0 42 0 & 
8 by dip. :— Honduras, do. 0 43 0 
Quebec, rine ist .. 14 0 23 0 
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' cultivating plant complete ; and these two firms no doubt | use of two engines, each provided with a horizontal 
STEAM CULTIVATING MACHINERY AT THE manufacture more plant of the kind than all the remain- | winding drum under the Psa of the boiler. These 
CARLISLE SHOW. ing firms put together. As we have said, they both exhi- engines take - a@ position one at one sid 
No. IL. | bited steam cultivating machinery in motion, but only the other at the other side, of the field; an 
ALTHouGH neither Messrs. Fowler and Co., of Leeds, for a portion of the time the show was open, the heavy | they alternately haul the implement backwards and 
nor Messrs. James and Frederick Howard, of Bedford, | rain interfering with their work on more days than | forwards across the field, each engine moving ahead on 
took any part in the competition with which we dealt | one. the headland for a distance equal to the breadth of the 


LONGITUPINAL SECTION 


PLAN 


fully in our last impression, both these eminent firms | The exhibits of Messrs. Fowler and Co. illustrated two | implement during the time it is paying out rope. The 
exhibited cultivating machinery at work in two fields | systems of ploughing, one the double engine, and the | great advantage of this method is that no time is lost in 
not far from the show ground. It may be getting to work. The engines can start as 
worth while to explain that the steam cul- soon as they go into a field. Three men 
tivating trade of the world may be said to and a couple of boys, besides the man 
carried on mainly by five firms. Messrs. attending the water-cart, is the whole staff 
Fowler, of Leeds; Messrs. Howard, of required. The objection is that the cost 
Bedford; Messrs. Aveling and Porter, of of two engines is greater than that of one 
Rochester ; Mr. Savage, King’s Lynn; and engine and a set of roundabout tackle. But 
Messrs. Barford and Perkins, of Peter- the balance of advantage seems to be in 
borough. The first two firms make not favour of the double engine system; and 
only special ploughing engines, but ploughs, for the purpose of hiring _ it is beyond 
cultivators, harrows, rollers—in ~_ all the all question the most popular system in 
implements, as they are still d—al- the market. But the fap ee 
though many of them are more or less with one engine and two winding drums 
complex machines—which are worked by is largely adopted, especially by those who 
the engine. Messrs, Aveling and Porter do not hire out, but keep the engine and 
make engines only, supplying Messrs. tackle for their own use; and nearly 
Fowler and Co.’s implements to their cus- the firms we have named above supply 
nd- 
Co. 


MESSRS. J. AND F. HOWARD'S 6-H.P. FARMERS ENGINE. 


tomers. Mr. Savage, of King’s Lynn, and engines especially designed for the rou 
junction, the former supplying engines, an 
the latter the tackle—that s to say, ploughs, 
anchors, &c. &c. To the firms we have 
named must be now added Messrs. Burrell 
and Sons, of Thetford, who have for a few 
years made ploughing engines, but who are 
now apparently preparing to go into the 
business far more extensively than they power. 

have yet done with Everitt’s patent engine, tte This engine, Messrs. Fowler and Co. 
illustrated in our last impression. Besid MESSRS. MURRAY AND CO.’S POTATO PLANTER.—(For description see page 73.) state, is constructed with the view of 
we must name Messrs. Fisken and Co., o supplying a want generally felt by the 
Hunslet, who make the Fisken tackle ; but they do not moderatel. small farmer, whose holding will not 
build engines, although they supply them when required. admit of his purchasing the largest and best class of 
Thus it will be seen that only two firms make steam steam cultivating machinery. The engine combines a 


about system. Messrs. Fowler and 

showed at Carlisle a new 
engine intended for this kind of work, 
which we illustrate at page 68. Messrs. 
Fowler had three ploughing engines of 16 
and 8-horse power in the showyard, and 
three others of 6 and 8-horse power in the 
field. The engine we illustrate is 8-horse 


other the roundabout. The principles involved are, we 
venture to think, too well understood by our readers to 
require detailed description here. . The first involves the 
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steari ploughing engine—working either direct along the 
headland or stationary—and a perfect traction engine, 
available for thrashing and other farm purposes ; and it 
can at any time be used as one of a pair on the double- 
engine system, For steam cultivation it is constructed 
with two horizontal winding-drums, fitted with patent 
coiling gear, so that the rope can pay direct to the imple- 
ment or anchor at almost any angle, without the aid of 
guiding pulleys or snatchblocks, thereby saving both 

ower and wear and tear. Any implement can be used. 
‘or traction work, by the removal of the two drums and 
rope, and by putting back the front wheel—all of which 
can be done in an hour—it is a convenient and handy 
traction engine. For thrashing, grinding, or sawing, it 
can be used either with or without the drums, and will 
be found to work with an extremely small consumption 
of fuel. By this construction of engine, an available 
power is at the disposal of the farmer for every kind of 
work to which steam can be applied. The boiler and 
all gearing are made of steel, the former being constructed 


to withstand a working pressure of 150 1b. per square 


| were shown several novelties, details of which the exhi- 
bitors do not wish to be made public at present. 
Messrs. Aveling and Porter exhibited only three 
engines, one an 8-horse power ploughing engine, one of a 
pair for the double system ; an 8-horse power agricul- 
tural locomotive, with two speeds, suitable for the ordi- 
nary work of the farm ; and a 6-horse power road loco- 
motive. All the gearing in these engines is of crucible 
steel. We have so often described the exhibits of this 
firm, that it is not necessary to say more than that these 
engines present no novelties; but that for excellence of 
material and workmanship, and the skill with which the 
most correct mechanical principles have been applied to 
secure the object of the makers, nothing of the kind 
superior to them has ever been sent out by an engineer. 
he great feature in the stand of Messrs. Burrell and 
Sons was the ploughing engine, which we illustrated 
last week. They also exhibited a traction engine which 
we shall probably illustrate in an early impression, 
and Everitt’s patent automatic travelling anchor, which 
we illustra’ last week. The great feature about 


FIG. 2 
4 


inch. This engine works in connection with the ordinary 
and well-known self-moving disc-anchor, the anchor being 
at on the opposite headland, and propelled by a 

eadland-rope and winding-forward gear, parallel with 
the advance of the engine. 

_ The engine, it will be seen, is very similar to the ordinary 
single-drum engine, but a second and smaller drum is 
placed under the foot-plate, and is driven by a Jay shaft 
and bevel wheels. This engine worked during part of 
the time a four-furrow plough, and it is almost needless 


to say that perfect ploughing resulted. Indeed, all the | 


machinery shown by this firm at shows invariably does 
its work without hitch, or fuss, or trouble. 
say that its performance is perfect, we have left 
nothing more to said. 
bited the little portable railway with Greig’s patent 
sleepers, shown at Kilburn last year, and a small engine, 
which serves at once as a thrashing engine, a nd 


roller, a traction engine, and to drive a large —— 


machine, which was in the field, but, of course, coul 
not be worked, no crop being ripe. 

Messrs. J. and F. Howard exhibited at work two of 
their Farmers’ engines. A novelty in a sense is an engine 
of this kind of only 6-horse power. We illustrate this 
engine on the preceding page. Its dimensions are as fol- 
lows, and its construction is too clearly shown in our 
engraving to render any special description necessary :— 


Diameter of cylinder 8in. 
Length of stroke 10in, 
Number of tubes... ... 26 
Diameter of ditto outside 2}in. 


Heating surface in fire-bo: 
Ditto in tubes ... . 
Total heating surface 
Fire-grate surface 


264 square feet. 

764 square feet. 
. 103 square feet. 

43 square feet. 


Capacity oftank ... ... ... 150 gallons, 
Diameter of main road wheel 5ft. 

Width of ditto... 16in. 
Diameter of fly-wheel ... ... 3ft. 10in 
Pressure of steam in boiler ... 120 Ib. 


The driving wheels are 5ft. high and 16in. wide ; loose 
rings can be put on to augment the width of the wheel 
for soft ground. The same firm also showed a steam 
cultivator and harrow combined, the harrow being slun, 
from the cultivator. The work done by Messrs. Howar 
in the field left nothing to be desired. At their stand 


When we) 


In the same field was exhi- | 


| this anchor is, that it can move automatically in either 
direction—that is to say, either forwards or backwards, 
which no other anchor, so far as we are aware, can do ; 
although we have heard it stated that an anchor was 
made some twenty years ago by the late William Worby 
which could do the same thing. The Everitt anchor 
carries a horizontal drum, on which are coiled about be ev 
yards of wire rope. The end of this rope is secured by 
another anchor. A ratchet wheel is fixed under the drum, 
and held by a detent or click. The usual discs take the 
side strain, and the rope the end strain on the anchor. 
| When the implement reaches the headland, a ball on a 
chainstrikes a bar, releases the detent,and the anchor runs 
ahead, paying out wire rope. A set of gear wheels, very 
similar in the arrangement to those beneath the dial of a 
clock and giving motion to the hands, is fixed under the 
anchor. On the pulley or sheave over which the hauling 
rope runs, is a toothed wheel, which can be put in gear 
at pleasure with those we have just named. ‘The sheave 
| is caused to rotate by the tail rope—as it is for the time 
| being—which is being paid out from one of the drums as 
| the implement recedes. When the anchor is to be moved 
| backwards the sheave pinion is put in gear with the drum 
wheels, and the rotation of the sheave then causes that of 
the drum on the anchor to run at a much slower speed 
and this winds the anchor back over the ground it 
| previously traversed. 
Of the anchors and implements shown by other firms 
' we have already spoken. In no case did they present 
|any special points of novelty calling for notice in our 
| pages. We may conclude our notice of the cultivating 
| machinery exhibited at Carlisle by saying that complete 
sets of tackle were exhibited by Messrs. Fisken and Co. 
and Messrs. Barford and Perkins. Anchors were shown 
| by Messrs. Fowler and Co., Barford and Perkins, Burrell 
and Sons, and Mr. Savage. A combined cultivator and 
| harrow was exhibited by Messrs. J. and F. Howard ; a 
_ cultivator was shown by Mr. Savage ; a steam digger by 
Messrs. McLaren ; a self-acting drag harrow by Messrs. 
Barford and Perkins ; harrows and ploughs by Messrs. 
| Fowler and Mr. Savage; and snatch blocks by Messrs. 
Fowler, Burrell and Sons, and Savage. The workman- 


| ship of all the exhibits was equal to if not better than 
| that shown on any previous occasion. It is evident that 
' a steady allowance in this respect is being made, 


SOCIETY OF ENGINEERS.—VISIT TO MESSRS. 
SAXBY AND FARMER'S SIGNAL WORKS. 


On Wednesday last a number of the members of the Society 
of Engineers visited the far-famed railway signal works of 
Messrs. Saxby and Farmer in Canterbury-road, Kilburn, 
After partaking of lunch, provided by the proprietors of the 
works, the visitors, conducted by Mr. Farmer and by Mr. C. 
Hodgson, the general manager, visited the museum attached 
to the works, in which are models of all the chief inventions 
in signals, block, and locking, and interlocking-block signal 
apparatus brought out by Messrs. Saxby and Farmer, from 
whose works have emanated some of the most important of 
all the modern appliances for conducting safely the greatly 
developed traffic of modern railways. Here Mr, Farmer first 
explained a model of Mr, Saxby’s interlocking gear as invented 
and patented in 1856, and remarked that in principle it was 
the same as that of the more modern interlocking gear, though 
the principle has been greatly developed in application. Pre- 
vious to the invention of this gear, signals and points were 
separately worked, and this division of the operation of two 
organs so necessarily co-related became so frequently produc- 
tive of accidents, that their mechanical connection became 
absolutely necessary, It further became necessary that not 
only should each point be so connected to the signal belonging 
to it, but that all the si, at any station should be so inter- 
connected that no si; should give line clear while any other 
signal or points were in a position that would make it ible 
for any train to enter the line so given clear. This was 
done by the apparatus referred to, but the more modern 
development of railway traffic, and the complication of 
sidings and junctions, have rendered nec the combina- 
tion of the block system of working a line with the interlock- 
ing system. This was effected by an improvement patented 
in 1867. A further improvement was also made, which is 
known as the facin = lock, by means of which facing 

ints are kept cl y a bar which is held depressed by 

ges of the wheels of the vehicles of a train passing over 
the points. By this means the separation of a train by the 
movement of the points after the ,train has partly passed 
them is prevented, thus making accidents such as that at 
Wigan an impossibility. A further improvement, of which a 
model was explained to the visitors by Mr. Farmer, is an 
arrangement of the locking mechanism by which the related 
signals and points are interlocked as soon as the operator 
releases the catch by which the hand lever is held in position, 
and thus before the lever begins to move. This arrangement 
prevents the possibility of leaving points half open while the 
signals are down, and also of effecting any movement of any 
of the related signals and points out of the order which is 
alone consistent with perfect safety. A large model of a 
series of station and branch or siding signals was next ex- 
lained to the visitors, in which all these inventions are com- 
ined, and which also illustrated the method by which 
collision is prevented, even when a main line driver disregards 
signals which may be at danger in order to cover a train from 
= bach about to cross or crossing his line, the main line train 
being in this case into the unoccupied branch line. 
This model also illustrates the method by which the gates at 
a level crossing are operated from the signal cabin in connec- 
tion with the other signals of the line. The whole of the 
levers are so arran, and interlocked that it is impossible 
to move the signal levers for ‘‘line clear” until the points 
which they control are locked, although the levers are very 
numerous, and in one case two hundred and eighty 
levers are arranged in one signal cabin, Another and quite 
new arrangement was illustrated and explained by another 
full size model, which shows the system of electric interlockin 
of the pointe and block signals. This is the invention o 
Mr. C, Bodeum, and the arrangement is such that by moving 
the small handle of the electric block signalling communica- 
or between two stations, a catch is held or liberated which 
controls the locking gear of the levers relating to the line, 
respecting which the electric signal for line clear or train on 
road has been telegraphed from the next station. Thus, the 
block system is so connected with the interlocking system 
that a train cannot proceed on a line signalled clear until the 
points and signals of the next station are right in their 
mechanical interconnection. This system has been some time 
in operation at Waddon on the Brighton line, and is being 
fitted on the Tunbridge and Eastbourne line soon to be opened. 
It is also in use, or in course of erection, at forty stations on 
the Antwerp and Brussels lines. Yet another means 
of protecting the lives of railway travellers was illus- 
trated by a full size model of an arrangement by 
which the signalman at one station is enabled to put the 
signals of a distant station at danger in spite of the signalman 
at the distant station, who may have communicated his inten- 
tion to start a train. Thus the signalman at one station has 
the most perfect control on the two portions of line to and 
from him by simply breaking the electric current which 
operates block-interlocking signals without interrupting the 
dedi communication ing signals and trains. The 
mechanical and electric details of the apparatus, the purposes 
of which have thus briefly been described, could only be made 
clear by a number of illustrations and diagrams, although the 
apparatus are not in themselves of as complicated nature as 
might be expected. The mechanism, for instance, referred 
to above as the invention of Mr. Hodgson, may be applied to 
existing signalling apparatus at but comparatively small cost, 

After the models in the museum had all been inspected and 
explained, the visitors inspected the various departments of 
the works, where they saw in different stages the manufac- 
ture of the parts of all kinds of railway signal and con- 
trolling apparatus, and the assemblage of these in the com- 
pleting departments, including the construction of signal 
cabins and all the various paraphernalia connected therewith. 
The works are fully employed, and to a great extent on foreign 
orders. After a vote of thanks to Messrs. Saxby and Farmer 
for the care they had taken in explaining so much of one of 
the most important branches of railway working machinery, 
the visitors departed, and dined together in the evening. 


NortH-WESTERN AND LANCASHIRE AND YORKSHIRE Ratt- 
ways.—The Railway Service Gazette understands that the proposal 
for the amalgamation of the London and North-Western with 
the Lancashire and Yorkshire Railway is likely to be shortly 
revived, and also that an amalgamation is contemplated 
between the Midland and Great Eastern Railways. It believes 
that one of the principal results of the amalgamation will be 
the extension of the Great E, to the great manuf: 
districts beyond the Humber, 
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EXPERIMENTS ON TIRE FASTENINGS. | 


No. If. 


The results of all 
together in 


the summary, Table IL, 
of construction is distinguished by a Roman letter. 


summary. They are a 


in which each mode of the experiments. 


figures corresponding to the number of experiments made that in the case of the Kaselowsky fastenings, with a mode- 
with that mode, as given in the second column of the rate thickness of tire, it was found that the tire gradually 


according to the average became hollow in the middle, and by this action broke the 


systems, Nos. 


the experiments are combined distance run with each mode of fastening, in the course zinc ring all — sa narrowest 
These results were laid before a meeting of the Com- 500 kilos. been run in each experiment, and none oi these 


rt. With only three 
III, Table IL, had the whole 


The exact form of each will be seen by referring to the | mittee on 13th December, 1879. Herr Biite pointed out ' were systems largely adopted. The best known methods, 


TABLE I.—DETAILS OF EXPERIMENTS (continued). 


Nature of fastening. g 8 Remarks. Nature of fastening. Remarks, 

ra) 

22 |Wooden blocks between 54°5 | 11,150] 437 |Tire shifted round in direction of 34 |Same as No. 33. Thickness 53°5 | 25,065) 98° |Crack observed in tread, as at a, for 
tire and skeleton; safety motion 5 mm. of tire, 22°5 mm. 20 mm. from d. 
ringson each side, rivetted 54° | 107,500) 421°4 |Do., by 400 mm, | 58°5 | 49,570} 193°8 |Crack extended to 42 mm.; one stud 
to skeleton. Thickness paca 
of tire, 22°5 mm. 545 | 129,000} 500 |No damage observable in tire or | 53°5 | 56,870| 222°3 |Wheels came off rails; crack @ ex: 

fastening; experiment concluded. tended three-quarters round. 
. 53°5 | 57,180} 223°6 |Wheels had come off twice, and part 

23 |Tire clipping over dove-55°5 4720} 18°5 |Tire and outer ring shifted round in of tire A broken off from ¢ to dj 
tailed skeleton inside ;) direction of motion by 480 mm. experiment could not be continued. 
double safety ring on out-/55°5 | 11,710) 45°9 |Do., by 1220 mm. sat - 
side, held by three angle, 55°5 J 108°0 |Flange of tire torn from a to a, as in 35 |Dovetailed skeleton; tire) 53 53 |Tire shifted against motion by 3 mm. 

ieces. ‘Thickness of tire, sketch ; tire pushed sideways, and clipping over it on out-| 53 14,910; 583 |Do., by 15 mm. 
bos mm, ring bent ; experiment could not be side; ring sprung into) 53 28,380} 111°0 |Do., by 22 mm, 
continued. place between the two on 
inside, Thickness of tire,| 53 | 129,000; 500 |Nodamage observable in the fastening, 

24 |Tire clipping over skeleton’ 56 2330; 91 |Tire and ny shifted round against 225mm, A dovetailed, except grinding of surfaces, due to 
on outside, and fitting motion by 22 mm. piece inserted before its shifting backwards and for- 
into groove on the side; 56 4665] 18°3 |Tire and ring shifted back again, and putting on tire, to pre- wards; experiment concluded. 
also fitting over rib on on in direction of motion by 294 mm. vent shifting in direction 
inside edge of face of 56 8190} 32°1 |Tire came off, falling outwards; out- of motion. 
skeleton, and held by ring side edge of skeleton cracked off, as 
sprung into place between at aa, for 500 mm., and rib on face, 36 |Kaselowsky fastening ;, 38 0 00 |The tire opened at the crack b 
the two. Thickness of as at bb, for 350 mm.; ring bent and metal 98°/, zinc, 2°/, 8mm.; had apparently been mu 
tire, 22°5 mm, forced out of groove for half its cir- copper. ‘Ihickness of strained in shrinking on. 

cumference. ire, 22°> mm, 960 3°75 |Zine ring cracked through longitudi- 
nally all round; opening of tire, 

25 \Tire clipping over dove-| 52°5 5825| 22°8 |Flange of tire cracked, as at aa, the 24 mm., and internal diameter in- 
tailed skeleton on outside ;) whole way round; fastening unin- aa 4 5mm. . 
safety ring rivetted to jured; experiment could not be con- 38 1131 4-42 |Tire shifted round against motion by 
skeleton oninside. 'Thick- tinued. 135 mm., pieces of zinc ring flying off. 
ness of tire, 22°5 mm. 38 1299 5°08 |Tire came off, falling inwards ; longi- 

| tudinal fracture of zinc ring irregu- 

26 \Same fastening as No. 25, 56° | 16,810, 65°9 |Tire shifted round in direction of lar; many cracks also across it. 
but safety ring clipping motion by 30 mm. 
under skeleton, Thick-| 56°5 | 48,010| 188°2 |Do., by 90 mm. 37 |Kaselowsky fastening,| 54 0 00 /Tire warmed slowly with coke to about 
ness of tire, 22°5 mm, similar to No 36. Thick- 290° Cent. before commencing exper- 

56°5 | 129,000; 500 |No damage observable in tire or ness of tire, 22°5 mm.; ment. 
fastening ; experiment concluded. tire not cracked. 960 3°75 \Tire shifted round in direction of 
motion by 360°, and sideways by 

27 |Two safety rings, held by) 48 2450 9°6 |Clips aa flew off ; the others loose, 30 mm. to 40 mm. 
eight ~~ clips, as) 48 3600 | 1411 |Clips bd flew off; where the clips were 54 1920 7° |No further damage; tire replaced, 
in No. 19. ickness of wanting the tire had shifted inwards and zine ring renewed for No. 38 
tire, 25 mm, by 10 mm., bending the inner ring. experiment. 

48 4850; 19° |Tire came off, falling outwards; the 
studs that had come out had their 38 [Same as No, 37. Tire not) 26 0} 0-0 |Tire warmed with gas flame, and by 
threads stripped. This same wheel cracked, applying brakes at a speed of 26 kilos. 
had already used in Experi- per hour. 
ment 19, which had nodoubt loosened 26 2760; 10°8 |Tire, at a black heat—about 290° 
the studs, —_ —shifted round against motion 
y 3mm. 

28 |Tire clipping over skeleton) 39 0 00 |After cracking the tire, the segment 26 4420; 17°3 |No further change; gas flame re- 
on outside, and fitting piece a fell out. moved, and s increased to 
into groove; on inside,| 39 590 2°3. ‘Segment piece b flew off ; edge of tire 46 kilos. per hour. 
part of tire projecting A broken off under the segment 46 1175 46 |Tire shifted sideways over ote» 
over skeleton grooved at © aspen cand d, as at hh. quarter its circumference by 12mm. 
bottom, and six segment} 39 975 38 came off, falling outwards; edge 46 3120; 12°2 (Tire shifted round in direction of 
ey ros | into J ag of tire A broken under e and f; motion by 900 mm., and sideways 

ickness of tire, 22°5mm. edge of skeleton B broken off for throughout by 12 mm. 
600 mm., as at gg. 46 18,690 | 73°0 /|Tire shifting outwards and inwards at 
each revolution; temperature, 200°; 

29 |Tire clipping over dove-| 54 2400 94 |Tire shifted round in direction of internal diameter increased by 
tailed skeleton on outside ; motion by 15 mm.; ring by 5 mm. 4 mm. to 5 mm.; experiment con- 
safety ring cli pping. over! 54 5040; 197 ge of tire broken off from 6 to b, cluded; ring broken, and tire came 
skeletononinside. Thick- mm., as at aa; experiment con- apart from skeleton by 2mm., as 
ness of tire, 22°5 mm. cluded. in sketch. 

30 |Tire clipping over flange on! 54 9630| 37°6 |Tire loosened, and shifted round in 39 as Nos. 37 and 38, but} 17 0 00 |Tire warmed to a straw-yellow with 
skeleton on outside; on direction of motion by 20 mm. metal 97°/, zinc, 3°/, gas flame, and by applying brakes 
inside four ents of 54 40,800 | 159°9 |Corner at ee rubbed off under seg- copper ; tire not cracked. at a speed of 17 kilos. per hour. 
safety ring, rivetted to ment a, 17 25,545 98°0 |Tire at a blue heat—about 280° Cent.; 
skeleton, and fitting into, 54 69,600 | 2728 [Tire shifted round by 75 mm. gas flame removed, and speed raised 
groove in tire. Thickness! 54 74,400 | 291-6 |Tire do., by 85mm.; opened at crack to 51 kilos. per hour without brakes. 
of tire, 22°5 mm, y 200 mm., and drawn away from 51 1300 5°1 (Inside diameter of tire increased by 

the skeleton by 20 mm.; segment a 14 mm.; it was again warmed up to 
ly broken, and rivets loosened. a blue heat at a slow speed, and then 
54 84,000 | 329°2 eels left rails, owing to segments run again at 51 kilos. 
being loose; under segment a the 51 3180| 12:4 /Tire shifting outwards and inwards, 
corner ¢¢ worn down, as at ff; wheels showing that the zinc ring was 
replaced. broken. 
54 85,200 | 333°9 |Wheels left rails again; tire drawn 51 8680} 33°9 |Experiment concluded, tire being 
away from skeleton half way round, nearly cold; when cold, it was 
and opened by 162 mm.; hollow in the middle by 1°35 mm., 
replaced. as in sketch. 
54 87,200 | 341°8 |Wheels left rails again, and experi- - 
ment could not be continued ; flange 40 |Kaselowsky ring — 97°/,| 20 0} 0-0 |Wheel was run at 20 kilos. an hour 
of skeleton torn off in two places, as zinc, 3°/, copper. Thick- .for about 50 mm., and heated by 
at gg. ness of tire, 5 mm, and by brakes to a straw-yellow. 
t had then shifted about 2 mm. in 

31 |Same fastening as Ss BA 0 0°0 |Before commencing, a gap of 4mm. the direction of motion, 
but five ents ins to 1 mm. visible between tire and 20 5500} 21°5 |Inside diameter had increased by 
of four. Thickness of tire, skeleton. 2mm.; tire had cooled, and was 
22°5 mm. 54 1200 46 |Tire shifted round in direction of warmed up to light blue at a slower 

motion by 56 mm. speed, f 
54 15,600 15 |Do., 140 mm. | 30 19,300| 75:5 |Zinc particles flying off, and ring 
B4 17,000 64 |Tireshifted sideways at crack by 6mm, |. obviously broken; tire had shifted 
54 800 | 1128 [Segments abc | d; tire shifted round by 70 mm., and its diameter 

round 320 mm. incre by 3mm. 
54 32,400 | 127°0 /Tire opened at crack by 45.mm, 30 19,690| 76°5 |Tire shifting backwards and _for- 
54 36,000 | 141°1 |Do., 85 mm. wards; zinc ring completely broken ; 
54 37,200 | 145°8 |Tire broke at e¢, and the ef flew after cooling, tire was 14 mm. 

off ; tire bad forced itself away from |. hollow in middle, as shown. 

segments, crushing them, and bend- : 

ing its own edge, as at g. 41 'Tire clipping over dove-| 51 | 129,000; 500 |No damage visible, except a slight 

— tailed skeleton on outside ; shifting in direction of motion; ex- 

82 Same as No. 25; safety ring} 48 16,370| 64°0 |Tire flange torn bars ones off, as at |. ring sprung into place on periment concluded, 
on inside; tire clipping a; seven rivet-heads cracked off, inside. Thickness of tire, 
over on outside, Thick- 3 22°5 mm. 
ness of tire, 22°5 mm. — 

— 42 ‘Tire clipping over dove-| 45 1110} 4°34 |Tire and zine ring shifted about 

33 Tire clipping over flange of} 53 1884 7°36 {Tire shifted round against motion by || tailed skeleton on outside; 40 mm. against the motion. 
skeleton on outside; ring mm, dovetailed zinc ring onin-| 45 10,539 | 41°21 |Tire and ring shifted round in the 
fitting into grooves in face| 53 5439} 21°38 |Do., by 180°, and 1 mm. sideways. | side, cast in place. Thick. direction of motion by about 290mm. 
of tire and skeletun, and| 53 11,907 | 46°55 [Do., by 360°, and 4 mm. to 2mm. side- |, ness of tire, 22°5 mm, ring broken in two places. 
held up by eight studs ; Ways ; two studs loose. 11,712} 45°79 |Tire and ring had returned to their 
Thickness of tire, 22‘5mm.| 53 17,360| /Tire cracked lengthways, as at aa, | initial position. 

- 80 mm. from the crack c. 45 28,590 | 111-79 Tire and ring came off, falling in- 
53 27,495 | 107°5 |The part A of the tire broke away for wards; they had shifted several 
the length cd; experiment con- | timesround the whole circumference. 
cluded ; on removing the tire, the || —— 
crack was found to extend 1300mm, || 43 Standard tire fastening, 
further, | scale }. 
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and the average number of kilos. run with each, were as 
under :— 


kilos. 
No. XXII. Studs screwed into skeleton... 68 
XX. Studs screwed into tire... ... 5°30 
XIX. Mansell fastening ... ... ... 20°60 
XVI. Through bolts... ... ... 48°00 
XIV. and XIII. Kaselowsky’s zinc ring... 91°03 and 111°79 
XI. Double safety ring ... 148°9 


Of these the two last only can be said to have given any- 
thing approaching a satisfactory result. It is to be ob- 
served however, that the Mansell wheel failed solely from 
the weakness of the deeply grooved safety ri and that, 
if the section of these were improved, the results might be 
very different. 

The Committee considered that of the three successful 
fastenings, No. Il.—wooden blocks and safety rings— 
was too me and complicated for general adoption. 
Nos. I. and IIL. appeared to be based on the same prin- 


ciple, viz.,on the outside to let the tire clip over a 
dovetailed or flanged skeleton, and to trust to this 
for the pens of the tire from flying; while on 
the inside the tire was either grooved underneath, 
and the groove filled by a ring sprung into place, | 
or else burred down over the skeleton, the result | 
in either case being to prevent the tire from shifting 
laterally. The latter operation, that of burring down, is 
difficult, and, with brittle tires, unsafe ; whereas the 
springing into place of the = easy, and the tire, in 
cooling, binds it hard against the skeleton. The section 
of the tire is not much altered, and the tool-work to be 
done on it small; the total cost, in fact, is not higher 
than the old and inefficient fastening with screws. When 
the tire is worn out its edge can be turned off and the 
spring ring removed, y for use again. On these 
unds the committee recommended system No. I “as 
the simplest, safest, and cheapest system of tire fastening,” | 
and as having the first claim for adoption, whether for 
locomotives, tenders, passenger cars, or goods wagons. 

In consequence of this decision the dimensions to be | 
adopted for this fastening were carefully considered. It | 
was obvious that it might fail in four ways :—(1) The | 
spring ring might break across at the middle all the way | 
round. (2) The outside rim of the tire, which fits over 
the skeleton, might break away. (3) The inside edge of | 
the tire, beyond the groove filled by the spring ring, 
might break away. (4) The ring itself might draw out 
of the groove. A-series of experiments were made to test 
the strength of these various and the result was that 
the dimensions indicated in Fig. 1 (p. 14), scale one-fourth, 
were adopted as being necessary and sufficient for all but 
ordinary wagon-wheels. For these last a somewhat lighter 
construction will probably suffice, but Fig. 1 may be 
considered as giving the standard tire fastening of 
the North German railways. The spring ring is 
god conical, being 11 mm. wide at the outsid | 
and 10 mm. at the inside. Its angles are slightly ied 
off, as are those of the groove in which it lies, to avoid 

corners. The are made of mild steel or 
soft iron—not fibrous—and may conveniently be turned 
out of old tires. They are cut across obliquely at one 
point, like the packing rings of a piston, leaving a gap 
about 2 mm. wide, to enable them to be got into place. | 
It will be noticed that there is no special provision to | 
ew the tire from shifting round on the skeleton ; | 
ut on ing experiments by heating a tire, and then | 
applying brakes, it was found impossible to produce | 
such shifting, and any special provision against it was 
therefore considered unnecessary. 

One member of the Committee, Herr Clauss, pre- 
ferred to have a dwarf flange round the edge of the 
skeleton, instead of simply giving that edge a dovetail 
form, and a corresponding grooved flange on the tire, to 
fit overit. This construction is in use on the Brunswick 
railways. But it was pointed out that the waste of 
material would be greater with this form, and that it was 
very questionable whether the grip of the tire on the 


| 


skeleton, especially in case of any slight defect in fitting, | decided to leave the question entirely to the discretion of 


would be so strong. This objection, however, might be 
met by fixing the tire when hot ; and on the whole the 


the several railway companies. 
Herr Clauss suggested that, in order to give facilities 


alteration was not condemned, though not specially | for measuring at any time the thickness of a tire, a small 


approved. projection should be rolled on the edge of it, in a line 
TABLE IL.—SUMMARY OF EXPERIMENTS. 
Mode Experi- | Number of kilometres Cost of fastening | 
of ments run during experiment.| per pair of wheels. 
fastening. of experi- tire, marks tire, marks tested. 
No. | experiment.| “iments. or shillings. or shillings. 
| Dovetailed tire incidos ting) 300 
L. ve keleton ; lipping over on 5 2 5 
| sprung into place on outside. ’ 35 500 500 | 18°07 13°00 Main and Weser. 
41 500 
soo | | 
. | bh between tires an ton 5 13 wheels | 
IL locks ; y rings 500 500 | complete Not given. Brunswick. 
| 600—650 
II. Tire clipping over flange on skeleton outside; secured) ly 
by four clip pieces inside. , 21 500 500 Not given. | Not given. | Do, 
| } | 
IV. Tire clipping over on skeleton outside ; safety ring) wees N 
| inside, ted to skeleton. “ ll 473°3 473°3 58 Not given. Do. 
V. Tire clipping over dovetailed skeleton outside ; double 15 475°6 
safety Fing inside, rivetted to skeleton, ; | 3 108°0 291°8 Not given. Not given.) Berg and Mark. 
VI. Tire clipping over dovetailed skeleton outside ; 26 | 500 
| ring on inside, secured by spring ring between safety’ 29 19°7 259°85 40 Not given. | Westphalian. 
ring and tire. | | | | | 
VII. Tire clipping over flange on skeleton outside; four safety 30 341°S8 | 
inside, sivetied to 31 145°8 243°8 Not given. Not given. Brunswick. 
VIII. Tire clipping over dovetailed skeleton outside ; safety 14 | 247°9 @0%-15 . “ N | 
ring inside, held by five clips. 18 202°4 225°15 Not given. Not given. | Berg and Mark 
1X. Tire cli over fi on skeleton outside ; rim on tire. o4°7 7 
pping o ; 8 194°7 | 194°7 167 Not given. Main and Weser. 
X. Tire clipping over flange on skeleton outside ; ring 7 
fitting ~4 grooves in face of tire and skeleton, an J } = 165°55 Not given. Not given. ; Berlin & Anhalt. 
held up by eight studs. | | 
XI. |Safety ring on each side, bolted to skeleton. 2 2°3 Were. 
9 65°4 Not given. Not given. | Rhenish. 
| 
XII. | Safety ring on each side ; held in b U-shaped 19 211°3 P a 
place by eight 115°15 | Not given. | Not given. | Berg and Mark. 
XIIL. | Tire clip over flange on skeleton outside ; dovetailed 7 a N , 
ring of cast metal on inside. 42 | 1l1'79 ll1‘79 Not given. | Not given. | Main and Weser. 
‘ 3 | 2470 16°86 | Not given. | Main and Weser. 
XIV. | Kaselowsky fastening; dowel-sha) zine ring run in } 5-98 
between tire and skeletons? | Saxon. 
XV. | Four segments of safety ring inside ; four studs on out- 12 73°0 an . - r 
alia, 16 23°7 48°35 35 to 40 | Not given. | Brunswick. 
XVI. | Eight cheese-headed bolts, with nuts inside. 5 48°0 48°0 18°6 1l9'l Main and Weser. 
XVII. | Tire clipping over dovetailed skeleton outside; safety 25 22°8 z Not gi . 
ring inside, rivetted to skeleton. ; 32 | 640 43°4 Not given. | Not given. | Westphalian. 
XVIII. | Tire clipping over flange on skeleton outside; also | 
fitting over rib on inside edge of face, and held by! 24 | $21 821 Not given. | Not given. — — 
ring sprung in between the two. | 
XIX. | Wooden wheel, with safety clip cach side (Mansell , : ¥ Berlin, Potsdam 
pee Ron) y clip ( | 10 | 20°6 20°6 Not given. 16°10 | and Magdeburg. 
XX. |Eight studs, only fitting in skeleton, screwed into 5:3 16°85 
| 
XXI. | Tire clipping over flange on skeleton outside ; ve - N Cologne and Min- 
under tire on inside, with six segments wedged in. = | Het given. 
XXII. | Eight studs screwed in skeleton, only fitting in tire. | 1 | 0°68 0°68 16°85 17°31 | Main and Weser. 
| 
3°75 
XXIII. | Kaselowsky fastening, heated and under brakes, but 38 12°2 | “86 
| 30 | 26°21 | 16°86 Not given. Main and Weser. 
| 


N.B.—For drawings of any fastening, see, in Table I., experiments of the Nos. given. 


Herr Turner made a strong effort to obtain the adop- | 
und that their | 


tion of wooden Mansell wheels, on the ! 
running was much more elastic, and that the tires 


lasted much longer than either with spoke or disc wheels. | 
It was pointed out that the experience of some railways 
with these wheels had been unsatisfactory, and it was — 


Fic. 22 


corresponding with the projection of the inside face, and 
this suggestion was approved and recommended. 

It was not claimed that the construction adopted was 
a new one. It has been largely used on English rail- 
ways, and Herr Leonardi, of the Rhenish Railway, 
stated that he had for some time employed it with suc- 
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cess on that line. To the Main and Weser Railway, 
—", is due the credit of its introduction at the 
tri 


The committee concluded by passing resolutions con- 
demning the method of fastening by studs, hitherto 
general, and urging upon the railway companies, in view 
of the importance of the question, the great desirability 
of neous throughout their rolling stock at the earliest 
possible date some continuous system of fastening, which 
would hold the tire throughout its circumference, and 
prevent the possibility of its flying off. 

In a subsequent number of the same journal—*@laser’s 
Annalen,” May Ist, 1880—Herr Kaselowsky, the inventor 
of the zine fastening which bears his name, offers some 
remarks on the general results of the trials, with, of 
course, special reference to his own system. He points 
out first, that the sideways shocks brought upon the tire 
under test were always outwards, being produced by the 
flange striking against the crossing point inserted in the 
circular rail. (See description of the apparatus.) But in 
actual practice, for one such outw blow that a tire 
receives when running past a junction, it sustains some 
hundreds of inwards blows given by the rail against the 
flange, and due to swinging of the vehicle, inequalities in 
the road, sharp curves, &c. The experiments thus 
deviate widely from practical conditions, and the best 
tire is not that which is strongest against an outwards 
blow—and would therefore give the best result in the trials 
—but which, even if somewhat weak in that particular, 
is thoroughly secure against strains in the inwards direc- 
tion. An examination of the various experiments shows 
that in a large number of cases the tire gave way under 
strains in an outwards direction, mostly falling outwards 
when it left the wheel. Herr Kaselowsky goes on to com- 
pare these experiments to an imagined test of two armour 
plates, one designed for protection against musketry and 
the other against cannon, in which the experimenter, 
having no rifle at hand, should fire cannon against both, 
and then pronounce that the thinner plate was unfit for 
its duty. But it is clear that this comparison will hold 
only if the fastening be made much stronger against an 
inwards than against an outwards strain ; and it does not 
appear that this was the fact. In fact, in several of the 
cases which he selects for comment the strength in the 
two directions was exactly the same. In such cases, the 
direction given to the testing strains would clearly be a 
matter cf indifference. 

After this general remark, Herr Kaselowsky goes on 
to criticise the various experiments, pointing out how far 
they may be taken as correctly representing the value of 
the particular fastening in each case. For the present 
we will content ourselves with reproducing his remarks 
on his own mode of fastening—the cast zine ring. He 
points out that the only experiments offering direct com- 
parison with other fastenings—as being made with 
cracked tires—were Nos. 3, 17, and 36; and that the 
kilos. given in these experiments were respectively 247, 
21, and 5°08. To throw these three very discordant 
results together, and take the mean—as is done in 
Table 2, No. 14—would barely be admissible, if the 
circumstances and dimensions in each had been exactly 
similar. But this is far from being the fact. In experi- 
ment No. 3, which gave what may be considered a 
favourable result, the width of the zinc ring was 13mm., 
and its depth 18mm.; while in the other two experiments 
the width was 10mm. and the depth 11mm. only. The 
zinc ring in the latter two experiments was in fact 
altogether too weak. Moreover, it is noted as to No. 17 
that the wheel was defective, the tire and skeleton never 
having been brought into proper contact ; a fact which 
would of course seriously affect the strength of the ring. 
With regard to No. 33, which gave a still lower result, it 
would appear that the zinc had not been properly run in; 
and in addition the tire had been shrunk on the skeleton 
far too tightly, so that when cracked it opened at the 
crack by as much as 8mm. This sudden contraction 
could not but injure the zine ring enclosed between the 
tire and the skeleton. It is therefore contended that 
No. 2 was the only experiment which fairly represented 
the capabilities of the zine fastening, and that even 
there no provision appeared to have been made to 
prevent the tire from shifting round on the skeleton, 
which is easily done by deepening in places the grooves, 
which are to be filled with the zinc. 

It is further contended that even this experiment 
should not be brought into comparison with any of the 
systems in which the skeleton was flanged or dovetailed, 
and the tire clipped over it, because this device, which 
undoubtedly adds much to the security of the fastening 
without greatly increasing the cost, is just as easily 
applicable to the zine ring system. The comparison 
should therefore be made only with systems—such as the 
stud or through-bolt systems—where this advantage is 
not given ; and in such a comparison the superiority of 
the zinc ring is incontestable. For the conversion of exist- 
ing tires, at least, it must be pronounced to be an 
improvement of the highest importance. For new tires 


/it is proposed to leave the zinc ring as it is, only 


using 4 per cent. copper instead of 1 per cent., to increase 
the strength, and wo a d to let the outside of the tire clip 
over a dovetailed skeleton. This system, if tested under 
outwards, not inwards, strains, would, it is contended, 
fully equal the results of the spring-ring system actually 
adopted by the committee, and at a considerably smaller 


nse. 

There is no doubt much in what Herr Kaselowsky 
thus urges, and it would seem only fair to give a trial to 
the design he suggests; but even his own remarks on the 
unfortunate experiments Nos. 17 and 36 serve to bring out 
what would seem to be the cardinal defect of the original 
zine ring process, namely, that it works in the dark. 
When once the tire has been shrunk upon the skeleton, 
nothing more can be seen of the groove which the 
metal is to fill, and by some carelessness or accident 
the zinc ring may be cast in a very imperfect form, 
without its being possible to ascertain the fact.. For the 
same reason, any cracks or injuries it may sustain when 


at work cannot be detected until the tire is taken off. 
This seems to form a valid objection against the system, 
from the point of absolute security. But there does not 
seem at first sight any reason why the groove should not 
be formed on the outside of the tire and skeleton instead 
of in the middle, and why the zinc ring should not 
merely fill the place of the steel ring which has to be 
sprung into place in the committee’s own system. It 
would have two advantages over that ring—(1) it would 
be cheaper ; (2) it would offer the means of preventing 
that shifting round on the skeleton, which appeared to be 
the only defect of the committee’s system. Herr Kaselow- 
sky has already turned his attention in this direction, 
and warmly advocates this mode of fastening ; which, in 
fact, was actually tried in the last experiment, No, 42, 
though not with very satisfactory results. 

We commend these results to all our readers directly 
or indirectly interested. The results are of extreme 
interest, as proving that the most expensive system is by 
no means necessarily the best, and that it is possible to 
construct wheels from which it is practically impossible 
that a broken tire should fly off, at no greater cost 
than is demanded by the defective methods generally 
in use. 


MR. ROTHERY’S REPORT ON THE TAY 
BRIDGE. 


(Continued from page 56.) 

Defects in the Design.—Apart, however, from all these defects 
in the construction, to which we have called attention, which are 
sufficient in our opinion to account for the fall of the bridge, the 
question remains, whether there are not some defects in the 
design which must sooner or later have —— it down. We 
were told, indeed, that it was no part of our duty to say how or 
in what manner the bridge could have been strengthened, that 
there were a hundred ways in which it could have been done, but 
that this was not the question, and that all we had to do was to 
say whether it was strong enough. A bridge, however, which 
with good materials and workmanship is computed to be able to 
bear only from 60 1b. to 70 lb. of lateral pressure per square foot, 
and which may be subjected at any moment to a wind pues of 
from 40 Ib. to 50 Ib., can hardly be said to be sufficiently strong ; 
for there may be latert defects in the material or workmanship, 
for which we are told that it is usual to allow a factor of safety of 
4 or 5; and it is therefore not right to build a structure with so 
narrow a margin of safety. We shall therefore p to point 
out what are, in our opinion, the defects in the design, which it 
will be necessary to avoid if the bridge is to be reconstructed. 
And first it is greatly to be regretted that Sir Thomas Bouch, 
when he was designing the bridge, did not take greater pains to 
ascertain the nature of the foundations on which the piers were 
to rest. It is said that he was deceived by the horers, not of 
course designedly, for they would have no object in so doing. 
But what right had Sir Thomas Bouch in a matter of so much 
importance to trust solely tothe word of the bcrers? It is idle to 
suppose that, if he had looked at the core which was brought up, 
he would not have been able to ascertain whether it was the same 
rock which is to be found on each side of the river, or that abed of 
conglomerate could have been mistaken for it. And if he had found 
that they had come upon a bed of a conglomerate, it was his duty 
to have pierced it with a view of ascertaining whether it was 
capable of supporting the brick piers, on which he designed to 
place his bridge. Had the solid rock existed, as was too hastily 
supposed, at a reasonable depth below the bed of the river, so 
that brick piers could have been built up from the bottom, no 
doubt the bridge would have been standing at the present day. 
On the other hand, had it been known that below this thin 
bed of conglomerate the bottom was only soft sand and mud, 
either a different design would have been made, or the bridge 
would have been carried across at some more favourable spot. 
The mistake, in our opinion, was a very grave one, and for which 
there is no excuse. ‘Ihe next question to be considered is, 
whether the hexagonal form of the pier, and the way in which 
the columns were pre upon it, was calculated to give the 
requisite amount of stability to the structure. ‘I'o use General 
Hutchinson’s words—‘“‘ No one can say that a broader base would 
not be a desirable thing.” Now, in what way could this addi- 
tional base have been given? And first, as regards the caissons. 
They were, as we have seen, 31ft. in diameter. ‘There seems, 
however, to be no reason why they should not have been con- 
structed in an elliptical form, say 34ft. long, by 28ft. broad, 
which would have given about the same bearing surface, for a 
foundation would have been more easily sunk in the river from 
offering a less resistance to the stream, and would have afforded 
a much longer base east and west on which to build the piers 
which were to carry the columns. Again, the hexagonal arrange- 
ment of the columns with two outer and four inner columns was 
not advisable. As has been already pointed out, owing to the 
girders, which formed the sides of the bridge, being placed 
midway between the outer and the two next inner columns, the 
two outer columns had to bear as much as the four inner columns 
together, or half the superincumbent weight, so that each of the 
outer columns had to bear one quarter of the weight, whereas the 
inner columns had only to bear one eighth of it ; added to which 
the outer columns had to bear the greater part of the lateral wind 
pressure. And although the inner colamns were 15in. whilst the 
outer ones were 18in. in diameter, this was by no means sufficient 
to compensate for the extra strains which the outer columns had 
to bear; and it certainly seems that it would have been better to 
have had two outer columns instead of only one on each side. It 
would have given a wider base, and therefore increased stability 
to the structure; it would also have had this advantage, that if 
one of the outer columns had failed, the bridge would not 
necessaaily have fallen, whereas with only one outer column on 
each side the failure of any one of them would cause it to fall at 
once. This consideration seems not to have been disregarded 
by Sir Thomas Bouch, when building the Beelah Viaduct, for 
although in that structure there were only six columns to each 

ier, they were arranged in two parallel lines across the bridge, 

our of them as outer and raking columns, and two only as inner 
ones, the converse of the arrangement in the Tay Bridge, where 
there were only two outer and four inner ones. It certainly 
therefore appears that it would have been better, if in building 
the Tay Bridge there had been eight columns to each pier, 
arranged like those in the Beelah Viaduct in two parallel lines, 
and with two outer columns on each side and four in the centre ; 
and this arrangement seems at one time to have been intended. 
Why it was not carried out, has not in our — been satis- 
factorily explained. It was said indeed that the caisson, with a 
diameter of 31ft., would not have borne a pier which would have 
carried the columns in the way suggested ; but a glance at the 
plan will show that this is not the case, and that a pier might 
easily have been constructed which would have carried the eight 
columns in two parallel lines, and with the outer columns placed 
at the same distance from each other, as the outer columns were 
in the bridge as actually constructed, namely, 21ft. 10in. from 
centre to centre. Indeed, it was admitted by Mr. Grothe that 
they had ample space on the top of the caisson for building u 
brickwork sufficient to support eight columns. It was obj 3 
however, by Sir Thomas Bouch, that in that case the outer 
columns would have had their foundation on the brick rim of the 
caisson, whilst the inner columns would have rested on the 
concrete, and that that would not have been safe, brickwork and 


concrete not being, as he said, homogeneous. Sir Thomas Bouch 
however could hardly have remembered, when giving his answer 
that the hexagonal piers, which carried the columns, were faced 
in the lower part with brick and in the upper part with stone, 
and that the whole rested on the concrete of the caisson, the 
centre of the hexagonal pier being also filled with concrete, 
We do not therefore think that there is much in this objection, 
Another advantage, which would have resulted from the columns 
being arranged in two parallel lines of four each, would have been 
that the wind ties connecting the outer with the next inner 
columns would have acted directly in the line of the pressure ; 
instead of as in the actual structure at an angle of 45 deg., so that 
they gave very little onerere to the inner columns. Another 
great objection to the design was that the L girders, which 
covered the tops of the two triangular groups of columns, were 
not connected, as they should have been, so as to have formed a 
continuous girder over the tops of all the columns. This would 
have given great additional stability to the structure by bindin 
all the columns together. As it was, the two groups were hel: 
together merely by the struts and ties between the columns, 
which were therefore liable to get out of shape. ‘There was not a 
witness, we helieve, unless it was Mr. Stewart, who did not say 
that the connection of the two L girders at their ends would have 
given increased stability to the structure. Another defect in the 
design was the omission of the spigot upon the lower tier of 
columns, in consequence of which there was nothing but the 
pinching action of the flange bolts to prevent the columns from 
shifting their positions on the base pieces. It was said by Mr. 
Baker that the mere weight of the columns with the load, which 
they bore, would produce such an amount of friction as to render 
them immovable on their base pieces, but he clearly overlooked 
the fact that, according to the calculations of Dr. Pole and Mr. 
Stewart, a pressure of 201b. of wind would suffice to relieve the 
outer windward columns of all pressure, and to bring a tensile 
strain to bear upon the flange bolts. But the greatest defect of 
all was in the cast iron lugs, to which the ties and struts were 
attached, and in providing not only that they should be cast with 
the columns, but with the holes ready made. It is to this, and to 
the casting of the holes in the flanges of the 1Sin. columns, and to 
not wong bony these holes were made properly cylindrical, and 
that the bolts fitted them accurately, that the weakness of the 
piers and the fall of the structure is mainly due. We have dwelt 
at length on these points, whilst discussing the question of con- 
struction, but they belong also to this part of the subject, for it 
was part of the design that they should be so cast. 

Comparison of Tay Bridge and Beelah Viaduct.—But perhaps 
the best way of showing the defects of the Tay Bridge will be 
by comparing it with another somewhat similar work erected b 
Sir Thomas Bouch some time before; we refer to the Beel 
Viaduct, situate about four miles from the town of Brough, and 
which carries the South Durham and Lancashire Railway across 
one of the wild mountain gorges in Westmoreland. The descrip- 
tion of this viaduct is taken from a work by Mr. William 
Humber, entitled ‘* A complete Treatise on Cast and Wrought 
Iron Bridge Construction.” The viaduct, which is 1000ft. long, 
is carried on “£15 piers of varying heights, according to the 
section of the valley,” each of the spans being 60ft. from centre to 
centre. Each pier was composed of ‘six hollow columns, placed 
in the form of a tapering trapezium, and firmly bound together 
with cross girders at disteness of 15ft. perpendicular, and by 
horizontal and diagonal wrought iron tie bars.” The columns, 
which as we have already stated, are arranged in two parallel 
lines of three each, have an extreme distance of 50ft. from centre 
to centre on the base, tapering towards each other as they ascend, 
until at the top immediately under the platform girders they are 
22ft. apart from centre to centre. ‘‘ The taper” we are told, “is 
e— in the foundation piece at the base of each column, which 

oundation piece is firmly bolted to a stone base, the upper sur- 
face of which is bevelled at such an angle as will produce the 
taper required for the columns. Thus the columns have all their 
flanges square to the centre line, which simplified the fitting very 
materially. The depth of the stone foundations varied according 
to the nature of the ground, and the height of the piers, but in 
almost all cases they went down to the solid rock.” We are told 
that “it is a distinguishing feature in this viaduct, that the cross, 
or distance girders of the piers, encircle the columns, which are 
turned up at that point, the girders being bored out to fit the 
turned part with great accuracy. No cement of any kind was 
used in the whole structure, and the piers when completed, and 
the vertical and horizontal wrought iron bracings keyed up, are 
nearly as rigid as though they were one solid piece.” Farther on 
the author says, “‘the fitting was all done by machines, which 
were specially designed for the purpose, and finished the work 
with mathematical accuracy.” ‘The flanges of the columns were 
‘all faced up and their edges turned, and every column was 
step) into the one below it with a lip about 8 of an inch in 
depth, the lip and the socket for it being actually turned and 
bored. That portion of the column against which the cross 
girders rested was also turned. The whole of these operations 
were performed at one time, the column being centred in a hollow 
mandril-lathe. After being turned the columns passed on to a 
drilling machine, in which all the holes in each flange were drilled 
out of the solid simultaneously. And as this wasdone with them 
all in the same machine, the holes, of course, perfectly coincided 
when the columns were placed one on the other in the progress of 
erection. Similar care was taken with the cross girders, which 
were bored out at the ends by machines designed for that pur- 
Thus, when the pieces of the viaduct had to be put to- 
gether at the place of erection, there was literally not a tool 
required, and neither chipping nor filing to retard the progress of 
the work.” Itis true that at the deepest part this viaduct stood 
195ft. above the ground. Look at it, however, with its spans of 
60ft. each ; its columns, of which four are outer raking columns, 
with a base of 50ft., tapering up to 22ft. at the top ; its horizontal 
eross girders encircling the fo ates at every 15ft.; its holes all 
earefully drilled oo all the work done with mathematical 
accuracy by machines designed for the ome And compare it 
with the Tay Bridge, with its spans of 245ft.; its six columns, 
with a taper of 12in. in a height of more than 80ft., and with only 
one instead of two raking columns on each side ; its cast iron lugs 
with the holes cast with them, to which the ties and struts were 
attached ; its two L girders unconnected with each other; its 
conical bolt holes in the flanges of the outer columns. And the 
only conclusion to which we can come is, either that the former 
was extravagantly strong or the latter inordinately weak. Sir 
Thomas Bouch was asked by Mr. Barlow, why he deviated from 
the plan which he had adopted in the Beelah Viaduct, and he 
then gave the following rather remarkable evidence. 

Mr. Barlow: Do youremember what description of horizontal 
ties were used in your Beelah viaduct ?—Yes. 

What did the horizontal ties consist of ; from the drawing I 
Lave seen they appear to consist of girders placed quite across 
between the columns ?—That is from column to column ; yes, and 
the ties go into them. 

In this structure you departed from that construction ?—Yes. 

Why did you depart from that construction ?—I can only tell 
you this, that I had a different idea of the force of the wind at 
that time before I got the report on the Forth Bridge. 

The Commissioner : Is that the only reason why you did away 
with those ties?—They were so much more expensive ; this wasa 
saving of money. 

Mr. Humber says that the Beelah Viaduct was one of the 
lightest and cheapest of the kind that has ever been erected. 
Apparently, however, Sir Thomas Bouch was of opinion that a 
lighter and cheaper structure would do for the Tay Bridge, 
although one span of the latter was more than equal to four spans 
of the viaduct, so that forthesamelength of girder, for which thirty 
columns were considered necessary in the viaduct, the Tay Bridge 
had only twelve, and those of a very inferior construction, 

(Zo be continued.) 
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RAILWAY MATTERS. 


Tue Holdfast Bay Railway, South Australia, was opened on 
the Queen’s birthday, May 24th. 

Tn consequence of numerous railway accidents in South 
Australia, attention is being drawn to the steps of carriages and 
the construction of platforms, 

Tur railway returns of the Colony, New Zealand, for the 

- financial year show that the working expenses have absorbed 74} 
per cent. of the gross earnings. 

Tue receipts of the Grand Trunk Railway of Canada continue 
to be largely in excess of those of the corresponding periods of 
last year, the aggrogate increase so far being nearly £140,000 
sterling. 

On the 17th inst. General Hutchinson, of the Board of Trade, 
inspected the new railway station at Preston, and the extension 
works from that town to Euxton Junction—the widening of the 
line for a distance of nearly six miles, 

Excursionists have now added to their list of summer trips a 
visit to the summit of Vesuvius. Cheap trains have been 
arranged, and from Rome and elsewhere crowds come down to 
run up the cone, On Saturday night, the 4th inst., it was 
brilliantly lit up with electric light. 

Tue Board of Trade reports on the collision at the Great 
North of Scotland Railway, at K th t station on the 16th 
of June, and on the collision on the 26th June, at Inverurie 
station, on the same railway. Both conclude with remarks to 
the effect that the collision could hardly have occurred if the 
train had been fitted with a proper continuous brake. 

Iy this column of our impression for the 9th inst., was a short 
account of an accident on the Mid Railway at Market 
Harborough, when the 4.50 p.m. express from Manchester ran 
over a bullock, and the Pulman car left the road, but was stopped 
it was stated, by the Westinghouse brake, and thus prevented 
from tumbling over. It should have been written ‘stopped by 
the Sanders and Bolitho brake.” 

A Care Town telegram of July 15th, announces that the Sprigg 
Ministry has had another reverse, ‘*In face of the opposition 
they encountered,” the proposals for railway extension have been 
withdrawn. A Reuter’s telegram of the 19th, however, says Mr. 
Merriman has introduced a motion in the House of Assembly 
expressing want of confidence in the Gover t, on t of 
the withdrawal of the Ministerial Bill relating to the extension of 
the railway system. 

Tue Wolverhampton Tramway Company has d the 
porintcs of the Board of Trade to use steam upon their lines 

rom Wolverhampton to Willenhall, and also on the Tettenhall 

branch, but they refuse to sanction its employment upon the 
Bilston route, owing to asharp curve at the commencement of 
the branch in Wolverhampton. The company before it can use 
steam to Willenhall has to obtain the consent of the local 
authorities, and this consent the Willenhall Board has during the 
week once again refused to give. 

‘Tne works now in construction for the new railway between 
Paranagua and Curitiba, in the province of Parana, are about to 
be inaugurated by the Emperor of Brazil, The line is being 
undertaken by a French company, and will be of great import- 
ance in developing the interior resources of Brazil. By means of 
it the navigation of the upper portion of the Parana will be made 
available, as also the large network of river communication formed 
by the Tibagy, Parana-panema, Tiaté, Goahy, Jainheima, and 
Brillante. It is estimated that at least 1200 miles of navigable 
streams will thus be thrown open, of which 510 miles are acces- 
sible to steamers of a light draught of water. 


In a report on an accident which occurred on the 14th June, 
at College Station, Glasgow, on the North British Railway, when 
the engine of a passenger train from Hamilton left the rails of 
the cross-over road from the down to the up line, and, after 
running for about 43 yards, fell over on its left side, Major 
Marindin calls attention to the dangerous practice of entering 
terminul stations at anything but a low rate of speed, whether the 
trains be fitted with continuous brakes or not. In this accident 
no use was made of the Westinghouse brake with which this 
train was fitted, until the train had come nearly to a stand, 
although both the driver and the guard had control over it. 

M. PrILtecnopy, a French engineer, who at the request of the 
contractors has made an examination of the St. Gothard Tunnel, 
reports that it cannot be ready for traffic before the end of April 
next, and this estimate is quite in accordance with the views of 
the local engineers. According to the agreement, the contractors 
forfeit 5000f. for every day of delay after October Ist, but they 
—— their liability on the ground that the company have 
failed to keep faith with them, and the matter will probably be 
brought before the Federal Tribunal. As the lines of approach 
cannot be finished before the summer of next year, the delay in 
the completion of the tunnel will not retard the opening of the 
line for throngh traffic. 


Tue Bucharest correspondent of the Times says :—‘‘ Much 
interest is manifested in the proposed line of railway now being 
surveyed through Roumania and Bulgaria, and designed to out- 
flank the Belgrade, Nish, and Sofia route. The former line is 
eighty miles shorter between Vienna and Constantinople than 
the latter, and taking into account the more favourable grades of 
the eastern route, the saving in time between the two capitals is 
estimated at five hours. The steadfast opposition of M. Ristich 
to all railway operations in Servia, though forced to yield appa- 
rently at times to foreign pressure, is likely to result in the Bel- 
grade line being outstripped in the race to Constantinople by its 
more favourably located competitor.” 

Two important railway projects in our colonies are occupying 
practical attention. Canada has, as we said last week, nearly com- 

leted negotiations with an English syndicate, with the object of 

orming a company with a capital of 0 000,000 to construct the 
whole of the railway across British North America to the Pacific, 
and receiving as a subsidy a land grant of 50,000,000 acres. From 
neensland we have tidings of a somewhat similar undertaking. 
hen the Premier of that colony, Mr. Thomas M‘Ilwraith, was 
in England recently, he had an offer from a syndicate to construct 
a railway from the termini of the Queensland lines, now in = 
cess of being made, to Port Parker, on the shores of the Gulf of 
Carpentaria, in consideration of an extensive land grant. The 
Queensland Parliament was opened on the 7th inst., and the 
Viceregal speech announced that a Bill was about to be intro- 
duced to give effect to the scheme which had been proposed for the 
railway to the Gulf. 


THE folowing. extonst from the report of the directors of the 
South-Eastern Railway Company, referring to the Channel 
Tunnel, is of some interest:—‘‘The experiments made by the 
French engineers after great pains and labour tend to show that 
the geological measures are not only in the same position but are 
of the same thickness on each side of the Channel; and the 
stratum known as the ‘Old Gray Chalk’ in England, and as the 
*Craie de Rouen’ in France is impervious to water, and is with- 
out fissures. These are the foundation facts in this interesting 
question; for if a tunnel can be made without pumping or 
timbering and entirely, from side to side, a the gray chalk, 
then an apparently formidable and even hopeless work  Brererernd 
matter of close calculation. As the researches of the French 
engineers confirm the view for years past taken on your behalf— 
namely, that the proper point of < poy for any future tunnel 
is at the outcrop of the gray chalk on the South-Eastern line 
between Folkestone and Dover, and not at St. Margaret’s Bay to 
the east of Dover, where the gray chalk, dipping to the north- 
ward, does not crop out—your directors have deemed it advisable 
to make arrangements for a series of important experiments 
which, so far, have shown favourable results,” 


NOTES AND MEMORANDA. 


Aw alloy of two-thirds lead and one-third rhodium fused in a 
crucible at a high temperature is explosive when exposed to heat 
as before a gas flaine. 

A CORAL bank, about 10,000 metres in circumference and 
between 150 and 200 metres thick, has been discovered 20 miles 
from Sciacca, Sicily, and large quantities are being extracted. 

Mount Gamprer freestone, South Australia, so closely 
ee the celebrated Caen stone that it can hardly be 
distinguished from it, is being used in the building of the Mel- 
bourne University. 

THE Mark Lane Express says a Lancashire farmer suceeeds in 
keeping rooks off his fields by tying a single thread of white 
twine, about 5ft. from the ground, to sticks placed 30 yards apart 
and about 20 yards from the hedgerows. 

From the census returns so far reported and from careful 
estimates, it is now calculated that the total population of the 
United States will reach 47,500,000, against 38,556,000 ten years 
ago, or a total increase of about 9,000,000 in the last decade. 

In endeavouring to t for the formation of hail, M. 
Colladon supposes that the heavy rains and the hail storms which 
follow them, produce, hy the effect of their fall, a vertical wind 
due to the air which they draw from the upper regions of the 
atmosphere by their own friction. This vertical wind, which 
extends from the cloud to the und, necessarily leaves behind 
it a partial vacumn, which produces an influx of air during the 
whole continuance of the storm. 

THE annual rate of mortality, according to the most recent 
weekly returns, in Calcutta was 18; Bombay, 31; Madras, 31; 
Paris, 26: Geneva, 21; Brussels, 24; Amsterdam, 20; Rotter- 
dam, 24; the Hague, 15; Copenhagon, 25; Stockholm, 24; 
Christiania, 19; St. Petersburg, 48; Berlin, 38 ; Hamburgh, 23 ; 
Dresden, 18; Breslau, 31; Munich, 33; Vienna, 27; Buda-Pesth, 
41; Venice, 24; Alexandria, 40; New York, 24; Brooklyn, 17 ; 
Philadelphia, 17 ; and Baltimore, 28. 

An interesting communication was read before the Paris 
Academy on the 5th inst. on ‘ hs of Vegetation for the 
same tree in 1879 and in 1880,” by M. Duchartre. Though the 
temperature was much more severe in December and January 
last than the previous year, the renewal of vegetation in six 
chestnuts was earlier. The mild time between the cold of 
December, 1879, and January, 1880, does not account for this, for 
a longer and milder time intervened in 1878-79. Nor does the 
method of sums of heat explain it. But the trees received more 
heat this year from the beginning of vegetation to complete 
expansion of their leaves. 

In the ma) accompanying the Missouri Weather Service Report 
for April last, the tracks of the recent tornadoes are laid down, 
and it is in this part of the State that the rainfall of the 
month was 
Verona, whic 


grestent, the maximum of 8°00 inches being at 
is situated near the point where the torna- 
does originated. e rainfall over the southern portion of the 
State eaualled 5°0 inches, and the amount diminished on 
proceeding northward. The minimum amount was recorded 
along the northern slopes of the Missouri valley, the least fall 
being 1°07 inch at Glasgow. The mean temperature was 58°7 deg. 
at St. Louis, or 2°6 deg. in excess of the average of April. A 
general and severe fall of temperature followed the storms of 
~ i, when snow fell at Oregon, Palmyra, Neosko, and 
sreenfield. 


THE total number of houses in the districts of the eight 
London water companies at the end of last year was 573,792, 
being an increase of 81,787 from the commencement of 1873. 
The years showing the largest increases are 1879, 1873, 1878, 
when the number increased respectively 21,720, 14,980, 14,954; 
in 1876 the increase in the number of houses was 8763; while in 
1874, 1875, and 1877, the increases were only about 7000. The 
districts in which the growth is largest are Lambeth, where 
during the last seven years the number has increased by 17,829 ; 
East London, where the increase has been 17,267; and the 
district supplied by the Southwark and Vauxhall Company, 
where the increase has been 11,002. The remaining portions of 
London have increased by about 8000 during the last seven 

ears, with the exception of Chelsea, where the increase is only 

1%, = which number 1390 were added to the district in October 
of 1879. 

THE Japan Gazette on May 1st, 1880, contains an account of the 

eneral meeting of the Seismological Society of Japan, when Mr, 

ilne then read a paper “‘On Seismic Science in Japan,” in 
which he attempted, to use his own words, “ to show the position 
which the study of earthquakes and volcanoes occupies in the 
scheme, waiting tu worked out, for the elucidation of the 
natural laws upon which all terrestrial things appear to be depen- 
dent.” Afterwards Professor J. A. Ewing exhibited a new form 
of seismograph, which is being erected in the University of Tokio 
under his direction. It is designed to draw two curves represent- 
ing on a magnified scale two rectangular components of the hori- 
zontal movement of a point on the surface of the earth in con- 
junction with the time. These curves are drawn by means of 
two levers, with their short ends in contact with the bob of along 
— and with their long ends free to slide across two sur- 
aces which are kept moving continuously by clockwork. 

A CORRESPONDENT, Mr. Noble Taylor, writes to Nature, that 
on the 5th inst. alady of his family emptied a paper powder 
composed of 74 grains of carbonate of potash, and 74 grains of 
carbonate of soda into a tumbler of what is called “toughened 
glass” less than half full of cold water. After stirring the 
mixture she drank the contents, leaving a silver tea-spoon in the 
tumbler, and then placed the empty tumbler on the table by her 
side within perhaps a foot of a burning duplex lamp. About 
five minutes afterwards a sharp explosion occurred, which startled 
all in the room. They found the tumbler shattered into fragments, 
the body of the glass ripped up, as it were, into several large, 
irregular-curved pieces, and the bottom of the tumbler broken 
into small pieces more resembling thick rough ice than anything 
else. He asks, was the explosion caused by the inherent 
properties of the toughened glass, or by the contact of potash, 
soda, the silver spon, and proximity to a lamp, the heat from 
which was very slight, indeed scarcely perceptible to the hand at 
the spot where the tumbler stood. The accident might have 
been very serious, for pieces of the glass flew to within a very 
few inches of the lady’s face. A solution of the cause of the 
explosion is therefore of importance to all who may have occasion 
to use vessels of this peculiar glass. 

Tue Town Council of Bury recently inspected the new water- 
works belonging to the corporation. These waterworks extend 
from Crawshawbooth to Prestwich, a distance of sixteen miles, 
and consist principally of three reservoirs, in which is stored the 
water to supply by gravitation the extensive district of Bury and 
Haslingden and on to Prestwich. The largest of these reservoirs 
is the Clow Bridge reservoir at Hapton, which has a surface of 
88 acres, and it is capable of containing 350,000,000 gallons, 
having a gathering ground of 1220 acres, ‘The next in size is the 
Calf Hey reservoir at Haslingden Grane, which is 23 acres in 
extent, capable of containing 137,000,000 gallons. The gathering 

round of this reservoir is 1313 acres in extent. The Holden 

Vood reservoir is near to the last; it is 20 acres in extent, and 
has capacity for 87,000,000 gallons. The amount of capital 
expended on the works is £265,000 for the Bury depart- 
ment, and £93,655 for the Haslingden department, since 1872, 
and during the same period the annual revenue has increased 
in the Bury departinent from £14,587 to £20,493, and in the Has- 
lingden department from £2314 to £4413. The corporation has 
powers under an Act of Parliament to further increase their 
storage room, and it was contemplated to establish another 
reservoir near Calf Hey. 


MISCELLANEA. 

Some important discoveries of tin have been made near Thorn- 
borough, Queensland ; it assayed, it is said, 74 to 76 per cent. 

Tue Canadian Legislative Assembly has passed a Bill 
incorporating a company to pierce a tunnel under the St. 
Lawrence River. 

On Tuesday last the river Tavy suddenly rose to an unusual 
height, and water flowed into the shaft of the East Crebor mine, 
three men being drowned. : 

Hanrsour improvements are being carried out at Cooktown, 
Queensland, that port being the first at which the mail steamers 
arrive at and the last in leaving. 

Tue difficulty with the miners in the Newcastle district, New 
South Wales, continues. A number of seamen and others had, 
at departure of last mail, been engaged at 12s. per diem. 

A very rich gold-field has recently, says The Colonies and India, 
been opened at the Margaret river in the northern territory. 
There were a large number of Chinese there ; nuggets of a pound 
weight had been found, and fifteen ounces of gold obtained from 
a single dish. . 

Tue boiler of the donkey-engine on board the English steamer 
St. Oswin exploded at Gibraltar on the 20th, killing two of her 
crew on the spot, and inflicting severe injuries on fourteen 
labourers at work on the vessel. ‘The ship’s cook has since died, 
and two more of the crew are lying in hospital in a most pre- 
carious condition. 

THE drainage operations of the city of Adelaide havs so far 

rogressed that the city Council have taken steps to = out the 
important work of damming the river Torrens. ‘This has been 
long contemplated, but the polluted state of the river has pre- 
vented it being carried out. When the project is completed, it 
will be an immense improvement to the city. 

In 1878 the following agricultural machinery was, says Zhe 
Colonies and India, in use in New Zealand, exclusive of jordinary 
small hand and other implements :—Thirty-four steam ploughs, 
thirty-two steam harrows, 4529 reaping machines—being an 
average of one to every five farms of 10 acres and upwards--and 
985 thrashing machines, of which 374 are worked by steam power. 

On Wednesday telegrams were received from New York 
announcing the collapse of the Hudson River Tunnel between 
New York and Brooklyn. The assistant-superintendent and 
nineteen workmen were drowned. The leak appears to have 
began in the air lock chamber in the tunnel heading. The tunnel, 
which had been excavated a distance of 500ft., ls now filled with 
water, and the shaft, 60ft. high, is choked with débris and soil. 


At a recent trial of self-binding reaping machines on_the 
grounds of the Agricultural College, near Bucharest, the follow- 
ing five makers were represented :—Walter A. Wood, the John- 
ston Harvesting Company, M’Cormick and Company, and Ault- 
man and Company, of America, and the Howard Company, of 
Bedford, England. The Aultman machine won the first prize, 
the M’Cormick the second, and the Wood machine the third. 
The English machine met with an accident, and had to cease 
operations. The first-prize winner cut and bound five acres of 
wheat in 4} hours. 

A Cacurra telegram of the 18th inst. says the great embank- 
ment in Scinde, known as the Cusmore Bund, has given way. 
This embankment extends from the town of Kusmore to the 
mouths of the Benjari Canal, a distance of about forty miles. It 
was constructed to protect a large tract of country from floods, 
like those which in 1874 injured about eighty villages and 
threatened Jacobabad. The bund burst about two years ago at 
the end next the Indus, and the flood carried away several miles 
of the Indus Valley Railway. This year the breach is at the 
other end, and will, therefore, be more easily repaired. 

Sree joists are being made at a few factories in England and 
on the Continent, but certain difficulties attend the rolling, 
which as yet prevents their manufacture on a large scale. Steel 
plates for bridges also are not as yet used to the extent antici- 
pated, and the long span bridges in which their utility is 
undoubted, do not often occur. For boiler plates the consider- 
able advantages which steel offers are being availed of, and for 
flanging and other treatment, where high quality Yorkshire iron 
was formerly used exclusively, steel is, says Messrs. Matheson 
and Grant in their half-yearly engineering trades report, found to 
be considerably cheaper, especially for plates of large dimensions. 

In order to prevent the boiling over of oil in oil tanks set fire 
by lightning—a very common occurrence in America—Mr. 
Tien, of the Titusville Battery, recently brought out one of 
the Parrott guns of the battery, loaded it with solid shot, and 
began firing against the three-eighths iron sheets of the distant 
blazing tank, releasing a large quantity of oil that would other- 
wise have fed the flames. ‘The battery was then moved to two 
other tanks, also burning. Large rents were made also in these, 
and the liberated oil ran harmlessly down into a stream. This 
novel target practice greatly shortened the duration of the fire 
at these tanks, and so drained them that the flames died out for 
want of fuel, and no “boiling over” resulted. 


TuE Mersey Docks Board have been engaged for some years in 
constructing an extensive range of new docks at the north end of 
Liverpool, specially adapted for the accommodation of steam 
vessels of modern design. ‘The docks have a great depth of water 
and wide entrances. They are comparatively narrow in their 
water space, but of great length, the intention being to range 
the vessels in single file along the quays, and to allow of their 
rapid discharge of cargo on the broad quays by which the docks 
are surrounded. One of these new docks, called the Langton 
Dock, has been opened for use without public ceremony, and so 
also have the several railway goods stations which have been 
established in the immediate vicinity for the special use of the 
Atlantic trade. 

In their half-yearly engineering trades report Messrs. Matheson 
and Grant say that bridges and structural ironwork are selling at 
lower prices than those of a few months ago, because of the fall 
in the cost of iron. The very low rates of 1878-79 have not 
returned, and makers are firmer to resist unremunerative prices. 
The report just published concerning the Tay Bridge disaster 
confirms the opinion of those best able to judge, that the accident 
was due primarily to faulty design in the narrowness of the piers, 
and to their inefficient bracing, and was but accelerated by bad 
and careless workmanship. ‘The failure has had one good effect 
in inducing attention to other railway bridges, which, having 
been designed at a time when lighter locomotives and_ slower 
speeds were customary, are not now strong enough for the 
severer strains of modern traffic. Many of the older bridges are 
now heing strengthened accordingly. 

A CORRESPONDENT writes to a contemporary respectin the 
sewage of Paris :—‘‘ As the city of Paris has tried various chemi- 
cal and other means of dealing with its sewage, and is now irri- 
gating about 1000 acres of land within five miles of, the Tuileries, 
the following will be of interest to a large section of English 
readers :—On the 23rd of June last the Conseil Municipal of Paris 
resolved, amongst other things, to approve, firstly, the continua- 
tion of irrigation in the fields of Gennevilliers, and the carrying 
of the sewage to the lower north-western part of the peninsula of 
St. Germain and adjoining farms, and the delivery of the sewage 
from the conduits to persons on their rovtes who shall be willing 
by agricultural, chemical, or other means to cleanse it at their 
own expense and risk for the sake of what they may be able to 

et out of it, subject to rules to be prepared ; secondly, to ask the 
Cvcunent. in case the 1500 hectares (3700 acres) might be insuf- 
ficient for the purification of the sewage without annoyance to 
the neighbourhood, to take into immediate consideration the ex- 


tension of the present proposal and the irrigation of other dis- 
tricts in the valley of the Seine,” 
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AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. TwieTmMEyer, Bookseller. 

NEW YORK.—Tue Wititmer and Rogers News Company, 
81, Beekman-street. 


POBLISHER’S NOTIOE. 


*.* This week we publish a Double Number of THE ENGINEER 
“containing the Index to the Forty-ninth Volume. The Index 
‘includes a Complete Classified List of Applications for and 
Grants of Patents during the past six months. of the 
Double Number, 1s. 


TO OORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 

must therefore request correspondents to keep copies. 

C. P. A.—G@ood asbestos millboard is a very excellent material for making 
flanged jownts. 

g. 6. (Wednesbury).—// you will send sketch, we may be able to advise you 

C. W. (Sunderland).—See Spretson’s “‘ Custing and Founding,” und also the 
works and papers to which the author refers. Messrs. E. and F. N. Spon, 
Charing-cross, are the publishers. 

Q L. D.—We know of nothing forestalling your invention. Whether it is 
worth doing anything with depends on whether you have or have not some 
manufacturer ready to adopt it and make it for sale. 

A. 8. (Boulevard Notre Dame).—You evidently refer to the Crystal Palace 
Engineering Se . You can obtain all information by addressing a letter 
to the Secretary, Crystal Palace, Sydenham, England. It is not a school 
where a general education is imparted. p : 

Exquirer.— The roof shown in your sketch is badly designed. Unless it has 
some points of detail about it which are excellent no engineer would use it. 

We have already published a complete set of papers on the design and 
construction of roofs and bridges, m which you will find all the infor- 
mation you require. “‘The Strains upon Girders, Bridges, and Roof 
Trusses,” by Cargul, published by Messrs. Spon, will perhaps supply you 
with all the information you require. 

J. R. D.—We cannot pretend to say whether your boiler was short of water 
or not, but we can say that it is quite possible that the crown plate was 
overheated although there was pleaty of water in the boiler. The small 
quantity of greuse in the feed-water to which you refer, might act in con- 
junction with the chalk just as the boiler inspector suggests. Before 
deciding either way it would be necessary to consider the character for 
steadiness and competency of the engine-driver, and the fitness of the feed 
pump and its valves for the work they had to perform. 


HYDROGEN GAS RETORTS. 
(To the Editor of The Bagineer. 
Sir,—Would any reader be kind enough to say which is the best retort 
for making hydrogen gas from steam, and the name of the makers ? 
Dublin, July 20th, Dryer. 


PAPER BOX MACHINERY. 
(To the Editor of The Engineer.) 
Str,—Could aay correspondent give us the name and address of the 
makers of machinery for pressing or casting boxes and cases of paper or 


vegetable pulp, as used for packing goods? . AND G, 
anchester, July 17th. 


THE CARLISLE SHOW. 
(To the Bditor of The Bngineer.) 

Sir,—In your report of the Royal Agricultural Society’s show at 
Carlisle this week, we notice you give the numbers of the stands of 
machinery from 1 to 237, with a short notice of each ; you then say, “ the 

receding list includes all the exhibitors who show anything in the 
ae degree interesting to engineers.” As our stand was No. 283, where 
we were showing our patent dredger and excavator, we trust you will 
make this little correction in your next issue, as we think our machine 
attracted some attention ut the show. PrigsTMAN Bros. 

95, Gracechurch-street, London, E.C., July 20th. 


SUBSCRIPTIONS. 

Tue Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance): — 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad, 
Cloth Cases for binding Tue ENGINEER Volume, price 2s. 6d. each. 

The following Volumes of THe ENGINEER can be had, price 18s. each ;— 
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A complete set of Tuk Enoineer can be made up, comprising 47 volumes. 
price 40 guineas. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below :—Foreign subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 

t-free. Subscriptions sent by Post-office order must be accompanied by 
letter of advice to the Publisher. Thick Paper Copies may be had, 
preferred, at increased rates. 
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ADVERTISEMENTS. 

*.* The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and si. : odd lines are 
charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practica 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 
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*,* Letters reloting to Advertisements and the Publishing Department of the 
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TIRE FASTENINGS. 

Tue Cassel experiments on tire fastenings, a full 
account of which we have presented to our readers, 
offer, in our opinion, very sound food for reflection to 
oe engineers in general, and to English railway 
authorities more especially. This reflection may be con- 
fined to the actual results of the experiments, or may 


embrace all the circumstances of their being conceived 
and carried out. Before considering either, we must 
int out that the result of the whole et was singu- 
rly successful and satisfacto: The object was first to 
discover whether it was possible to construct a thoroughly 
safe and trustworthy fastening for tires,and secondly what 
was the simplest and cheapest lowe vn 4 that fastening 
could take. Now, in the first place, the experiments 
showed conclusively that there were at least three fasten- 
ings in existence which were quite safe—that is to say 
cracked tires, secured by these fastenings, were found 
to run some three hundred miles, over what was practi- 
cally a continuous succession of points and crossings, 
without suffering any serious injury. This test will pro- 
bably be regarded by everybody as sufficient. Secondly, 
the experiment showed that while one of these methods 
of obtaining perfect safety was costly and complicated, 
the other two were remarkably simple and cheap, so much 
so that it is a question if they fa 6 cost a shilling a set 
more than the rude and confessedly imperfect devices 
which have been in use since the infancy of railways. 
Thus, at an expense which, spread over a large number of 
companies, must have been insignificant, the German 
railway engineers have apparently learnt, first, that they 
can fully secure their traffic against a specially dan- 
rous class of accident; and secondly, that they can 

0 so at a very slight cost for old rolling stock, and 
probably no extra cost whatever for new. 

It is impossible not to ask how these most desirable 
results were attained. The circumstances are narrated 
at the commencement of our article on the subject. The 
German engineers had long been aware that their ordinary 
system of tire fastening by studs or through bolts was very 
defective; and yet they had been deterred by expense 
from adopting the costly substitutes, such as the Mansell 
wheels, which have become common in England. In this 
dilemma they welcomed cordially the comparatively 
cheap and certainly ingenious invention of Kaselowsky, 
in which the fastening was made by a ring of zine, 
fitting half into the skeleton and half into the tire. But 
extended experience with this system gave rise to consi- 
derable doubt as to’ its absolute security under all cir- 
cumstances. Thereupon the Technical Union of the 
North German Railways resolved to take up the ques- 
tion. No longer ago than May, 1879, they appointed a 
committee of five engineers —all belonging to railways in 
the Union—for the purpose of making experiments on 
the subject. These gentlemen lost no time in getting to 
work. They constructed in the workshops of the Main 
and Weser Railway at Cassel a special apparatus for the 
een of conducting the experiments ; they induced a 
arge number of railway companies to forward wheels for 
testing, so as to get results from many various systems 
of fastenings ; they tried the whole of these exhaustively, 
and by the end of the year they had presented their 
report, embodying the brilliant results we have already 
described. 

_It is impossible not to regret that a method of settling 
disputed questions so business-like, so cheap, and so suc- 
cessful is not and cannot be adopted in England. That 
it is not is mere matter of fact. We can call to mind no 
instance at all resembling the Cassel experiments in the 
annals of English railway engineering, unless it be the 
scarcely memorable brake trials at Newark. On these it 
is needless, and would be cruel, to dwell. With mighty 
flourish of anpee the great railway companies of Eng- 
land marshalled their trains for the competition ; dis- 
tances were measured and trials were run ; there was a 
good deal of eating and drinking, and some making of 
speeches ; and within six months the whole affair was 
buried in decent and undisturbed oblivion. Nobody can 
dare to assert that those costly and elaborate trials had 
even an infinitesimal effect in determining the import- 
ant question of continuous brakes. For another case 
of the kind, we believe it would be necessary to go back 
to the old trials at Rainhill, in the very infancy of our 
railway system. We say then, with little fear of contra- 
diction, that this system of investigation is not adopted 
on English railways ; and we say further, without much 
eee fear of contradiction, that it cannot be adopted. 

ur grounds for the statement are not far to seek. In 
the first place, it is hopeless to expect t private cor- 
porations like English railway <a to sink their 
own interests, and what they would deem their own 


t, | dignity, by combining together freely for the common 


ood. If they did so in the one case of the Newark 

rake trials, it was partly because brakes were then only 
in the experimental stage ; partly because they knew well 
enough that the results would be zi/. But—to use an 
example which is as it were thrust upon us—can anyone 
imagine the chairman of the London and North-Western 
Railway deliberately advising his colleagues to join in a 
series of trials, by the results of which they could not 
but be bound, and which might not improbably end in 
leaving their own cherished brake last in the competition? 
and, in the second place, even were the temper of rail- 


7 | way directors other than it is, their officers are not the 


men to carry out such a scheme. In so saying we do not 
wish for a moment to throw any discredit on their ability 
as practical engineers. But for work such as this 
something more is wanted. As we have before in- 
sisted in these columns, mechanical experimenting 
is a science, and a science of which very little is yet 
understood. To carry out, for instance, such a set of ex- 
periments as those at Cassel, it was necessary to appreciate 
thoroughly and clearly the various strains, shocks, and 
hardships of all kinds to which the tire of a railway 
wheel is subjected in actual traffic; then tu grasp the 
fact that to ascertain the results of this rough usage by 
means of ordinary experience would entail years of 
attention, and labour, with at best a doubtful result; then 
to invent a method by which this rough usage might be 
somehow compressed within the limits of a single experi- 
ment of moderate length ; then to design and construct 
an apparatus fitted to put this method in practice ; and 
lastly, to perform the experiments themselves, overcoming 
or avoiding, by the way, the thousand and one hindrances, 


difficulties, and imperfections which, as all observers 
know, impede the progress of every new and untried 
course of experiments. A German engineer, having first 
received a most complete scientific and theoretical edu- 
cation, having added to this many years of close practical 
observation and experience, and possessing besides the 
natural abilities which his selection for a high post suffi- 
ciently guarantees, is perhaps as well fitted as anybody to 
conduct such an enterprise. But to expect any five 
of our English engineers to consent to serve on such a 
committee, or, consenting, to achieve any useful result 
would be the wildest of dreams. If they did not quarrel 
hopelessly over the principle and design of the apparatus, 
it would only be use the experiments decided on 
were far too rough and crude to afford any information 
of real value for deciding the question at issue. 

On this head it is useless to enlarge. Until English 
capitalists, English railway directors, learn to estimate 
more highly the value of scientific training and scientific 
ability, things will remain as they are ; we shal! continue 
to witness catastrophes such as that of the Tay Bridge 
on the one hand; accidents such as that at Shipton on the 
other. It is more profitable for the present to inquire 
what the real value of the Cassel experiments is, and what 
lessons may be drawn from them as to tire fastenings. As 
to their value, we have the advantage of a very compre- 
hensive and severe criticism put forth by Herr Kasel- 
owsky, the inventor of the zinc-ring system which bears 
his name. This system, it will be remembered, was not 
that approved by the committee ; and its author naturally 
does his best to get this verdict reversed, or at least re- 
considered. But he himself to a certain extent admits 
the imperfection of his system ; for he now proposes to 
abandon the old construction, in which the groove, which 
is to be filled with the zinc, is entirely within the wheel, 
and to form this groove on the inside face of the tire and 
skeleton, giving it the section of half a dice-box instead 
of the whole. He also proposes to give the tire an inte- 
rior flange on its inside face, and let this flange clip over 
the edge of the skeleton, which is to be made in a dove- 
tail shape for the purpose. Now, our readers will remem- 
ber that the system, No. 1, approved by the committee, 
had precisely this construction on the outside, while on 
the inside the tire was secured by means of a steel ring, 
Haim into place between it and the skeleton. It will 
thus be seen that Herr Kaselowsky’s proposition simply 
amounts to substituting a cast zinc ring for this steel one. 
That there would be some advantages in this substitution, 
particularly by the ready means it offers of preventing 
the tires from shifting round upon the wheels, we should 
not be disposed to deny ; but the very great superiority 
of steel to zinc in the matter of resistance, especially in 
the case of a wheel becoming accidentally heated, will 
probably decide the question in favour of steel ; and that 
the steel-ring fastening has otherwise proved itself worthy 
of reliance Herr Kaselowsky does not attempt to deny. 
Even on his own showing, in fact, it is well adapted to 
meet all the strains to which a tire is exposed in railway 
traffic. The clip of the interior flange over the dove- 
tailed edge of the skeleton effectually prevents any part 
of the tire from flying off radially. The lateral strength 
of the same flange makes it impossible that the tire 
should shift on the skeleton towards the inside of the 
wheel, while any impulses tending to shift it towards the 
outside—which, as Herr Kaselowsky has himself taken 
pains to point out, are far less frequent and dan- 
gerous—are met by the resistance of the steel ring; 
and while thus effectual, the construction is scarcely 
more complicated or expensive than the old mode of 
fastening by rivets or bolts, while it is simplicity itself 
as compared with the various safety-ring systems, such 
as Mansell’s. At the same time it is applied without 
difficulty to any description of wheel, whether iron or 
wood. There is no expensive machinery, the whole of 
the work being done in the lathe ; and the rings are con- 
veniently and cheaply turned out of the worn-out tires. 
The fitting of these rings would rage to be the only 
troublesome or difficult part of the operation; and if 
found desirable they may be superseded by the cast zinc 
ring just described, or by some similar device. Looking 
at the matter, therefore, from every point of view, we see 
no reason to alter the statement with which we started, 
namely, that the Cassel experiments have been eminently 
successful, in that they proved the existence of a tho- 
roughly satisfactory type of tire fastening, which is at 
the same time no more expensive than the most unsatis- 
factory of the many unsatisfactory methods at present in 
use, 


DUPLICATE DRAINAGE, 


A Great deal of useful sanitary work is being 
carried out year after year by corporations and other 
local sanitary authorities in the way of new drainage 
works, and the extension of existing systems of drainage, 
and it may not be inopportune to consider whether so 
large an amount of public money as is spent annually on 
such works is judiciously laid out by those who consti- 
tute boards of sanitary authority. Sanitary engineering 
is a branch of science which until recent years has shown 
but little development ; and what growth it has made has 
not been of a very sound or vigorous character. When 
we look back in the light of the present day on the con- 
dition of things which existed in England before the old 
Board of Health came into existence; and up to a still 
later date than this, all over Europe, it is difficult to 
comprehend why a science so obviously essential in its 
application to the well-being of the community should 
have remained almost to the present day uncultivated. 
Historians tell us, as an illustration of the advance- 
ment of its constructors, of the Cloaca Maxima at 
Rome, and the recent explorations in Palestine have 
revealed the existence of outfalls and cesspools at 


Jerusalem, as ancient at least as the occupation of the 
Jewish capital by the Romans; but such works as these 
only serve to illustrate how absolutely imperfect was the 
knowledge of our predecessors of what we recognise as 
sanitary science in the present day ; or, in other words, of 
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the effect which filth has in producing and fostering 
disease. Jt is to be deplored that there are even now to 
be found in Great Britain, not to say in Ireland, many 
towns in which there prevails the most absolute dis- 
regard of the laws of health, and this in the full light of 
sanitary science, and with the full knowledge of the 
Local Gevernment Board. 

The question, however, which we now propose to con- 
sider is whether those authorities who are desirous of 
removing the causes of preventible disease and of esta- 
blishing drainage works, are for the most part dealing 
with the districts under their charge judiciously, an 
spending the — of their constituents to advantage. 
It is not too much to say that in a large majority of 
instances the corporations and local authorities which 
have determined to carry out necesssary works of 
drainage, have simply reconstructed the sewerage system 
and laid down a capacious outfall sewer, to conduct 
sewage and storm-water into some convenient water- 
course at a point below the dwellings of the population, 
without fairly considering the all-important question of 
howthe sewage was to be treated at theoutfall. Suchamode 
of procedure certainly allows of the postponement of this 
somewhat difficult problem, but it is of great importance 
if even regarded only from the economical point of view. 
that the two questions—the removal of the sewage, and 
its treatment at the outfall—should be taken into con- 
sideration at one and the same time, and as being but 
pote of the same problem. In not a few instances it 

as been found that after the drainage works of a town 
and the outfall had been completed, that the sewage was 
delivered at such a level that it could not be made avail- 
able for purposes of irrigation, or even be mechanically 

urified without having to be raised to the required 

eight above the point of outfall. In other cases again, 
where, owing to the lowness of certain parts of the dis- 
tricts to be dealt with, it was physically impossible to 
collect all the sewage and to bring it to the surface 
at a suitable level without pumping it. Consider- 
able expense has been incurred by neglecting the prin- 
ciple of interception, and by allowing all the water from 
the higher districts to run down to the lowest levels of 
the town, instead of leading it away at a such a point 
that it could be utilised or treated without having to be 
pumped. few considerations of this kind will 
serve to show that the drainage of a town or district 
should consist of something more than a graduated 
network of drains following the levels of the surface 
and terminating in an outfall culvert. Such a plan, 
though not the most economical, would answer well 
enough at those sea-side towns where the sewage could 
be delivered at such a point that, under all conditions 
of tide and weather, it would be impossible for it to 
create a deposit or to return and become a nuisance ; 
but these cases are comparatively rare, and such a 
mode of drainage would be quite unsuitable to an 
inland town. 

To deal intelligently and economically with an imper- 
fectly drained district, it becomes necessary to consider 
the point or points of outfall which may be made 
available ; and before this part of the inquiry can be 
satisfactorily dealt with, it will be necessary to deter- 
mine what mode of treatment will, on the whole, be 
most consistent with economical administration in the 
future. In those districts where the population is 
not increasing very rapidly, where land is cheap, 
and where there is likely to be found a g 
market for such agricultural and garden produce as 
flourishes under irrigation, such a mode of dealing 
with town sewage may resorted to, and under 
favourable conditions with good results. When the 
sewage has to be raised at the outfall in order 
that it shall reach the land to be watered it is 
hardly probable that the balance-sheet will show any 
profit from the employment of irrigation. But setting 
aside the question of profit, any local authority which 
can deal with the sewage of their district without 
material loss may be congratulated on having achieved a 
cousiderable measure of success in this particular. When, 
however, land is not available for irrigation, or there are 
other objections to its use, and other processes, such as 
chemical treatment or filtration, or both combined, have 
to be resorted to, the selection of the point of outfall will 
still be a matter of importance, and it will be desirable to 
consider from the outset how the sewage should be 
treated, and how far the treatment of it economically 
will be influenced by its permanence in quantity and 
composition. 

There is hardly _y mode of treating sewage which 
will not be facilitated by excluding either a part or the 
whole of the surface water which is usually allowed to 
pass away in town drainage ; and by so reducing the dis- 
charge of the outfall as far as possible to manageable and 
uniform dimensions. Where pumping has to be resorted 
to, no question can arise as to the necessity for reducing 
by every expedient the volume of sewage to be raised, 
and for giving the engines a uniform amount of 
work to do, which shall not be suddenly augmented 
by large accessions of storm water. Even when the 
sewage can be delivered at the outfall, and treated with- 
out the aid of any other power than its own gravity, it is 
still desirable that the quantity of the sewage should not 
be constantly varied by the addition of storm waters, for 
in many processes of treatment better results can be got 
in dealing with sewage of uniform, or nearly uniform, 

uality, than are attainable with sewage which is largely 
diluted by surface as subsoil water ; and it is always a 
matter of more or less difficulty to adjust accurately the 
quantity of chemicals employed to the quantity of the 
sewage under treatment. In order to reduce the quan- 
tity of sewage delivered at the outfall, it is obviously 
necessary that surface water should, to a greater or less 
extent, be excluded from the sewerage system proper of 
the district, and carried away by a separate system of 
drains to mingle with the natural streams of the country, 
and this is urged as an insuperable objection to the sepa- 
ration system of drainage on the ground of expense, The 


objection no doubt at first sight appears a plausible 
one, and the proposition that there should be two 
separate systems of drains, one for surface water, 
and the other for sewage, 5 Be in certain instances, 
been so untenable on the ground of its cost and 
inconvenience, as to be fitly made a subject for ridicule. 
On examination, however, of all the conditions, it will be 
found that the objection is not invariably so formidable 
as it would at first sight appear to be. It is somewhat 
difficult to show without actual estimates applied to 
special cases, that the excess of cost of duplicate 
drainage above that of the ordinary single system of 
sewerage is not necessarily = great. That there will 
be some excess is unquestionable; but that it is much 
less than is usually supposed, and that in many cases it 
can be fully justified, is capable of easy proof. In many 
towns or districts which the engineer has to deal with, 
he finds that there is a considerable length of existing 
drains of brickwork or masonry which, owing to imper- 
fection of workmanship and material, could not safely be 
used for the carriage of sewage, but which, with slight 
alteration and judicious management, can be turned to 
account for the removal of storm waters, thus enabling 
hin to effect the removal of the sewage proper by 
much smaller drains than would otherwise be neces 
sary. It very seldom happens that a professional 
man is called upon to deal with a town which 
has not some system of drainage which can be 
utilised in this way; but even in new towns, or in 
towns where the existing drainage is so imperfect 
as to be absolutely useless, it will often be possible to 
separate the storm water from the sewage at very little if 
any extra cost above what a single system would involve. 
Having regard to the outfall sewer alone, this will be 
seen to be the case, where its length is considerable and 
the area of the district large as compared with the num- 
ber of houses situated upon it. It may happen that the 
only available point of outfall is a mile or a mile and a 
half from the town, and that to carry away all the sewage 
along with a moderate rainfall will require a 4{t. culvert 
constructed of brickwork, whereas by excluding the 
greater part or the whole of the surface water, a 15in. or 
an 18in. pipe sewer would prove amply suflicient for the 
purpose at a considerable reduction of cost. 

The difference between the cost of a mile of a 4ft. brick 
culvert and of the same length of an 18in. earthenware 
pipe drain, each laid ata depth of 10ft. below the surface, 
will, at a moderate estimate, amount to not less than 
£3500, which would go a long way in the construc- 
tion of shallow street drains, that would carry the 
surface water by a shorter route, and generally with 
a more rapid fall into the natural watercourse of 
the district. When considering the respective merits 
of single and duplicate drainage it is wholly fallacious 
to assume that the sewerage of a town is to be doubled 
throughout, if the so-called duplicate system is carried 
out. Such is far from being the case. Any well laid 
out town will consist of a number of wide streets to 
accommodate the traffic, and a number of narrow streets 
or gomeess at the rear of the houses to give access to the 
back-yards. It is obvious that the only drains required 
in the main streets will be for the carriage of the storm 
water, which falls on the surface of the street and a 
certain portion of the roofs of the adjoining houses, and 
it is also evident that a secondary shallow drain in the 

ssage at the rear, with ashort branch into each back-yard, 
will effectually dispose of the storm water which falls there. 
No doubt these surface water drains will require other 
arterial drains to connect with, but small and shallow 
pipe drains will answer the pur ; and by leading the 
surface waters at once direct into the river, if there is 
one, or into the sea, will entirely do away with the 
necessity for a large outfall drain. We repeat that it is 
somewhat difficult to prove the advantage of duplicate 
drainage simply in respect of its cost; but experience 
will show that in not a few cases which the engineer will 
have to deal with it will be found that the duplicate 
system may be carried out partly or in its entirety with- 
out much extra outlay, and with many attendant advan- 
tages, which we may refer to in a future article. 


THE COAL PIT EXPLOSION AT RISCA, 

By the Risca explosion 120 lives have been sacrificed. The 
explosion occurred on Thursday morning in the colliery of the 
London and South Wales Colliery Co., and when a severe 
thunderstorm was raging, and it is more than hinted at that 
the lightning striking the Guibal fan may have been the 
cause of the disaster. The colliery is known as the New 
Black Vein Colliery to distinguish it from the old, wherein 
about twenty years ago a similar disaster occurred, attended 
with a loss of 140 lives. There are two pits, downcast and 
upceast, both arranged for winding if needed. They are 
17ft. 6in. in diameter and 287 yards deep, and the colliery 
was laid out under the direct supervision of Messrs. Dobson, 
Brown, and Adams, of Cardiff. The ventilation was effected 
by a Guibal fan, and its action wasso powerful, that the 
colliers were constantly complaining of the draught, and 
wantingextra payment. The colliery is competent to an output 
of 1400 te 1500 tons daily, but its average was under 1000 tons. 
The coal is excellent, aan in good demand. It is highly gaseous, 
and expensive and difficult to work, having a bad top and 
bottom, and requiring considerable timbering. The number of 
men employedamounts to about 770, who are divided into three 
shifts, working eight hours each. The first shift is the largest, 
and is composed of 350 men, who begin work at six in the morn- 
ing and leave off at two. The next 280 men relieve them 
at two, and work ya till ten at night, when 140 men 
goin. These are general repairers of the colliery, 
labourers, ri pers, and hauliers, and in the ordinary course of 
things this chit puts the colliery into thorough working order 
for the next day. On Wednesda ni this shift, numbering 
120 men and boys, descended sy had worked up to 1 o’clock 
in the morning, when the explosion occurred, and it was in 
the dead hourof thenight, when thestraggling but large village on 
the hillside was wrapt in slumber, that the noise of the storm 
was followed by the Yall roar from below, and theissuing forth 
of the blended vapour of an explosion which those accustomed 
to mining know only too well. In addition to the loss of 120 
men, about 70 horses were destroyed, and the work of clearing 


these, and the falls away, and restoring the condition, is 
progressing as rapidly as it is possible, One of the suggested 
causes of the accident is that the repairers used naked lights, 
This, if proved, would show that the calamity in the neigh. 
bouring valley of Abercarne had not taught wisdom. Fually 
£20,000 are required to meet the case, for, as usual, beyond a 
small moiety who had insured in one of the friendly societies, 
io men leave their widows and children totally unprovided 
or. 


LOSS OF LIFE IN MINES, 


SIMULTANEOUSLY with the report of the awful colliery 
calamity in Wales we have the return of the Inspector of 
Mines, tardily issued this year. Naturally, attention is at 
once directed to the official statement of the loss of life 
accidents in and about the coal mines, It is somewhat grati. 
fying to learn that in 1879 there was a considerable decrease, 
both in the number of fatal accidents and in the number of 
deaths from these accidents, when these numbers are com- 
pared with those of the high average of the previous year, 
it appears, then, that the very gratifying reduction in the loss 
is due in part to a lessened number of accidents, and also in 
great degree to the less frequent recurrence of calamities, such 
as that which will give to the return for the present year a 
mournful pre-eminence, so far as South Wales is concerned. 
Whilst in 1878 there was one life lost by accident in and about 
the mines for every 103,183 tons of mineral raised from the 
mines registered under the.Coal Mines Act, last year the 
average for the whole country was one life lost for every 
149,400 tons. Towards this higher average the compara- 
tive safety with which the north-country mines are worked 
materially contribute 1. To whatever cause it is attributable, 
it is certain that the mortality in the north from accident is 
much less than in sone other districts. In South Durham, 
for instance, the loss of life in proportion to the output of 
coal is less than half that of the average of the whole country, 
It is well worth inquiring, at this particular juncture in 
the history of coalmining, to what this comparative im- 
munity of the coal pits of Durham is due; and whether 
in the pits in other districts it is the conditions of working, 
the nature of the coal, or other causes which places 
their mortality in proportion to their output so far above that 
of the largest of our coal producing counties. Since the 
deplorable Hartley accident there has none happened to 
shock the North-country in the mode that that did, and it is 
worth the inquiry whether any steps have been taken which 
other districts might imitate. 


THE BOILERS OF THE LIVADIA. 


Tose engineers who hold that steel is not a good material 
of which to make boilers, will find support for their opinions 
in the failure of the boilers of the Czar’s yacht Livadia. This 
vessel was to have had eight main boilers of steel. Six of 
these were finished and ready for the hydraulic test of 150 lb. 

er square inch. On the pump being set to work the first 
boiler split through the solid steel plate, the longitudinal 
crack being about 3ft. long, the pressure reached being 
140 lb. The whole of the boilers were, we understand, there- 
upon condemned. It was determined, however, to pro- 
ceed with the test, and three more boilers were easily 
burst with pressures varying, we are told, between 80 1b. and 
140 1b. The plates were of Cammel’s steel. This experiment 
will go far to cause the total rejection of steel by shipowners 
as a material for boilers, It is also stated. that experi- 
ences recently acquired are all against steel as regards the 
durability of furnace plates; and some eminent marine engine 
builders will not employ it on any terms, So far nothing 
more is known concerning the breakdown of the Livadia’s 
boilers than the broad facts as stated above, but the subject 
is so important that it is to be hoped Messrs. John Elder and 
Company will supply full information on the subject. 
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Tue third volume of the new series of professional 
papers issued as parts 8, 9, 10, 11, has now been com- 
pleted. It consists of the following ore — (1) 
“Geographical Distribution of Animals,” by Professor 
Huxley ; (2) “Indian System of Geographical Map 
Making,” by Captain Holdich, R.E.; (3) “Progress of 
Gunnery,” a Major Lambert; (4) “The Acoustical 
Unit of Dimensions of Rooms,” by Lieut. Day ; (5) 
“Shelter Trenches,” from the Italian, by Lieut-Colonel 
James ; (6) “ Battle of Lovcha,” from the French, by 
Lieut. Green ; (7) “ History and Geography of Afghan- 
istan and Campaigns of 1838-39 and 1842,” by Major 
Helsham Jones ; (8) “ Historical Sketch of Defences of 
Malta,” by Mr. W. Tregellas ; (9) “The Thermal Spec- 
trum,” by Capt. Abney ; (10) “Entrenched Camps_in 
Prussia,” from the French, by Capt. Hildyard ; (11) “ Fire 
of Infantry at Long Ranges,” also “ Employment of the 
Infantry Spade,” from the German, by Major-General 
Bainbrigge ; (12) “ Provisional Fortifications,” by Lieut. 
Clarke ; (13) “ Austrian Pontoon Instructions,” by the 
Secretary R.E. Committee ; (14) “Trials of Shell and 
Bomb-proof Cover,” from the German, by ve Savage ; 
(15) “ Hoisting the Gurders of the Quoina Bridge,” by 
Capt. Hart ; (16) “Coast Fortification and Naval Attack,” 
by Major Parnell ; (17) “ Bridge Material for Italian 
Engineer Trains,” by Lieut-Colonel James ; and (18) 
“Use of Railways in War,’ from the Prize Essays of 
1878, 

We cannot review these papers here, even in the 
briefest way. One or two words, however, as to the 
scope of those which most concern us may be desirable. 
Captain Holdich advocates an extension of the system of 
survey found most valuable in India, a system of “plane 
tabling, based on triangulation.” On the north and west 
frontier of India conspicuous mountain peaks render the 
work easy, and outs it to be furthered in wild, dan- 
gerous districts by natives, who can obtain bearings, and 
gradually furnish means for mapping the country which 
Europeans cannot enter. To Colonel Godwin Austen, 
and similar men, we owe the maps of many districts, 
made at the risk of their lives, For natiyes, and in dis- 
tricts where the magnetic meridian is not determined, the 

lane table is pronounced to be beyond comparison the 

t instrument. The value of field works and the use of 
the spade by infantry come up in different shapes 
repeatedly in these papers, That infantry should make 


_ 


Juty 23, 1880. 


THE ENGINEER. 


71 


hasty entrenchments on a vast, scale is assumed by all, 
but there is some conflict of opinion as to the profile of 
such works, and the system of providing for their 
erection. ‘Three courses may be followed—(1) Engi- 
neer trains may have stores of spades in_ their 
charge, and supply them to infantry at the point re- 
quired ; (2) a eo of men in the line may carry 
spades ; (3) all may carry a light and comparatively im- 
perfect spade. Against the first it may be objected that 
the moments when men’s lives depend on entrenching are 
critical ones, when they have just carried a position and 
the like, and it is very questionable if an Engineer train 
could always send spades at the moment to the point 
required, and under such circumstances minutes mean 
lives and the tenure of a position. Against the second 
may be urged that men find excuses for throwing away 
heavy tools when fighting, and at the required moment 
out of the comparatively small number very few would 
be at hand. It may be objected that the third system 
weights every man with a tool, which it is hardly neces- 
sary to provide on so large ascale. The Engineer officers 
generally prefer the first and second system. Neverthe- 
less we believe that the safest eee is to insist on every 
man having’a small tool with which he can cover bimself 
in afew minutes, which being only wanted for a short 
effort may be light, and which is always at hand. We 
know that this opinion is now strongly held in the 
Russianarmy. 

Major Parnell, like American writers on coast defence, 
advocates the use of earthworks on high positions rather 
than turrets and iron shields near the water’s edge. He 
considers that ironclad ships against modern defences 
and guns, like wooden vessels against the ports of their 
day, have a very small chance of effecting much, and run 
great risks, He would advocate only the co-operation of 
ships with a land attack, and then would employ vessels 
of the Glatton, Hotspur, and Thunderer types, which 
should come in to a short range, anchor, and engage 
nearly end on. We are inclined to go with this in a 
considerable measure. ‘The oe on the use of railways 

ere 


in war and others we do not attempt to notice. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves Sa alma opinions of our 
correspondents, 
SHIPS’ PUMPS. 

Srr,—Our attention has been directed to the communication of 
Messrs. Hayward Tyler and Co., dated the 30th ult., and appear- 
ing in your issue of the 9th inst. We will pass over that portion 
of the letter which refers to what is, in the opinion of these 
ventlemen, the best pend to have on board should an accident 
ere to the hull of a vessel, similar to the case of the American, 
as this question has already been decided by more competent 
authorities, 

We cannot, however, permit the following remarks to remain 
uncontradicted, viz.:—‘*The reasons against the use of centri- 
fugal pumps are obvious, for besides that mentioned in your 
paper, it is desirable that if a pump be supplied especially for 
the safety of the ship it should be pp owen J applicable in case of 
fire as in the springing of a leak, and should be capable of throw- 
ing a powerful jet, for which purpose a centrifugal pump is 
wholly unfit.” 

Now, for the benefit of many of your readers, who, like Messrs. 
Hayward Tyler and Co, have a very imperfect idea of a centri- 
fugal pump, we have to point out that the statement quoted 
above is incorrect, as the direct-acting centrifugal pumping 
engine now made by us for ships’ use is also adapted as a 
v»owerful fire engine. This we shall be happy to prove to Messrs. 
Fey onal Tyler and Co., or any other gentlemen, who may be 
interested in the matter. JouN AND Henry GWYNNE. 

Hammersmith Ironworks, London, W., July 21st. 


Sir,—In common with many of your readers I have read with 
interest the correspondence on this subject, and thanks are due 
to you for drawing attention still more prominently to the matter 
in your editorial columns. Your statement to the effect that 
many ships are lost simply because they have not pumping power 
to keep them afloat, and that the expenditure of about 100 
indicated horse-power to drive independent pumping machinery 
would be sufficient to prevent the sinking of our largest ocean 
steamers, even under circumstances nearly the worst that can be 
exponen to befall a ship, can hardly admit of contradiction. 

think, however, that in your suggestions as to the most 
suitable apgmance to effect the desired object you rather under- 
rate—doubtless unintentionally—the merits of the centrifugal 
pumping engine. Until quite recently the applications of these 
engines were so limited that the improvements which have been 
made in their design and structure have not been made so 
generally known as those in reciprocating pumps. Their sphere 
of application is now much more extended, and their daily use 
during the past ten years on board ship as independent circulating 
pumps of surface condensers, and for many other purposes, has 
shown conclusively of what such pumps are capable. 

Undoubtedly the best safety pump which can be put into a 
ship is that which first, and most important, will be most reliable ; 
Second, and very necessary to the fulfilment of the first condition, 
most simple; Third, which will occupy the least useful space, 
and fourth, which weighs least. 

Your preference for pumps of the “ Special” or ‘ Universal” 
type is based on their superior reliability. While thousands of 
such pumps are doing at the present moment first-rate work, 
those who have most experience of them in the drainage of mines, 
and under similar circumstances, would hardly be inclined to say 
that they are absolutely reliable or that they are always ready for 
work at a moment’s notice, or that they would work for any 
length of time submerged in a jacket of cold water. It may be 
further observed that damage to or gagging of any of the four 
valves of a double-acting pump would e quite as fatal to its 
starting as leakage of the foot valve of a centrifugal pump, and 
here it may be proper to remark that there are at present 
hundreds of centrifugal pumps at work quite innocent of foot- 
valves, and therefore free from the objections which you urge 
against this class of pump. 

The pegtonalite of the centrifugal pumping engine to the 
removal of large volumes of water with a moderate lift is also 
shown by its daily usein our publicand private graving docks, where 
well designed, beautifull aural and wonderfully compact 
centrifugal engines may be seen discharging in two, three, or four 
hours quantities of water equal to three or four times the dis- 
Placement of the largest ships afloat. Our harbour and dock 
engineers invariably put down such machinery in new docks 
while in many existing docks the centrifugal engine has replaced 
ponderous reciprocating pees. If further and perhaps the most 
convincing proof of the perfect suitabillity of the centrifugal 

umping engine as a ships’s safety pump is needed, it is ray 
ound in the fact that it is even now applied to the very purpose 
for which your correspondents advocate its adoption, 4 refer to 
its almost invariable use by salvage associations, and undere 


writers, for pumping out, raising, and keeping afloat ships which 
have foundered, 

It is hardly necessary to observe that the operation of pumping 
out would in all cases be more easily accomplished before the 
ship gets to ‘‘ Davy Jones,” although the sailors might not quite 
see the matter in this light. I believe that if the sailors were 
asked the reason of their preference for the centrifugal engine, 
they would reply in effect that it is the lightest machine they 
can get to do the work, that it is compact, easily slung on board 
ship or barge, and requires little fixing ; while its reliability is 

roved by their use of it in the most critical cases, where its 
ailure for ten minutes would cost them hundreds of pounds, 
Instances are not uncommon in which a ship has been pumped 
out, raised, and towed hundreds of miles, and kept afloat the 
whole time by the continued use of one little centrifugal pumping 


engine. 

f eannot agree with your correspondents who speak of the 
most successful valves being rubber balls: for marine purposes 
the globe valve is very objectionable, and a pump having, as is 
stated, eighty of these valves dues not make it the most efficient 
pine. In my opinion no valves are better than eighty, therefore 

would give preference to the centrifugal pump, which, properly 
fixed, requires no valves. I must also state the centrifugal pump 
can be utilised, in case of fire, as a direct jet, or can be fitted to 
flood any compartment of the vessel equally as well as any other 
pump your correspondents allude to. A. BELpaM. 

Fenchurch-street, London, E.C. 


S1r,—Though agreeing with much that has been stated in your 
columns on the subject, the necessity or desirability of using but 
a small portion of the power of a steam ship to avert the fearful 
calamity of foundering at sea does not appear to me. Whilst 
the ship may have the enormous volumes of the ocean—aggres- 
sive, ungovernable, destructive—to contend with, full and proper 
means should be always provided, by which its fullest power ma: 
be directed to repel the strongest efforts of the sea. Such full 
and proper means can be supplied by the modern steam pumps, 
with their simple diaphragms of pistons wafted to and fro, 
separating the opposing forces, but impartially transmitting the 
power and effort put forth by each, of grog 4 value to the 
trader. They would also add enormously to the value of the 
fighting ship, largely increasing its power of resistance, almost 
eliminating the risk of being sent to the bottom by the guns of 
the enemy, and absolutely that of destruction by fire. 

Suitable steam pumps capable of throwing each 60 tons of 
water per minute 20ft. high, with a steam-pressure of 30 1b. per 
inch, may have the following dimensions :—Steam cylinder, 
2ft. Gin, diameter; water cylinders, 3ft. Gin. diameter; having 
4ft. Gin. stroke, and performing fifty single strokes per minute— 
the suction and delivery beirg 2ft. Gin. diameter. A pair of, 
say “Cornish,” steam pumps of these dimensions, and which are 
not higher than those of pumps of this class which have already 
been constructed, would occupy a floor-space of 13ft. x 13ft., 
and throw 120 tons per minute. Four pairs would occupy a space 
of 26ft. x 26ft. = 676ft., throwing tons per minute, thus 
occupying a floor-space of less than 14 square feet per ton of 
water thrown, and showing even greater economy of space 
than that claimed for the enna pump. They can 
arranged to work in tiers, if desirable, and can be arranged 
to work upon vacuum only, or for the highest pressures. Four 
hundred and eighty tons of water per minute, lifted 20ft. 
high, represents a duty performed of 651-horse power, requiring, 
say, 1200-horse power indicated. This pumping power, thoug! 
enormous, could be readily supplied by the boilers of a first-class 
fighting ship, and represents a power to throw from the bottom 
of the ship into the sea the whole of the water which could enter 
through a Sees equal to fifty-six circular holes at the water line, 
each 1Zin. diameter. Should the modern heavy guns be able to 
force such holes through the thick protecting armour-plates, and 
assuming, as it is fair to assume, that by mantlets, or other well- 
known handy means, the water passing through the full bore of 
a12in. hole could be reduced by one-half, with 112 such holes 
oe her plates, all below water line, the ship might still be 
saved, 

So priceless, indeed, is the advantage of possessing the means 
to direct the power of the ship against the inroad of the sea, 
that the pump room should az carefully considered as the 
engine room itself, and a pumpman should told off in every 
watch, whose duty it should be to give proper attendance to the 
pumps, keeping them clean and well oiled, allowing them occa- 
sionally to creep lazily along upon the bilge water or upon air, 
and having them ready—ever ready—to instantly throw back 
from whence they came the unbidden waters, which imperil the 
lives and property of the best and the bravest who, on business 
or pleasure, journey by water ; or who on the sea in our fighting 
ships so loyally serve us. M. SILvester. 

147, Queen Victoria-street, July 19th. 


MILLING MACHINERY AT THE ROYAL AGRICULTURAL 
SOCIETY'S SHOW, CARLISLE, 


Srmr,—In your article on the above subject there is a slight 
inaccuracy in the power necessary to reduce 28 cwt. of wheat and 
middlings per hour by means of rollers, and my patent disinte- 
grators, besides driving the necessary cleaning and dressing 
machinery, and overcoming the friction of the engine and shaft- 
ing. I think it would not be safe to reckon 44 indicated horse- 
power for all this work, but rather for the reduction of the wheat 
and ‘‘ middlings” alone, as it is much wiser to have an excess of 
power than the reverse. I also think it is due to the memory of 
the patentee of so celebrated an invention as ‘‘Carr’s disinte- 
grator,” to mention that whether this machine is now largely used 
for the manufacture of flour or not, yet the general principle 
has been adopted, I believe, by some continental and American 
firms for this purpose, in conjunction with the roller system. 

Belfast, July 21st. J. GREENnILL. 


Sir,—As a constant subscriber and careful reader of your 
valuable journal, I trust you will allow me the space necessary 
to correct an error which appears in your issue of the 16th inst., 
and is calculated to prejudice interests of which—as the trustee of 
the estate of the late Mr. Thomas Carr—I have charge. 

In article No. I. ‘‘On Milling Machinery at the Carlisle Show,” 
your correspondent incidentally refers to the Carr disin tor 
as being ‘‘ a failure on flour,” and states, as the causes of such 
failure, the enormous power required to drive it, and the over- 
heating of the meal caused by the churning of sir in passing 
through the machine. Had your correspondent been’ writing at 
a date five or six years prior to the present, there might have been 
some foundation for such a statement, but he must be sadly 
ignorant as to the present state of milling machinery if, as appears 
from the article, he is unaware that the success of the Carr 
disin tor as applied to the manufacture of flour has long 
since nm demonstrated and fully established, not only in 
——. but also in France and in other parts of the Continent 
of Europe. That your correspondent is not au courant of recent 
progress in the art of milling is further evidenced by his remarks 
upon ‘* New Process (American) Milling,” and upon the “‘ Green- 
hill Disintegrating Mill.” 

have no desire to pluck a single leaf from the laurels recently 
awarded, and just now giving deserved distinction, to Mr. George 
T. Smith, the inventor of the middlings purifier which bears his 
name. Asa visitor to the recent exhibition of milling machinery 
at Cincinnati, I was one of a very | number, who, impressed 
with the simplicity and efficiency of this purifier, concluded, long 
before the awards were issued, that it was justly entitled to the 
place which was subsequently given to it, but your correspondent 
should know that the position taken by him as to the discovery 


he d 
by Mr. George T. Smith of ‘‘the means of prod a stro 
flour with 8,” is one that would not 


in the United States, and, that, of the several processes for 
making flour which now occupy the attention of millers, there 
are, beside that exhibited by Messrs. Dell and Sons, some which, 
in the opinion of competent judges, have at least a chance of 
securing a place of honour. 

No notice of American milling can just now be considered 
complete, or even fair, if it fails to include a process creating so 
much interest as Jonathan Mills’ system of gradual reduction, 
now in operation in four important establishments in the United © 
States, the products of which certainly claim to bear comparison 
with those of any other system. ‘There are beside several systems 
worthy of consideration, rather than of dismissal in the summ 
manner adopted by your correspondent, and of these Carr's 
disintegrating flour mill is by no means to be relegated to the 
“limbo” of ‘ai inventions. No machine has yet been 
discovered capable of producing good flour from bad wheat, and 
the production of the Carr machine will in respect of colour, 
strength, flavour, and quantity, bear comparison with that 
obtained by other processes, while in point of economical working 
it does not rank below them. As to the Greenhill machine, now 
five years before the public, I have nothing to say in deprecia- 
tion of its efficiency in the reduction of bark and other fibrous 
substances ; being tolerably well posted, however, as to the 
capabilities of all su-called disintegrating machinery, I have yet 
to learn that it can secure a second or even third p in com- 
petition with the Carr machine when operating upon any of the 
numerous and diverse materials in the reduction of which the 
latter is successfully employed. Pup Trices, 

39, Broad-street, Bristol, July 19th. 


COMPOUND PORTABLE ENGINES. 


S1r,—Nothing could be more pleasing to us than your remarks 
upon our enterprise in the exhibition of the first compound 

rtable engine which has ranked in the catalogues of the 

2.A.8.E., and we should very inadequately acknowledge the 

compliment you pay us were we not to furnish the information - 
which you lack in respect to its design. 

We may state, then, that our first endeavour in this enter- 
prise has been to produce an engine to indicate 25 to 30-horse 
power—this being according to our lights a fair definition of 
10-horse power nominal. e have secondly decided to adopt a 
minimum working pressure of 80 lb. on the square inch. Thirdly, 
to cut off steam at half-stroke in the high-pressure cylinder ; and 
lastly, to proportion the areas to the high-pressure and low-pres- 
sure pistons as one to two respectively and approximately. In 
the result we have obtained the diagrams illustrated in your 
issue of the 16th inst., indicating 27-horse power—not 21-horse 
power as stated in your article—under a brake load of 21°2-horse 
power, and we submit that we are justified in maintaining the 
title of the engine as 10-horse power nominal. 

You will doubtless have observed that this engine was labelled 
at Carlisle by the Royal Society’s offivials for a maximum work- 
ing pressure of five atmospheres, but it was designed by us, as 
above stated, for a minimum working pressure of 80 Ib. on the 
square inch, and we need scarcely add that the boiler was con- 
structed and tested to resist this strain. 


RicHARD GARRETT AND Sons. 
Leiston Works, July 20th. 


THE MECHANICAL THEORY OF HEAT. : 

Sir,—With reference to “‘ ®, 1.’s” reply in the last number of 
Tue Encrneer to Mr. Browne’s and my own remarks on his 

revious letter, it appears evident to me that in neither case 
on he fully ayprocate the objections urged against his views. 
In replying to Mr. Browne, ‘ @. 1.” has also partly replied to 
myself, ton | therefore I must deal to a certain extent with that 
portion of his letter intended apparently for Mr. Browne only. 

‘*®. TI.” makes at least one concession, for he says: ‘‘ Although 
there is nothing in my universe but matter and motion, there is 
elasticity all the same.” ‘This seems rather like begging the 
question. Why abolish force, if you are obliged to substitute 
something equally, if not still more, mysterious? If ‘‘«. If.” 
will refer to my previous letter, he will see that I have antici- 
pated his reply as regards elasticity. With elasticity as a sub- 
stitute for force, we do not get over the momentary destruction 
of vis viva—and consequently motion—and we should still be 
obliged to resort to a second method of expressing energy other- 
wise than as vis viva. 

“ ©, TI.” says that ‘in kinetics we have to deal with molecules, 
and it will not be denied that molecules may be elastic.” This 
may be true, but Mr. Browne, as I understand, and myself, were 
dealing with ultimate particles of matter, and ‘“‘®. I1.,” by 
refusing to have anything to do with atoms, is merely shirking 
the difficulty. On this principle, why go 2s far as molecules? 
Be content with aggregations of molecules, as they appear to our 
unaided senses. If a molecule is elastic, why is it elastic? Only 
because the ultimate particles of matter which compose it them- 
selves possess elasticity or some equivalent. Why shouid it be 
easier to believe in elasticity than in force as an attribute of 
ultimate particles of matter? Here I may remark that “ ®. II.’s” 
conception of force is, from the scientific point of view, quite 
incorrect. Force is that which produces a change of motion— 
i.e., acceleration or retardation ; and a force is measured by the 
change which it is capable of producing in a given time in the 
motion of a given body. Mathematically expressed, ¥ = mp, 
where p is the acceleration or retardation per second at any 
moment, m the mass of the body. For ultimate particles of 
matter, which may be supposed identical in all respects, this 
factor would be constant. 

With regard to “ ®. II.’s” question, whether I know what a 
force is, I repeat the question asked in my former communication 
—Does “‘ ®. 11.” know what matter is? and, now that he impiies 
the existence of elasticity in ultimate particles of matter, Wha 
is elasticity with reference to the latter? 

When force and resistance are equal, this means that two forces 
are acting on a body, equal, and in opposite directions. In this 
case no change of velocity takes place; the latter is constant. 
‘* @, Il.” seems to confound the idea of force with that of pressure, 
as is done in every-day language. do not assume that contact 
never takes place because I am hard pressed for arguments ; on 
the contrary, this follows as the only logical conclusion from the © 
conception of forces, 

Will “®. 11.” tell me what he understands by contact on the 
elastic hypothesis? Elasticity can only begin to act at the 
moment of contact. What is it that happens at this moment? 
‘*®, T1.’s” supposed analogy between the case of the inkstand 
and table and that to which I referred of ultimate particles of 
matter having their motion momentarily destroyed by contact, is 
no analogy at all. An inkstand is, as far as I know, not an 
ultimate particle of matter; neither is a table. The motion 
apparently destroyed when the inkstand is brought to rest on the 
table is transformed into molecular, and possibly atomic motion, 
but where we have to do with ultimate particles of matter no 
further transformation is possible. If ‘. 1.” will refer to text 
books I think he will find that it is the energy expressed either 
as capacity for work or vis viva, ‘or both, which is a constant 
ay in the universe, and not the momentum mv. 

Mr. John Ramsbottom has in his letter very ably defined the 
main point at issue where he says, “‘ Your able correspondents 
seem to agree that a fitness to receive motion, strain, or tension 
would be a n property in the conservation of energy.” 

I do not think that with the force centre theory—I do not 
remember with whom it originated—we require matter apart 
from this ; we have only to localise force, i.¢., suppose forces as 
attributes of points in space. We must in any case assign space 
to something, whether it be called matter or any other name, and 
must localise its attributes. That theory is best which with the 
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RAISING THE STEAMSHIP, TYNE 
THE PULSOMETER COMPANY, LONDON, ENGINEERS. 


Few special tools have had such wide and varied application 
as the pulsometer ; special tool we may call it, for though a 
p, it differs from all others in the facility which it affords 
‘or raising water, or semi-fluids, without demanding any 
foundation, staging, fixing, or even steadying; and, as an 
example of its applicability in places where any other pum 
could be set to work only with more or less considerable 
difficulty and cost, we present above an illustration of the 
meter as employed in raising a sunken vessel. A few 
weeks ago this operation, which excited much interest, took 
place in the Itchen river, at Southampton, successfully 
resulting in the raising of the wreck of the steamship Tyne, 
which had sunk nearly opposite the gasworks. This vessel 
formerly belonged to the Royal Mail Steam Packet Company, 
but had been sold out of their fleet and was in progress of 
demolition, when, a storm arising, she filled with water and 
sank, her back being partly broken as she was thrown on to 
the shoal, where she rested when the operations began. The 
ship being partly uncovered at low water, an 8in. steel-wire 
hawser was connected, as shown, to the stem and stern and 
over a timber framing in the centre of the ship, and 
the ends of the hawser being drawn upon and tightened 
prevented any fear of the vessel breaking in two when she 
rose off the bank. The chief difficulty, however, was to empty 
the vessel of water in the short time that elapsed between 
extreme low tide and the period when the ship was entirely 
covered, o1 so far covered that the water entered at the port 
holes and at places where plates had been removed. This time 
was only about an hour, so that it will be seen that it became 
necessary to have almost everything ready to commence 
—— at a tide previous to that during which it was 
intended to put them all to work, and that no time was to 
be lost. The decks having been removed, there was nothing 
to which any machinery could be fixed, and anything left on 
board during high water must be exposed to the action of the 
sea water and tide, which runs very quickly at the spot, until 
low water, thus rendering the use of ordinary pumps almost 
impossible, or at any rate very troublesome. Application was 
made to the Pulsometer Engineering Company, who agreed to 
undertake the pumping. Four of their No. 9 pulsometers 
eabable of throwing several tons of water per minute were 


suspended, in the manner shown, by chain blocks to the wire | 
rope above mentioned, and iron steam pipes carried to the side | 


of the vessel, where they were connected by flexible hose to 
the boiler of the tug Sovereign, retained to supply steam for 
driving the ro. Everything being in readiness, pumping 
was commenced between four and five o’clock in the morning, 
the 700 tons of water being discharged overboard in forty-five 
minutes. On the return of the tide the wreck rose with it, and 

the aid of three steam tugs was safely conveyed across the 
river into the graving deck in the condi ion shown in our 


oes By the use of pulsometers, as shown, all the 
difficulty of fixing was removed, as these pumps work as well 
when suspended as fixed, and are not injured by being 
| immersed in the water. At the Milford Dock Works these 
ee are being extensively used in a similar manner, there 
ing seven—each capable of pe eens 800 to 1000 gallons 
per minute—slung by differential pulley blocks from a frame 
fixed on the temporary caissons and connected by flexible hose 
| to floating boilers. They are perfectly free to rise and fall, 
| or can be raised or lowered as required, and are thus specially 
suited for tidal operations. 


WELCH’S CHAIN FIRE-BARS. 


A BOILER in the Birmingham Corporation Waterworks has 
been fitted several months with the arrangemeut of common 
chain fire-grate invented by Mr. W. Welch, of Aston Village, 
near Birmingham, as illustrated in the annexed woodcut. 
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| This furnace is 6ft. by 3ft. 6in., and has been at work day 
| and night since the 29th of April with satisfactory results. 
| We are informed that the fuel is wholly burned without smoke, 

that the fire is no trouble, and the grate as perfect as when 

putin. It is claimed for the arrangement that the large and 
| completely distributed air space area permits the maintenance 
‘of a clear smokeless fire without a keen draught, perfect 


| combustion being secured. Clinkers do not adhere to the 
chains, and the latter may be worked either with or without 
the water trough. The arrangement of the grate will be 
— understood from our sketch, which shows it to be 
| simple. 


PIPE COUPLING. 


| THE pipe coupling illustrated by the annexed sketches 
| has been described by a French contemporary. The sections 
| show the design as applied to cast iron and to wrought iron 
| pipes. The arrangement is one that recommends itself for 
| adoption in places where settlement is likely to take place, for 


although the joint might not remain quite water or gas-tight 
under considerable flexure by settlement in varied soft and 


hard ground, the strain visited on the pipe cannot be 

t, and in few cases could be such as to cause fracture. 

hus, although a leak is probable, a broken pipe is not. The 
system has several obvious applications. 


COMMUNICATION BETWEEN DUBLIN AND HoLYHEAD.—The new 
express London and North-Western Railway Company’s steamer 
Violet, made, on Tuesday, the shortest passage on record 
between Dublin and Holyhead. From light to light, the 
time was tlree hours five minutes, and from pier to pier three 
hours twenty-three minutes. The distance is seventy miles, and 
the average speed of the ship was therefore over 20°6 miles an 
hour. The mail boats make the pesnege om Holyhead to Kings- 
town, sixty-four miles, in four and a-half hours, 
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THE ROYAL AGRICULTURAL SOCIETY'S 
SHOW AT CARLISLE. 
No. II. 

Want of space compelled us last week to hold over a 
notice of some of the more noteworthy exhibits at the 
Carlisle Show. We may state here, however, that what 
we have said already and what we sa elsewhere con- 
cerning the ploughing and milling machinery exhibited 
leave little to be added here, unless, indeed, we spoke at 
length of exhibits which are not novel or possessed of 
much interest for our readers. _ : 

In thrashing machinery we failed to find much which 
is new. Messrs. Nalder and Nalder exhibited and 
obtained a silver medal for an arrangement of crane, 
very simple and effective, for lifting the drum out 
of ‘thrashing machines. Messrs. Turner, of Ipswich, 
showed one fitted with a new straw shaker, the invention 
of Mr. Brinsmead. We could not easily make the 
action of this intelligible without ha which we 
shall probably publish. Messrs. Hornsby showed a new 
and extremely simple drum guard. There is no machinery 
about it of any kind; a species of table is set up on the 
machine, and in front of this is a kind of narrow hop- 
per, standing some 2ft. high. The sheaves are thrown 


\ 
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Messrs. Handyside and Co., exhibited among other 
things a number of turnip cutters and slicers, which are 
very novel ; one of these, to be driven by power, slices 
turnips and cuts chaff at the same time, tle turnips and 
chaff being effectively mixed. 

To Messrs. Murray and Co., of Banff, has been awarded, 
as we stated last week, a silver medal, for a very ingeni- 
ous potato planter. It consists of a hopper, mounted 
on a pair of wheels at an angle, as shown in the sketch, 
page 61. The potato sets are put into the hopper, from 
which they are lifted by an endless cast iron chain which 
1s fitted with cups, each of which will hold one set and 
no more. By this chain the potatoes are lifted up, and 
dropped down an inclined tube into the furrow. The 
machines are e double or single, and by means of 
three are 3 wheels, any of which can be used by taking 
out or adding links to the driving chain, the distance 
om of the sets can be varied to suit the wants of the 
armer. 

The Kirkstall Forge Co., Leeds, exhibited patent 
rolled shafting, anvils, and such like, and Butler’s patent 
frictional coupling, which we illustrate. Fig. 1 represents 
the coupling complete on two shafts ; Fig. 2 is a section 
of the shell of the coupling ; Fig. 3 shows the reo 
on two shafts, with the two taper split bushes A B in 


in one with the bed plate, and so high that no excava- 
tion need be made for the fly-wheel. The same firm have 
also introduced a small modification in their portable 
engines, reducing in the larger sizes the length of the 
casing containing the cylinder, and making a stronger job 
and one better adapted to high pressure. We have 
already referred to the neat launch engines of Mr. 
Tipping, of Portsmouth, which we shall illustrate in an 
early impression. Messrs. Pratchett Brothers, of Carlisle, 
exhibited a compound engine, intended principally for 
millers’ use. The low-pressure cylinder is horizontal ; the 
high-pressure cylinder lies just above it in nearly the same 
plane, but yet at such an angle that the centre line of the 
cylinder when prolonged may meet the crank pin. The 
engine is called 14-horse power; the cylinders are 
respectively 6in. and 12in. diameter and the stroke is 
lft. 9in. The valve gear is of the Corliss type. An 
engine of the ordinary horizontal kind was also exhibited 
by the same firm. Messrs. Pratchett drive all their 
governors with gearing instead of straps, and provide a 
very neat arrangement for communicating the motion of 
the governor to the throttle valve. The same firm 
also showed one of the neatest self-contained mortar 
mills we have seen, the engine and boiler being 
fixed at one end of a frame mounted on wheels 


on the table when the bands are cut, and the man feed- 
ing then rakes them off with his hands into the hopper. 
Nothing can be more effectual or simple. Messrs. 
Robey and Co. exhibited several thrashing machines, one 
of which we illustrate in the accompanying engraving, 
which ag aye the iron-framed machine now success- 
fully made by this firm for some years. It will be 
observed that in the arrangement illustrated the cavi 

and short straw, &c., dropping from the shakers E, fall 
on to a fixed board instead of a jog shoe, the material 
being carried on to the riddles ei by strips of wood 
moved towards the upper - of the riddles by chains 
running over a pair of rollers. From the riddles the 
corn, seeds, chaff, &c., find their way down to the riddle 
H, dropping from which the material receives its first 
blowing from the fan f, and is thence passed to the 
riddle 1, under which it receives another blowing, and 
may be either passed out of the machine through J 
or through the spout r to the elevator, whence it is taken 
to the space m, from which it may be either passed 
through the awner ¢ and through the sieves direct into the 
sacks at C, or it may be passed through the screen / and 
thence to the sacks, or both operations may be performed. 
These machines are well made and perform good work. 
The other has an improved shaker for delivering straw 
straight. The improvement consists in a simple modifi- 
cation of the angles at which the cranks of the shaker 

ts are set. 

In reaping and mowing machines there were some 
novelties, but it is almost impossible to make the pecu- 
liarities of a reaping machine intelligible without 
elaborate drawings, and even with the aid of these 
much trouble must be taken by the reader to get 
at facts. We shall content ourselves, therefore, with 
noticing two novelties, one, the “Eureka” mower, an 

erican invention, introduced into this country by 
Mr. Everitt, of Ryboro. The draught is direct, and the 
breadth of cut is 6ft., one of the horses always 
walking in the standing The machine was shown 
at work, and performed very well. The other was 
a new patent “Indispensable” combined mower and 
tary reaper shown by Messrs. Hornsby and 
Co. So far as we are aware, this is the very first 
machine of its kind. It is a reaper with five delivery 
arms, and platform, but the whole of this gear can be 


taken off, and a distinct knife, driven at increased speed, 
with its bar and = can then be put in, in 
advance of the wheels, and we have then a very 
mower. We need hardly say that Messrs. Hornsby have 
carried out the idea involved very completely. — 


MESSRS. ROBEY AND CO.’S IRON-FRAMED THRASHING MACHINE. 


pee for being driven up. CD are simply used as 
ock nuts ; Fig. 4 shows the gy of A B after bein 

drivén up, the little pe fit into slots in the she 

insuring the splits in the bushes being diametrically 
opposite ; Fig. 5 is a key for screwing up C D ; ~~ 6 is 
set for driving up the split taper bushes A B ; and Fig. 7 
is the tool used for driving back the bushes when the 
coupling has to be removed. It will be seen that the 


Fic.! 


FIG.7 


BUTLER’S FRICTIONAL SHAFT-COUPLING. 


work is transmitted through the taper circular wedges— 
for such they are—A B, and itis stated that they do this 
most efficiently. 

There was by no means a large ms iad of statio 
engines, either vertical or horizon Several well- 
known patterns were to be seen, but the novelties were 
very few and far between. Messrs. Hornsby, of Grantham, 


neat, good, and cheap. e 


linder is inverted over the 
on plummer blocks cast 


with the mortar pan just in front of them. The whole 
weight is about 5} tons. The rollers are each 2ft. 9in. 
diameter by 9in. wide, and weigh each 15 cwt. The pan 
is 5ft. in diameter. Messrs. Pratchett also exhibited some 
good pumping machinery and an 8-horse power portable 
engine strongly made and well adapted for contractor’s 
work. The cylinder is steam jacketted and the feed 
water heated. 

Messrs. Samuelson and Co., of the Britannia Works, 
Banbury, exhibited at work a portable hay —, 
patented by Mr. T. Pilter, of Paris, which was award 
the silver medal of this Society at their meeting at 
Kilburn last year. In this"press the hay'is thrown by 
two men loosely into a trough, and delivered automati- 
cally up to a circular plate, and passes through two 
narrow slits into which it is uniformly fed by revolving 
cones imparting to it a corkscrew motion. The hay > 
in fact, roughly spun into a double threaded screw o 
very fine pitch, and forced onwards with gentle pressure 
until a sufficient quantity has been collected to form a 
cylindrical bale of the weight desired. A pressure of 
about 6 ewt. to the cubic yard is then applied; this 

ressure may, however, if desired, be increased to 8 cwt. 
The bale is then bound by two steel wires crossing one 
another in a longitudinal direction. On the pressure 
being relieved the mass slightly expands, clutching the 
wires, and the bale falls out of the press a solid uniform 
rae weighing from 2 cwt. to'2} cwt., and measuring 
about 2ft. in diameter, and which may be rolled alo 
by one man. The operation of forming a bale is one o 
the simplest character, requiring only a 4-horse portable 
engine, the labour of. three men, and five minutes of 
time. The press is provided with a pulley which can 
receive motion by a belt from a horse gear, portable 
engine, or any other source of power. The principle of 
loosely spinning the hay and then winding it round a 
centre thus securing a form, not only admitting of eas 
transport, but also avoiding waste by rough usage, w 
we feel sure, commend itself to those who are interes 
in the compression of forage. Another advantage claimed 
for the employment of this ¥ pom is that it prevents the 
slightest possibility of fraud in the process of making u 
the bale. A loophole for deception has hitherto exis 
by its being possible to pack inferior hay in the centre of 
a bale; but this is absolutly impossible with the press 
under consideration, as no one can tell in what part of 
the bale any portion of hay will ultimately be 
deposited; and purchasers of hay pressed by this 
ine may rest assured that no deception has been 
practised upon them, because none is possible. es 
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_ steelyard. This we illustrate by the 
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Among the miscellaneous exhibits we may mention a | 
very large display of weighing machines, by Messrs. | 
David Hart and Co., Wenlock-road, London; and Messrs. | 
Hodgson and Stead, Salford. ‘The last-named firm | 
showed a very ingenious invention, the “polygonal” 

accompanying 
engraving. | 
his steelyard is intended to supply a want felt by all | 


exporters for a machine which would indicate the weight 


in their own national standard, and give them 
equivalent in a foreign denomination, without the need 
for recourse to tables or books of reference. It consists | 
of two bars geared together, which work simultaneously, 
one showing the higher, the other the lower graduations. 
Each bar has many faces, and on each face is engraved 


BRAKE TRIALS ON THE LANCASHIRE AND | Ptt down the total weight of engine and train in all cases at 
rake expervments on the neashire an i 
— between Gisburn and Chatburn, July 15th and 16th, 1880. 


| of the Westinghouse, the Eames, and the Sanders automatic 

brakes, and Fay and Newall’s hand brake, carried out a 2 2 mh Ba 

series of experiments with them on Thursday and Friday, 4 .\883|/839 
‘the 15th and 16th inst. Kind of brake. 8/225 Remarks. 

| The site selected was that portion of the line uniting Man- 3 \geelese 

© chester with Edinburgh vid Welifeld, between Gisburn and 

Chatburn. A section of this we append. The line has been R eZ 


only opened about a month ; it is laid with 80 1b. steel rails, ey —— - . 2 
and is in perfect order. The up line to Manchester was | Eames’ automatic va-| 46 | 705 | 18 |Stopfrom engine; down 1 in 100, 
reserved for the experimental train, the other, or down line, | ,¢’"™ 1205 . ares 
being worked double with a pilot engine and staff, pith $0} 995 = ; 

Ditto 85 | 455 15 |Brake put on by guard in rear 


ben ; Steam kept on; dry rails ; 
.| evel, 
Sanders’ automatic) 45 705 | 21 [Stop from engine ; down 1 in 100, 


vacuum brake. 
Ditto .. .. .. 45} 625 | 12) [Slip stop. 


been extensively adopted by the English Government on | 
Rallwaye, and by many foreign railway | 
companies. 
Nothing in the yard attracted more attention than the | 
crane and self-acting buckets of Messrs. Priestman | 
Brothers, of Hull and London. For several years this | 
ingenious machine has appeared at Royal Agricultural 
Society's Shows, and each year it has shown some im- 
provement effected since it was last exhibited. We illus- | 
trate the machine in the accompanying engraving. It is | 
a travelling crane, fitted with two chains which act on a 
bucket or grab ; one of the chains is coiled on the barrel | 
of the bucket as shown. The other is used for hoisting. | 
When the chains are slacked off suddenly the bucket | 
or grab opens—a grab is shown open. It falls rapidly | 
and buries itself itself in the stuff to be moved. The | 
chain on the grab barrel being then tightened, the 


MESSRS. PRIESTMAN BROS., EXCAVATOR. 


eb closes like so many fingers, and the other chain | 
ing then put into requisition, the whole is lifted. The | 
crane is then moved or swung round, and the load | 
deposited where required. With the machine exhibited 

a new grab was worked provided with self-acting 

scrapers, by which stiff clay is removed automatically. | 
Heretofore great difficulty has been encountered in| 
getting stiff clays to fall out or deliver themselves from | 
grabs. This has been completely overcome by the 

scraper gear to which we have referred. The Priestman 
cranes are in extensive use for contractors’ work, and the | 
following tabular statement, prepared by the exhibitors, 
will give an idea of the power of the machine, and of the 
class of work which it can perform. It is assumed that 
the lift is 30ft. and the day ten hours long, and that 
the crane is worked by one man :— 


|When using the crabs. 


| When using the buckets. 


Size of | Mud in | from ‘Small coal, sand Excavating 


| 5 200 
20 500 | 2400 | 400 (200 300 
80 600 | 3200 | 540 . 875 400 


_ Ditto .. .. .. ..| 48 | 675! 18} [Slip stop. 
Ditto .. .. .. «.| 89] 625 | 21 [Stop from rear van; steam kept 
on. 
Ditto .. .. ..| 65 | 1880) 27 |Stop from engine. 
Ditto .. .. .. ..| 45) 12 [Slip stop. 
FONE W7am Lancashire and York-| 52 | 1235 | 28 |Only 60 per cent. of weight of 
a , p | shire Westinghouse | this train fitted with brakes, 
Ditto 46 | 24 
| Ditto .. .. .. ..| 59] 1575 | 353 Level. 
Ditto 46| 1175 | 33] [Stop by guard from rear van on 
getting from front van; 
| steam full on. Down 1 in 100, 
Ditto .. .. .. ..| 55 | 1650 | 41} |Ditto. 
Fay and Newall's hand| 45 | 740 18} |Vacuum brake on engine and 
brake, put on by two! } tender ; level. 
guards. | 
Ditto .. .. .. ..| 59} 1810 | 88 [Steam on; level. 
Eames’ automatic va-| 46 | 575 15} |Stop from engine ; down 1 in 100, 
cuum, 
Ditto .. .. .. «.| 1200 | 26 |Guard’s stop; steam on. 
it «+ «+ «+ 483 600 | 17 |Automatic pipe only used ; down 
out the trials was very simple. | 1 in 100 


The trains started from Gisburn and ran toward Chatburn ; | S*nders’ automatic} 46 | 730 | 21 Air admitted at only one end 

vacuum. | rain, 

times a second on the level; in either case the train was | — 
ed back again to Gisburn, and another start was made. | One of the most noteworthy features about the trials is that 


experiments were, in a sense, private, Among those | the Sanders automatic brake was worked without any valves 


CISBURN RIMINCTON CHATBURN 


STATION STATION STATION 


SECTION OF LINE FROM GISBURN TO CHATBURN. 


present were Mr. Barton Wright, locomotive superintendent | of any kind save those controlling it and under the hand of the 
of the Lancashire and Yorkshire Railway, who had charge of | von | and the engine driver. Simplicity cannot be carried 
the experiments, Major Marindin, and Col. Yolland and | further than this. Another was the admirable result obtained 
with the Fay and Newall brake, but it must be remembered 
that there were only four carriages to each guard, and that 
the guards stood at the wheel on the qui vive, and did their 
very best. Buta guard might be away sorting parcels at one 
end of his van while his brake wheel was at the other, and 
much time would be lost before he could reach it. 

A comparison of the figures we give, with those supplied 
by Mr. Eames, and published in our impression of the 9th inst., 
will be found instructive. In fact the Eames table in question 
ergs to be quite untrustworthy —not a matter for surprise, 
if it be true, as has been stated, that the distances were 
measured from a newspaper thrown out of the carriage window 
when the brake was applied. It is fair to Mr. Eames’ repre- 
sentative to say that he does not now maintain that the figures 
in question were accurate. The experiments to which they refer 
were not, however, carried out by Mr. Eames or his repre- 
| sentative, and the errors are no doubt due to want of skill in 
| conducting a very difficult class of experiments, and to nothing 
else. The trials of the 15th and 16th inst. have, however, 
put the matter in a proper light, and Mr. Eames has no reason 
to be dissatisfied. Indeed all the brakes tried did their work 
well, but it must not be forgotten that the Westinghouse 
trains had been some time in service and the blocks were well 
worn down, and away from the wheel, while the Eames blocks 
had been brought so close that they rubbed always during the 
first day, and had at last to be eased for the trials of the second 


day. 


THE EXHIBITION OF PRINTING MACHINERY. 
Tue exhibition of printing machinery which closed on 
Saturday last, at the Agricultural Hall, another of the series of 
“* Exhibitions and Markel ” originated by Mr. Robert Dale, 
was one of considerable interest to engineers, There are few 
Gen. Hutchinson, of the Board of Trade, Mr. Stroudley, Mr. | branches of modern mechanical engineering, the products of 
Macdonell, Mr. Dean, Mr. Bromley, Captain Galton, R.E., | which exhibit greater varieties of exceedingly ingenious 
Mr. Westinghouse, Mr. Sanders, Mr. Eames, Mr. Spicer, and | mechanical devices than that of the maker of printing 
several directors of the company. machinery and appliances, A fairly representative collection 
The brakes tried were the Westinghouse automatic, | of this class of machinery could not therefore fail to interest 
fitted to one Great Northern train and to one Midland | mechanical engineers generally, and in this respect few who 
train; the Eames vacuum automatic and the Sanders | visited the exhibition could have been disappointed. A con- 
and Bolitho automatic vacuum brakes, and the Lancashire | siderable quantity of machinery was shown in motion producing 
and Yorkshire or Fay and Newall brake. A very hand- | articlesfor whichthe ownershad received orders and not merely 
some luncheon was served each day at one o’clock by Mr. | being shown at work, three engines being employed in driving 
Jennison, in the goods shed at Gisburn fitted up for the | them. One of these was a semi-portable of 20-horse power by 
an. Messrs. Robey and Co., and two each 10-horse power portable 
l the distances, &c., were taken by Captain Galton, | engines by Messrs, Eddington, of Chelmsford. These and all 
assisted by Mr. Westinghouse and Mr. Captan, with the | the necessary shafting were provided by Messrs. Proctor and 
well-known Westinghouse recording apparatus, which had | Wallis, of London, whose arrangements for providing motive 
been fitted up in a Lancashire an Yorkshire van by Mr. | power gave much satisfaction. All the shafting had to be 
Budge. | erected on bearers fastened without making any holes in the 
The following table gives the broad facts of the trials, but | girders of the —— and thus —- much careful 
it would be useless to attempt an analysis of the figures | arrangement. The pulleys employed are the gap pulleys 
without the weights of the engines, which we have not obtained | patented by Messrs. Proctor and Wallis, The machinery 
as yet. The trains each consisted gf eight coaches and the | driven included printing machinery from the small Brem- 
experimental van, and the weight of the Eames train was| ner to large size multiple colour lithograph printing 
72 tons 18 cwt. 3 qr.; that of the Sanders train 72 tons| machines, envelope cutting and folding machines, paper- 
2 cwt. 2 qr.; and that of the Fay and Newall train | making apparatus and machinery, paper cutting machinery 
71 tons 14 cwt. 1 qr. The engines had all been weighed, but | with vertical and diagonal motions for the knife, calen- 
it seems that the tenders had been weighed empty, and so/ der rolls, ruling an rforating machinery, stamping 
had to be weighed again, and we have not yet received the | machinery, engraving machines, wire bookbinding machines, 


correct figures, We shall not be far wrong, however, if we | taking off apparatus, folding machinery, and various other 


= 
| 
MESSRS. HODGSON AND STEA] 
any national standard that may be required, so that when 
the weight has been ascertained in one denomination, it 
is only necessary to cause the bar to revolve by a simple 
turn of the hand, in order to find the equivalent weight 
in some other national standard. It has, we understand, — 
| 5 | 
1-554 
chs. | chs| chs m. ch. chs 
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ine tools, apparatus and appliances employed by printers 
pane in wand» branches of the printing trade. It would 
be useless to attempt to describe any of these machines with- 
t the aid of drawings, and we must, therefore, defer descrip- 


date of the novelties exhibited for other impressions. The 
exhibition, generally, it may be remarked, was, perhaps, of 


ope, but it was much more complete than the Building 
eehibition, of which we were unable to speak in favourable 
terms. The catalogue of the contents of the exhibition, a 
very essential feature, was well and carefully prepared, and not 
not only contained essays of more or less merit on the 
trades and arts illustrated, but is what it retends to 
be. It contains a list cf exhibitors, and classified lists of the 
articles exhibited. ‘The essays are on the ‘ Future of Trade 
Exhibitions,” ‘‘ The Origia and Progress of Printing,” and on 
« Paper and Stationery ;’ the second containing chapters on 
the printing press, composition rollers, motors, typefounding, 
stereotyping, electrotyping, type setting, pressing printed 
sheets, engraving on metal, engraving on wood, process 
blocks, glycerine tablets, and lithography. Almost all the 
advertisements are separate from the catalogue proper, and 
the price is such as to tempt purchasers, and most of those 
who bought it will preserve it. A plan map of the exhibi- 
tion, with the numbers of the stands and the names of the 
exhibitors clearly printed thereon, accompanies the catologue, 
so that visitors had every facility for rapidly finding anything 
or any exhibitor. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


ax" It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent ifications, have caused 


much unnecessary trouble and annoyance both to themselves and 

to the Patent-office officials by giving the number of the page of 

‘ne ENGINEER at which the Specification they require is referred 
to, instead of giving the pro, number of the ification. 
The mistake has been made by looking at THe Enotneer Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of 
Specification. ] 

Grants and Dates of Provisional Protection for Six Months. 

1046. Comeressine Air, V. Poulet and E, C lin, Haut t, France, 
—l0th March, 1880. 

1550. ScarinG Birps and Vermin, J. Clive, Birmingham.—l5th April, 


1880. 
2048. CisterNs, &c., T. Jewel), Bartholomew-close, London.—20th May, 
880. 


1880. 

2076. VeLocirepes, Sir T. G. A. Parkyns, Northfield.—2lst May, 1880. 

2156. Impartina Rotary Motion to Macuinery, M. Cavalerie, eaux, 
France.—27th May, 1880. 

2162. Puorocrapnic Emutsions, E. A. Brydges, Koen r-strasse, 
Berlin, Germany.—A communication from Dr, H. W. Vogel, Berlin.— 
27th May, 1880. 

2272. Osrarntno, &c., Currents of Exvecrricrry, T. Slater, Westbourne 
Park, London.—8rd June, 1880. 

2375. Suirs, P. Clarke, Tyne Plate Glass Works, South Shields.—11ih 
June, 1880. 

2379. Curtine, &c., VEGETABLES and Fruits, H, Brandes, Strand, West- 
minster.—12th June, 1880. 

2381. LupricatinG FLurp, E. Poole, Ironmonger-lane, Cheapside, London. 
—A communication from 8, Rogers and C. H. Schooley, Toronto, 
Canada.—12th June, 1880. 

2394. Propuctne Coup or Ice, H. A. Dufrené, Rue de la Fidélité, Paris.— 
A communication from the Société Anonyme le Froid, Rue Erard, 
Paris.—12th June, 1880. 

2435. Courtine, &c., Apparatus, T. G. Massicke, the Oaks, Millom.— 
16th June, 1880. 

2439. Porrery, A. F. Wenger, Hanley.—1l6th June, 1880. 

2483. ExpLostve Comrounps, C, Bjérkman, Regent’s Park-terrace, 
London.—19th June, 1880. 

2572. Fo.pinc Bepsreaps, &c., J. Wetter, Strand, Westminster.—A com- 
munication from ©, C. Held, Stuttgart, Germany.—24th June, 1880. 

2579. Roastina Correr, F. G, Fleury and E, D. Barker, Bedford-row, 
London.—24th June, 1880. 

2628. Pitt Fasrics, D. Marcon, Manchester.—28th June, 1880. 

Borrte Frames, W. and J. W. Bartram, Sheffield.—28¢h 
‘une, 1880. 

27. Courtine Links, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from A. Middleton, Philadelphia, U.S.—28th June, 1880. 

2629. Weicninc Apparatus, J. Wetter, Strand, Westminster.—A com- 
munication from E. Fagel, Brussels, Belgium. —28th June, 1880. 

2631. Decomposine OroAnic or INorcantc Supstances, W. H. Hodge, A. 
B. Hodge, and J. J. Eastick, Fieldgate-street, London.—28th June, 


1880. 
oe Peneet for Looms, C. F. and E. Burslem, Cheadle.—28th June, 


2633. Rarpipty Drawino MerAts into Wirz, G. M. Cruikshank, Buchanan- 
street, Glasgow.--A communication from C. Roy, St. Dizier, Haute 
Marne, France.—28th June, 1830. 

2635. Presses, G. Lowry, Salford.—28th June, 1880. 

2636. Umprecias, &c., 8. E. Carlisle, Duke-street, St. James's, London.— 
from A. MacMillan, Boulogne, France.—28th June, 


2637. Corsets or Stays, W. R. Lake, Southampton buildings, London.— 
A communication from M. K. Bortrce, Jackson, U.8.—28¢h June, 1880. 
2638. Sream Borters, 8. Fox, Leeds Forge Company, Leeds, and D. Greig, 

Steam Plough Works, Leeds.—28th June, 1880. 

2639. Rartway Brakes, W. T. Clark, Crick, and W. H. Ashwell, Argyll 
House, the Oval, Bedford. — 28th June, 1880. 

2640. Scourtne, &c., WHEAT . R. Lake, Southampton-buildings, 
jatees communication from D. M. Richardson, Detroit, U.S.—28th 

‘une, 

2641. Raisine Sunken Vessexs, &c., H. F. Brion, Philip-road, Peckham- 
Tye.—20th June, 1880, 

2642. Bronzina or ORNAMENTING Paper, &c., J. Salmon and R. Philips, 
Manchester.—29th June, 1880. 

2643. RecisTeRING Apparatus, J. H. Johnson, Lincoln’s-inn-fields, 
London. —A communication from C. J. Bell, Germantown, U.S., and 8. 
Tainter, Charlestown, U.S. —29th June, 1880. 

2644. Prmntinae on Grass, &c., R. E. W. Bowen and J. E. Lewis, 
Worcester.— 29th June, 1880. 

2645. Steam Borters, G. H. Babcock, Plainfield, U.8., and 8. Wilcox and 
N. W. Platt, Brooklyn, U.8.—29¢h June, 1880. 

2647. Rackets or Bars, W. Quiggin, jun., and D. A. Quiggin, Liverpool, 
and R. A. Sloan, Birkenhead. — 29th June, 1830. 

2649. Seat and Lire-savinc Apparatus, J. Wetter, Strand, Westminster. 
—A communication from B. King, Paris.—29th June, 1880. 

2650. Bicycies, J. Symes, Dublin.—29th June, 1880. 

2651, Scissors, F. Wich, Great Tichfield-street, London.—A communica- 
tion from P. D. Hartkopf, Solingen, Prussia.—29th June, 1880. 

2652. Portrouto, E, Binnechdre and H. Cochard, Paris,—29th June, 1880. 

2653. Tra-pors, &c., C. Toft, Basford.—29th June, 1880. 

Gray, &c., L. 8. Chichester, Jersey, U.S.—209th June, 


2655. Wire Fences, J. List, Carisbrooke.—29th June, 1880. 

2656. Exuaustina Conpensers, &c., R. 8. dlish, New Broad-etrect 
House, London, and W. J. Norris, Bloomfield-road, Burdett-road, Bow, 
London.—29th June, 1880. 

2697, Pane Movers or Rotary Enatnes, W. Allen, Sunderland.—29th 


‘une, 5 

2659, Connectinc the Reservorrs of and Spirit Lamps, &c., A. 
, Aston.—29¢th June, 1880. 

2660. Looms, J. Stansfield, Blackburn.—20th June, 1880. 

2661. Pressina or LEVELLING Yaks, A. Hitchon, Barrowford. —29th June, 


2662. Fei and other Hats, J. Taylor, Dukinfield.—20‘h June, 1880. 
2663. Booxsinpers’ ARMING or BLocKING Presses, A. W. Brewtnall, 
Warrington.—29¢h June, 1880. 
Locomotive Exons, W. R. Lake, Southampton-buildings, Lon- 
communication from Fontaine, Detroit, U.S.—29¢h June, 


2665. Prorgcrive and INsuLATING Casinas or Covertnos for UNDER- 
GROUND &c., Wires, W. R, Lake, 
ndon.—A communication from R. B. Lamb, Camden, U.S.—29th 


2066. Coat-tar, G. W. Davey, F.C.S.A.LC., Barking.—29th 


June, 
2667. HARNESS UCKLES, A. M. Clark, Chancery-lane, London.—A com- 
J, A, Gavitt and W. W. G er, Dayton. 20th June, 


2668. Increasinc the Draveut in Cummneys and Smarts, A. M. Clark, 
Chancery-lane, London,—A communication from G. E. Wery, Paris.— 
20th June, 1880. 

2669, Propucine VaniaAuLe Reciprocatixc, Motion, G. Jones, 

mberwell, London.—20th June, 1880. 

2670. Borries, G. C. Pulford, Cannon-street, London.—80th June, 1880. 

2671. Srorrine and Srartinc Tramway-cars, &c., H. Booth, Edinburgh. 
—30th June, 1880. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

2782. TRANSFERRING Pictures, &c , W. R. Lake, Southampton-buildings, 

communication from H. K. Flagler, Boston, U.8S.—7th 
uly, 

2787. Gas AppaRatos, 8. Pitt, Sutton.—A communication from E. Stern, 
New York.—7th July, 1880. 

2795, Seraratinxe, &c., VeceTaBLe Fisres, T. Threlfall, San Francisco. — 
7th July, 1880. 

2797. Curtinc Screw Tureaps, &c., A. M. Clark, Chancery-lane, Londen. 
~ Acommunication from I. 8. Schuyler, Brooklyn, L. 8. Mettler, Jersey 
City, and B. M. Faucher, Newburgh, U.S.—7th July, 1880. 

2861. Rorary Cuurns, A.M. Clark, Chancery-lane, London.—A com- 
pag from L. W. Murch and L. C. Colburn, Kennedy, U.8.—10th 

Ys 

2879. Fountain Pens, W. R. Lake, Southam; — ~y London. —A 

from A. T. Cross, Providence, le Island,— 12th 


Patents on which the Stamp Duty of £50 has been Paid. 

2688. Lastinc Boors and Snoxs, F. W. Haddan, Strand, Westminster.— 
12th July, 1877. 

3007. Ratsinc and Forcino Warer, &c., I, Shone, Wrexham.—7th 
August, 1877. 

2703. Pin Fasteners and Sprines for ArtiriciaL Gums and A. 
C. Hempel, Kennington-road, jon. —13th July, 1877. 

2723. PILED Fapric or MarerRiaL, H. B. Barlow, Manchester.—16th July, 


1877. 

2660. APPLYING Heavy Oi1s to ILtummsatine Purposes, J. and J. Kidd, 

ntine-road, Wandsworth.—26th July, 1877. 

3729. RecuLatino the Temperature and Pressure of Steam, &c.,G. W. 
von Nawrocki, Koch-strase, Berlin, Germany.—Sth October, 1877. 

2831. Natxs, &., F. Bianchi and R. M. Fabris, Sherborne-lane, London.— 
25th July, 1877. 

2744. DenTaL Apriiances, R. Marston, Leicester.—18th July, 1877. 

2752, W. R. Lake, Southampton-buildi ion. —18th 


July, 1877. 

2742, Drawine and Spinnina Hemp, &., A. V. Newton, Chancery-lane, 
London.—l7th July, 1877. 

2743. Suprtyinc Water to &c., Basins, W. M, and J. Smeaton, 
Newcastle-street, Strand, London. —17th July, 1877. 

2751. Brick and other Presses, J. Gibson, Rutland-road, Sheffield. —18¢h 


July, 1877. 
2781. Curomates of Potasu and Sopa, C. 8. Gorman, Irvine.—2lst July, 
1 


877. 
2790. Spinsinc and Dovst1Ne, 8. Brooks, Union Ironworks, West Gorton. 
—2lst July, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 
2449. AnsonBING Ditute CuLorine, W. Weldon, Abbey Lodge, Merton.— 
16th July, 1873. 
2410. Ice, J. Kyle, Glasgow.—12th July, 1873. 
A. M. Silber, Wood-street, Cheapside, London.—14th 
'y, 1873. 


2497. Sream Borters, H. Kesterton, Park-road, Moseley.—10th July, 
1 


PiaTeE-GLass, W. W. Pilkington, St. Helens.—18th March 


1155. Vertica. Steam Boiers, W. Clarke, Gateshead-on-Tyne, and W. M. 
Swanson, Willi -on-Tyne.—18th March, 1880. 

1156. Crrcutar Saw Guarps, R. W. Tayler, Bury St. Edmunds.—18th 
March, 1880. 

1170. Curt Castine, 8. B. Whitfield, Birmingham.—18th March, 1880. 

1173. Printers’ Quoins, &c., P. ce Villiers, St. Leonards-on-Sea.—18¢h 


larch, 1880. 

1174. Cover for Carpine Enotes, B. A. Dobson, Bolton.—A communica- 
tion from J. Beck.—18th March, 1880. 

1215. Fusrians and Corps, D. Dewhirst and 8, Crossley, Hebden Bridge. 
—20th March, 1880. 

Makino Mera Wasners, &c., R. Huy, Motherwell.—22nd March, 


1240. Sarery Lamps, C. Kesseler, Berlin.—A communication from W. 
pton - building 
Sugar, C. D. utham 
London,—A communication from the Maschinenbau-Acti lischait. 
—25th March, 1880. 
1273, Fisninc-rees, P. D. Malloch, Perth.—25th March, 1880, 

1303. Exmipitinc Puotocrarus, &., W. R. Lake, Southampton-build- 
ings, don.—A communication from T. Muench.—z0th March, 1880. 
1305. Preservine Puorocrapus, &c., W. R. Lake, Southampton-buildings, 

London.—A communication from M. L. Winter and Co.—30th March, 


1332, PLangrary Macuiyes, I. H. Morley, Nottingham, and R. C. Hopper 
. Licutine Hyprocarpon Lamps, J. Hinks and J. Hinks, Birming- 
. Heatine the Feep-water of Steam Borers, &c., J. McNeil, Green- tee 
wich.—8th April, 1880. 

1509. Gas Fives, C. Kesseler, Berlin.—A communication from C. Haupt. 
—13th April, 1880. 

1586. CHronometRic Motor, W. R. Lake, Southampton-buildings, London. 
—A communication from H. J. Wenzel, E. J. Molera, and J. C. Cebrian. 
—lith April, 1880. 

1594. Gas SoLpErine Irons, L. Quesnel, Paris.—19th April, 1830. 

1669. Borters and Conpensers, W. R. Lake, Southampton-buildings, 
ee communication from E, J. Molera and J. C. Cebrian.—22nd 

2239. Exposive, G. W. von Nawrocki, Berlin.—A communication from 
R. H. Dimock.—1st June, 1880. 

2245. Masninc Macuines, J. H. Johnson, Lincoln’s-inn-fields, London.— 
A communication from W. Craig.—2nd Jwne, 1880. 

2247. Feit, W. Bywater, Holbeck, Leeds.—2nd June, 1880. 

2248. Preparina, 81zinc, Dryine, &c., Yarns, W. Bywater, Holbeck, 

—2nd June, 1889. 


Leeds, 
Batreries, R. H. Courtenay, Fleet-street, London.—l0th June, 


2439, Pottery, A. F, Wenger, Hanley.—16thk June, 1880. 

2499. Insecrors, 8. d, Manchester.—21st June, 1880. 

2540. Bicycies, T. Humber, T. R. Marriott, and F. Cooper, Beeston.— 
22nd June, 1880. 

A. E. Scott, South Kensington, London.—23rd 
‘une, 

2580. WASHING and Dryinc Linew &c., W. L. Wise, Whitehall-place, 
Weetminster.—A communication from M. K. Muchin.—24th June, 1880. 

UMBRELLAS and Parasots, W. T. Parr, Kennington.—24th June, 


1880. 
Firep Cartripce Cases, R. Morris, Blackheath.—26th 


2604. Liontinc and Heatinc Apparatus, J. T. C. Thomas, Minories, _ 
London.—26th June, 1880. 
2611. Rerarminc in a Lever Position on Boarp Sarr, B. J. B 
ills, Southampton-buildi London.—A communication from J. C. - 


Th —26th June, 1880. — 


873. 

2735. Knittinc Macuinery, R. Sim, Stewarton, and J. And 
Leicester.—18th August, 1873. 

2778. TreatTinc Zinc AtLoys, J. Wright, Gresham House, Old Broad- 
street, London.— 21st August, 1873. 


Notices of Intention to Proceed with Patents. 
2734, Securinc ARMOUR upon Snips, &c., G. Wilson, Cyclops Works, 
Sheffield.—3rd July, 1880. 
2751. Steam Borters, H. A. Bonneville, Piccadilly, London.—A com- 
munication from A. E. Bernard.—6th July, he 
1045. WATERPROOFING WOOLLEN, &c., Faprics, J. Swallow, Leeds.—l0th 


March, 1880. 

1074. Piaitine Fasrics, N. Wilson, High Holborn, London.—12th March, 
1880. 

1078. Recovertne Sopa Asa from Waste Liqvors, A. Chapman, Liver- 


pool,—12th March, 1880. 
1085. Rimers, &c., A. Coventry, Gresley Ironworks, Salford.—13th March, 
1880. 


1086. Ostatninc Ammonia from Urine, &c., J. H. Johnson, Lincoln’s-inn- 
fields, London.—A communication from R. Brullé and A. Leclerc, Paris. 
—13th March, 1880. 

1087. GLove Sprixos, J. Hinks and T. Hooper, Birmingham. — 13th 
March, 1880. 

1088. TREATING SaccuARINE, F, G. Harvey, Hillside, Vere, Jamaica.—13th 
March, 1880. 

1093. Exaipitinc Puotoorapus, J. M. Rogers, Kingsland, London.—13th 
March, 1880. 

1096. Cuimney Cowts and VentiLators, A. Hancock and H. 8. Heath, 
Euston-road, London.—13th March, 1880. 

1105. Looms for Weavine, G. F. Dawson, J. Myers, and J. Smith, Brad- 
ford.—15th March, 1880. 

09. Motive PowEer Enoines, H. W. Cook, Stoudon Massey. —15th 
March, 1880. 

1114, Foo SiGNaLiine on Rattways, 8. A. Say, Southampton-b 
London.—15th March, 1880. 

1117. Puoto-cnemicaL Printine, W. Willis, jun., Bromley.—15th March, 


880. 

1127. PreveNTING INcrUsTATION of Borers, H. J. Haddan, Strand, 
communication from H. Heimann.— 16th March, 

Sas Enornes, R. Johnson, Seedley, near Manchester.—16th March, 

1132. Securtnc Raitway Wacows, &c., G. Glossop and E. J. Cavill, 
Sheffield.—16th March, 1880. 

1161. Forminc the Necks of Botries, H. Codd, King William-street, 
London, and H. Barrett, =. —18th March, 1880. 

1441. Sanitary Appliances, C. razier and C. Brazier, Blackfriars- 
road, London. —8th April, 1880. 

1756. Brakes, 8. Caswell, Hendon.—29th April, 1880. 

1769. Lawn Mowers, J. P. Lawrence, Finsbury.-—A communication from 
C. Walton.—30th April, 1880. 

1947. Recunatixe the Speep of Enaines and Prore.ers, I. Kosztovits, 
Wieselburg.—12th May, 1880. 

1967. Borinc Worts, &c., J. C. Wilson, Newry.—13th May, 1880. 

2076. VeLocirepes, Sir T. G. A. Parkyns, Northfield, Ryde, Isle of Wight. 
—2lst May, 1880. 

2374. Rais, H. A. Fletcher, Lowca “Engine Works, near Whitehaven.— 
11th June, 1880. 

2510, BotrLe Stanps, G. Travis and G. Hill, Sheffield. —2ist June, 1880. 

2570. Sprxpies for Locks, &c., W. B. Shorland, Manchester.—24th June, 


1880. 

2590. PREVENTING Corrosion in Sream Borers, G. Weir and J. Weir 
Glasgow.— 25th June, 1880. 

2641. Raisinc SunkKEN Suirs, &c , H. F. Brion, Peckham Rye.—29th June, 


1880, 

2676. Castine Leaps and Sues, J. Wetter, Strand, Westminster.--A 
communication from J. Fleming.—30¢h June, 1880. 

2761. Operatina Raitway Sienats, &c., H. J. Haddan, Strand, West- 
minster.—A communication from J. A. Emery and T. E. Stuart.—6th 
July, 1880. 

2774. tuaanne and Compixe Woot, D. H. Brandon, Paris.—A communi- 
cation from J. Holden.—6th July, 1880. 

2787. Gas Apparatus, 8. Pitt, Sutton.—A communication from E. Stern. 
—Tth July, 1880. 

2797. Corrina Screw A. M. Clark, Chancery-lane, London.—A 
communication from L. 8. Schuyler, I. 8. Mettler, and B. M. Faucher.— 
—ITth July, 1880. 

935. KeEpinc an InaccessisLE Recorp of Writines, &e., F. T. Bond, 
Gloucester.—3rd March, 1880. 

1018. Basic Bricks and Furnace Lryinas, P. M. Justice, Southampton- 
buildings, London.—A communication from A. von K -— 9th 


March, 1880. 
1119. and Gases, &c., W. Foulis, Glasgow.—l6th 
‘arch, 1880. 
1123, Steam Borters, E. H. MecNiel, Groton, New York, U.8S.—9th 
1 


‘arch, 

1125, Erecrric Sienats and Sarery Appirances, J. C. Mew- 
burn, Fleet-street, London.—A communication from T. A. B. Putnam. 
—1l6th March, 1880. 

1134. Forors, T. W. Chapman, Canterbury-road, Brixton.—l6th March, 
1 


1135. Curtina Paper, &c., E. A. Brydges, Berlin.—A communication 
from C. Gmelin.—16th March, 1880. 

1137. Botters, J. Griffiths, Weobley.—17th March, 1880. 

1140. CLeanine Casks, &c., H. Hill, Weymouth.—16th March, 1880. 

1142. Liquip Furt, W. R. e, Sou pton- London.—A 

communication from C, Bombonnel.—17th March, 1880. 


2643. ReoisTerIna Apparatus, J. H. Jo! Lincoln’s-inn-fields, 

a A communication from C. J. and 8. Tainter.—29th June, : 
2680. Virecar Compounns for Pickiixe, G. Holland, San Francisco, U.S. 
he J. D. Churchill, Upper Holl 

3. SAFETY VALVE PARATUS, J. D. r Holloway, 2 

London.—let July, 1880. ve: 
2782. Propucine Pictures, &c., W. R. Lake, Southampton-buildings, . 

London.—A communication from H. K. Flagler.—7th July, 1880. ay 
2795. SEPARATING, &c., VEGETABLE Fisre, T. Threlfall, San Francisco, ey 

U.8.—7th July, 1880. 
2861. Rorary Cuurwns, A. M. Clark, Chancery-lane, London.—A com- 

munication from L. W. Murch and L. C. Colburn.—10th July, 1880. 
2879. Fountain or Reservoir Pens, W. R. Lake, Southampton-buildi 

London.—A communication from A. T. Cross.—12th July, 1880. 


All a an interest in opposing any one of such applications 
should leave in writing of their Smeiens to such 4 lication 
at the office of the Commissioners of Patents within twenty-one after ee 


date. 
List of Specifications published d the week ending 
*788, 4d.; 3481, 2d.; 4674, 6d.; 4777, 6d.; 4943, 6d.; 5005, Od.; 5016, 6d.; : 
5045, Gd.; 5055, 6d.; 5073, 2d.; 5092, 2d.; 5093, 2d.; 5098, 6d.; 5119, 24.5 < 
8d.; 5133, 6d. 3 5140, 2d.; 
2d.; 5147. 6d.; 5148, 2d.; 
8d.; 5157, 104.; 5158, 2d.; 
4d.; 5165, 6d.; 5167, 6d.; 3 
5 5172, 3, 6d.; 5174, 6d.; 5175, 2d.; 5176, 6d.; 
5177, 6d.; 5180, 6d.; 5181, 2d.; 5182, : 
5186, 2d.; 5188" 2d.; 5189, 4d.; 5190, 6d.; : 
5195, 2d.; 5198, 6d.; 5199, 4d.; 5200, 4d.; 5201, 2d.; 5202, 2d.; 
5204, 10d.; 5205, 6d.; 6d.; 5210, 6d.; 5211, 4d.; 5212, 2d.; 5213, 2d.; 
.; 5218, 6d.; 5221, 4d.; 5222, 3d.; 5223, 4d.; m7 
5224, 2d.; 5225, 4d.; 5240, 6d.; 5278, 6d.; 5285, 3 5299, 6d.; 16, 8d.; 
21, 4d; 66, 6d.; 758, 6d; 1498, 2d.; 1502, 6d.; 1518, Gd.; 1541, Sd; 
1596, 6d.; 1599, 6d.; 1624, 6d. 


*,* § cations will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office order, made payable at the Post-office, 5, High 
Helborn, to Mr. H. Reader Lack, her Majesty's Patent-office, Southamp- 
ton -buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared sel pressl; Tae EnGIngER at the office of 
Majesty's of Patents. 


3617. Stays on Corsets, A. Af. Cavé.—Dated 9th September, 1879. 6d. 
This consists in the construction of stays or corsets with a deep back, “ 
and cut away at the sides to pass over the hips, and with belts or bands = 
ing from the deep back to a front pad, extending below the busk or we 
Font and serving as an abdominal support. 
$3802. Teacuinc ELrementary J. T. Amner and H. Burke. 
—Dated 27th September, 1879.—( Provisional protection not allowed.) 2d. 
This relates to ting on the material various rows of dots. 
39°70. Uriuisinc Heat From Kins ror GENERATING STEAM, &e., EW. 
Killick and C. T. Herbert.—Dated 3rd October, 1879.—(Provisional pro- 
tection not allowed.) 2d. 
This consists in p! g boilers, chambers, tubes, and such like, in, on, 
or over kilns, or their drying floors on flues. 
4082. Ixcreasine THE Speep or Workine Susmarine Canes, &c., 7. 
J. Jones and E. Bull.—Dated 9th October, 1879.—{ Provisional protection w 
not allowed.) 2d. 5 
This relates to means for preventing the induction or accumulation of 
charge in or upon underground or submerged lines and cables. 
4'733. VessEts, G. Wilson.—Dated 20th November, 1879. 6d 
This relates to a wheel enclosed in a casing and capable of being rotated 
by steam or other power, the parts of the apparatus being arranged so o> 
that there is a cavity or channel between the periphery of the wheeland 
the casing, extending partly but not completely around the wheel, and 
communicating at one end with a supply pipe or conduit, and at the 
other end with an exit pipe or conduit. 
4754. Sarety Lamps, &c., J. D. Brunton.—Dated 21st November, 1879.— 
(A communication.) 6d. 
The wick is raised or lowered by means of a nut working on a screw, 
and provided with claws which enter the wick. A cutter is made to 
revolve round the axis of the wick to trim the burnt edges thereof. The 
lamp is fitted with two gauze envelopes, between which is placed a 
metallic wire arranged in a spiral, one end being fixed, and the other 
free to act upon a lever (when the wire is expanded by the heat generated 
by the lamp burning), the motion of the lever being communicated to a 


pointer moving over a dial, so that when the temperature is raised in 
consequence of the lamp ee | placed_in an atmosphere of fire-damp, 
such increase will be indicated on the dial, thus preventing accidents. 

4'756. Wanmina Ramway Carriages anp Tram-cars, D. M 


Yeomans.—Dated 2ist November, 1879,—{Not 


proceeded with.) 2d. 
A metallic chamber extends the whole length of the vehicle and : x 


| 
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contains two bent pipes communicating respectively with two vessels 

containing water, one at each end of the chamber. Below the vessel are 

gas burners which heat the water and cause it to circulate through the 

pipes, thereby heating the air in the metallic chamber. 

4757. Propucine T. Coltman and J. A. Frerichs.—Dated 
22nd November, 1879. 

An angular bar is an Bf the vertical web forming a work bar, in 
front of which the fabric The bar is secured to standards and 
behind the vertical web of the work bar tumbler needles rise and fall, 
such needles being cast in leads secured to a bar to which connectin 
links are hinged operated by excentrics on a cam shaft, —~_ a fast ant 
loose pulley and revolved by belt. The needles rise and fall in sleys 
formed _ slotted sley bits cast in lead secured to a bar, which has 

horizontal motion imparted to it y bey = levers secured to the bottom 
of the work bar, and carrying at their lower ends trucks operated by 
cams. As the needles fall they knock over on the sley bits, which then 
move forward and prevent the work rising. 


“768. ENGINES AND Pumps ror Hypravuic Purposes, J. H. Stott and 
C. Thorpe.—Dated 22nd November, 1879. 8d. 

The cylinder of the engine is arranged so that the piston rod works 
through both ends, and is head, to which the pump 
rods, rams, or piston rods are aes, ‘the axes of which are in a line 
with that of — piston rod. The cylinder or or pump barrel of one pump is 
screwed into the barrel or barrels of the ion, and hydraulic packing 
rings introduced to form the gland packings between the pum The 
pumps are made double-acting by employing a piston instead o a ram, 
such piston being combined with ram pumps, also worked by continua- 
tions from the piston rods of the engine. 

4759. Aquatic Toys, &., A. C, Henderson.—Dated 22nd November, 1879. 
—(A communication. )— (Wot Pioceeded with.) 2d. 

A spring is caused to impart a paddling action to a lever by means of 

suitable mechanism. 


4760. Tittrxc CAsKs AND T. Forster.—Dated 22nd November, 
1879.—( Not proceeded with.) 

One end of the barrel rests a a spring secured to the wall, and as 
the former is tilted a wedge passes under it’ so as to prevent rocking. 
4761. Sucar anp Saccnarine Syrups, D. MacKEackran.—Dated 22nd 

November, 1879. 8d. 

The sugar in a liquid, semi-liquid, concentratec, or dry, or other 
state, or the syrup or treacle to be cooled, is passed tn jacke' 
vessel, through which water or ether on cooling liquid is ca to flow 
continuously. The sugar may also be cooled in thin layers in shallow 
vessels or trays. 

4762. CoLovrinc Matrers ror Dveine AND Printine, J. A. Pixoa— 
—Dated 22nd November, 1879.—(A communication.) 4d. 
New colouring matters are produced by the oxidation, by means of 
chlor- SS or chlorinated quinones of: First, the leucobases of the 
e series ; Secondly, the leucobases which originate from primary, 
secondary, or te! y mo es of the aromatic series through coupling 
with aldehides or acid chlorides ; and, Thirdly, the sulpho-acids of these 
leucobases. 
4763. Manvuracrcrinc anp Movutpinc Giass ARTICLES, C. W. Siemens. 
— Dated 22nd November, 1879.—(4A communication.) 6d. 

For the melting, fining, and working out of glass a continously work- 
ing regenerative gas furnace is employed, having a deep tank in which 
there are boats for floating fining vessels made of velnobery material, 
one or more for each working out hole or door. 

4764. Empossinc ayp Printinc &e., W.C. Loe. — Dated 22nd Novem- 
ber, 1879.—( Not proceeded with.) 2d. 

An impress of the pattern to be produced is taken on a plane surface 
of shellac, and from it is produced an impress on a cylindrical pa; 
maché surface. The oatinder is immersed in an electrolytic bath, and 
when the required thickness of metal is deposited the papier much mould 

is withdrawn. The metal shell in then mounted on an izon core and 
filled in with fused sulphur or a suitable cement. 

4765. Antiserric TREATMENT OF Woven Fasrics, D. S. Bles.—Dated 
22nd November, 1879.—(A communication.) 2d. 

The mulls or butter- cloths, in which butter is kept or packed for trans- 
mission or sale, are treated with a solution of salicylic acid, so as to pre- 
vent the butter from becoming rancid during a voyage. 

4766. BY DyeInc, TexTILe Susstances, &c., W. A. Barlow. 
—Dated 22nd November, 1879.—(4 communication.) —- (Not proceeded 


with.) 4d. 
A rectangular vat is held wey! by tie bars, oo receives the frames 
with the textile mate: ay chineed. 


These frames are of 
red or white deal, and consist ~ male and female frames arranged 
alternately. 
4767. Macuines, G. Benson.—Dated 22nd November, 1879. 6d. 
lateral motions to the needles, the forward 
d progressive movements to the work, and the spur P whee 


for drivi The needle bar guide is mad 

to on solid fitted guides, the needle alwa: 

vertically through the work, while at the same time the thuttle-bos 

remains 

4768. Privies aND APPARATUS Burninc House &e., R. 
Pease and T. Lupton.— Dated 22nd November, 1879. 


The privies are made with se, saa manure and rubbish ts, and are 
placed back to back, the rubbish pit between them. ~ tefuse is 
thrown on toa a grating, the ashes Bese ym on under the privy seats 
and mixing with the excrement, e larger matter falls from the 
grating into the rubbish pit. The nightsoil and rubbish is —— and 

lestroyed by a furnace provided with means for consuming and destroy- 
ng the noxious gases. 


4769. Stockixe ae H. Johnson.—Dated 22nd November, 1879.— 


An important eature in o this machine consists in the shaft for 
pone pri the mechanism in close proximity to the bar or frame 
and preceding the joint of the ages head, the whole being situate in 
the plane of the ni 


4770. on ScrUBBING ‘Gas, W. and H. Woodall.—Dated 
22nd November, 1879.—(Not proceeded with.) 2d. 

An oblong tank ‘with an axis passing through it, is divided by trans- 
verse partitions, with openings surrounding the axis. A cover fitted to 
the tank has descending flanges all round and transverse flanges corre- 
sponding with the para Prom gm in the tank. The lower part of the . 
contains water or other liquid for washing or scrubbing the 
axis carries a series of drums which dip into the Rooll te ienevean 
compartments of the tank. 

4771. Reapisc anp J. Hornsby, J. Innocent, G. T. 
Rutter, and I. Trolley.—Dated 22nd November, 1879. 8d. 

The gear frame has two cranks, one at its fore end and the other at its 
hinder end, in order to permit the cutting apparatus to be carried and 
worked when moving in advance of the main axle, and when reaping in 
a position in rear thereof ; or the crank may be shifted from the fore end 
to the hinder end. The knife for mowing is driven from the crank at 
the fore part, and that for reaping from the rear crank. 

4772. Breecu-Loapinc Guns, &., W. A. F. Blakeney.—Dated 22nd 
November, 1879.—{Not proceeded with.) 2d. 

In the gun a breech chamber is formed of oval or oblong transverse 
section and with a circular portion at the front and rear of the same. 
Into this chamber is fitted a com: 3 —— block, made up of several 
parts of corresponding sectional These are capable of ad- 
justment on a central axis, so that ‘ao may all be brought into line to 
enter the breech chamber, and when inserted therein the rear and front 
portions are turned in the recesses, and so that the major axis of 
the parts coincides with the minor axis of the breech chamber, thereby 
locking the bolt in the breech chamber. 


wre HorszsHoe Nalts, &c., H. P. Fenby.—Dated 22nd November, 1879. 


aan rolled to a cross section resembling two un} ted nails with their 
smaller ends abutting are at one operation divided longitudinally and 
formed into three, namely, two bars bevelled to a suitable section, to 
form (when divided crosswise) pointed horseshoe nails, and one ap cane 
strip or wire of square or rectangular section suitable for making tac 
or wire nails. 


4774. FoR Roap Carriaces, H. Shiels.—Dated 24th November, 


The arm of the axle is formed with a long shoulder extending beyond 
the axle collar and tapered at its outer end, where its surface is in con- 
tact with the revolving axle bush fixed to the hub ; but the inner strong 
end of the bush does not bear directly on the axle shoulder, but on a 
bush interposed between the two surfaces and secured on the enlarged 
shoulder, being kept from revolving on it by flat surface formed thereon. 
The axle bush carrying the wheel is secured to the arm by a screw oil 
cap screwed on to the end of the revolving bush projecting beyond the 
nave. 


4775. Apparatus, J. F. Crease. — Dated 24th November, 
1879. 


This relates to a filtering apparatus consisting of two perforated plates 
of any convenient dimensions, having a i 4 yon of any suitable 
filtering material of any sufficient thickness _ between them, such 
plates being connected together by means of suitable bolts and nuts or 
their equivalents. 

4776. Exrractinc O11s rRoM VEGETABLE OR ANIMAL SvussTANCEs, &c., 
A. Sauvee.—Dated 24th November, 1879. 4d. 

The substance to be treated is dipped into chloride of methyl, kept 
liquid under pressure, and when the oils or essences have been extracted 
the chloride of methyl is allowed to evaporate, leaving the oils or essences 


behind. The chloride of methyl may then be aguin compressed, and used 

over and over again 

4778. Sprinos, N. Crook and W. FP. Rogers.—Dated 24th November, 

The sp waist of ate 1 plates, preferably circular, buckled, 

e sp) consist stee preferably cirew uc! 

or crimped rad: 

4779. Pockets ror Garments, &c., G. W. von Nawrocki.—Dated 24th 
November, 1879.—(A communrcation. 2d. 

This consists in providing the pocket with an alarm bell made to sound 
by the opening of the cover or flap of the pocket. 

4'780. Hotpine anp Ice, Grass, &c., M. C. Bannister.— 

Dated 24th November, 1879.—({ Not proceeded with.) 2d. 

This consists in aye meee | . or prisms of ice by means of 
lights concealed from view placed in or about the stand, — with 
reflectors and coloured glass screens bearing devices or plain, and so 
casting various hues and devices on the said pyramids or prisms. 

4781. MANURES AND AMMONIACAL Propucts, F. J. Bolton and 
J. A. Wanklyn.-—Dated 24th November, 1879. 4d. 

Urine is evaporated so as to obtain the solids it contains, by first 
mixing soot or charcoal with the urine, and then heating the mixture to 
about 212 deg. Fah. The product resulting forms the artificial manure 
or ammoniacal product. 

4782. Looms, A. R. A tin Bates 24th November, 1879. 6d. 

This relates to weaving two pieces of fabric at the same time in one 
loom, and this is accomp) slishex by the use of two warps, one placed above 
the other, and the “shed” of each warp being opened by double 
“ mailed ” healds or shaft.” 

4783. Currine anv Raspinc Woop ror Dverne, C. H. and 1. Pickles and 
S. Smithson.—Dated 24th November, 1879. 6d. 

Two fave plates are fixed upon one shaft, and a feed box is arranged so 
that either one or other is always cutting. A jet of water is caused to 
play on each face plate and in the bottom of the pit into which the cut 
wood falls, so as to cool the plates and knives and damp the wood to 
prevent the loose bits or dust from getting into the room. 

4784. Puorocrarnic Apparatus, J. H. Blamires.—Dated 24th November, 
1879.—(Not proceeded with.) od. 

This consists in the use and employment of a dark chamber, box, or 
case placed or fixed in front of the ground glass, whereby the carkened 
effect is obtained sufficient for the purpose of ee a correct and 
clear view of the reflection, which is thrown from the object on to the 
ground glass. 

4785. Execrric Motor, 7. J. Smith.—Dated 24th November, 1879.—(A 
communication.) —(Not proceeded with.) 2d. 

This consists in utilising the magnetic action required by an electro- 
magnet, or of a bobbin having un electric current passed through it, to 
displace by its attraction a or bar, placed inside it or in its neighbour- 
hood or field, and to transfer this alternate to-and-fro movement into a 
continuous rotary motion. 

4786. anp Uncovpiinc Raitway Enornes, &c, R. D. and G. 
pg and R. Mack.— Dated 24th November, 1879.—{Not proceeded with.) 


me coupling is effected between ordinary railway carriages or wagons 
by means of a coupling link held in a horizontal position by balenes 
weights or springs. 
4787. Spapes, Pickaxes, &c., W. A. F. Blakeney and H. Greene.—Dated 
24th November, 1879. —{Void.) 2d. 
This consists in’ applying to the implements a device resembling an 
ordinary baycuet joint. 


4788. TRANSFER — J. Imray.—Dated 24th November, 1879.—(A 


is ng or des’ ap ‘ace 
com: of mes oa sebstine or its equivalents, and glycerine, a 
writing or ——— inks clataining a salt of a metal, such as uranium 
or atanning substance, and then applying to the said surface printers’ 
ink, which is taken up by those parts of the surface written upon, so 
that impressions can then be taken therefrom. 
4789. Fraction ARITHMETICAL MACHINE, &c., J. H. A, Zarth.—Dated 

24th November, 1879.—(Not proceeded with.) 2d. 

This relates to apparatus for facilitating arithmetical a 
involving fractions, and for — e instruction of pupils as to 
the relative values of fractions and modes of dealing with them 
arithmetically. 

4790. Curtinc THE SupeRFivous TuReaps oF Lace, &e., J. 

This consists in the use, for cutting the su u0Us pa- 
ratus pe as it is caused to travel over an edge, it is ye 
shearing action. 

4791. Treatment or Freres, W, A. Barlow.— Dated 24th Novem- 
ber, 1879.—({A 4d. 

This relates to the separation of cotton from woollen fibres by chemical 
means. 

4792. Curtain &c., G. Brewer.— Dated 24th November, 1879. 
—(A communication.) 

This consists in the combination in a curtain fixture of a roller with a 
cord spool at the end, a frictional spindle, a ratchet wheel connected with 
the s pindle, wre he Ny ket having a slotted bearing for the pivot, and a 
stop the ratche' 

4793. or Buttons, &c., FROM H. BE. Newton.—Dated 
24th November, 1879.—{A communication.) 

This relates to the arrangement of for a apply in ing h 
pressure in the manufacture of buttons and other articles from c 
4794. Preventinc Fravup By TRAMWAY AND OMNIBUS &e., 

W. R. Lake.—Dated 24th November, 1879.—(A communication.) 6d. 

Combined with the fare conduit is a part which prevents the introduc- 
tion of any instrument for the purpose of abstracting money or tickets. 
Means are employed to cause the money passing down the conduit to be 
so distributed as not to fall always upon the same spot, so that it may be 
displayed and readily counted. A strong and direct reflection of light is 
directed on to the fare. 

4795. Manvracture or Sucar, J. H. Johnson.—Dated 24th November, 
1879. communication.) 6d. 


4804. Rook anp Ore Crusners, J. 7. King.—-Dated 25th November, 1879, 1879, 

A jaw is so pivoted as to be capable of oscillating laterally in pon 

a fixed jaw, the former being actuated by a lever attached 4 4 Bo, 

jaws have curved or angular surfaces, the ore being crushed ly re 

concave surface of one and the convex surface of the other jaw. The 

pivot on which the movable jaw works is carried below the bottom of 

the grindin; ng face and works in guides. The fixed jaw is fitted with a 

wedge to adjust it to the work. 

4806. Fire-proor MATERIAL FOR CONVERTERS AND FURNACE Linines, 
Glaser.—Dated 25th November, 1879.—(4 communication, 


~ . or limestone not containing more than 10 per cent. silicic 
acid, argillaceous earth, iron oxide, or other admixtures which cause the 
same to be easily melted, is ground and moistened with from 5 to 10 
cent. of animal blood, and well mixed. Out of the damp composi 4 
bricks, tuyeres, shaped stones, and articles of a similar kind are pressed 
under a h The composition may also be 
employed for lining the pouring pans of converters, furnace hearths, and 

as mortar or cement. 


4807. Fire-proor MarertaAL FoR CONVERTERS AND FURNACE Lintnas, 
F. C. Glaser.—Dated 25th November, 1879.—(A communication.) 4d. 

Magnesian or ordinary limestone is burnt and a the powder 
being mixed with from 8 to 10 per cent. of animal The bricks, 
and other are formed of under con- 

erable pressure, and being well dried are used in an unburnt state. 

4808. F. C. Glaser.—Dated 25th November, 1879.—(A 
communication.) 6d. 

The upper roll is secured in the head of the standard b ating = 
fixed in the upper built in parts, while the lower built in 
serve as a bearing cover for carrying the = ‘ht of the roll, is te 
short screws to the upper built in part. he case of a fixed lower roll 
the lower and u upper bearingf of the middle roll lie between the ends of 
specially formed carrying and supporting levers, which carry over direct 
to the side columns of the standard the roll pressure, which acts on the 
bearings, as also the weight of the roll. The levers lie in recesses cast in 
the standard, and are sup} apettes with the outer ends by means of set 
screws on tappets cast on the outside of the standards. 

4810. Parquet Fioonine, G. Howard.—Dated 25th November, 1879. 6d. 

A number of boards are connected together side by side by dovetailing 
and the ler ae formed are nailed to the joists. To hold the oe 
in placing clam: ob ree of T section are secured to the joists and fit 
over the ends o re which are rebated to receive them. 

4811. Exrractine “Anp MANUFACTURING ALUMINIUM, ALUMINIUM 
Bronze, GOLD &c., J. P, Kagenbusch.—Dated 25th 
November 1879. —( Not proceeded with.) 2d. 

Clay is brought to a liquid state in a crucible by the aid of the nec: 
fluxes, and co ~ and zinc are added to create panera A 80 as to 
decompose an te the alumina into the metal aluminium. Lead 
is then added and Sconbines with the aluminium, and is separated from 
the slag in the usual way. 

4812. Securino, AND FRAME AND OTHER 
B. Ramsden.—Dated 25th November, 1879.—(Not proceeded 
with 

For ladders a hoop of malleable cast iron has cast on one side a number 
of spikes. On each end of the stave is — one of the spikes and in 
attaching the sides the spokes are forced into them, thus preventing all 
twist in the framework. 

4813. TO MoULDiNGs FoR GILT P. Jensen. 

—Dated 25th November, 1879.—(A communication. 

A bed resting on legs has a screw spindle revolved ts ‘step pater 
strap, which works a rest with a nut in two parts on the s epindle by 
moving which apart the rest may be stopped at any portion o! 

The rest carries a boiler to generate steam. The moulded nt of the ed are 

placed on rollers fastened to the boiler, and passing through a guide are 

carried to the steam issuing from the steam outlet so as to be placed on 
en moulding by gentle hand pressure while the rest moves along the 


bas Hy Furnaces, J. Dodge.—Dated 25th November, 1879. 4d. 
is made in sections so as to be removable from the of 
the ae which is burnt without disturbing the other part. e fur- 
naces are made in duplicate and arranged so that when fuel is burnt in 
one the flame passes also — ‘h the other, heating the cruci therein 
The frame on which the gra‘ rest is arranged so that op phy 
caused to rotate, bringing 61 —_ crucible in contact with, all parts of 
furnace. 
4815. CLeanstnc anp Dveino &ec., A. W. Kirk and J, 
Leeming.— Dated 25th November, 1879. 

The vat is divided into | | with guide and 
squi rollers between which the dip pipe communi- 
cates with a water supply, and at song es to it 3 a An x tube, the 
two forming a T, to one arm of w is conn AF pe 
extending across the vat; the other arm having a cal aperture in 
connection with which is a steam pipe. The steam draws water from and 

way of the dip Pipe, and forces it rforatons the perforated pire: the 
ploe being conducted cl 


ExcLupING DRAUGHTS AND From Doors, Winpows, &c., 
H. J. Fieldus.—Dated 25th November, 1879. 6d. 

Alath of wood is applied to the door or window so as to slide vertically, 
and so close the a — on shutti the door or window, and to 
moved away from the aperture on opening the same. 

4817. Worxino anp Points on Raitways, B. C. Scott.—Dated 
25th November, 1879.—(Not with.) 2d. 

A system of levers with ory guide plate is used in connection 
with the points and signals, which are worked simultaneously. 

4818. Dveinc Cotron wiTH ANILINE J. H. Johnson.—Dated 25th 
November, 1879. —(A proceeded with.) 2d. 

The material is ne with chiorhydrate of aniline, to which is 
added chlorate of potash and vanadium. It is then placed in a press or 
wringing machine, and afterwards subjected to the — of an opener, 
consisting of a close apparatus, in which the material is maintained in 


tes to improvements in centrifugal hi by a 
action is obtained without danger of 
4796. Evecrric Licntinc Apparatus, 7. E. Gatehouse.—Dated 25th 
November, 1879. 8d. 

This relates to the construction and ar t of aut tic carbon 
candle holders, and of carbon candles, whereby any number of candles 
may be introduced, and aut tically put in circuit, and ignited suc- 
cessively. 

4797. Ramways, &., J. Livesey and A. J. D. Cameron.—Dated 25th 
November, 1879. 6d. 

This relates to the form of tramway rail, to be rolled with two ribs at 
some distance apart, extending downwards from the underside of the 
rail. 


4798. Manvracrure or Gas, 7. N. Kirkham and T. Hersey.—Dated 25th 

Tike in frosting th sealing and unsealing of dip pipes (wh 

consis e! e and un: of dip -_ when 
constructed in two parts) by means of mechanism arranged on the 
exterior of the dip pipe. 
“ee. MANUFACTURE OF Boots AND Suoes, 7. Thompson, A. Wilson, and 
J. Wright.—Dated 25th November, 1879. 6d. 

This relates to the apparatus for lasting boots and shoes, and driving 
therein sprigs, tacks, or tingles., 

4800. Bakers’ Ovexs, J. Rummery.—Dated 25th November, 1879.—(Not 
proceeded with.) 2d. 

This consists of an adjustable sheet metal floor to be inserted in the 
oven when it is overheated. 

4801. Cominc Wire Rops, &., P. M. Justice.—Dated 25th November, 
1879.—(A communication. ) 1s. 2d. 

This in the arrang t and form of apparatus constructed 
and so placed that a wire rod may be received and conducted from the 
rolls of a continuous or other rod rolling mill deposited upon or fed to 
one of the reels of the machine, and there coiled “4 a continuous and 
automatic operation without stopping the 
4802. CHANNELLING AND PRICKING INNER AND Sonnt Sotes ror Boots 

AND SHoes, W. Morgan-Brown.—Dated 25th November, 1879. ob com- 
munication.) 6d. 

The leather sole rests upon its grain side upon a feeding wheel, having 
the bearing for its shaft so supported by a spring that the wheel may be 
raised or lowered. The feed-wheel pa Pade upon the grain side leaves 
ample room for the channelling and edge beveling cutters to act. The 
channel-cutter is vertically « ae on its holder, which with the 

— foot, ae ig socket, = the bearing of the shaft of the perforat- 

4 | open are all attached to a head made horizontally adjustable towards 
and from the edge-gauge which bears against the edge of the sole. The 
edge bevelling cutter is held in a block pivotted upon an adjustable post, 
so as to incline the cutter, and also to lower and raise The piercing 
instrument is so connected with the actuating mechanism that its action 
may be stopped while the channeling operation is going on. 

48038. Microscopes, J. A. R. Hildebrandt.—Dated 25th November, 1879, 
(A communication.) Not proceeded with.) 2d. 

An arm is c e stand and carries a carrier consisting of two 
uprights and a cross th in the former of which a bar slides. In this bar 
ratchet teeth are cut and with them a «pring on one of the uprights 
engages. The bar carries in a slide of a fork, ee 
which rest on the and on them are held the glasses on w: 
objects are mounted. 


tant motion and kept loose or o= and exposed to a current of hot 
air. After a certain time steam is introduced. 
WasHino Macuine, J. Paterson.—Dated 25th November, 1879. 4d. 

A rectangular frame with handles on its upper side has in it trans- 
versely two grooved rollers. The frame is ati to the side of a wash 
tub by an elastic connection, and works ever the washing board placed at 
an angle therein. 

4820. Gas Moror or Enotve, &c., BE. Edmonds.—Dated 25th November, 

1879.—(A 6d. 

An inclined connecting rod allows the piston to make a longer stroke 
in the cylinder than the stroke made by the cranks, and is also more 
rapid, Two slide valves placed one in the other, the smaller enetied by 2 by a 
cam at times acting alone, and at times drawing with it the larger valves, 
are employed for the emission of the explosive compound. 

4821. Propvucrion or ALLoys For SHIPBUILDING, &e., W. Elmore.—Dated 

PP. November, 1879. 4d. 

s are formed ho the admixture of nickel and esia with steel, 
or an iron, and also with iron and copper, to obtain nickel bronze, and 
of nickel and copper for coating purposes. 

4822. or Drums, 7. James and J. Jackson.—Dated 25th 
6d. 


9. 

The rim is of wrought iron in two parts, and the boss of cast iron in 
two , the rim and boss being connected b: wrought iron arms over 
which the boss is cast, and which are rivetted or bolted to the rim. The 
arms are made of half round iron twisted near the rim. 

4823. Exrerpinc A. M. Clark.—Dated 25th November, 1879. 
—(A communication. Bm 

The movable secti ted to an arrangement of lazy ton, 
and when the lazy tongs 6 are extended the permanent sections of e 
table are separated and the movable sections raised to the same level 
between them. When the lazy tongs are contracted the movable sections 
fall down and the permanent sections close up over them. 


4824. Preventinc Winp anp Dust Passinc UNDER W. N. 
Worssam.—Dated 26th November, 1879.—(Not proceeded with.) 2d. 

A strip of wood is fastened to the door and provided on one face with a 

strip of india-rubber. 
4825. Brusuine, Biackine, Boots Suogs, W. H. 
Sterl.—Dated 26th November, 1879. 6d. 
A vertical standard rests with fee ‘base near one end of the angles of an 
u triangular sole plate, and its Aa 4 is formed with a forked bracket, 
¢ arms of which project horizontally at right angles to its front side. 
Through the end of each arm passes a centre pointed screw, between 
which the brush — is pivotted, whilst on the sole plate are lugs ; 
which are pivotted bars Pr. treadles to drive the brush spindle. 
light wheel is used instead of a heavy fly-wheel. 
4826. anp Finisainc THe or Books, &c., H. J. Haddan. 
—Dated 26th November, 1879.—(A communication.) 8d. 

For cutting the top and bottom the books are placed on a form plate, 
having a guide and movable by a screw spindle. The cu 1 is 
attached toa beam pivotted at one end, guided by two arcs attached to 
the frame, and carrying at the outer end teeth gearing with a pinion 
worked by hand wheel. To cut the front edge the press containing the 
is placed ina similar to a planing machine, the tool holder 

tuated by rod and crank, The books aro then 
smoothing tool, 
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2'7. Buttons, G. W. von Nawrocki.—Dated 26th November, 1879.—(A 
communication.)—(Not proceeded with. 

A piece of wire of U 8 with its upper parts bent outwards is 
inserted in the button, so that the bent parts rest on the interior of the 
metal base, while the bend of the YJ passes round from side to side under 
the fabric, thus supporting it and taking the strain when it is sewn to a 
garment by stitch passing under the bulge within the loop of the wire. 

CoLourtnc Matrers ror Dyeino, J. A. Dixon.—Dated 26th Novem- 
ber, 1879.—(A communication.) 4d. 

This relates to improvements on patent No, 2515, of the year 1879, and 
consists in taking the product obtained by the action of chlorquinone on 
di-metbylanilin and turning it into a base by boiling with caustic soda 
lye. The base is washed and dissolved in hy rochloric acid, and from the 
solution the colouring matter is precipitated by salt. 

4829. Pistons AND Pump Buckets AND PACKING FOR THE SAME, A. Old- 
ham.—Dated 26th Noveniber, 1879. 6d. 

A single block of cast metal with a circumferential groove to receive 
the metal packing is employed. One end of the spring is—by opening it 
out slightly—inserted into the groove, and then the spring is turned 
until it screws into the groove. e packing rings are then sprung over 
the top and bottom of the block on to the spring. 

. TuRNING Over THE LEAVES OF Music, 7. Wolstenholme.—Dated 
26th November, 1879.—(Not proceeded with.) 2d. 

Two rollers in the same line are mounted on a shaft and connected by 
toothed wheels. A number of grooves are formed in the rollers and 
correspond with the number of leaves to be turned. In each groove is a 
recess, over which is fixed a pin. Above the roller is a stud with a 
number of fingers, whose lower ends work in the grooves, and are 
slotted, so that as the rollers revolve the pins catch the forks and cause 
each finger in succession to perform about a quarter revolution. 

4831. Preparation AND TREATMENT OF SACCHARINE SUBSTANCES AND 
Compounns, &c., J. H. Johnson.—Dated 26th November, 1879.—(A com- 
munication.) 6d, 

This relates to improvements on patent No. 3252, dated 16th August, 
1878, and consists in mixing — hydrate of lime and milk of lime 
with heated molasses for the ry we of obtaining hard, dry, brittle 
molassate of lime without artificial drying. 

4832. Capsues vor Bortves, &c., C. Cheswright.—Dated 26th November, 
1879. 6d. 

This consists in perforating, stamping, or embossing upon the capsules 
so as to produce punctures, openings, marks, or devices thereon while it 
is in a flat state, by which means the operations can be carried out with 
less waste of material, and more effectually than when they are performed 
upon the capsule in a round condition. 

4833. Every Wueers anp Emery Ciorn, W. R. Lake.—Dated 26th 
November, 1879.—(A communication.) —( Not proceeded with.) 2d. 

Instead of glue as an adhesive compound, the silicates of potash or 
soda are employed, and are, if necessary, thickened with earthy sub- 
stances, such as silicate of barytes, and in the solution, cold, emery, or 
emery and corundum are mixed, the plastic material being then pressed 
in moulds and afterwards baked in an oven for about two days, gradually 
increasing the temperature to a white heat. 

4634. Susmanine Excavatine, &c., A. Stone.—Dated 26th November, 
1879. 6d. 

This consists in loosening the sand or other material by a jet of water 
acting in one direction, and conveying it away by a second jet of water 
acting in the opposite or a different direction. 

4686, Provision Boxes, &c., F. S. Colas.—Dated 26th November, 1879. 


The flange of the cover is folded so as to receive around its circumfer- 
ence a wire, which is fitted at the end with a bar, by means of which it 
can be pulled by hand so as to tear open the flange. 

4836. Waeer Geanine, J. C. Garrood.—Dated 26th November, 1879.—(Not 
proceeded with.) 2d, 

Two wheels of the same diameter are placed side by side, one fixed to 
the shaft and the other secured to the former, to which it is adjustable. 
These wheels gear with a pinion, and as the teeth wear the adjustable 
wheel may be shifted so as to compensate for the same. 

4837. Bars ror Rackets, Lawn Tennis, &c., H. Richardson.—Dated 26th 
November, 1879. 8d. 

The cords pass to and fro across the frame of the bat, and pass over 
rollers let into the frame. The ends of the cords are secured and wound 
round separate rollers, which by a key may be turned so as to strain the 
cords. e frame is made of metal. 

4838. Securinc Wueets ro Axes, J. Willis. — Dated 26th 
November, 1879.—( Not proceeded with.) 2d. 

The axle is tapered at the part where the wheel fits on, and a ring or 
bush, with an internal or internal and external taper, is inserted between 
the boss of the wheel and the axle. The axle may be round, octagon, or 
other suitable form in cross section, and with it a key shaped to fit the 
axle and clip it in a part of its circumference. 

4839. Sueer E.pows, J. G. Wilson.—Dated 26th November, 1879.— 
(A communication.) 6d. 

The driving shaft transmits its motion to a crank shaft, the connecting 
rod of which actuates a slide, by which the tools are worked. The tools 
first bulge the sheet metal tube, then flatten the bulging, at the same 
time raising the tube to the extent of one bulging, so as to allow a fresh 
bulging to be effected whilst the previous one is flattened. 

4842. Tricycies, 7. Bayliss, J. Thomas, and J. Slaughter. —Dated 26th 
November, 1879. 6d. 

On the axis ofjthe left-hand crank is fixed a toothed wheel, and on the 
driving wheel axle is a similar wheel, the two being geared together by 
an intermediate wheel, made up of two side plates joined by pins upon 
which anti-friction rollers are mounted. 


Tue Hartieroot Gas AND Water Company.—The Hartlepool 
Gas and Water Company has just completed a large addition to its 
storage capacity in the shape of an additional gasholder in two lifts, 
each 30ft. deep. The outer lift is 140ft., and the inner lift 137ft. Gin. 
in diameter. The total storage capacity of this company now 
amounts to1} million cubic feet. Few companies have had a more 

rosperous career. e district for which this company caters 

as developed to an amazing extent within the last two or three 
decades. Within that period the port of West Hartlepool 
has sprung into existence. It has not always been the 
lot of trading companies to go on steadily increasing in 
wealth and extent in districts dependent upon trades liable to 
serious fluctuations. The Hartlepool Gas and Water Company, 
however, founded in 1846, has within thirty-four years increased 
its capital from £18,000 to £500,000, and has reduced its price per 
thousand cubic feet from 10s. to 3s. 4d. The old gas works were 
built about forty years ago by Mr. James A. West, purely as a 
speculation. When the present company was formed, the plant 
was purchased for £5250. After four years working the annual 
revenue was found to be £1400; it is now £30,000. The 
works consist of two retort houses with stores arranged 
for coals in front of the retort benches direct from the 
railway trucks. In No.1 retort house there are fifty-six mouth- 
pieces and space for thirty-five more. Here the coal store capacity 
amounts to 200 tons. In No. 2 retort house there are 100 mouth- 
pieces and coal-storing cnpeety for 600 tons. The condenser is 
on the annular principle, 27ft. high, with means for regulating the 
cooling according to the ae YY required. There are two 
exhausters with a cageely of 60,000 cubic feet per hour. They 
are constructed on the combined rotary principle, the engines 
being each 10-horse power nominal. ‘The boilers are of 
Lancashire make, 26ft. long by G4ft. diameter, and in 
each fiue tube there are four Galloway tubes. There are two 
tower scrubbers 43ft. high and 10ft. in diameter. There 
are four purifiers each 26ft. by 16ft. The flow of gas to 
and from these is controlled by a dry centre valve with 
18in. connection pipes. Lime is the material used for purifying. 

r. T. Mossman is the engineer to the company, a post which he 
has held for many years. Under Mr. Mossman’s supervision 
the works have been re-modelled, enlarged, and renovated as the 
growing requirements of a populous district demanded so fre- 
uently that there is scarce a vestige of the original works left. 
he water undertakings of this company are on a similar scale. 
The company possesses reservoirs at Hurworth Burn, and Hart, 
and is able to deliver to consumers both soft and hard water 
Two condensing engines of 25-horse power and 45-horse 
power are used for delivering water into the supply tanks, 
and these forward at the rate of 80,000 gallons per hour. 
Mr. T. Trewhitt is, and has been for twenty-two years, the 
secretary of thecompany during that period. Although the fortunes 
of the district have been various, and although it has not escaped 
the effects of the depression of the northern iron trade, the 
dividends of the company have never been less than 6 per cent., 
and have frequently gone up to 10 per cent. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
TuE mills and forges throughout South Staffordshire are mostly 
in better re this week than last, and more iron of 
nearly all the descriptions produced hereabouts is leaving the 
district. Buyers’ shyness seen at the quarterly meetings and 
manifested in the following week has mostly given way. There 
is now a disposition to purchase evinced by men who before were 
holding off ; and this disposition is more conspicuous now than at 
the date of my last. True, consumers and middlemen who buy 
finished iron desire to purchase at the recent minimum, but they 
less promptly resent quotations which are at a rise than was the 
case a week ago. There is scarcely a firm of finished ironmakers 
who has not during the week received from customers offers to 
buy at last rates; while the instances are only a little less 
numerous in which buyers are desirous of inducing makers to 
enter at double the quantity orders given out at and about quarter 


day. 

Negotiations of this kind have not been left to the medium 
of the post; they have been carried on by the telegraph, and 
they were continued personally in not a few instances on ‘Change 
in Birmingham to-day—Thursday—and in Wolverhampton 
yesterday; but makers would not accept the terms. — 
required a rise of from 2s. 6d. to 5s., and occasionally even 7s. 6d. 
per ton. Ininstances in which the iron was needed by manufac- 
turers the smaller advance was not unfrequently given. At the 
same time, buyers who had placed orders for delivery later on 
occasionally sought to have deliveries at once. This tended to 
the strengthening of the markets, which on each day closed 
firmer than they opened. 

Sheet makers who had been accepting £9 10s. for latens and £8 
for singles, and have their mills full of work for two months, 
were to-day and yesterday asking a rise of 10s. in each case. 
They might have been induced to accept £9 15s. for latens of a 
renee § brand, and £9 12s. 6d. for a less superior quality, but at 
£8 10s. for doubles they were firm, and they promptly declined 
to accept less than £7 10s. for singles. At the same time there 
were a few singles which were procurable at slightly under the 
last-named price. Hoops of anything like areliable quality were 
quoted firm at £7, and £5 15s. to £6 was required for gas strip. 

erchant bars and small rounds were rarely to be had to-day 
at under £6 10s, Marked bars were still quoted at £8, and 
Round Oak bars at £8 12s. 6d. Bridge and girder plates were in 
larger inquiry, but sales were rare. Boiler plates of the best 
descriptions showed a tendency to improved demand at some- 
what bow rates, but makers would not give way. 

There was more disposition this week by Liverpool merchants 
to buy on account of America, and more orders than were to 
hand last week have been booked direct for hoops and sheets. 
The aggregate of these orders is not great, but the advices which 
have accompanied them indicate the probability of a considerably 
better demand so soon as merchants in the United States, who 
lately bought iron somewhat extensively, have disposed of the 
heavy stocks which they are known to hold. 

Actual tiansactions were more noticeable, both in Wolver- 
hampton and Birmingham, in’ pig than in finished iron. Very 
few qualities of pigs were purchaseable at last week’s rates. Iron 
for which £3 15s. was asked a week ago, but which could be got 
at £3 10s., was not to be had at anything less than the higher 
figure in other than rare instances, applicable to best customers. 
In such instances buyers readily gave a rise of 2s. 6d.; in other 
cases orders for lots of 1000 tons, which would have been 
accepted last Thursday at £3 10s., would not now be looked at 
under £3 15s. The descriptions mostly referred to were hot blast 
hematites, suitable for the making of best stamping sheets and 
tin-plates. Early last August similar qualities were bought by 
the same firms at £2 15s. and £2 17s. 6d. In the interval the 
iron has risen to £6. Agents to-day asserted that the current 
quotations of £3 15s. will not long rule, but that more money 
will soon be asked. Quotations made on the basis of £3 15s. 
were therefore to be regarded as requiring prompt attention. 

Consumers in Yorkshire of cold-blast iron have been seeking 
all the week to buy from agents in this district. On Tuesday 
they purchased somewhat extensively. On account of three firms 
purchases of Blaenavon iron were made to the extent, the agent 
informs us, of 5000 tons. The terms were £3 10s. at the furnaces. 
These and other sales made in the first few days of this week, 
together with the receipt of orders from the United States for 
steel rails at a rise of 5s, per ton, led to the withdrawal of quota- 
tions for this iron, which on Wednesday could not be quoted. 
On that day, however, Leeds firms were still buying at Wolver- 
hampton cold-blast iron in lots of 500 tons. For Frood cold- 
blast Yorkshire firms readily gave £4 10s. delivered. 

All-mine and most descriptions of part-mine pigs were less 
easy to buy, makers holding aloof from quoting, and they would 
not think of selling at under from 1s. 3d. to 2s. 6d. per ton 
advance, and then only in small lots. There were still a few lots 
of cinder pigs to be had at £2, but the quantity offered showed a 
diminution. 

Calcined ironstone, and raw ironstone, the produce, the first of 
North Staffordshire, and the other of the South Staffordshire 
pits, was also held from the market, and was not to be had 
excepting at arise in price varying from 3d. to 6d. and 1s. per 
ton. Nor are the stocks large. The blowing out of twenty 
furnaces in the past three months has tended to strengthen the 
market in raw materials as well as in pigs. 

Cokes were inquired after in more instances than for some 
weeks past. Consumers were disinclined to give more money 
than before, but sellers sought slightly better terms, and held out 
for 16s. for medium Derbyshire furnace qualities. 

Coal was less a drug. Negotiations were again frequent. Few 
sales to old customers were recorded at recent rates, but in the 
majority of instances pit proprietors demanded a rise of from 3d. 
to Gd. per ton, making forge coal from 7s. to 7s. 6d. per ton as an 
average for good qualities, 

The continued depression is making itself seriously felt in the 
screw trade, and Messrs Nettlefold and Co., Limited, Birming- 
ham, have in consequence found it necessary to dispense with 
nearly two hundred of their operatives. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


So far as prices are concerned a very firm tone is maintained 
in the iron trade of this district, and for most of the outside 
brands coming into this market sellers are asking a further 
advance upon last week’s rates. Manufactured iron makers are 
also in some cases reported to be getting busier, and this is bring- 
ing a few more orders into the market for the raw material; but 
so far as consumers of iron generally are concerned their require- 
ments are still limited. 

The amount of business doing during the week has not been 
large, and but few important sales were reported at the Man- 
chester market on Tuesday. Founders, engineers, and machinists 
are mostly well covered for what work they have in hand at pre- 
sent, and the new orders coming in are not sufficiently numerous 
to justify the expectation of any early large requirements for 
either pig or manufactured iron in this district. The advance in 
prices has consequently taken consumers somewhat by surprise, 
and there is not much disposition to follow the upward movement 
of the market, which has tended to rather check sales than other- 
wise, except where there have been speculative transactions in 
warrants. 

Lancashire makers of pig iron have found orders more difficult 
to secure since they advanced their prices last week, although 


there have been some fair offers made at about previous rates. 
These, however, have been declined, local makers holding out 
for their present quotations of 50s. per ton, less 24 per cent., for 
No. 3 pereiey and about 49s. for No. 4 forge, delivered into the 
Manchester district. But although these prices are quite 3s. per 
ton under those now being asked for Middlesbrough iron in this 
district, very few sales have been made during the week by local 
makers, who under the circumstances, if there were any really 
active demand for iron, ought naturally to be securing a fair share 
of business. 

For Lincolnshire and Derbyshire irons delivered into this dis- 
trict makers are now quoting about 51s. 6d. to 52s. per ton, less 
24, but at these figures there is very little doing, and I hear of 
some sellers in the market at lower prices. For Middlesbrough 
iron prices in this market have been going up during the wee 
and for delivery equal to Manchester, g. m. b.’s were at ‘Tuesday’s 
meeting quoted as high as 51s. 3d. to 51s. 6d. per ton net cash, 
but I could not hear of much iron being sold at these prices. 

In the finished iron trade, as I have already intimated, there is 
a slight improvement. Specifications have been coming in more 
freely and manufacturers are holding more firmly for their list 
rates. There was some talk at Manchester on Tuesday of 
advancing prices, but no definite step in this direction has yet 
been taken, and bars delivered into the Manchester district can 
still be bought at about £6 per ton. 

In the engineering branches of trade there is no material 
change. Here and there firms are securing orders which keep 
pe ve oing, but in most cases they are only moderately em- 
ployed. 

n the coal trade business is still very depressed. The market, 
however, does not appear to be in any worse position than last 
week, if anything a more hopeful feeling, based on the reported 
imprc vement in several of the important coal-consuming branches 
of industry, is entertained in some quarters. There is, however, 
no actually increased demand for coal, and as supplies continue 
much in excess of requirements, there is still a good deal of 
— for orders, needy holders who are compelled to 

orce sales having to take extremely low figures. Prices 

generally, however, so far as any market quotations can 
be given, are without material change from last week, most of the 
colliery proprietors now making a stand against any further 
attempt to free the market, by reducing prices, which, with very 
few exceptions, are already so low as not to cover the actual cost 
of production. The better classes of round coal can be bought 
at the pit mouth at prices ranging from 7s. to 8s. per ton, seconds 
at from 5s. 6d. to 6s. 3d.; and common round coals for steam and 
iron-making purposes at from 4s. 6d. to 5s. per ton. Engine fuel 
maintains about late rates, there being no pressure to sell slack, 
although supplies are fairly plentifu burgy at the pit 
mouth averages about 4s., and good slack about 3s. 6d. per ton. 

In the shipping trade a little more is reported to have been 
doing coastwise from Liverpool, but the quantity of coal being 
shipped is still very small, and for steam coal delivered at Liver- 
pool or Garston the prices obtained do not average more than 
about 6s. to 6s. 6d. per ton. 

The hematite iron trade of North Lancashire and Cumberland 
has taken a step in the direction of increased activity. More 
orders are being placed and better prices are being realised, while 
inquiries are coming to hand from foreign, colonial, and con- 
tinental users of iron, which seems to indicate that they are 
desirous of placing orders before an anticipated revival in demand 
takes place. The output of metal is maintained, and if a fair 
demand continues for any length of time it is more than probable 
that furnaces now out of blast will be lighted. In the steel trade 
there is a fair business doing, and the works throughout the dis- 
trict are very fully poet ne. A large tonnage of rails are bein 
manufactured for America, and tram sections are being candennl 
in large quantities for Manchester and othertowns. Thereisonevery 
hand an indication of the growth of the tramway system, and it is 
anticipated that as economy points to the adoption of steel rails, 
a large trade in this direction will be done in the future. Most 
of the large towns throughout the country are obtaining powers 
to lay tramways, and it is very probable this spirit will spread 
very generally throughout the country. Engineers are very 
busily employed, particularly in the marine department. 

Preparations are being made to welcome the Institute of 
Mechanical Engineers, which visits Barrow in a fortnight for its 
summer meeting. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue best proof that can be given as to the general faith that 
things are about as low as they can be will be found in the 
eagerness of railway companies to place orders for steel rails at 
current rates. Linformed you last week that the Great Northern 
Company had given out contracts for 20,000 tons, the price being 
£5 10s. at the works. Other home companies, fearing a rise in 
rates, are also poesing orders. Among these are the Great 
Western and the Lancashire and Yorkshire companies, both of 
whom have given out considerable orders this month. £5 10s. 

r ton at the works is undoubtedly a low figure, but it is not so 
ow as £4 9s. 6d., at which quotation the North-Eastern Railway 
Company purchased steel rails last season. One of the contracting 
parties has secured an order for steel rails above the current figure 
of £5 10s. 

Ihave been able to confirm the statement made by a Paris 
correspondent as to the Aciéres de la Marine having secured a 
licence to manufacture the Wilson compound plate in France. 
Licences to make these and other plates on the compound prin- 
ciple will, no doubt, be freely applied for now that the tests in 
various countries have given satisfactory resuits. An Ellis plate, 
manufactured by Messrs. John Brown and Co., Atlas Steel and 
Ironworks, has been sent to Shoeburyness to be experimented 
upon. The shells to be used in the experiment have been 
supplied by Messrs. Charles Cammell and Co., Cyclops Steel and 
Ironworks, where the Wilson plates are produced. At both 
establishments armour-plates on the compound -principle are 
being manufactured for our Government. 

Prices of pig iron and hematite have gone up considerably, and 
manufactured iron keeps fairly steady, though bars from ware- 
house, hoops, and sheets are quoted rather lower this week. The 

rices given in the list sent herewith are the rates at which the 
argest firms purchase, and the average value may therefore be a 
trifle higher. Sheffield firms cannot now buy ““Millom” Bessemer 
under £3 5s. to £3 15s. for No. 1 to No. 3; forge, mottled und 
white, fetched £3 15s.; and Maryport hematite, No. 1 to No. 3, 
is 5s. better, being now quoted at £3 5s. to £315s. Derbyshire 
and Lancashire are held firmly at late rates, Derbyshire grey 
forge at Sheffield being now £2 7s. 6d., and No. 3 £2 10s.; 
while Lancashire, in Manchester, No. 4, is £2 6s. 6d. Clevelan 
No. 1 has advanced from 41s. to 46s. 6d.; No. 2 from 39s. to 44s.; 
No. 3 from 32s. to 42s.; No. 4, foundry, from 37s. to 41s.; No. 4, 
forge, from 37s. to 41s.; mottled is now 40s. 6d., and white 

9s, 6d.—an advance of 3s. 6d. and 2s. 6d. 

Coal goes from bad to worse. In household sorts the supply is 
far in excess of the demand, yet prices do not fall. Where the 
coalowner has to give most for the least money is in steam coal, 
which is supplied to railway companies and large works. 
Another fall has to be reported, steam coal being now at 6s. to 
6s. 6d. Even slack has fallen from 4s. and 5s. 6d. to 3s. 6d. 
and 4s.- At the 3s. Gd. and 4s. it would seem scarcely worth 
bringing out of the gobes. A year ago, indeed, it was not brought 
out, but left as valueless. The steam coalowners tried some time 
ago to get an advance of 1s. per ton, but the railway companies 
met the agitation with a demand for a reduction of 1s. ‘ 
steam coalowners determined that they would concede no reduc- 
tion, and agreed on a standard rate. The standard rate, it is 
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feared, was a delusion. It was adhered to in public, and aban- 
doned in the form of discounts allowed to purchasers. Coke has 
also fallen 1s. per ton this week. This refers purely to Sheffield 
melting, the other sorts remaining unchanged. F 

Messrs. Davy Brothers and Co., Limited, held their annual 
meeting at the Cutlers’ Hall, Sheffield, on Tuesday, Mr. W. S. 
Davy, the chairman of the company, presiding. A dividend of 
15s. per share (as against 22s. 6d. last year). The chairman 
expressed a with the results of the year’s working, 
but expressed his belief that the operations of the year now in 
progress will yield more profit tothe proprietors. The company, 
I understand, is fairly well off for orders. The lessened 
dividend caused the shares to fall to 3 dis. 4 div. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE crude iron trade of the North of England has, since the 
date of my last letter, been subjected to one of those waves of 
speculation which have so frequently passed over it. On Tuesday 
iron merchants on the Middlesbrough market as a rule appeared 
to have lost their heads. The same insane desire to purchase 
iron less of any demand for it was manifest on every hand. 
There never is any attempt to take good fortune quietly, but the 
moment the outlook seems to brighten a rush is made, which 
inevitably ends in confusion. Although the tone of trade gener- 
ally really appears to be somewhat healthier, there has certainly 
not been up to the present any reason for the increased demand 
which merchants have inaugurated. When iron is bought merely 
for the sake of being sold again no real benefit is likely to accrue 
to the community. Last week pig iron was bought for 40s. 6d. 
per ton. On Tuesday prices went up to 44s., but afterwards 
receded to 43s. 6d. 

Messrs. Connal and Co. now report that their stocks stand at 
92,220 tens, an increase of 560 tons upon the week. From all 
accounts, too, makers’ stocks appear to be increasing. It is not, 
therefore, very easy to find any basis for the improvement in 
prices, to which allusion has just been made. An idea appears to 
prevail that Cleveland iron will soon be in demand on American 
account, but there is no other foundation for that assumption 
beyond the fact that better trade prospects are reported from 


America. 

The North-Eastern traffic returns again show a very encourag- 
ing increase. In the mineral de ent alone.the increase 
amounts to £11,440 on the week. As compared with the 
corresponding week of last year the total increase amounts to 
£20,780 The decision of the directors with regard to the rebate 
on the carriage of iron and iron producing materials was looked 
forward to with considerable anxiety by the members of the 
Cleveland iron trade, and now that it is announced that the 
rebate stands at 74 per cent. until September, it is felt that a 
point has been gained. 

Finished iron is now undoubtedly in better demand. The 
local industries show more vitality, and the inquiry for for 
other districts is increasing. Shipbuilding iron especially is in 

demand. Owing to the furore which is existing in the pig 
iron trade, prices have rushed up considerably—from 2s. 6d. to 
5s. per ton upon last week’s figures. Bridge-building iron is also 
in good request. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TuE iron market has been closed for a part of the present week 
owing to the Fair Holidays, and as operations have been partiall 
suspended at most of the works in Glasgow and neighbourhood, 
comparatively little business has been done. The stoppage has, 
however, been considerably shorter than on some previous occa- 
sions, a fact which is accepted as proof of the existence of a 
better condition of trade. There is a growing impression that, 
should the harvest turn out well, we shall have an improvement 
all round, and this feeling, together with sundry others, may 
possibly lead to more activity immediately in the iron trade. The 
exports of pigs in the course of last week were good, amounting 
to 10,478 tons as compared with 10,158 in the preceding week, 
and 9383 in the corresponding week of last year. Middlesbrough 
pig iron is also in rather better demand. The week’s addition to 
the stock of pigs in Messrs. Connal and Co.’s stcres was 878 tons, 
and the aggregate stock now amounts to 449,850 tons. 

At the close of last week’s market there was a slight reaction 
in the prices of warrants, but when the market reopened on 
Tuesday there was a tendency to hold for higher rates. The 
market on that day was very excited, and business was done from 
53s. to 54s. 74d. cash. The market opened quiet on Wednesday 
with sales at 54s. fourteen days, and 53s. 9d. cash, but declin- 
ing at the close to 43s. 4d. To-day—Thursday—the market was 
strong, with business from 53s. 3d. to 54s. 2d. cash. 

On account of the advance in the pricé of pig iron, makers of 
manufactured iron are declining contracts except at a rise of about 
10s. per ton. It depends much upon the condition of the market 
during the next ten days, whether they will succeed in establish- 
ing these terms. The more cheering advices from America are 
certainly in favour of the manufacturer. The shipments of iron 
manufactures from the Clyde in the course of the past week, as 
was to be expected in consequence of the holidays, were com 
tively unimportant. They emb worth of miscel- 
laneous articles for Celombo and £1935 for Calcutta, £1876 
castings, end £1000 machinery for the same port, £1368 galvanised 
iron, £1650 iron manufactures for Adelaide, and £4000 sewing 
machines to various places. 

The coal trade continues dull, but an improvement is antici- 
pated in the course of next month. Shipments have been 
small from nearly all the ports. 

Large meetings of miners have been held this week at Mother- 
well and Airdrie, at which it appeared that the colliery owners 
had been approached by deputations asking an advance of wages. 
This the men claimed on the ground of the rise in the quotations 
of pig iron. In every instance the advance was refused because 
of the unsatisfactory condition of the coal trade. It transpired 
at one of these meetings that the colliers who, some months ago, 
agreed to have their wages regulated by a sliding scale, are now 
earning about 9d. per day more then the men at the other pits. 

The directors of the Glasgow Tramways Company will pay a 
dividend exceeding 7 per cent. for the past half-year, the largest 
which the shareholders have yet received. 

The Town Council of Wick have resolved to proceed with 
works for providing an improved = water for the burgh, 
their engineers, Mesrs. M’Bey and rdon, of Elgin, having 
reported that the water can be brought from the Loch of Yarrows, 
including the cost of a reservoir, for an outlay of £5600 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

TRADE = are better as regards iron and tin-plate, but bad 
in respect of coal. All classes of coal are in slow demand, house 
coal as well as steam, and as coking is inconsiderable there is 
not much done in this respect. The whole coal export from Wales 
last week was under 110,000 tons, showing a strong comparison 
with the high averages of 150,000 tons maintained in the earl 
part of the present year. This, however, is only what is fem 4 
as previously remarked; the coalowners and shippers look for 
this about the present time of the year. 

ease prices are much about the same. First quality, steam 
screened, 9s, f.0.b.; second, 8s, 6d, to 88. 9d, The fluctuations 


are generally confined to 3d. per ton, now up one day, and down 
the next, or varying with the extent of contracts entered into. 
Foundry coke is 14s, 6d. to 15s. at port, ordinary kinds have been 
bought as low as 10s. 

Imports of iron ore continue excessive. At Newport, Mon., 
last week the quantity received was 15,785 tons. Prices are 
drooping in this respect. In reference to foreign ore a Sheffield 
contemporary contrasts the prices paid for hematite ores at Shef- 
field, and South Wales and Monmouthshire, and shows conclu- 
sively that now Welsh ore figures so sparingly in the make of 
iron, Dowlais, Ebbw Vale, and Rhymney are well placed. The 
average rate to these works of foreign ore from port does not ex- 
ceed 1s. 9d. per ton. 

I note that in the late important mineral case between the 
houses of Tredegar and Llanover, which was mutually arranged, 
Mr. W. T. Lewis, of Aberdare, was the referee for the copy- 
holders, and it was by him that the case was brought toa 
mutually satisfactory condition. 

In pig, puddled bar, tin bar, and rail, both iron and steel, 
makers are asking for more, and though prices have not mate- 
rially advanced more than a few shillings per ton, the last advices 
from America are making ironmasters cautious in their opera- 
tions, and I shall not be surprised at a distinct improvement 


setting in. wing are better in the tin-plate trade; Worcester 
works will very likely go on again. Dowlais rates of wages are 
being cited as standard, and the Blaina puddlers are offered 


these, but they are not yet accepted. It is rumoured that in a 
short time we shall see other ironworks with tin-plate mills 
attached. This was the idea at the re-start at Hirwain, but not 
yet carried out on account of the existing depression. At these 
works there is a good stock held of pig, which will soon find 
ready customers if American advices continue to improve. 

In the neighbourhood of Swansea the prices of irun are 
decidedly stiffening, and general business is good. Rhymney iron 
shares are at 23. 

First movements are d in tion with the new 
railway connecting Newport with the Rhondda Valley. The 
coal metropolis of Wales—Merthyr—has succeeded in getting its 
Tramway Bill. Tramways are now important matters of con- 
sideration for ironmasters, as was well shown by a recent visit to 
Rhymney Works, where the sections of tramway rails exhibited 
form an important and curious collection. 

A trial trip of the fine screw steamer, built by Schlessinger 
and Co., of Wallsend, for Capt. Rowe, of Cardiff, took place a 
few days ago, when the engines worked to perfection, and the 
vessel acquitted herself exceedingly well. 

It is estimated that there are now 100 steamers used in the 
foreign trade that are owned by Cardiff men, and a Cardiff con- 
temporary averaging these at £18,000, shows that for a young 
port Cardiff is in a tolerably good condition. 


PRICES CURRENT. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 


prices. ers should also refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS. 
£8. d, £ 8. d. 
G.m.b.—No. 1.. .. .. 214 Glengarnock—No.1 .. 215 6 
No. 3.. 212 0} No.3 .. 2123 0 
Gartsherrie -No. 1 218 0| Dalmellington—No.1.. 214 0 
No. 3 oo No.3... 212 0 
Coltness—No. 1 - 219 0 At Ardrossan. 
No. 2 214 0 
Summerlee—No. 1 216 6 Shottse—No.1.. . - 217 0 
No. 3 - 218 0! No.8... - 213 0 
Monkland—No. 1 214 6 At Leith. 
No. 8 212 0 
—No.1 .. 14 6 EVELAND— 
No. 3 SIS 6) Be Bee wo co oo 28 6 
Govan—No.1.. .. . 14.6; MO. 3 & O 
At Broomielaw. No. 4, foundry 
Calder—No.1.. . .. 218 0 No. 4, forge .. 220 
SH Mottled or white .. .. 2 1 6 
At Port Dundas. Thornaby hematite .. 417 6 


8 tin-plate pig iron, 13us. at wo. 


” Po o. 3 foundry pig iron, 85s. 0d. do. 
£s.d. £8. 4d. 
Wates—lIron rails, f.0.b. oe -- 610 Oto 615 0 
Iron bars, f.o.b. ee 610 0t0 61 0 
DerpysHirnE—Grey forge, at Sheffield 276to 000 
No. 3 oe ee 210 0to 000 
LANCASHIRE, in Manchester—No.3and4., 2 9 Oto 210 0 
Hematite, at works, Millom Bessemer "— 
No.1ltoNo.3 ae os Oto 315 0 
Forge, mottled and white .. ee oe oe - 8315 0 
Maryport Hematite—No. 1 to No. 3 - 38 5 Oto 315 0 
Puddled Bar— 
Waes—Rail quality, at works ° 40 0t0o 450 
CLEVELAND, delivered on trucks oe - 45 Oto 415 0 
MIpDLEsBROUGH lé6in., plate quality, perton 415 6to 0 0 0 
CASHIRE, delivered at Manchester -- 410 Oto 412 6 
MANUFACTURED IRON. 
Ship Plates— 
Guascow, f.o.b., per ton ee os -- 710 Oto 0 
Wates—At works, net .. ee 710 Oto 715 0 
Mipp.essroves, in trucks, at works -- 612 6to 617 6 
Boiler Plates— 
WELSH oe os oe 10 0 Oto 0 0 6 
LancasuirE, to 5 cwt. each plate .. ee 8 32 6to 8 5 
SHEFFIELD .. os -- 1010 Otolll0 0 
Bow and Low Moor— 
Under 24 cwt. each, upto4cwt. percwt. 1 2 Oto 17 0 
4 cwt. up to 7 cwt. and upwards 110 Oto 119 0 
STAFFORDSHIRE, per ton os oo + 910 Oto13 0 0 
Grascow, f.o.b., per ton es ee 80 0t.900 
Angle Iron— 
Bow ine and Low Moor, per cwt. .. eo o 1306 
STAFFORDSHIRE, per ton oo oe 8 0 0t. 9 00 
LANCASHIRE ee ee 6 0 Oto 6 5 0 
Stockton .. oe os oo + 610 0t0 000 
Oak eo ee oe 9 2 6tol4 0 O 
CLEVELAND we eo oe eo 517 6to 6 5 0 
es es os 7 0 Oto 710 0 
Gtascow, f.0.b., per ton oe 60 0t0o700 
Bar Iron— 
Low Moor and Bow ina, per cwt. .. - 019 Oto 1 4 
STAFFORDSHIRE, per ton oe 7 0 0t0 1010 0 
Rounp Oak - os ee eo 6 to 13 10 
Merchant Bars— 
Stockton 610 Oto 615 0 
WELsH - 6 5 Oto 615 0 
LANCASHIRE oe - 60 0t0o 650 
Guascow, f.0.b. .. ow - 610 Oto 700 
Suerrizip—Bars from warehouse .. 610 Oto 710 0 
” oe os - 80 0t0 000 
” Sheets eo ee - 810 0t0 000 
Nail Rods.—G.ascow, f.o.b., perton .. 610 0to 7 0 0 
Rails—Gtascow, f.o.b., per ton 710 0t0 8 00 
CLEVELAND oo oe ee 0 0to 000 
oe 515 0t0 6 00 
Railway Chairs—G.ascow, f.o.b.,perton 410 0to 5 0 0 
Pipes—G.asoow, f.o.b., per ton... - 50 0to600 
Sheets—G.ascow (singles), per ton .. -- 8 0 Oto 810 0 
.. 615 0t0 700 


STEEL, 

SuerrieLp—At works— £4, 
8) steel ee 13:0 Oto21 0 0 
Ordinary cast rods ° 17 0 0to% 0 0 
Fair average steel ee 28 0 0to 36 0 0 
Sheet, crucible . 24 0 0to 64 0 0 
Sheets, Bessemer - 16 0 0to22 0 0 
Second-class 82 0 48 0 0 
Best special steels 50 0 76 0 0 

Best tool oe + 52 0 0to 76 0 0 

ial ee -- 76 0 Otoll2 0 0 

Sheffield steel r plates .. 4 0 0to16 0 0 

Wates—Rails .. 715 Oto 810 0 

Bessemer pig iron .. eo 40 0t0 400 
MISCELLANEOUS METALS. 

£58. 

Copper—Chili perton 6010 Oto él 0 0 
British cake and ingots -- 6410 0to 66 0 0 
Best selected .. os eo Pr «+ 00 0 0to 6610 0 
British sheets, strong .. 0 Oto72 0 0 

—Straits oe 87 10 0 to 8 0 0 
British blocks, refined.. oe 98 0 Oto 9 0 0 
bars ee ee 91 0 Oto 92 0 0 

— ae 00 0 0t000 0 0 
Spanish do. - bb 0 Otel 7 6 
t 16 5 0to 1610 0 
Spelter—Silesian 18 5 0to1810 0 
os ee ee 0 0 0t000 0 0 

Zinc-—English sheet .. se +» 2210 0 to 2310 0 

Phosphor Bronze—per ton— 

Booting ee 00 0 Otoll2 0 0 
Otheralloys .. oe 120 0 00135 0 0 
Nickel, per Ib., 28. 6d. to 3s. 

COAL, COKE, OIL, &c. 

Coke— £s8.d. £8.d Smithy .. .. 0106-0120 
Durham 010 0—0 12 0| South Durham... 0 66-0130 

rbys) +. 0120-0130)! Derbyshire— 
Sheffield, melting 0 16 0—0 17 0 Best at pits .. 0 80-0110 
a 0 10 0—0 126 Converting .. 0 76—0 9 
» per ton— cas) igan pit 
South Yorks! At the pits— Arle hs ater 80 
ch .. .. O11 2—01811 Pem! 4ft. 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 Forge coal .. 0 46-0 50 
Conver! 0 7T6-0 90 Burgy 0 890 40 
Stcam *.. 0 60-0 66 Blac! 0 83-0 39 
k « 36—0 4 0/ Oils, tun— £8.d. £8. 4. 

Wales, through.. 0 8 6—0 89 Lard oil 38 00-3900 
Steum, less2}.. 0 83-0106) Linseed 26 10 0—26150 
House, at port 0 79—0 93] Rapeseed, brown 28 5 0—28 76 
Small steam .. 0 23—0 36 » Engl. 80 50-8076 
89 d 0 0720079 

w—Per .0.b.— 7 
Main... .. .. 0 59-0 60|Tallow,cwt .. 2 10-216 
Splint .. .. 0 63 
* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 
£8. £8 £s. £8. 
Teak, load... .. .. 14 0 16 0 Quebec pine, 2nd., 10 0 16 10 
Quebec pine,red .. 3 0 4 5 ” 3 0 1010 
yellow.. 3 5 5 0) Spruce Ist. 910 1010 
pitch .. 3 5 410 8rd and 2n 0 8 5 
-» « 5 0 6 0 £=New Brunswick .. 610 8 0 
Birch .. .. 310 415 Archangel .. .. 9 0 18 0 
St. Petersburg ..13 0 16 0 
Ash .. .. 83 5 Finland... .. .. 1010 11 10 

Dantsic & Meml. oak 310 5 0 Wyburg .. .. .. 810 1110 
Fir .. .. .. 2 5 410 Battens,allsorts .. 6 0 810 
» under dzed 110 2 | d. d. 
Riga... .. .. 310 4 5 | Firstyellow .. ..10 0 15 0 
» Swedith .. .. 110 25 /| 4, white .. .. 8 6 10 0 

Wainscot, Figa,log.. 3 0 610 | Secondquality .. 7 6 ll O 

Lath, Dantiic,fathom 6 0 7 0 Mahogany, Cuba, s.d. a. d. 

St. Pstersburg. 810 9 0 superficial foot. 0 5 O 8 

Deas, per ‘), 12ft. by } Mexican,do. .. 0 43 0 5 
3 by 9in. :-— | Honduras, do. .. 0 4} 0 
Quebec, yine Ist .. 14 0 23 0 | Pitwood at Cardiff... 17 6 0 0 


TestinG Macuinery.—Professor Kennedy, of University 
College, London, has obtained the permi of the autho- 
rities of his college to undertake commercial as well as 
purely scientific work with the testing plant of his labora- 
tory, and he will conduct any testing within the capacity of 
the apparatus. The testing machine was made by Messrs. 
Greenwood and Batley, of Leeds; and special care has been taken 
to ensure the greatest possible accurary in all its indications, It 
can exert a maximum pull or thrust of 100,000 Ib., and can 
in specimens up to 75in. long, or 60in. between supports for bend- 
ing. Professor Kennedy has added to it arrangements for 
measuring with certainty the small extensions—down to yodqqin. 
—deflections, &c., of bars at loads within their limits of elasticity. 
He has also constructed apparatus for measuring the sh 
resistance of metals, for testing the tenacity of cements, and for 
testing the deflection of large joists and girders. A machine for 
measuring torsion is at present in course of construction. 
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LSON’S COMPOUND PLATES AT SHOE- 
mm BURYNESS. 


On Wednesday, July 21st, a programme of public ex- 
periments was earried out at Shoeburyness, e powers 
of the overbank carriage ; the Gatling at present in the 
service ; @ 6’6in. gun on a hydro-pneumatic Moncrieff car- 
riage ; the divided mountain gun made by Messrs, Arm- 
strong and Co.; the 13-pounderfield gun ; andthenew Arm- 
strong breech-loading guns, were exhibited, of which excel- 
lent accounts were given in the Standard and other papers. 
The new breech-loaders do not deserve to be classed 
among ordinary guns exhibited on a public day ; but we 
do not propose to notice the results obtained by them 
here further than to remark that these admirable results 
are accompanied at present by two difficulties which have 
not yet been thoroughly mastered. One, the erosion of 

at the closing parts of the breech and at the vent, 
and the other the violence of recoil. These difficultie 
we believe, only need attention to overcome them, an 
have been overcome in a great measure on the Continent. 
Krupp and Vavasseur insist 
on both bearing faces at the 
breech joint ing remov- 
able. This, as we have said 
elsewhere, we believe all 
must come to. Krupp em- 
ploys a platinum ball to close 
the vent, and Vavasseur, in 
his French guns, employs a 
primer which closes tight, 
and is probably more efficient 
than the ball. The Albini 
carriage, on which the 6in. 
Armstrong breech - loading 
gun was mounted, and allows 
very little recoil with the 
very hard-shooting piece 
on it. On the 31st it required 
strong support, making a 
holdfast on to 20 tons of 
dead- weight spring each 
round ; while the 8in. gun 
actually broke away from its 
holding chain. Either these 
can be easily controlled, or 
Krupp’s non-recoil guns are 
out of the question for actual 
service. 

The experiment which we propose to notice particu- 
larly was the trial of an 18in. Wilson’s compound plate. 
This consisted of a face plate of 5in. of steel on a founda- 
tion plate of 13in. of wrought iron. 
about 9}ft. long by 8ft. high ; it was held in position 
against an old structure by means of vertical balks. The 


n employed was the 38-ton gun of 12°5in. calibre, | 


rom which a service Palliser chilled projectile was 
fired weighing 828 lb. The firing charge was 180 lb. 
of P, powder. The range was 227ft.; the muzzle 
velocity was 1516ft., that on 
striking about 1504ft. 
was stated that this would 
give a blow equivalent to 
12,545 foot tons, but any one 


that steel and steel-fuced targets probably owed their 
superiority in a great measure to the fact that the hard 
surface breaks up the shot before it has power to impress 
its energy at its point. The case before us is an extreme 
illustration of this, As was noticed by an officer on the 
staff of the School of Gunnery, the wai ge the centre frag- 
ment a ped stand more upand seems morein its normal 
state than is usual. The circle of impressions round it is 
small, and the impressions extremely deep, the maximum 
depth attained being perhaps 33in. From this we argue 
that the shot broke unusually abruptly, and that the 
fragments carried off a large share of the stored-up 


bable section of the plate and shot, judging from the size 
of the fragment containing the point. It will be seen 
that if the projectile broke as early as we believe in its 
course of penetration, that the natural lines of fracture 
favoured by the crystallisation of the metal would lead 
towards the centres C and C' of the be ay curves, and give 
a much more acute wedge towa’ the rear for the 


The plate 


remainder of the shot to split upon. This agrees wi 


ELEVATION 
EFFECT OF SHOT ON AN 18-INCH COMPOUND ARMOUR PLATE. 


| the appearance of the centre fragment, and the small 
' diameter of the surrounding circle of impressions, as well 
as their depth. cer 
The question then mee itself, Did the projectile 
obtain a greater power of penetration by the increased 
velocity impa to it? We think not. More work was 
undoubtedly impressed on the plate, but not in a profitable 
form. The shot broke very — and the fragments 
acted as we have described. ‘This opens some interesting 
questions. Is it not possible that there exists a certain 


SECTION 


who works this out will find 


that there is some error in 


the data, as a larger result 
would be obtain It will 
be seen, however, from what 
followed that the question 
is not materially affected by 


it. It was also calculated 


energy of the mass. We have drawn Fig. 2 as the pro- | be 


VERTICAL 


THE APPLICATION OF STEEL TO THE CON- 
STRUCTION OF ORDNANCE. 
No. III 


Wit a. pe to the charge of local failure in the 
interior steel tubes of compound Ay gee of in our 
last article, the best reply that can made on their 
behalf would be to instance similar examples of 
failure in steel guns, and also to show that steel 
which has so yielded in compound guns has been at 
the time well supported by the iron coil surround- 
ing it. In the former task there is some difficulty, 
cause not only are steel guns made in this country few 
in es a to those of wrought iron, but also the 
are made for foreign orders, and when abroad it is mu 
more difficult to trace their history than in this country. 
Who could we expect to tell us of them, the manufac- 
turers or the owners? As to the latter way of meeting 
the objection, we have heard that in an Elswick gun, in 
which the fault had been attributed to the steel tube, the 
actual tube at the time of failure was still in the condi- 

tion of compression into 
which it had been brought 
by the shrinking on of the 
coils. Nevertheless, it does 
appear to us as if the ob- 
jection militated against the 
employment of very thin in- 
terior tubes. The behaviour 
of wrought iron coils when 
used as inside tubes suggests 
the possibility of yieldi 
slightly locally, and yom 
yielding, while it might not 
greatly distress a thick in- 
terior tube, might be more 
serious in the case of a thin 
one. 

The best answer to be 
made against the objection 
to the combination of metals 
of such different qualities as 
wrought iron and steel is con- 
nected with this, namely, the 
fact that steel tubes carefully 
examined in course of service 
are found to retain the state 
of compression into which 
. they were brought by shrink- 
ing coils of wrought iron on to them. We do not know 
to what extent this has been carried. We believe that 
a built-up steel gun of Vavasseur’s, returned after severe 
service, has had the inside tube cut away till a mere film 
was left, when it broke inwards from the compression of 
the tube encircling it. net 

As to the principles of building up observed by Vavas- 
seur—we mean first the use of the long steel jacket holding 
on toshoulders at the back of the inner tube and front edge 
of trunnion ring, and secondly the application of the breech 

screw in_ breech - loading 

to this steel jacket 

in preference to the inner 
tube—both these have the 
effect of throwing all pos- 
sible longitudinal strain 
on the steel jacket. There 
can be no question that 
metal is better able to 
bear a tngratyl strain if 
it is not exposed to a longi- 
tudinal one. The 


SECTION 
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that a shot with 12,300 foot- 


Fig. 8. 
tons of stored-up work would 


AMERICAN PALLISER GUN. 


strain naturally fails much 
more heavily on the inner 
tube. This, no doubt, can be 


netrate a wrought iron plate 18in. thick. Consequently , velocity proportioned to the cohesion of the projectile and ; saved by shrinking rings over it, nay, as we have seen, it 


it would follow that the power of the compound plate to | hardness of the 


resist even a shot with this stored-up energy must be 
attributed to its superiority over wrought iron. This, 


Fic.7 


however, is not altogether a sound inference, as may be 
seen from the result obtained, which is shown in Figs. 1 
and 2. After impact the head of the projectile was found 
sticking firmly in the plate, with a circle of deep impres- 
sions round it, 1, 2, 3, 4, 5, 6, 7, and 8 in Fig. 1, this 
circle having a diameter of about 16in. The face of the 
late being scaled off,asshown in same Fig.,and two cracks 

ing formed, extending horizontally to the right and 
left ; that on the right rather widening as it left the point 
of impact. The balks in a measure prevented full exa- 
mination of these cracks, but it is probable that both 
extended to the edge of the plate, while neither reached 
below the surface plate. Unquestionably, then, Wilson’s 
plate had resisted an enormous blow with great success, 
and he is highly to be congratulated on such a result. 
Nevertheless, we must examine it carefully for fear of 
a wrong impression. 

We have before now stated our conviction that when a 
plate resists a shot with remarkable success, it will 
paweliy be found to be due to the fact that the shot has 
failed to impress its whole energy at the proper point of 
impact. In the case of the trials of competitive shot, we 
gave in Tue Encineer of April 12th, 1878, a figure 
showing the breaking up of a shot against an iron plate in 
this way, and in that of June 11th, 1880, we ohaorved 


_— that gives the maximum effect at 
int of impact? Again, does it not appear that 


the true 
i iser’s chilled projectiles were admirably adapted 


while P 


for firing against soft armour, the very conditions they 
were intended to suit are now altered, so that the point 
breaks and splits the body of the shot upon its 
posterior end in a way that could never take place to the 
same extent against wrought iron. We know that for 

rfectly direct fire the wrought iron cap of Captain 

nglish meets the difficulty, but we believe that it 
fails to give good results at even a slightly oblique angle. 
It would be interesting to follow up this experiment with 
others with steel projectiles and chilled ones with wrought 
iron caps. Nay, we would even go further, and try 
whether, with the very high velocities now coming in, a 
softer material is fot needed for the projectile. The 
crushing strength of the projectile enabled it to stand up 
to its work if once it entered to a certain depth, but if a 
high velocity and hardness of plate bring on the resist- 
ance so suddenly as to snap it when at a comparatively 
insignificant depth a 
in the form of langridge, and the primary need is greater 
tenacity to enable the projectile to retain its mass. 
comparatively soft shot may effect much by racking if it 
holds together, but a projectile that goes to pieces very 
gr aon neither punch nor rack effectually, and it has 
yet to be seen whether racking may not be the best way 
of dealing with Wilson’s plates. 


BREECH-LOADING GUNS IN THE SPANISH NAVY. 


t part of the blow is delivered | 


can be so far compressed that the outer rings shall feel 
| the chief tangential strain, in which case the inner tube 
| may be made to bear the longitudinal. In short the 


‘jacket may be made to take either longitudinal or tan- 
| gential strain for the inner tube. Of the two we think it 
sounder to throw the longitudinal on to it, because the 
more tangential strain it is intended to take, the more 
shrinkage is necessary, and consequently the more per- 
manent strain is thrown on the gun. If a measure 
of permanent relief is afforded to the metal by throwing 
on the jacket the longitudinal strain rather than the 
tangential, so much, it would seem, is gained. ; 

As to the cylindrical form of the steel tube, we believe 
that the metal can be better worked, and soundness can 
be better ensured, by adhering as closely as practicable 
to that form. We have said almost nothing about tem- 
pering in oil; it is carried out in the inner tubes of 
systems. Vavasseur considers that steel with 12 tons 
elastic limit will, when oil tempered, have this increased 
to 30 tons, having an elongation before rupture of 
12 per cent. He tempers the jacket also in oil, as far as 
| possible, after it is shrunk on to the inner tube. Crucible 


A steel is employed in the inner tube and jacket, and that 


e nature of the 
ns can be seen 
specimens recently proved and 


_ of Siemens- Martin for the outer hoops. 
material used in different parts of these 
from the followin 


certified by Kirkaldy:—Four specimens of steel tubes, 
| tempered in oil : elastic stress per square inch, 29°9, 29°9, 
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28°6, and 28°6 tons ; ultimate stress per square inch, 49, 
48°8, 46°6, and 45°1 tons; ultimate extension per cent., 
11°5, 13°0, 15°5, and 14:0. Two steel jackets, tempered in 
oil at low heats: elastic stress per square inch, 21°] and 
22°0 tons ; ultimate stress, 41°5 and 41°4 tons ; ultimate 
extension, 19°5 and 200 per cent. Two pairs of steel 
exterior rings, after shrinking on to the gun, in the soft 
state: elastic stress per square inch, 1671, 16°l, 160, 
160 tons; ultimate stress, 35°3, 35°2, 35°1, 35°0 tons ; 
ultimate extension of a lengta of 5in., 23°8, 24°8, 24°2, and 
24°2 per cent. Here then there is little variation. It 
seems undesirable that good tests of steel should be reported 
from Kirkaldy and bad ones from the Gun Factories. It 
would be a desirable thingif a good many samples from the 
same pieces of metal were subjected to both testing 
departments, for the sake of comparing the system of 
tests. 


With regard to breech-closing arrangements, Vavasseur, 
like Krupp, has the gas check and butting plate remov- 
able immediately by hand. He states that he has no 
difficulty caused by scoring. 

We regret that we cannot give a section of a Whitworth 
gun, but in general features that exhibited at his museum 
resembles a Vavasseur gun, with the exceptions noticed 
here and there above. He has substituted hydraulic 

ressure in many cases for shrinking and building-up. 
As Whitworth has supplied his own compressed steel for 
inner tubes to’ Woolwich, Elswick, and Vavasseur, the 
inner tubes are in many cases the same throughout, 
except that Whitworth’s tubes are in his own guns 
invariably worked as hollow cylinders, afterwards closed 
at the breech. The Whitworth guns have sometimes 
successfully borne enormous strains. At Gévre a plug 
was not properly screwed down in a steel 10in. shell, and 
consequently it wedged and forced the shell outwards 
till it was fixed in the bore of the gun; nevertheless the 
gun yielded very little, the gas escaping through the 
space round the projectile and at the vent. The breech 
screw stood well, the copper vent and the inner tube near 
the muzzle only were affected. The strain caused by the 
explosion of 120 1b. of powder in a gun plugged up by 
the sudden check of a steel shell, is probably as severe 
as has ever been resisted by a gun, and shows the possible 
powers of steel, though, of course, it does not meet the 
objection of occasional uncertainty, of which more 
hereafter. : 

Briefly, the main characteristics of the Whitworth 

tem are as follows :—Compressed steel is employed. 
he tubes are made hollow and kept nearly to the cylin- 
drical form. They are worked out, and are not of great 
thickness. Longitudinal connection between breech and 
trunnions is kept up by means of shoulders and _ screws. 
The system differs from Krupp’s in the great principle that 
the steel is worked and treated much more like wrought 
iron. There is less casting and more forging, if one can use 
such an expression. It differs but little from Vavasseur’s, 
chiefly in the dependence placed on screws. Sir Joseph 
betakes himself much more readily to a screw than other 
people. No doubt this is partly due to his high perfec- 
tion in the manufacture of screws. It comes out in his 
use of screws where Vavasseur employs shoulders, and 
in the case of muzzle-loading guns in his closing his 
breech with a screw in preference to using a solid ingot 
under any circumstances. In the former case we should 
be inclined to agree with Vavasseur, in the second with 
Whitworth, especially where the interior tube is expected 
to bear any tangential strain. In breech-loaders this last 
question does not arise between them. Everyone, we 
believe, would prefer steel tubes made hollow who has 
had much experience with them. 

The Revista General de Marina of January, 1880, in a 
paper by Colonel Gonzalez Hontoria, gives a description 
and figures of the new and converted breech-loading guns 
approved for the Spanish navy. The new guns of 16, 18, 
and 20 centimetres—vide Fig. 7—are made of cast iron, 
lined with a double steel tube. The inner one is of cast 
steel, toughened in oil, extending from the breech to 
about one calibre beyond the trunnions. The outer one, 
supporting it over the powder chamber as far as the 
trunnions, is made of a coil formed of puddled steel bar. 
The new guns of smaller celibre—12 and 9 centimetres— 
are of cast steel, strengthened outside from the breech to 
beyond the trunnions with puddled steel. The small 
gun of 7 centimetres is wholly of cast steel. 

The converted guns of 20 and 16 centimetres are 
strengthened by linings of steel. The- former piece is 
reduced to 16 centimetres by means of a cast steel 
toughened tube, which extends from end to end, with a 
puddled steel coil over it from breech to trunnions. The 
16 centimetre gun is strengthened only at the breech end 
on a similar principle, but was to retain its original 
calibre. 

The chief points to be noticed in these guns with regard 
to the metal employed appear to be the following :—The 
strong metal is applied to the interior to take tangential 
strain ; the exterior is well adapted to take the longitu- 
dinal strain if the thick breech end of the inner tube has 
enough hold on it, which appears questionable. The 
breech stopper holds on to the thickened end of the inner 
tube. The guns, indeed, do not yee very strong, 
either tangentially or longitudinally, but what strength 
there is is well applied. It is to be noticed that the 
lengths of the new guns and their breech-closing 
arrangements agree closely with those of our own now in 
course of manufacture at the Gun Factories. In the 
form of enlargement of the chamber, axial vent, and 
massive, but tapering exterior, there is a resemblance to 
Krupp’s guns. Putting steel for wrought iron, there is a 
very strong resemblance to the American Palliser lined 
guns. In the latter, however, the breech stopper holds 
on to the outer lining tube—vide Fig. 8. We have spoken 
of Vavasseur’s advocacy of this principle. We did not 
say that he was the originator of the idea ; indeed we 
do not know the date at which he adopted it. We have 
before us a proposal made by Sir William Palliser to the 
O. S. Committee in 1863, of a B.L. gun, in which the 
breech screw holds on to a plus thread in the outer tube 


or jacket. In the Armstrong B.L. gun of 1858, the 
breech screw took its hold in a minus screw thread in the 
second tube or jacket. , 

We cannot leave the subject of the use of steel in 
guns without a few words on Palliser guns, which 
have already been referred to in contrast with others. 
Sir William Palliser and Mr. Fraser are probably in 
their own lines the warmest advocates of wrought iron 
in the country. Sir William Palliser has advocated 
the use of a steel tube, but it was the negative advo- 
cacy of a thinner one than had been previously used ; 
and he appears to tolerate steel under any circum- 
stances, almost with the air of a man who deserves 
credit for bearing so much, while he does not recommend 
the expenditure necessary fora full trial of it. Aware of 
the liability of powder gas to discover weak parts in an 
ordinary wrought iron coil surface, he has not under all 
circumstances objected to a steel surface, or as Fraser 
expresses it, the “veneering” of iron with steel. Where 
he is able to get a good surface, as by the “ pot welding and 
screw press” system, now introduced in New York, 
Palliser keeps entirely to wrought iron in the interior, 
and with the interior of guns he has chiefly concerned 
himself. As we understand him, Sir William Palliser’s 
reasoning is this :—A gun issubject totangential and longi- 
tudinal strains. The former is the most difficult to meet. 
The cast iron bodies now in existence will do to meet the 
second, and it can be met on the exterior. The tangential 
strain, he would say, is what you have to cope with, 
and it falls naturally on the interior. You may make 
good guns out of your cast iron pieces of large calibre, 
then, by inserting tubes in the interior capable of meeting 
the tangential strain at the place where it falls with 
maximum power. Wrought iron coils are admirably 
suited tu effect this, because the great power of elonga- 
tion—to which we have referred—enables a wrought iron 
coil to be entered quite loose, and afterwards to expand 
inside the cast iron casing. By this means not only do 
you employ the metal with special power to meet 
dynamic strain, but you also have a gun whose particles 
are all ina state of repose except at the instant when 
they are called upon to perform work. While the advo- 
cates of steel and other compound guns are engaged in 
proving how successfully they maintain their true state 
of compression, the Palliser gun rejoices in being free 
from the necessity of any such task at all, and exists in an 
indisputablestate of reposeand readiness foraction. What- 
ever may be said as to new guns, the completeness with 
which the system applies to the conversion of guns already 
made is beautiful. A rival claim for lining guns has been 
made with more or less success by Parsons. Beyond men- 
tioning the fact in justice to him we wish to keep clear of 
the question ; on one point, indeed, in the systems, how- 
ever, on which we are not perfectly informed, much hangs. 
Parsons apparently contemplated steel. Even if his 
design might be extended to wrought iron, it should be 
done from the point of view which only includes the pro- 
perties of steel. Palliser hates steel, but having tolerated 
it, it is difficult for one not intimately acquainted with 
the whole question to know how far he has allowed steel 
to enter his system, and draw him, so to speak, on Parson’s 
ground. Wroughtiron extends very much more than old- 
fashioned steel, and so might be entered more loosely, and 
behave differently. Either might probably act in more than 
one way. It might bear the whole tensile strain within its 
elastic limits,and so remain loose in a certain degree in the 
outer casing, or it might be elongated, as we have described, 
pane, and set against the casing, and then, while 
osing the space through which to behave freely, accord- 
ing to its natural expansions, it might have so far become 
a more rigid material as to suit itself to act more in 
conformity with the cast iron; or it might act partly in 
both ways, not being set quite tightly against the casing. 
Whichever it does, there is no question that Palliser guns 
have borne extraordinary tests with impunity, and the 
system has not, we think, been appreciated either on its 
practical or theoretical merits in this country. 

The following data may be useful in enabling a com- 
yg to be made between wrought iron and steel :— 

or ordinary wrought tron, the official Gun Factory 
treatise gives 12 tons elastic limit, and 25 tons ultimate 
tenacity. The new testing machine in the Royal Car- 
riage Department gives, for best wrought iron, 22 tons 
ultimate tenacity, and 30 per cent. elongation, and for 
common iron, about 25 tons tenacity, and 1¢ per cent. 
elongation. “Ordnance Select Committee Proceedings,” 
Vol. VIL, give as the average result of test pieces of 
wrought won bars made in the Royal Gun Factory, of 
two-thirds scrap and one-third puddled bar, 11°1 elastic 
limit, 21°7 ultimate tenacity, and 25'8 per cent. elongation. 
As to steel, the Royal Carriage Department obtain for 
Landore steel in the soft state, ultimate tenacity, 30 tons, 
elongation, 33°3 per cent. We have seen that Kirkaldy 
reports for Vavasseur’s soft steel rings, elastic limit, 
16°05 tons ; ultimate tenacity, 35°15 tons; elongation, 
2425 per cent. We are tempted to add the interesting 
fact that one specimen of phosphor bronze proved in the 
Royal Carriage Department had a tenacity of 44 tons, 
and an elongation of 26 per cent., thus rivalling Whit- 
worth’s steel. 

To conclude, with every desire to bow to the authority 
of the weighty opinions we have examined—as far as we 
understand them—we believe that, the introduction of 
built-up steel guns is a mere question of time. We 
believe that wrought iron possesses some of the very best 
qualities, especially its power of elongation and its 
freedom from the dangers that beset the crystallisation 
due to casting. These qualities ought not to be sacri- 
ficed on any consideration. We believe as long as 
the choice lay between wrought iron and guns made 
from a single ingot, or guns approaching that condition, 
that the authorities in this country were right to 
prefer wrought iron. But when the time has arrived 
that steel guns assume the form of built-up guns made of 
cylinders of material that has been worked under the ham- 
mer, and which possesses all the qualities of wrought iron 
combined with enormously greater tenacity, and with the 


dangers due to crystallisation approaching the vanishing 
point, the introduction of steel built-up guns appears, as we 
ave said, tobeamere question of time. Absolutecertainty 
inthe steel may not beattainable ; but supposingthat under 
ordinary circumstances a steel gun possesses even 20 
er cent, more strength than one of wrought iron, and 
itis built up of separate cylinders each of which has 
been subject to working and processes of inspection that 
make the existence of a large flaw impossible and that of 
a small one immaterial, then the time has come for its 
introduction. If an accident occurs it will be no more 
dangerous than one witha wrought iron gun. Indeed, “no 
more dangerous” is not the expression touse. Can any one 
look at the behaviour of the wrought iron coils of the 
Thunderer guns now in the Arsenal without owning that 
under certain circumstances wrought iron can fly nearl 
as violently as steel? Can any unprejudiced person think 
over the behaviour of the Whitworth gun at Gavre with- 
out concluding that steel has capabilities beyond the 
ssible powers of wrought iron? As long as wrought 
iron was safe and steel uncertain our authorities were in 
our opinion right to keep to it. Steel guns to be admissible 
must come to the mechanical conditions, and be as like 
a built-up wrought iron gun as possible. When they 
have done so, the very possible existence of such a 
thing as_a Whitworth tube worked out from a 
hollow cylinder, with crystallisation, and its possible 
flaws, almost out of the question, and made of 
steel having a tenacity of 40 tons and elongation of 
30 per cent., ought to settle the question for the future, 
though for the present such a production may be the 
result of special effort rather than ordinary manufacture. 
The peculiar qualities of steel would be dearly purchased 
if those of wrought iron were given in exchange for them ; 
but from the moment we are convinced that steel is 
presented to us with the qualities of wrought iron, and 
with great superiority in other respects, we sacrifice no 
— in adopting it, however firmly we have stood u 
itherto for wrought iron. Those who have preferr 
wrought iron, not from prejudice but for the sake of its 
qualities, may with complete consistency adopt steel so 
soon as it is proved to possess, in a sti/l higher degree, 
those very qualities which they valued in wrought iron. 


ADELAIDE WATERWORKS. 


In our impression of the 7th February, 1880, we gave an 
illustrated account of a covered reservoir for the North 
Adelaide Waterworks. The reservoir was made to hold 
1,000,000 gallons, and the cost was stated as £14,500, A 
correspondent suggested that this was a high cost, even 
allowing for the extra cost of colonial engineering materials. 
Having inquired of Mr. Oswald Brown, the engineer of the 
works, respecting the apparently high cost of the reservoir, 
we now learn from him that the sum stated as the cost of the 
reservoir—£14,500—includes the cost of a considerable length 
of 16in. and l5in, mains. The contract sum for the construc- 
tion of the reservoir, including everything, with the excep- 
tion of the pipes and valves, was £10,156. This he considers 
not dear, considering the price of labour out there. From a 
number of tanks that have been built since Mr. Brown’s 
residence in the colony, he finds the average cost is £1 per 
100 gallons of water contained. ‘The following statement 
gives the cost of the chief items of the contract. : 


Port Adelaide Waterworks—North Adelaide Reservoir. 


Description. Quantities, Rates. Amount. 
Stripping turf and soil, 6in., carry- £.-s. & 
ing and stacking .. .. .. ..| 5220s.y. 0 010 21710 O 
Excavation and carrying to spoil, 
including shoring and pumping | 5563c.y. 0 310 | 1066 4 10 
a. Portland cement concrete in 
floor orany situation .. .. ..| 725cy. 2 7 6 172117 6 
b. Brickwork in cement inside | 
walls, spandrils, &c. (handmade)| 650c.y. 218 0 | 1885 0 0 
ce. Brickwork in cement piers, | 
spandril arches, &c. (pressed, | 
plain, andradial) .. .. ..| 1399cy. 4 8 0 | 61112 0 
d. Brickwork in lime in roof | 
arches, valve house, &c. (hand- | 
Centreing, fixed complete, for | 
spandril and roof arches .. ..| 773s.y. 0 0 OF | 12816 8 
Lime concreteinroof .. .. ..| 25c.y. 2 7 6 | 48617 6 
e. Rendering in sand and cement | 
(3 to 1) extrados ofroof .. ..| 1870s.y. 0 3103) 265 8 9 
e. Rendering in sand and cement | 
(1} to1) walls and floor .. 2160s.y. 0 5 0 440 0 «20 
Pointing in cement and sand | 
Excavated materials returned on 
roof andsides.. .. .. .. ..| 6680c.y. 00 9 25010 0 
Forming slopes and soiling, Gin. ..| 4840s.y. 0 0 7 | 141 8 4 
Timber fence fixed complete. . |} 2911 y. | 300 0 0 


The above are the principal items of the contract. The total of the 
contract was £10,156. 
a. Concrete made as follows :—Broken stone, 2}in. gauge, 4 parts ; sand, 
2 ; Portland cement, 1 part. 
6. Ordinary bricks, cost 45s. per 1000 at the kiln. 


1 part ; sand, 3 parts. 
ce. Machine-made bricks, imported from Melbourne; cost £7 per 1000 
delivered on the works. Mortar = cement 1; sand, 3. 
d, Ordinary bricks, cost 45s. at the kiln. 
é. Portland cement. cost about 19s. per cask on the works. 
Labourers, 7s. to 8s. per day. Bricklayers, 10s. 6d. to 11s. per day. 
Norte.—Wages are considerably lower now —1880. 


Mortar = cement 


Mr. Brown is now building all tanks with concrete arches 
on wrought iron joists, supported by cast iron pillars. The 
North Adelaide reservoir was built with brick piers, because 
no cast iron columns were available. Time could not be spared 
to procure them from England, 


A New Torrepo Boat.—Messrs.. Yarrow and Company, 
Poplar, have just completed a 21}-knot torpedo boat for the 
Italian Government. ‘The boat has a ram bow and a couple of 
funnels near the stern, but in other respects does not differ from 
the Lightning type. ‘The speciality, however, is that the funnels, 
which are placed abreast, are arranged to turn down so that the 
sparks and smoke are conducted into the sea on each side. ‘The 
result of this arrangement is to considerably reduce the visibility 
of the craft when under way. The plan adopted by the Messrs. 
Yarrow in the Italian boat is said to afford an effectual remedy ; 
and as the funnels can be either placed in an upright position or 
inclined to any angle downwards that may be desired, they can 
be suited to varying circumstances. The same firm are also en 
gaged in building some large torpedo boats for the Russian 
Government, which are expected to exceed 22 knots an hour, and 
contain many novelties of 


| 
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RAILWAY MATTERS. 
Panama Star and Herald reports the opening of the 
Ps Bet: Central Railroad, the first train reaching the terminal 
station contracted for at Escuintha on the 1st June. 

TE railway in the west of New South Wales was opened as 
far as Wellington, a distance of 247 miles from Sydney, on 
June 1st. Great preparations had been made for the event. 

M. Scunerper et Cie., of Creusot, have just booked an order 
.... the Paris, Lyons, and Mediterranean Railway for 250,000 
tons of steel rails, most at £6 16s. per ton. ‘The delivery extends 
over a long time, and the rails will be made by the Basic process. 

Mr. C. P. Sanpberc, of Great George-street, Westminster, 
has just published a new sheet of his standard rail sections, an 
in giving particulars relating to templates and inspection, states 
that nearly all the demand for rails from America is for these 

x Commissioner of Victorian Railways, replying to a depu- 
win from Williamstown, stated that the whole trade of the 
rt would soon be in the hands of large steamers like those of 
the Orient Company, and the Government would do all they 
could to find accommodation for them. 

Aw accident resulting in much damage to rolling stock and 

rmanent way occurred on the Great Western Railway, near 

bury, on Friday evening last, caused by a wagon tire coming 
off or breaking. ‘The driver noticing the wagons ‘ jumping ” on 
the line, slackened speed, and signalled to the guard to put on 
the brake. Nevertheless, six trucks were completely destroyed. 

A NEw scheme is on foot to cross the Niagara River in the 
interests of the Canada Southern Railway. A tunnel under the 
St. Lawrence below Quebec is being pro: . The project is 
meeting with a good deal of opposition from the Grand Trunk 
Railway. The Pacific Railway is being woe ed pushed forward, 
and numerous branch lines are being surveyed by pri vate companies. 

Aw axletree of the Brighton coach snapped on Saturday, 
violently throwing nineteen people to the ground, and slightly 
injuring some. This coach only runs part of the year, and not 
every day in the summer, so this smash on one out of the few 
journeys would represent a considerable percentage comp 
with the number of journeys performed in even a whole year on 
the iron road. 


Tue change of gauge on the Erie railroad and its western con- 
nections puts an end in America to the costly experiment of the 
G6ft. gauge, which was on the Erie line, in 
imitation of a line in England, built by Brunel. The influence 
of that English example, says the North American, also caused 
the construction of many southern lines of railway of various 
gauges, of from 5ft. Zin. to 5ft., all of which were unprofitable 
to the stockholders. 

Tue Indian Government, according to the Times correspon- 
dent, has granted a concession to a company to construct a line 
from Bareilly to Raneebagh at the foot of the Nynee Tal hills. 
The terms are an annual subsidy of 40,000 rupees for ten years 
and a postal subsidy of 10,000 rupees. The company is also 
allowed to charge for the conveyance of troops and Government 
stores at full rates. The Government retains the right of pur- 
chase of the line, after ten years, at 20 per cent. over the market 
value of the shares for thespreceding three years. It is hoped 
that a similar concession may be obtained for a railway from 
Saharunpore to Dehra, and a preliminary meeting has been held 
at Mussooree for the purpose of forming a company. A com- 
mittee has been appointed and a portion of the capital subscribed. 

CoLoneL Fiatrers, the chief of the Trans-Sahara Railway ex- 
edition, has returned to Marseilles, and reports the practica- 
Pitity of a route about 200 kilometres south of El Golea, in 24 deg. 
north latitude. The expedition found a sufficient supply of 
water, never having been three days without it, and in the course 
of the exploration a lake was discovered full of fish and sur- 
r led by vegetati The general character of the soil was a 
hard sandstone, though for 80 kilometres there was an arid belt of 
very hard limestone. The whole country is much infested with 
snakes and lizards, and among the wild animals were antelopes 
in great numbers. The tamarisk tree grows luxuriantly in the 
Sahara, acquiring a Rage oy of three and a half yards in cir- 
cumference. The price of salt is enormous, 100 kilos. of this 
necessary article being valued at four slaves. As each slave is 
estimated at 900f., the cost of 2} lb. of salt is about 28s. Colonel 
Flatters met with great friendliness on the part of the Tovaregs, 
and he entertains no doubt as to the feasibility of the project. 

THE carriages on the Holdfast Bay Railway, which was opened 
on the Queen’s birthday, are of the American saloon form, and of 
great length, but instead of being supported at the two ends only, 
they are also supported on six wheels, two being placed in the 
centre of their length on Cleminson’s flexible wheel base system, 
so that curves of small radius are easily passed. ere are on 
this line, however, no curves of less than 34 chains radius. This 
system is also in use on the new Cape railway from Queenstown 
to East London, the Rio Tinto, the Gribskor, Holland, the 
Southwold, and other railways. In writing upon the carriages 
so fitted, Mr. C. H. Grant of the Tasmanian main line railway, 
= :—** It would be difficult to find a railway on which the speed 
taken in connection with the gross curvature is so great as on 
this line; and I think there are few railways, on which the 
running round curves of 5 chains radius, at a speed of from 
twenty to thirty miles an hour, would not be viewed with 
apprehension. We have long since proved this to be safe and 

racticable ; but, with the rolling stock first used it was 

ecidedly unpleasant to passengers, The flexible wheel base 
invention obviates this defect, and an extreme change of direction, 
taken at a great speed with these carriages, is scarcely noticed by 
a sitting passenger. Ido not notice any unpleasant or special 
feeling in running round our sharpest curves. The carriages 
travel with great steadiness, and so far as we have used them, 
with an undoubted diminution of wear and tear in the tires of 
the wheels, and, consequently, on the rails,” 


In concluding his report on the Hay Bridge accident, Colonel 
Rich remarks, that the railway was opened for traffic in 1864, 
and the bridge appears to have s well from that time. A 
dwarf wall was built about five years ago in prolongation of the 
wing wall of the western abutment, so as to prevent the river 
encroaching on the west bank. The waterway next the western 
abutment was subsequently pitched with stone, like the centre 
opening, to —- the bottom of the river from being scoured 
by floods, p to the day when the bridge fell it had not shown 
the slightest signs of giving way. e accident, be says, ‘‘ was 
caused by an unprecedented flood in the Llanigan brook, which 
bs pci to have risen so high as to get at the back of the wing 
and abutment wall, and also to have scoured the bed of the river 
from under the wing wall, from under the pitching of the western 
waterway, and from under the western utment, which conse- 
quently fell forward into the river, knocking down the pier 
adjacent to it, which was 12ft. distant. This pier stood in the 
centre of the river, which ran through a 12ft. opening at each 
side of it. The platform of the bridge which carried the railway 
was about 21ft. above the river, which in ordinary times has only 
about 1ft. of water init. The foundations of the abutment and 
ae that fell were about 2ft. Gin. to 3ft. below the bed of the 

rook, and the two waterways under the bridge were pitched with 
stone. The bed of the Llanigan brook consists of gravel and 
stone, which has been w: down from the mountains, and 
although this is pretty hard and firm at the level of the bridge 
foundations, which had not moved during the sixteen or seventeen 
years that the bridge had been built, it was not sufficiently 
strong to resist the scour caused by the unprecedented flood on 
the night of the 17th ult. A clergyman who lives higher up the 
stream stated that there was a waterspout that evening which 
broke on the mountain where the brook rises,” . 


NOTES AND MEMORANDA. 
- Printrnc ink which has become hard on plates or blocks may 
be removed by using a brush dipped in creosote. 

Tr is said that the Anthracite used but 20 tons of coal and 436 

lons of fresh water in crossing the Atlantic from Falmouth to 
New York. 

An equal quantity of fresh spirits of vitriol and lemon-juice will 
remove stains from statuary marble. Putin a bottle and shake u 
well; wet the spots with the mixture, and in a few minutes oub 
with « soft linen cloth till they disappear. 

For cheaply gilding bronzes, gas-fittings, &c., the following 
mixture has been recommended :—24 lb. of cyanide of potass, 5 oz. 
of carbonate of potass, and 2 0z. of cyanate of potass, the whole 
diluted in 5 pints of water, containing in solution } oz. of chloride 
of gold. The mixture must be at boiling heat, and after it 
has been applied the gilt surface must be varnished over. 

WInKING photographs are said to be produced in the following 
manner : One negative is taken with the sitter’s eyes open ; another 
without change of position, with the eyesshut. ‘The two negatives 
are printed on ——- sides of the paper, ‘‘ registering” exactly. 
Held before a flickering lamp, or other variable source of light, 
the combined photographs show rapid alterations of closed an 
open eyes, the effect being that of rapid winking. - 

AN improved method of stopping engines has been devised by 
Mr. James Tate. The main object of the device is to enable any 
child or unskilled person in any part of a mill to stop the engine 
in case of an accident. The action is exceedingly simple. By 
touching a spring similar, says the Electrician, to the spring of an 
electric bell, an electric ball is set in motion and the ball drops 
and shuts a stop valve, and the engine is brought to a standstill. 

In the superficial extent of its coal measures, and in the actual 
amount of its coal, India is surpassed by few countries. Some of 
the seats are 100ft., 120ft. and 160ft. thick, the thickest occurring 
in Bengal. Mr. T. W. Ls ape in a recent paper on the subject, 
calculates that the coal fields of India cover 35,000 square miles, 
and according to estimates drawn up by Dr. Oldham there cannot 
be less than 20,000,000,000 tons of coal in the Empire, though 
much of it is of an inferior quality. 

Mr. P. Corirer describes in the ‘‘ Journal ” of the American 
Chemical Society, vol. ii., anew mineral from the Champlain 
iron region, which resembles thorite in its ay ag properties, 
but differs therefrom in containing a relatively large quantity of 
uranium. Analysis showed 9°96 per cent. of uranic oxide, and 
52°07 per cent. of thoric oxide, with gee og cent. of silica, the 
remainder consisting of oxides of lead, aluminium, iron 
calcium, magnesium, and sodium, with moisture and combined 
water. 

Gustav Encet has conducted an interesting series of experi- 
ments upon animal and vegetable substances, with a view to 
ascertain the principles involved in dyeing. These experiments 
are described in the last Bulletin of the Société Industrielle de 
Mulhouse. Microscopical examinations of infusorial earth showed 
that the colouring matter was attached solely to the interior of 
capillary tubes. ‘The experiments all agreed in proving that the 
facility of absorbing and retaining dyes depends almost entirely 
upon physical structure, and especially on capillarity. 

M. Opatskt has described a magnetic curiosity to the 
Académie des Sciencés. Two magnetic needles are hung vertically 
by fine thread, their unlike poles being opposite one another. 
Below them is a vessel containing water, its surface not quite 
touching the needles, They are hung so far apart as not to move 
toward one another, The level of the water is now quietly 
raised by letting a further quantity flow in from below. As soon 
as the water covers the lower ends of the needles they begin to 
approach one another, and when y ry See nearly immersed they 
rush together. The effect appears to be due to the fact that when 
the gravitation force downwards is partly counteracted by the 
upward hydrostatic force due to immersion, the magnetic force, 
being relatively greater, is able to assert itself. 


AccorDING to the official half-yearly statement concerning the 
German universities the entire teaching staff in the twenty- 
one universities within the limits of the empire numbered, at the 
opening of the current Semester, 1815 persons. Of these 949 are 
ordinary professors, twenty ordinary honorary professors, 
388 extraordinary professors, ten extraordinary honora: 
fessors, and 458 privat-docents. The juridical fonibhen—tnate ing 
also the faculties of political and economical sciences—reckon 
193 teachers; the medical 528. The philosophical faculties— 
including those for mathematical and physical science—have 
696 professors and 206 privat-docents. e teaching staff at 
Berlin, numbering 137 —— is the most numerous; Leipsic 
comes next with 117. In the strength of the several faculties, 
also, Berlin stands pre-eminent, except in law, where Munich 
has the largest body of professors. e number of professors, 
&c., in the faculty of philosophy and literature in Berlin is 
seventy-four. 

WE have several times referred to the heaviness of American 
paper and the use of barytes, but the Scientific American exposes 
the employment of less costly materials. It says :—‘‘In view of 
the rapid rise in the price of paper, and the complaints of the 
paper makers with regard to the scarcity and increasing costli- 
ness of all sorts of paper stock, it is gratifying to see that one 
source of such raw material is not likely soon to fail us. What- 
ever may happen to rags, wood pulp, and thousand other sorts of 
fibrous material supposed to enter into the composition of paper, 
the clay bank promises to be inexhaustible. True, the majority 
of people who pay a high price for paper may have a prejudice 
against that material, but evidently the owners of theclay banks 
have not; for in a prominent journal devoted tothe paper trade, 
they boldly print a large cut of their ‘clay works,’ showing along 
stretch of snowy bluff out of which a huge section has been cut, 
presumably to supply the needs of ‘all first-class mills, east and 
west,’ to whose owners they refer for evidence of the excellence 
ef their clay.” 


In a recent article on ‘‘Hill and Valley in London,” the 
Quarterly Review says: ‘‘The undulating character of the sur- 
face of Middlesex cannot be better tested than by taking the 
levels along a line at a distance of about a mile from the river’s 
bank. This is easily done by following the course of a great 
modern thoroughfare like Oxford-street. There is almost a 
straight line of roadway from Shepherd’s-bush to the site of the 
old City wall at Newgate; but, in spite of the levelling process 
which the ground has suffered, there are not 100 yards of really 
flat ground along the whole route. At Shepherd’s-bush we are 
~~. 21ft. above the sea level. Thence there is a gradual ascent 
to Plough-lane on the top of Notting-hill, which is 72ft. higher. 
Orme-square is 34ft. above the ornamental water in Kensington- 
erie. whence the 0 again rises, until at Park-lane a 

eight of 92ft. is reached. From Cumberland-gate there is a 
slight downward slope to the bottom of the valley, through 
which the St. Mary or Ty-bourne once flowed, This is at 62ft.; 
but the ground rises immediately, and at Regent-circus the level 
of Notting-hill is again almost attained. From Regent-circus to 
Farringdon-street, in the valley through which the open Fleet 
river flowed within our memory, we find a constant but slight 
fall; and at the site of what used to be the Holborn-bridge, 
below Snow-hill, we are little higher than at Shepherd’s-bush. 
Many such examples might be given from the suburbs of London. 
Thus Regent-street falls as much as 30ft. between Oxford-street 
and Piccadilly, and there is a difference of nearly 100ft. between 
Westminster Abbey and St. Marylebone. Along another great 
thoroughfare, the Strand, there are also changes of level, but they 
are slight in comparison ; for the three brooks which once crossed 
the roadway under bridges have long since disappeared, and the 
a through which they ran have been raised ¢ to the general 
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MISCELLANEA. 


Gop has been discovered under the basalt in the Brook moun- 
tains, New Zealand, the first instance of the kind in the colony. 


Tue Hudson River Tunnel Company is using the Clayton air 
compressor for supplying compressed air to the air lock used in 
the construction of the tunnel. 

THE Roumanian gunboat Grivatia, constructed at Trieste, has 
made its trial trip. This latest addition to the fleets of Europe 
measures only 32 metres long, 54 metres broad, is of 85 tons 
Seen 30-horse power, and carries two field guns, Krupp 

09%. 


THERE is a prospect of operations being resumed, says India 
and the Colonies, at the Kildonan gold diggings, Sutheriandshire. 
A German metallurgist is testing the gold-producing properties of 
quartz taken from several points. The results are reported to be 
very promising. 

Tue Plating a pe , of Stockton-on-Tees, has just accepted 
a contract to nickel plate the bright parts of twelve sets of 
marine engines of considerable power. The advantages of thus 
plating bright parts which otherwise cost a deal to preserve from 
rust are being increasingly appreciated. 

Tue Leda, a new st , was | hed at the arsenal in 
Trieste on the 10th inst., for the Austrian Lloyd service. Three 
other steamers—the Daphne, Helios, and Selene—are being built 
at the arsenal for the same ammo When they are completed 
the steam fleet of the company will include seventy-six vessels. 


THE Chilian Times announces the completion of the Canal de 
la Merced. The canal is seventy-five miles long, and has been 
twenty-five years in construction. It is pth Toe one of the 
most important works executed in Chili. The Scientific American 
says it has cost about 400,000 dols. This is only about £213 6s. 
per mile.- Canals don’t cost much in Chili. 


Tue French Society for the Adv t of Sci 
to our British Association, holds its annual meeting this year at 
Reims, from the 12th to the 19th of August. M. Krantz is presi- 
dent. The railway companies have made some roy arrange- 
ments in favour of the members and visitors. ll information 
may be obtained from the Secretary of the Association, 76, Rue 
de cen, Paris, or of M. l’De Langlet, local secretary, Rheims, 


Tue Vestry of Kensington have resolved to lay down wood in 
all the main thoroughfares in the bw geo The wood pavement 
in the High-street is to be extended during the present season 
westward so far as the parish extends. The ‘Westminster Board 
of Works announce their intention to lay down wood pavement. 
As the Fulham Board of Works are about to lay down wood in 
King-street West, the whole of the great western road from 
Hammersmith to Knightsbridge, with a very short exception, 
will soon be covered with wood. 


From a recent book, ‘‘ The Progress of the World,” (Stanford), 
it appears that in manufactures England at present stands pre- 
eminent. Its operatives number 2,930,000 against 2,781,000 of 
Germany, and, 1,936,000 of France, and 1,150,000 of Russia. 
The production per operative is aps as—United Kingdom £224, 
France £220, Germany £103. In the principal textile manufac- 
tures, cotton and wool, the United Kingdom produces a total of 
the value of £155,000,000, the United States £84,000,000, France 
£68,000,000, Germany £48,000,000. 

Tue fountain which Messrs. John Freeman and Sons are pre- 
paring for erection in St. Paul’s-churchyard will be an octagon 
in plan, 20ft. diameter, standing upon a circular raised platform 
of two steps, 34ft. in diameter. On four sides of the octagon 
basin there will be shell-shaped drinking fountains. The water 
will be thrown into a centre tazza from four bronze lions’ heads, 
and from thence will flow into the large octagon basin. It will 
be formed of granite from the Lamorna auarries of Messrs, Free- 
man, the exposed surfaces being polished. 

A Cotvumsvs, Ohio, dispatch dated the 2nd inst. says :—* A 
singular accident occurred yesterday evening in the Corning mine, 
onthe Sunday Creek Valley road. While at work in the mine 
one of the men struck a vein of water heavily charged with 
gas, which drove a stream with great force into their faces Two 
men who received the charge of impregnated water directly in 
their faces were taken out of the mine totally blind, their eyes 
being destroyed. me six or eight other miners had their eyes 
more or less injured, and it is feared that some of them will lose 
their sight.” 

On the 23rd inst., a Select Committee of the House of Commons 

assed the Bill for the construction of a roadway under the 

ersey which shall be available for the use of all kinds of 
traffic between Liverpool and Birkenhead. The total length 
will be one mile six furlongs six and a-half chains, and the cost 
is estimated at £500,000, half of which is guaranteed by the 
Birkenhead authorities and the Great Western Railway. The 
Bill has now passed the committees of both Houses, who have 

anted seven years for its construction. The engineers are 
Sir. John Fowler, of London, and Messrs. Low and Thomas, 
of Wrexham. 


THE summary of the returns of imports and exports of 
France during the first six months of the present year is as 
follows : — Imports. — Food, 967,138,000f.; raw materials, 
1,107,135,000f.; manufactures, 212,755,000f.; miscellaneous, 
115,875,000f.; total, 2,420,903,000f. Exports.—Manufactures, 
884,588,000f.; raw materials and food, 661,044,000f.; miscel 
laneous, 90,136,000f.; total, 1,635,768,000f. Compared with the 
returns for the corresponding months of last year, the above 
shows an increase of 171,000,000f. under imports and of 58,000,000f. 
under exports. The increase of the former is chiefly under food, 
the imports of which have been augmented by 143,000,000f., and 
the increase under exports is confined to manufactures. 

YesterDay afternoon an influential public meeting was 
held in the Egyptian Hall of the Mansion House, under the 

residency of the Lord Mayor, in the interests of the Parkes 
iSaecen of Hygiene, which is temporarily established at 
University College, London. ‘The articles exhibited are arranged 
in the following groups—viz., engineering and local hygiene, 
architecture, furnishing, clothing, food, and preservation and 
relief; and to these is added a special library. Private donors 
have rendered much important help, and the museum is now a 
grest central institution for the instruction of the public, where 
not only professional men, but owners of property, employers of 
labour, manufacturers, artisans, and other persons, both men and 
women, may study at their leisure the subjects in which they are 
most interested. The financial state of the museum is scarcely 
satisfactory, and it was mainly to aid in that respect that 
yesterday’s meeting was convened. 

At the Astley Bridge Local Board Offices, on the 14th inst., 
Mr. J. T. Harrison, C.E., on behalf of the Local Government 
Board, held an inquiry as to the application of the Astley Bridge 
Local Board for permission to borrow the sum of £3076. After 
the explanations of the chairman of the Streets Committee, the 
surveyor, and the clerk, as to the purposes for which the sun was 
required, the inquiry closed. ere was no opposition. Mr. 
Harrison made several inquiries into the working and construction 
of the sewage works, and said that some time ago, without the 
knowledge of the Astley Bridge authority, he made an inspection 
of their a works, examining the inlets and the outlets for 
the sewage, the tanks and filter, and took six samples of the 
effluent water before it passed into the river, and sent them to 
Dr. Frankland for analysis. Dr. Frankland’s report stated that 
although there was a quantity of organic matter in the water, it 
was of such a quality that it might be turned into any water- 
course, and that it came within the standard of purity required. 
He had never analysed an effluent water from any sewage works 
of so great a purity. 
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LETTERS TO THE EDITOR. 
We do nut hold ourselves responsible the opinions of our 
(We 


THE MECHANICAL THEORY OF HEAT. 

Sir,—A very few words will suffice to reply to Mr. Browne’s 
letter, which abounds in assertions, but is wholly deficient in 
attempts to prove their truth. If he will re-consider 
the nature of my propositions he will see that they are in no 
shape or way opposed to those on which the laws of matter and 
motion have been built up. The fundamental truth which I have 
advanced is that energy is motion and that motion is energy. Mr. 
Browne has made no attempt whatever to overset this proposition ; 
he has not cited a single instance to the contrary, and I take 
it as proved so far as he is concerned. I assert that it is 
impossible to get rid of motion in one body without imparting 
it to something else ; he has failed to prove that this is an erroneous 
theory. He states that vis viva has yee todo with time. The 
formula m v* does not in one sense include time it is true; but 
it is a fact that the smashing energy of a projectile, for instance, 
varies, as v*, simply because a double quantity of motion is 
transferred from the projectile to the plate in half a time, a 
triple quantity in a third of the time, and soon. As concerns 
elasticity, it seems to me that there is no difficulty whatever 
about the assumption that it exists in a universe where there is 
nothing but matter and motion. Elasticity is simply a mode of 
motion. Of course so long as Mr. Browne continues to believe 
in attraction, and fancies that molecules aggregate themselves 
into masses by their own powers, without external aid, he will 
not see this. But others well understand that the whole doc- 
trine of attraction must be abandoned as untenable. ‘There is 
no such thing as attraction of cohesion. Newton did not believe 
in attraction. If Mr. Browne would take Newton for a guide, 
he would reach safer ground than that on which he now stands. 

Ithank Mr. Tolver Preston for his letter. It is evident that we 
are both working in the same direction and to the same end. 
Mr. McFarlane Gray is a fellow worker in the same field, 
and I have reason to believe that many men of weight begin 
to see that the theories on which Mr. Browne sets such store 
require modifications. They are entirely inadequate to solve the 
problems presented by the universe. 

Permit me to add that I have read all Mr. Browne’s 
letters with much pleasure. If no arguments more telling than 
those he has advanced can be adduced against my views, they 
are as sound and trustworthy as even I believed them to be. 

Now permit me to say a few words in reply to Mr. Bodmer. 
He asks me several questions which are, for the most part, wide 
of the mark. The most important is, What is elasticity? To 
answer this I must once more endeavour to state, in a very few 
words, what can hardly be made intelligible without the use of a 
great many words. owever, in brief, I hold that what is known 
as an atom is strictly analogous to Euclid’s point; and when 
it is said that a mass consists of an aggregate of atoms, it 
is as though one said that a superficial area was made 
up of an aggregate of points. The atom is useful in 
the sense that the point is useful. It is specially useful 
in chemistry, though it may interest Mr. er to know 
that one eminent chemist has announced that the atomic theory 
will not explain some of the organic carbon compounds ; and if 
certain things now held to be elements turn out not to be elements, 
the atomic theory will have a bad time of it. But to resume, I 
hold with Newton that the ultimate form of matter is an excessively 
minute sphere. This answers, indeed, to a large extent to the 
molecule. Each sphere is absolutely hard, and incapable of any 
internal motion orchange whatever. Isolated spheres have no exist- 
ence in Nature. Spheres are always grouped, and constitute mole- 
cules. To give an idea of their size, we may take Sir William Thom- 
son’s statement that a single drop of water probably contains as 
many molecules as the grains of fine shot required to fill a 
hollow sphere the size of the earth. It is not improbable 
that each molecule of water is built up of three of my ultimate 
spheres. When groups of spheres combine, they assume certain 

pes or relations to each other, and they are retained in apposi- 
tion by an external force, which is the cause of what is known as 
the attraction of cohesion. When solicited to move, the spheres, 
and also the molecules, will move among themselves, inso moving 
out of their normal position doing work on the cause of cohe- 
sion; and as soon as the _——— power is removed they 
return to their original grouping, and this property I call elas- 
ticity. To try and make my meaning plain, let us sup 
t a bag is made of some quite inelastic material, which 
is air-tight, and that the bag is filled with air. Then the 
may be suffered to assume a spherical form, and it will 
be retained in that form by the air within, which in this case 
lays a part analogous to that of the cause of cohesion. If the 
fe be compressed, work is done on the air, which is returned as 
soon as the pressure is taken off the bag. Here it is evident that 
it is not the bag but the air which is elastic. But if we knew 
nothing about the air in the bag, we might readily assume that 
the bag was a solid ball, and we could then say that the 
material, whatever it was—say bladder—was highly elastic, 
whereas it is not the material but the air which is elastic. Mr. 
Bodmer may here see enough to suggest a host of questions. He 
may want me to tell him what is the cause of cohesion, and 
how [ reconcile what I have just said with what I have 
previously said concerning all gases, &c., being merely modes of 
motion, so to speak, of matter; but I must decline to reply to 
these questions. I could not answer them briefly, and I dare not 
intrude on your space with letters of the length that would be 
needed. I venture to hope, however, that I have shown Mr. 
Bodmer what the drift of my hypothesis is. I may add that 
there is really much less difference between Mr. Bodmer and 
—— than appears at first sight If, as I am inclined to hold, 
all the various so-called forms of matter are but modes 
of motion of ultimate spheres, there is very little indeed 
in dispute between us. As I understand Mr. Bodmer, 
however, he rejects matter altogether, and substitutes for my 
“ultimate spheres” what he terms “‘force centres.” Now, Icannot 
form any conception of the existence of a force apart from matter. 
Indeed, I have no small difficulty in forming any idea of a force 
at all, but, holding as I do that all energy is due to motion, it 
follows that without something to move there can be no energy ; 
and I venture to think that my hypothesis is far more common 
sense than his. 

One word as to force. I have not confounded it with pressure, 
and I can assure Mr. Bodmer that in all cases it cantly equals 

resistance. For example, the resistance offered by a railway 
train to a locomotive is exactly equal to the pull of the engine, 
no more and no less ; for to a it otherwise implies that there 
is a greater strain at one end of the draw-bar ion the other, 
which is absurd. If Mr. mer can turn to Gregory’s or 
Hutton’s ‘‘ Mathematics ”—both old works, but very sound and 
good—he will find some definitions of force which be may read 
with advantage. 

May I be permitted in conclusion to quote a few words from 
Mr. Crookes. The “molecule” to which he refers corresponds 
to my “‘ultimate sphere.” In reply to the question, what is a 
single molecule in s , is it solid, liquid, or gas? Mr. 
Crookes writes :—‘‘ Solid it cannot be, because the idea of solidity 
involves certain properties which are absent in the isolated 
molecules. In fact, an isolated le is an i ivable 
entity, whether we try, like Newton, to visualise it as a little 
hard spherical body, or, with Boscovich or Faraday, to regard it 
as a centre of force, or accept Sir William Thomson’s vortex 
atom. But if the individual molecule is not solid, a fortiori it 
cannot be regarded as a liquid or gas, for these states are even 
more due to intermolecular collisions than in the solid state. 
The individual molecules, therefore, must be classed in a 


distinct state or category ;” and he goes on to say that which 
coincides to a certain extent with the hypothesis I set forth 
in my first letter, knowing nothing at the time I wrote of 
Mr. Crookes’ utterance. ‘‘ What we call matter is nothing 
more than the effect upon our senses of the movements of mole- 
cules. The space covered by the motion of molecules—from which 
we derive our idea of continuous matter—has no more — to be 
called matter than the air traversed by a rifle bullet can be called 
lead. From this point of view, then, matter is but a mode of 
motion ; at the absolute zero of temperature the intermolecular 
movement would stop, and, although something retaining the 
roperties of inertia and weight would remain, matter as we 
em it would cease to exist.” ‘This is to say, that energy of all 
kinds is simply a mode of motion, and as we know nothing of 
matter save by its manifestations of energy, if there were no 
motion we would know nothing of matter; but I differ from 
Mr. Crookes in that I hold that matter would, under the 
conditions stated, still exist, although we might not be cognisant 
of its existence. Thus, although a mass of molecules might 
possess no energy themselves, still, if another mass of molecules 
at the end of my fingers could, because they energy—that 
is within themselves—take cognisance of the inert mass, then 
matter would exist to my fingers. The line of reasoning on which 
this proposition is based involves no direct contradiction, however, 
of Mr. Crookes’ hypothesis, for he assumes of course that my 
fingers, or the sense of touch, would be as inert as the mass of 
ultimate spheres. 11, 
London, July 25th. 


WIND PRESSURES. 

Srr,—One matter referred to in the report of the Commis- 
sioners on the Tay Bridge disaster, and which is one of vi 
importance to engineers, is that of wind pressure, and about 
which, I trust, we are to have some authentic information— 
whether from the Board of Trade or other sources has yet to be 
seen. In reading the paragraph in the report headed “ Evidence 
on Wind Pressure,” I find ‘‘standard pressure” and ‘plate 
pressure” refe to. Plate pressure I understand to be the 
pressure registered on a flat plate, such as Osler’s anemometer, 
standard pressure being the height at which a column of fluid is 
me are or supported by wind pressure. Plate pressure is 
more than standard pressure, in the proportion of 1°8 to 1, this 
difference, I take it, being due to the om of the wind past the 
edge of the plate causing a vacuum behind it. The pressure of 
wind is also found from the velocity by means of binson’s 
cup anemometer, and, in relation to this method, we are informed 
in the report that wind travelling with a velocity of twenty miles 
per hour produces a standard pressure of 11b., or a plate pressure 
of 1°8lb., and that the pressure increases as the square of the 
velocity. Now, what I wish to point out is the utter insufficiency 
of any means as yet employed to arrive at results that can be 
taken as data for ascertaining the maximum pressure of wind. 
Mr. Scott stated in evidence that the highest pressure recorded 
was that at Bidstone on the 9th March, 1871, when 90 1b. was 
registered ; but as this was a mere guess, the instrument being 
graduated only to 40lb., it may be passed over, and, I think, 
should not have been stated in evidence, as we have no pressures 
on record of anything like the same amount to support the fact of 
it having actually occurred. The next highest - pressure on 
record is stated by Mr. Scott to have been 501b., at Calcutta, 
and he also added taat there were numerous records of pressures 
between 40 1b. and 50lb. Reducing the 501b. to standard pres- 


sure, we get 4 = 27°9lb. per square foot, and this, recollect, in 


Calcutta ; but allowing that a plate pressure of 45 1b. has been 
registered in this country, we may then take it that the highest 
standard pressure recorded in this country as estimated by the 
plate unemometer does not exceed 25 1b. per square foot. Taking 
the other method, that of the weet of wind as registered by 
Kobinson’s anemometer, we get a still lower result for the maxi- 
mum stand pressure. Mr. Scott stated that the velocity of 
the wind at Aberdeen on 28th December, 1879, was ninety-six 
miles per hour, but again, as in the case of the 90 1b. pressure, 
expressed himself doubtful as to its accuracy, saying that it was 
not arrived at by means of an instrument, and adding that eighty- 
five miles per hour was the highest reliable velocity recorded 
within the last thirteen years. Taking the highest velocity, then, 
at eighty-five miles per hour, we c a standard pressure, by 
applying the rule before stated, of 18 lb. per square foot, ora 
plate pressure of 324 lb. per square foot. We have, then, by the 
plate anemometer, a maximum standard pressure of 25]b. and a 
maximum plate pressure of 45 1b., as against 18 lb. and 324 Ib. 
respectively by the cup anemometer. hich is to be taken as 
the correct maximum—that obtained by the plate instrument, 
or that by the cup instrument? Taking the pressures in the first 
case, we have a difference of 45 — 25=20 Ib. How does this arise ? 
If the difference between plate and standard pressures is caused 
by the vacuum behind the plate solely, then we have something 
more than a perfect vacuum, which is absurd. 

The question now presents itself, What are engineers to 
assume as the maximum pressure of wind against such structures 
as bridges in exposed situations? Is it to be plate pressure or 
standard pressure? It must, I think, greatly depend on the area 
of each separate surface exposed to the wind; thus, in the case of 
a large plate girder, where the area is very large in relation to 
the length of edge of plate, standard pressure would be very 
near the actual pressure that would come on the girder. In 
lattice girders, however, the case is different, and it naturally 
follows that the pressure to be taken should be somewhere 
between plate and standard pressures, since the length of edge 
exposed is not so great as that in the case of a plate anemometer, 
and still is sufficient to cause a decrease of atmospheric pressure 
behind the lattice bars. Taking, then, the maximum pressures 
before arrived at, we see that in the case of a lattice girder, with 
the plate anemometer, we should have a maximum pressure of 
somewhere between 25 lb. and 451b.; and with the cup anemo- 
meter of somewhere between 18 Ib. and 324 1b. From this it ap- 
pears to me that, considering the very inadequate means at present 
used for ascertaining a correct wind pressure, and the discrepancies 
which the results by the different instruments prove to exist in 
the records of the maximum pressures, engineers cannot be held 
to have erred if they have adopted what appear to be low pressures, 
but which have actually been registered as a maximum on instru- 
ments held by some experts to be the most reliable in use. 

I can only conclude by saying that I put more value on Mr. 
Baker’s original observations than on any of the results obtained 
by the crude instruments at present in use. 


July 20th. ANEMOMETER, 


COLLIERY EXPLOSIONS. 

Srr,—The occurrence of those dreadful disasters destroying at 
one fell swoop a large number of men, and causing great destruc- 
tion to property, continues in spite of legislative enactments, the 
introduction of good safety lamps, the Guibal, and other im- 
proved ventilators, &c. Are we then to conclude that colliery 
explosions are beyond human control, that ‘‘the t forces of 
nature defy human skill, and upset the calculations of men?” 
Such a conclusion is absurd, although commonly adopted by 
leader writers in English leading newspapers of the day. Engi-: 
neers, physicians, and other professional men must adhere to the 
maxim that when the cause is once discove the cure must 
within the range of possibility. Accidents, of course, oe typed : 
but, as a rule, colliery explosions are certainly preventible, and 
they must be prevented. 

It is bad ad to have an explosion. The character of the 
mine is much injured, the loss of life is t, and the money loss 
to the proprietor is very serious; but all expeet to avoid such a 
serious calamity ; agents, owners, and all others concerned expect 


to avoid those awful disasters, but it does not follow that in every 
case the utmost skill and care is exercised in preventing the 
occurrence. Mine engineering, like all other professions, is too 
apt to degenerate into set forms and methods without thorough 
investigation into the peculiar features of each case presented, 
Two large shafts are sunk, a large Guibal fan is erected, and 
every modern = is provided, and it is assumed that the 
mine must be safely worked as a large quantity of air is circu- 
lated in the workings. ‘These appliances are certainly necessary, 
but it is also necessary to lay out the es such &@ manner 
: to ensure the greatest amount of margin between safety and 
anger. 

The workings ought in all cases to be divided into separate 
districts, and each district should be ventilated by a separate 
current of air by means of air crossings without the use of doors, 
This system entails a little extra expense in the first instance 
but ultimately both economy and safety are secured. ‘The use o' 
doors for the guidance of air currents in districts, however small, 
in a fiery mine, are totally inadmissible ; if they are used there is 
certainly little security for life or property then. ‘ 

We have often read of narrow escapes lately from explosions 
owing to doors being left open in collieries in Wales. ‘Those 
doors ought really to be dispensed with. It is very bad practice 
to use them, and when they are used it is quite clear that an 
antiquated system of ventilation is to be found there. There is 
not only the danger of doors being lett open, but this system 
= that more than one district is ventilated by one current, 
and thus the current may become vitiated before reaching the 
return air course. Ae 

So far I have confined my remarks to general principles ; but 
every mine will have peculiar features, which require to 
studied by the engineer—such as the occurrence of faults, &c. 
But the most important point with respect to the safety of the 
mine is the angle at which the veins lie. ienerally in coal 
mining two shafts are sunk near the centre of the held to be 
worked; and where the coal is nearly level the workings can be 
ventilated by those two shafts with average safety. But if the 
seams lie at a considerable angle—say 1 in 6—the difficulty of 
ventilating safely the workings situated to the rise become serious, 
The workings lying to the dip of the shafts are ventilated with 
the greatest facility. The ingoing currents are descending, and 
the return, or outcoming currents, are ascending; so that the 
heated air in these workings ascends, and the gases generated 
also ascend with the greatest facility to the upcast shaft. But 
with respect to the rise workings, the case is exactly reversed, 
The intake currents ascend, and the return currents must descend, 
and consequently the prevention of accumulation of gas in those 
rise districts is a matter of much difficulty, and in some cases 
practically impossible. 

When those rise workings have reached the boundary—that is, 
if the pillar and stall method of working is the system pursued— 
and the working is being brought downwards towards the shafts, a 
reservoir is formed which must inevitably become charged with 


gas. 

The remedy for this is the sinking of a shaft at or near the ex- 
treme rise of the workings. This shaft, of course, is an upcast, 
and the gases exuded are readily disposed of by this arrangement. 
The currents of air ascend towards the upcast shaft at the rise, 
and thus accumulations of explosive gas are easily prevented. 

From these considerations it is evident that most, if not 
all, large collieries, when the seams have a considerable inclina- 
tion from the horizontal, require at least three shafts, two ee 

laced at the dip and one near the extreme rise. Objections wil 
made on account of extra expense, but in the long run safety 
and economy must go together; and it may also be noticed that 
the cost of the third shaft will generally be recouped by the savin, 
effected in maintaining air ways, as those air ways will be reduce 
to about half the usual length in such a case. M. E. 
Newcastle-on-Tyne, July 24th. 


BOARD OF TRADE INSPECTIONS. 

Srr,—I read with considerable interest the minute issued by Mr 
Chamberlain, and the observations of Major-General Hutchinson 
on the Tay Bridge disaster, principally because I hoped some 
help might be obtained therefrom to enable one to understand 
the use and the method of Board of Trade inspections, as they 
are at present carried out. So far from clearing up the haze 
which surrounds the question I admit it seems to me more foggy 
than ever, and I address you in the hope that some of your readers 
a enlighten me. 

always understood that these inspections were made for the 
safety of the public, in order that no railway may be opened for 
traffic unless it is in such a condition that it may be used for 
passenger traffic without risk of accident from faulty design or 
construction. The conduct of the Board of Trade inspectors, 
in ponseaee: bo railway before passing it, certainly did lead one 
to suppose this was the object they had in view. They would 
test the bridges for vibration and deflection, examine all the 
points, crossings, signals, &c., and generally the quality of the 
materials and workmanship throughout the line. No one fora 
inoment would say that they were supposed to have examined 
and passed the invisible parts of the work, such as the founda- 
tions of a bridge; but, surely, they were supposed to see any 
defects that might be noticeable in the completed work or in the 
plans, unless the latter were not brought before them. Turning 
to Mr. Chamberlain’s minute, we find at one place that he is 
entirely of this opinion, for he says, ‘‘ The duty of an inspecting 
officer, so far as regards design, is to see that the construction is 
not such as to transgress those rules and precautions which prac- 
tice and experience have proved to be Ppa Be safety.” He 
goes on to say that the inspector should ae yond this, about 
which therecan be little dispute. But if we admit that this is a fair 
definition of what is required, and because certainly the inspector’s 
responsibility should go the same length as his duties, surely it fol- 
lows that Gen. Hutchinson is responsible for having passed those 
defects in design or construction, which should have been apparent 
to him from the information at his disposal. No single reason is 
iven by the Inquiry Commissioners for the accident ; but we are 
ed to suppose that it was the result of a number of errors—the 
bracing of the piers was insufficient ; the fitting and workmanship 
was inferior, notably the lugs on the columns ; the speed of the 
trains was too great, and the bridge was not carefully maintained 
after it was opened. Messrs. Barlow and Yolland leave the 
matter thus, but the chairman goes further, and says there is no 
doubt that the accident happened because of faulty design and 
bad work, and with this opinion probably every unbiassed person 
will —_ If the design was faulty, could that not have been 
pointed out at the inpection? Mr. Chamberlain says the 
of Trade have no power to compel railway companies to send 
plans of their new works; but is it not generally done? Is it not 
a fact that the Tay Bridge plans were in the hands of the Board 
of Trade at or before the time of inspection? The part of the presi- 
dent’s minute where this occurs seem to me very like special plead- 
ing. Because they have not the power to compel the companies to 
send the plans, therefore Board officers are not placed in a posi- 
tion to express an opinion upon the design, &c. No amount of 
compulsion will put the officers in @ better position if the plans 
are sent without it. 

Then as to the defects in workmanship. Could not it be dis- 
covered after the bridge was built that the lugs were weak in 
design and that the holes were cast taper? When a boiler insur- 
ance company sends its inspectors to report on a new boiler, is the 
officer satisfied with examining the outside em the lagging ? 
Does he not cut out rivets here and there, and would not the 
ae to of a bolt have shown the tapered lug on the Tay 

ridge ? 

I am not endeavouring to put blame on the shoulders of General 
Hutchinson ; any one of colleagues would have acted as he 
did, I blame the system, Either these inspections ought to be 
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conducted in a much’ more thorough manner, or they ought not 
to exist, ‘They ought to be as well done as the inspections made 
by a private machinery insuring company. Mr. Chamberlain 
says that the present system has vested wel, and deprecates any 
alteration. Ithas worked well because the Board’s supervision is 
really almost inoperative, and our railway engineers and com- 
penis noe ww | invariably do their work well for their own sake, 

he Board of ‘Trade refused to pass Charing-cross Bridge and they 
passed the Tay Bridge. These two facts, without argument, are 
— enough to establish the truth of my proposition, and make 
the public aware that the present system is no protection to their 
interests. 

I was inclined to have gone a step further and indicated a 
better system, but the length of this letter induces me to leave 
this for another opportunity. C. EK. 

Edinburgh, July 27th. 


CLEVELAND IRON, 

Sir,—In the Tay Bridge inquiry we heard a good deal of the 
rottenness of Cleveland iron, but, thanks to Mr. Kirkaldy’s tests, 
that has been put right. On reading Mr. Rothery’s report I fin 
another grave charge. He there states that ‘‘owing to its 
sluggish character there was found cold shuts in the columns 
caused by the metal becoming chilled before it got round the 
mould, &c. &c. This being a practical founder’s question you will 
oblige by allowing one of Messrs. Gilkes and Co.’s oldest 
moulders (for I worked for the firm in 1845-6) to make a few 
remarks, 

I believe that the Scotch moulders on their examination gave 
their honest opinion when they said the metal was sluggish, and 
no doubt a gentleman of Mr. Rothery’s perspicacity would see 
they were doing so; and he not having any practical knowledge 
of the iron may be the means of injuring one of the largest pig- 
iron making districts in the world. 

I well remember the first time I used Cleveland iron, I was 
working for the late John Mainwaring, of Stockton, and when 
the furnaceman called me up for my iron I refused to take it—I 
was making register stoves—on account of its apparent hardness 
and not being hot enough. I may here remark that the Cleve- 
land iron when in the ladle has a creamy look, and there soon rises 
a thin film. ‘The Scotch iron has a very flowery break on its 
surface, and up to this time I had always used it. The man 
a and said it was all right, it was Middlesbrough iron. I 
will now state my own experience. I have cast kinds of 
stove work with it, and in 1851, at Messrs. Gilkes and Co., I cast 
600 three-inch pipes in 9ft. lengths, in. thick, and to stand the test 
of 300 lb. to the inch. I had no trouble in getting them to run or 
stand the test, but I had in keeping them straight; and here I 
will give a hint to young engineers. A pipe or column, if it is 
thicker on one side than the other, will tell them of itself, for it 
will be more or less crooked on account of the unequal contraction, 
and I don’t think there will be found in the bridge many columns 
of very unequal thickness—they would have been condemned for 
their crookedness alone. Since commencing business here I have 
cast from Messrs. C. and 'T’. Bagnall’s Grosmont iron, fall pipes, 
half round spouting—1 to 2]b. lighter than the Scotch spouis— 
and columns of every description, and I will undertake to cast 
Mr. Rothery a column of the dimensions of any in the bridge, 
and of half their thickness without any cold shuts, &c., and so 
would any founder in Cleveland. The fault was not in the iron 
but in the workmen. 

The great mistake Messrs. Hopkins, Gilkes, and Co, made was 
not casting them at their own works, or sending some of their 
old hands over to Wormit Foundry to cast them, for when I last 
worked for the firm they had as good a staff of workmen, and 
turned out as good bridgework as any firm in the kingdom ; in- 
deed bridgework has always been their speciality, and I have no 
reason to suppose that they have not as good a staff now. Had 
they done so we should have heard nothing of scabbed castings, 
sluggish iron, burnt lugs, and Beaumont egg. 

Whitby, July 20th. Rosert Hurron, 


DARBY'S DIGGING MACHINE, 

Srr,—In your issue of 16th your remark, ‘‘It is not Mr. Darby’s 
fault that bad weather might render his digger sometimes un- 
—— when a steam plough could be at work every day or all 

y long. 

On the Thursday of the show, after three days’ continuous rain, 
and while it was still raining, the digger went across the field up a 
steep incline, turned round in the most awkward spot they could 
find, and went across land that was dug on Saturday previous, 
without any hitch, and not doing the land any harm by the 
weight. This I think proves that the digger will work in an 
weather that a steam plough can. You give the weight on eac 
wheel as 4 tons; this is evidently wrong, as the total weight of 
machine is 15 tons 7 ewt.; from this must be deducted weight on 
steering apparatus, say 3 tons); force required to make forks enter 
ground, say 3 tons, or from 2} to 24 tons on each wheel, which is 
not so much proportionately to the width as ona plough. I was 
also surprised you did not give the comparison between it and 
the plough that was tried at same time to test the power. 
Darby’s digger took, out of work 16 indicated horse-power, 
digging 12 acres in ten hours, 282 indicated horse-power. Four 
furrow plough out of work 18}-horse power, ploughing at the rate 
of 124 acres in ten hours, 44-horse power. lieve this is a 
better performance than was attained at the trials at Wolver- 
hampton. It only takes two, or at the outside three, men to get 
the machine ready for digging after it isin the field and to get 
ready for the rvad after it has finished, and I think an hour is 
much longer than it will take when the men are used to it. It 
takes two men when at work, Sytvanus Eppineron. 

helmsford, July 27th. 


[The digging breast plough used for comparison with the Darby 
digger at Carlisle was only lent by Messrs. Fowler, and was not 
entered for competition ; consequently Messrs, Fowler objected to 
= statement concerning its performance being made public, 
and for this reason we have not given the figures which our corre- 
spondent asks for.—Ep. E.] 


THE COAST TRADE OF INDIA, 


Srr,—I have read with much pleasure your leading article on 
“The Coast Trade of India,” in THE ENGINEER of 23rd April. 
On one or two points your information is somewhat behind the 
present times, and perhaps you will kindly allow me to make 
necessary corrections. 

The Ceylon Government steamer Serendib is not a paddle-boat 
as stated, but a screw. She is badly adapted to the trade, a slow 
steamer, and being entirely in the hands of Government officials, 
she can hardly be called a commercial success. 

It is now many years since the native Dhowy formed the only 
means of communication between the southern ports of India 
and the island of Ceylon. Tuticorin, in the Gulf of Manaar, 
and terminus of the 8S. I. Railway system, has been connected 
with Colombo by the ‘ British India” Company’s steamers for 
twelve or fourteen years. Since 1874 there has been a mail 
steamer each way weekly. In addition to the steamers, schooners 
of from 60 to 120 tons register—built at this port on European 
models, and owned and manned by natives—are continuousl 
plying chiefly to and from Colombo. The low rates at whic 
these vessels carry goods and passengers, together with a refusal 
of a mail subsidy by the Ceylon Government, are at present the 
chief obstacles to the further introduction of steam, which I have 
long been convinced only requires a persevering effort to render 
successful. The Gulf of Manaar is splendidly adapted to a class 
of small steamers of — draught, and the encouragement which 
unde g which will, no doubt, be start: y some enterpris- 
ing man or firm at no distant date, 


The Indian Government has been sadly remiss in its behaviour 
to outports. Notwithstanding the rin sums collected at 
Tuticorin as port dues, customs, jetty fees, &c., nothing has 
been done here for years beyond a recent survey, and before long 
our fine natural harbour wil soon be too shallow for even dhowies 
drawing 4ft. of water, when, with a little trouble, there might be 
a depth of 16ft. JOHN ORAN, 

Tuticorin, May 20th, 


CARGO STEAMERS, 


Sir,—Public attention has again been called to the dangers of 
the cargo steamer of the day, and a great space of your number 
of the 19th March is given to the discussion, at the last meeting 
of the Institution of Naval Architects, on the causes of the un- 
seaworthiness of merchant steamers, 


In March, 1875, a paper was read at the same institution 
descriptive of a form of vessel in which double bottoms, water 
and other ballast, were unnecessary, and danger from bad 
stowage avoided ; in which even a full o of metal could be 
carried low or a light cargo could be carried high, with which 
voyages could be made with half a cargo or with none at all, 
heavily laden vessels would be easy, waterborne with a minimum 
of strain ; lightly laden vessels would go to wind, steer, and 
maintain speed against head seas: and the greatest effect would 
be got out of screw and rudder. 


FICAL 
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The drawings were crude and their after beam mene’, 
n 


but the accompanying sufficiently shows a comparison between 
a vessel of the proposed form and one of the usual vertical dis- 
placement. The figures numbered 2 are cross sections at first, 
second and third fourths of the length, with contrast in the 
position of heavy cargo on the floor. Figures numbered 1 show 
the same sections when vessels are light, the proposed form 
assuming lines like a yacht’s, and retaining stability, after 
draught and vertical entry; whereas the usual form becomes 
deficient in stability and screw draught, and its forward sections 
become 30 shallow that it has the disadvantage of horizontal dis- 
placement against head seas. 

The value of the principle has been proved in small cargo 
vessels, see your number of 26th October, 1877: in long voyages 
(1) and most trying weather, the lean bow does not pitch nor the 
great beam lurch ; and the greater first cost appears to be the 
only disadvantage. A 55-ton schooner, converted from a steam 
cargo boat, finished a voyage of twelve thousand miles by gaining 
a match, with lumber on her deck, with the fastest schooner in 
the Sandwich islands in her best sailing trim. My desire is to 
call attention to the principle, that it may be carried out by 
others more able than I, Epwarb Jackson. 

Manila, May 5th. 


EXPERIMENTAL CONTROL OVER THE WEAR AND TEAR ON 
RAILWAYS, 


S1r,—I have received a letter from a correspondent in Phila- 
—— on the subject of my recent communication to you on 
‘the desirability of a more efficient experimental control over the 
wear and tear on railways,” and as it contains matter of much 
interest, I send herewith an abstract. Speaking of the use of 
independent wheels, my correspondent says :— 

“Permit me to call your attention to the annexed diagrams, 
taken from wheels in daily use in this city on tramways, which 
show very plainly the lessened wear of independent wheels over 
rigid wheels running over the same route and with the same 
mileage. We have made many experiments over different roads, 
and all show nearly the same results. Tests with steain power 
are in progress, the results of which I shall be happy to submit 
to you, should you indicate any desire to have them. Do you not 
think that an arrangement of wheels and axles producing such 
savings without impairing their strength and efficiency, and with- 
out materially increasing their cost, should meet with encourage- 
ment from parties in England interested in such matters?” 


Fid.2 


The annexed are the diagrams of the tread and flanges of pas- 
senger car wheels to which he refers, showing the saving in wear 
by the use of axles with independent wheels. In these the tread 
line indicates, A, original shape; B, wear with independent 
wheels ; C, wear with rigid wheels. Fig. 1 shows the wear of a 
tire on the continental line. It had run eleven months, making 
a mileage of 28,000 miles, passing over thirty-two curves, 18ft. to 


40ft. radius. Fig. 2 shows the wear of tires on the Fifth and 
Sixth-street lines. Car B had run 177 days, making 13,980 
miles. Car C had run 195 days, making 15,400 miles. All the 


wheels were made by A. Whitney and Sons, Philadelphia. 
Upon the subject here touched there are, no doubt, many of 
— readers who have practical information which others would 
interested in, for this one item of the subject on which I 
addressed you is of importance, S. T, 


MILLING MACHINERY AT THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW, CARLISLE. 

Srr,—I have no wish to enter into a newspaper controversy 
respecting the merits of my own machines or those of other 
makers, nor is it my desire to use your correspondence columns 
as a medium for gratuitous advertisements, but I feel constrained 
to address you in reply to some remarks of Mr. Philip Triggs, 
which were published in your issue for last week, test my silence 
should be construed into a tacit acceptance of the position he 
adjudicated to my patent, in comparison with Carr’sdisintegrator. 

Although I hold this invention in the highest estimation as 
a means for the reduction of various materials, yet {I think Mr. 
Triggs has allowed his zeal for the trust which he holds to over- 


ride the courtesy occasionally observed by an interested party 


when An tae or writing of any machine to which he may be 


oppo I must leave it to others to judge whether or 
not my disintegrating mill should be relega‘ to a second 
or third place, as mentioned by Mr. Triggs, for some purposes, 
when compared to Carr’s, but as a proof that my patent 
is capable of cnsaomgg, borne materials besides bark and similar 
fibrous substances, I herewith enclose for your inspection tracings 
of diagrams taken last January of an engine driving one of my 
24in. machines while grinding over forty-six cwt. of fine Indian 
meal per hour. The gross indicated horse-power for this quantity, 
including friction of engine and all the accessory machinery, being 
48°44, or deducting the power necessary for overcoming the fric- 
tion of the engine pot: main shafting, namely 14°44 indicated 
horse-power, as shown by diagram No. 2, the net power neces- 
for the disintegrator, &c., being 34 indicated horse-power ; 
and by further calculation, reducing the quantity to one ton of 
meal per hour as a standard, the indicated horse-power required, 
as by diagrams enclosed, would be represented by 14°8, thus more 
than justifying the remarks of your correspondent from the Royal 
Agricultural Society’s Show at Carlisle when referring to the 
capacity of my patent for grinding Indian corn, &c. ‘The sieves 
used had wire meshs equal to 324 per square inch, and the loss of 
weight was under 10 Ib. per ton. A sample of the meal is also 
enclosed. 
I have selected Indian corn in this case as a test because it is 
— adapted for indicator diagrams, the feed being regu- 


ar, and there are no complex conditions to be observed in its 
reduction compared to wheat, J. GREENHILL, 
Belfast, 27th July. 


THE MECHANICAL ACTION OF LIGHTNING. 


Srr,—It is well known that when an electric current, to use 
the language of the fluid theory, is passing along a fairly good 
conductor, such as a metal wire, heat is generated in this conductor 
at a rate varying as the product IR*, where I is the strength of 
the current and R the resistance of the duct. Now looking at 
air as a conductor of enormous resistance, does it not follow that 
the electric spark across an air break in a circuit is simply due to 
the air, and solid particles from the ends of the good conductors 
becoming heated according to the law stated above? In the case 
of lighting, where I and R are both enormous, the resulting 
heat would be immense. This explanation is quite consistent 
with the polarisation theory of Maxwell. IT. FF. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—George Bremer, engineer, 
to the Pembroke for the Zephyr; and Frederick G. Whittaker, 
engineer, to the Asia, for charge of reserve stores. 


INSTITUTION OF MECHANICAL ENGINEERS.—The following pro- 
rene of the Barrow meeting of the Institution of Mechanical 

ngineers has been issued :—‘*The summer meeting of the Insti- 
tution will be held at Barrow-in-Furness, commencing Tuesday, 
rd August next. The following papers will be read and dis- 
cussed : ‘On the New Docks and Railway Approaches at Barrow- 
in-Furness,’ by Mr. F. C. Stileman, of London; ‘On the Steam- 
ship City of Rome,’ by Mr. James Humphrys, of Barrow; ‘On 
the Manufacture of Jute,’ by Mr. William Fleming, of Barrow; 
*On the Steel Compressing Arrangements at the Barrow Works,’ 
by Mr. Alfred Davis, of London; ‘On a New Reversing and 
Expansion Valve Gear,’ by Mr. David Joy, of London; ‘On the 
Hematite Iron Mines of the Barrow District,’ by Mr. J. L. 
Shaw, of Dalton-in-Furness; ‘On a Standard Gauge for High 
Pressures,’ by M. George Marié, of Paris; ‘On the Various 
Modes of Transmitting Power to a Distance,’ by M. Arthur 
Achard, of Geneva. On Monday, 2nd August, the Secretary’s 
Office will be open from 3 to7 p.m., at the Town Hall, for the 
issue of detailed programmes, visitors’ tickets, &c. The office 
will also be open on Tuesday, Wednesday, Thursday, and Friday, 
at 9.30 a.m., for the same purpose. embers can have their 
letters addressed to the Institution of Mechanical Engineers, 
Town Hall, Barrow-in-Furness. By the kindness of the chair- 
man and directors of the Furness Railway Company, a ticket 
giving a free pass over the line, from Tuesday 3rd, to Saturday, 
7th August, will be supplied to all members spplying for it at 
the secretary’s office. ‘The committee of the Barrow Yacht Club 
have kindly offered to admit members of the Institution to the 
privilegesof membership of theclub during the week. On Tuesday, 
3rd August, 10 a.m., the members will be received at the Town 
Hall by the Mayor of Barrow, Mr. Edward Wadham; 10.30a.m., 
the president will read his address to the members, the reading 
and discussion of papers will follow; 1 p.m., luncheon in the 
Market Hall, by the invitation of the mayor; 2.15 p.m., 
excursion to visit the new docks—including the hydraulic engines, 
cattle sheds, &c.—and the works of the Barrow Shipbuilding 
Company ; 5.30 p.m., a special train wili leave the shipyard on an 
evening excursion to Piel Pier; cold collation on board the 
steamer Armagh, by invitation of some of the proprietors 
of works in Barrow; return by steamer about 8.30 p.m. Wed- 
nesday, 4th August, 10 a.m., meeting at the Town Hall for 
reading and discussion of papers; 1 p.m., luncheon will be pro- 
vided at the Imperial Hotel, at 2s. 6d. per head; 2 p.m., visits 
will be paid to the Barrow Flax and Jute Works, to the Barrow 
Hematite Steel Works, and to Messrs. Westray, Copeland, and 
Co.’s Engineering Works; 7 p.m., the members of the Institution 
and their friends will dine together in the Market Hall—morning 
dress. Members can obtain tickets for themselves and their 
friends by application at the office not later than the 28th July, 
accompani' by a remittance of 18s. for each ticket—cold dinner. 
Thursday, 5th August, 10 a.m., meeting in the Town Hall, for 
reading and discussion of papers. In the afternoon there will be 
three alternative excursions in the district as under. Members 
must indicate which of these they prefer, as the accommodation 
is limited; the tickets will be issued according to priority of 
application. No. 1 excursion: By special train leaving Barrow 
at 1.20 p.m., to Ulverston, to visit the blast furnaces of the 
North Lonsdale Iron Company. Luncheon at Ulverston by 
invitation of the company. Thence to Lindal, to visit the 
Lindal Iron Mines of Messrs. Harrison Ainslie and Co. No, 2 
excursion ; By special train leaving Barrow at 1.15 p.m., to the 
Barrow Steel Company’s Mines at Park, and Messrs, Kennedy 
Brothers’ Mines and new sinking at Roanhead. Luncheon at 
Roanhead, by the invitation of Mr. Myles Kennedy. The party 
will also visit the blast furnaces at Askam. No. 3 excursion: 
By special train leaving Barrow at 1.15 p.m., to visit the Hod- 
barrow Mining Company’s Iron Mines—large pumping engines 
and the blast furnaces of the Cumberland Iron pemies an 
Smelting Company at Millom. Refreshments at Millom, by the 
invitation of Mr. Thos. Massicks. A special train will convey 
members from all three parties to Coniston, as at 6 p.m. 
A cold dinner will be provided at the Waterhead Hotel, at 4s. 
per head. Return by special train at 8.45 p.m. Members not 
wishing to go on to Coniston can return to Barrow by ordin 
trains, leaving Millom at 5.8 p.m., Askam at 5.42 p.m., ani 
Ulverston at 5.23 p.m. Members wishing to go underground at 
any of the mines are requested to write to Mr. Charles Smith, 
Barrow, and mention whether they can bring mining clothes with 
them. Friday, 6th August, excarsion to Windermere, by kind 
invitation of the Barrow Hematite Steel Company, leaving 
Barrow for Lakeside, by special train at 9 a.m., thence by 
steamer to the head of the lake. Luncheon at Bowness. Return 
by steamer and ordinary train, leaving Lakeside at 7.15. Mem- 
bers wishing to reach the London and North-Western Railway 
can leave the excursion earlier, and travel vid Windermere and 
Kendal.” It will thus be seen that the Barrow-in-Furness 
engineers and ironmasters are resolved to give the members of 
the Institution of Mechanical Engineers a most hospitable 
reception, 
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HOLYHEAD HARBOUR AND DOCKS. 
MR. W. BAKER AND MR. F. STEVENSON, ENGINEERS. 
(For description see page 91.)" 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 

PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeroLp and Co., Booksellers. 

LEIPSIC.—A. TwietMever, Bookseller. 

NEW YORK.—TuHe Wititmer and Rogers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


in order that 
destination. No 
notice 


for insertion in THe ENGIngEER, 07 
co 9 questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
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Lockwoop.—Get ‘‘ Optical Instruments,” by J. F. Heather, Weale’s Series. 
Lockwood and Co. Brachystochrowe curve is one in which a body 
descending by gravity moves through a given space in the shortest time. 

BrickMAKER.—Your communication is hardly wm accordance with our 
directions to correspondents, We know of no ether book on brickmaking 
except the new edition of that in Weale’s Series. Consult the “‘ Bncyclopediu 
Britonnica,” and others. See also“ Bricks and Brickmaking,” in Spon's 
Dictionary of Bagineering.” 

Beta.— Consult Mr. D. K. Clark's book on “‘ Tramways.” London, Lockwood 
and Co, The small groove for ordinary street tramways now laid is only about 
an inch wide, and even that when ‘worn is injurious to carriages. For the 
groove for rails over which railway wagons are to pass the width must be 
at least jin. To an engineer there should be no insurmountable difficulty 
in connecting any of the ordinary and tram rails, 

J. K.—For a high > pe air pump the area of the valve openings cannot be 
too large, and ought not to be less than that of the piston. The valves are 
best arranged horizontally in two boxes, one at each end of the air pump. 
You will find numerous examples of horizontal avr pumps for condensing 
engines by the best makers illustrated in The ENGINEER. See, for example, 
page 379 of our impression for Nov, 21st, 1879. 

T. C. (Temple-street, Manchester).— We are sorry todash your hopes to the 
ground, but you areas far from “ perpetual motion" as ever. What you 
describe is nothing more than the well-known “ stage” pump, used for years 
in charging the air chambers of torpedo boats, No power whatever is 
gained, or can be gained, in this way, but several minor advantages are 
secured by using two or more pumps delivering into each other, instead of 
a single pump. 


PETROLEUM ENGINES. 
(To the Editor of The Engineer.) 


Sirx,—Could any of your correspondents kindly give us the numes of 
makers of engines driving by petroleum ? E. R. T. 
Ipswich, July 28th. 


SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers). . 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per onnum will 
be made, Tue ENGINEER is regis Sor transmission abroad, 
Cloth Cases for binding Tuk Enainrer Volume, price 2s. 6d. each. 

sy ge Volumes of Tuk Enaineer can be had, price 18s. each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 43, 44, and 47. 

A complete set of Tuk Enoineer can be made up, comprising 47 volumes. 
price 40 guineas, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below :—Foreign subscribers paying in 
advance at the published rates will receive Tuk EnGinger weekly and 

t-free. Subscriptions sent by Post-office order must be accompanied by 
etter of advice to the Publisher. Thick Paper Copies may be had, y 
preferred, at increased rates. 
Remittance by Post-office Order. — A Belgi: Brazil, British 

Columbia, British Guiana, Canada, Cape of Good a Denmark, Egypt, 

France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 

Netherlands, New Brunswick, Newfoundland, New South Wales, 

New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 

United States, West Coast of Africa, West Indies, China vid Southampton, 

Cyprus, £1 16s. India, £2 0s. 6d. 
Remittance by Bull in London.—Aus' Buenos Ayres, 

and Algeria, Greece, Ionian Islands, Norway, Panama, 

Java, £2 5s. 


um, 


lon, France, 

Russia, 
£1 16s, Chili, Borneo, and pore, 
ADVERTISEMENTS. 


t. l th all practical 

regularity, but regularity cannot be ranteed in any such case. All 

except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Srx o’cLock on TuuRSDAY EVENING IN EACH WEEK. 


*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mi d Riche ; all 


other letters to be addressed to the Editor of Tak ENGINEER, 163, Strand, 


DEATH. 
On the 22nd inst., at Abbe rdens, Francis Aucustus Wa 
= a one of the officers of "he steamship Sirius, the pumeer of the 


THE ENGINEER. 


JULY 30, 1880. 


MR. BRAMWELL ON THE PERKINS SYSTEM. 


Nor long since we noticed the departure of the 
Anthracite for New York ; and we have also announced 
in our pages her safe arrival at her destination. The 
Anthracite is, we believe, the smallest steam vessel that 
has ever crossed the Atlantic steaming the whole way. 
Her engines and boiler were constructed by Messrs. 
Hawks, Crawshay, and Sons, on the Perkins system. 
The machinery is very similar to that of the Loftus 
Perkins—a paddle vessel, whose engines were illustrated 
in our impression for January 2nd, 1880—modified, of 
— sult a screw propeller. In few words they 
may described as consisting of three cylinders 
inverted over the crank shaft. The first, or high- 
[esmee cylinder, is single acting, 7jin. in diameter. 

e steam is admitted above the piston for the down 
stroke ; it is then exhausted into the lower end of the 
second cylinder—which stands exactly beneath the first 
cylinder, one rod serving for both pistons—and it forces 

© second piston, 15}Jin. in diameter, up. The steam 
then exhausts into a receiver, from w ich the third, or 
low-pressure cylinder, is supplied, This cylinder is 


double acting, and 22}%in. in diameter. There are two 
cranks, at right angles. The stroke is lft. 3in. long. The 
largest cylinder has an ordinary slide valve, with a gridiron 
cut-off valve on the back. The other cylinders are 
fitted with rm valves, worked by cams. The engines 
of the Anthracite are provided with a Perkins surface 
condenser. The construction of the condenser and of 
the boiler are too well known to require description here. 

Before this little vessel went to the directors of the 
Perkins Engine Company em loyed Mr. F. J. Bramwell 
to conduct a trial of her machinery, and report to them 
on its performance. With Mr. Bramwell was associated 
Mr. Rich, from Messrs. Eastons and Anderson ; and it 
was perhaps impossible to put the conduct of the expe- 
riment in more competent hands. Mr. Bramwell made 
his investigation on Saturday, the 22nd of May. We 

ve been favoured with a copy of his report, which, for 
some inexplicable reason, is very incomplete ; in fact, 
any assistant engineer could have produced one as satis- 


factory. It will be borne in mind that for a great many | h 


years Mr. Perkins has earnestly advocated the use of 
very high pressure steam and large measures of expan- 
sion ; and that he has stated and argued that in this way, 
and in this way only, can any great economy of fuel be 
obtained. It has been urged, on the other hand, that 
Mr. Perkins never had had a proper test of one of his 
engines made ; or that if such a test had been carried 
out that the result had not been published ; that the 
engine was complex, and unsuited for use at sea; and 
that sound theory, read in the light of the best practice, 
was dead against Mr. Perkins. e may add to this that 
all Mr. Perkins’s ventures at sea have been singularly 
unfortunate. The engines of the yacht Wanderer, 
which were intended once for all to establish the success 
of the Perkins system, broke down, caused much trouble, 
and were finally condemned and removed. The engines 
of the Loftus Perkins, to which we referred above, have, 
it is said, gone to the scrap heap after a few months’ 
service, during which, it is currently reported in Sunder- 
land that more time was spent in the making of repairs 
than in the running of trips. 

It was time, therefore, that some independent and com- 
petent engineer should investigate the system and put its 
merits to a practical test. Mr. Bramwell’s report is the 
first ever published concerning the use at sea of excep- 
tionally high pressure steam, and yet we do not think it 
necessary to reproduce it. It is all embodied in a very 
few lithographed pages, which contain a brief description 
of the engine and boilers, and an account of the way in 
which the experiment was carried out. Almost the only 
comment made by Mr. Bramwell is to the effect that the 
engines ran for ten hours without requiring the use of a 
hammer or a spanner, which Mr. Bramwell seems to con- 
sider a remarkable performance ; but whether remark- 
able only for the Perkins engine or for any engine we 
cannot say. Sea-going engineers will hardly look on it 
as an exceptional feat. Mr. Bramwell also states that 
“The engines were thoroughly steady, no straining or rack- 
ing of any kind ; in fact it is impossible for any pair of 
engines to have worked in a more thoroughly satisfactory 
manner, so far as all external evidence of working was 
concerned ; and there were no sounds to lead to any 
other belief than that of all being satisfactory within.” 
The trial began at 6.28 a.m. and terminated at 7.23 p.m. 
when the engines came to a stand, the fire being allowe 
to burn itself out. At 5 hours 18min. the last shovelful 
of coal was put on, and it may be said that the experi- 
ment terminated soon after as far as the full power 
of the engines was concerned. Mr. Bramwell made 
no or to determine the evaporative efficiency of the 
boiler. He contented himself with taking 128 diagrams, 
and weighing the coal ; 15 cwt. were burned in all. The 
a gave out from 7.20 a.m. to 6.30 p.m., eleven hours 
and ten minutes, a gross average indicated horse-power 
of 80°55, but from 6.30 to 7.23, when the engines stopped 
of themselves, because the fire had burned itself out, the 
power was gradually diminishing. The average full power 
revolutions were 130°77 per minute. Theaverage consump- 
tion of fuel per horse per hour was 1°7 lb., including that 
used in getting up steam. “ From the time,” writes Mr. 
ot “ when the first shovelful of the fourth sack of 
coals was put on the fire, namely, at 7.50 a.m., to the time 
when the First shovelful of the fifteenth sack of coals was 

ut on the — namely, 4.45 p.m., z.¢., eight hours fifty- 
ve minutes, the engines exerted an average of 80°9-horse 
wer, This gives the consumption per horse-power per 
our at 1°7 lb., assuming the fire was uniform at the 
commencement and end of these times.” All the dia- 
grams were calculated with the planimeter by — 
the area by the length. Having thus placed the br 
facts before our readers, we may proceed to consider 
what the experiment teaches. 


In the first place, the power developed was sufficiently 


t to make the experiment a satisfactory test of the | be 


erkins system. The a were jacketted, and 
there were no leaks, and the boiler was so efficiently 
clothed that a thermometer laid on the ing and 
covered with cotton wool only rose to 158 deg. . Itis 


improbable, therefore, that any better result could be got | th 


from a larger engine. At least, we are unable to see 
why an augmentation in dimensions would entail 
higher economy. Next it is to be observed that the fuel 
used during the trial was “ Nixon’snavigation hand-picked 
lumps,” which is probably the best coal in the world. 
Experiments carried out with it at Keyham yard in 1863 
showed that it — when burnt properly at the 
rate of 11°05 lb. of water from 212 deg., while the best 
Newcastle coal in the same boiler evaporated but 9°31 lb. 
It is a curious fact that Mr. Bramwell in his report 
nowhere states the temperature of the feed-water. We 
may assume, however, that it was the same as that of 
the condenser. The vacuum was 27in. The height of 
the barometer is not stated. Taking it at a little under 
30in., we have 115 deg. as the temperature of the feed- 
water. We have no reason to doubt that the Perkins 


boiler is very economical, and we shall probably in no 
way exaggerate if we assume that each pound of coal 


burned represented 11 Ib. of steam. This being so, the 
engine consumed 18°7 Ib., or say, in round numbers 19 Ib. 
of steam per horse-power per hour. Now, it may be 
regarded as clearly proved that ordinary compound 
engines working on north-country coal require but 1°9 lb. 
to 2 Ib. of coal per horse perhour. Making allowance for 
the difference of the qualities of the boilers and of the 
coal, we may say that this represents 19 lb. to 20 lb. of 
steam per horse per hour ; or to all intents and purposes 
the engines of an ordinary Atlantic cargo steamer, indi- 
cating from 300 to 600-horse power, are as economical as 
the Perkins engine. We are dealing here with facts. We 
are making no assumptions. The consumption of steam 
in the engines of the Anthracite was more likely to be 
eater than we have stated than less. Indeed, we 
lieve that Mr. Perkins claims that his boiler can 
evaporate with the best Welsh coal, and feed-water at 
120 deg., nearly 12 lb. of water per pound of coal. 
This would make the consumption of steam 20 lb. per 
orse per hour. We prefer, however, our first esti- 
mate. It is very unlikely that the ordinary marine 
boiler will evaporate, with North-country coal, more than 
10 Ib. of water per pound of fuel. As to indicated 
power, great shipowners take care to have trials con- 
ducted with muc care, and we have no doubt whatever 
that the figures we have given are quite accurate. We 
have lying before us logs of steamers, which logs show a 
much smaller consumption ; but then the high result was 
obtained only for a few hours, and with very careful firing, 
so we reject them. Comparing the performance of the 
engines of the Anthracite with those of ordinary com- 
— engines by good makers, we find that nothing has 
en gained by the adoption of a high boiler pressure. We 
say boiler pressure, for curiously enough Mr. Perkins does 
not really work with steam of enormous tension, however 
much he may advocate it. Thus, while the boiler pres- 
sure in the case of the Anthracite was 360 lb. on the 
square inch, the pressure in the first cylinder did not 
exceed 180 lb., or just one-half that in the boiler. We 
are entirely at a loss to explain what object is gained by 
carrying 360 lb. in a boiler and working at 180 lb. 
Nor does Mr. Bramwell throw the least light on 
the subject. Indeed, there are many points of much 
interest left totally untouched in this curiously 
incomplete report. Thus, we should have liked to 
know how much steam was condensed in the coiled 
pipes which act as jackets to the cylinders. If we are 
not mistaken, there are means provided in all Mr. Per- 
kins’s engines for getting an answer to this question. 
Again, we are told nothing about the temperature of the 
sea or that of the feed-water ; and, as we have said, no 
attempt was made to measure the feed-water ; and yet 
that might easily have been done. It would have been 
as easy to pump from a small tank as from the hot well. 
We reproduce in another place copies of three of the 
a is to say, a set. It will be seen that 
while the first two diagrams are good and satisfactory, 
the two last are very much the reverse. In the low- 
pressure cylinder either water was abundant or the fit- 
ting of the indicator was very imperfect. The diagrams 
are all alike, right through the series, and we have no 
doubt that the jump at the beginning and the wave line 
are due to condensed steam. The engines during the 
trial expanded steam thirty-two times, and under any 
— conditions, unless the steam is very highly super- 
eated indeed, that ratio of expansion must be attended 
with enormous condensation. The piecing of the two 
first diagrams is fairly good, but that of either of the other 
i s with the second is very bad. 

It is much to be regretted that Mr. Bramwell did not 
avail himself of the opportunity placed in his way to obtain 
more minute information onthe working of the Anthracite’s 
machinery. It is impossible to dissever the performance 
of Perkins boiler from that of the Perkins engine, they 
constitute a whole; but concerning the boiler, Mr. 
Bramwell is practically silent. We, and many others 
with us, would like to be told why the cylinder pressure 
was but one-half the boiler pressure. 160 lb. 1s by no 
means unknown in locomotive practice, and if very high 

ressures are good, why does not Mr. Perkins use them ? 

t may be of course that he considers an expansion of 
thirty-two to one enough, and that if he sent 360 lb. 
steam into his engines he would have to expand it too 
much. Conceding the force of the argument, the question 
remains, why does he carry 360 lb. in his boiler? If it 
conduces to economy, the fact ought to be generally 
known. It will be a new fact to most engineers. 


STEEL FROM PHOSPHORIC PIG. 

TuE rapidity with which steel is replacing the use of 
wrought iron and malleable iron in various branches, 
not only of engineering, but of hardware manufactures, 
and the probable early success of the endeavours which are 
ing made to produce a weldable ingot iron, render it 
desirable that we should take stock of the progress being 
made in the practical application on the large scale of the 
as yet comparatively new process of producing steel and 
ingot iron from phosphoric pig. f phosphoric ores 
ere are almost boundless supplies on the Conti- 
nent, and hence the steel manufacturers of France, 
Germany, and Austria are not slow to inquire 
into anything that promises to enable them to employ 
an ore which is to be obtained at an exceedingly 
low cost. The necessity for working phosphoric 
ores in this country is not so general, but the necessity 
nevertheless exists, and means of reduced cost of pro- 
duction of our chief manufactures are of national im- 
portance. What then is the progress being made in this 
country with the dephosphorisation process? At present 
it does not seem commensurate with its importance. 
At the works of Messrs. Boleckow, Vaughan, and Co. ex- 
tensive buildings and _— for carrying out the process 
on a large scale and economically, are in course of 
erection, and with but few exceptions all other iron- 
masters are awaiting further results, believing more 
practical experience is required to establish the success 
of the process, Whether this is so or not we must allow 
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our readers to judge from the now extensive adoption 
of the process on the Continent, of which we can give 
some particulars, and from the fact that Messrs, 
Bolckow, Vaughan, and Co. have not determined 
on expending about £40,000 in plant without exten- 
sive experiment. The extent to which the system 
is being pespted abroad may perhaps be accounted for 
by the higher price which the manufacturers can obtain 
for their products, by reason of the protective policy of 
their Governments. However this may be, the promises 
of the process have induced Messrs. Schneider and Co., of 
Creusot, to accept contracts for about 225,000 tons of 
steel rails at a much lower price than other manufac- 
turers who did not base their estimates thereon. Much 
of this contract is let as low as £6 163.; but 
even this is higher than the price of steel rails 
in this country by a considerable sum. At these 
works two converters have been working continu- 
ously on pig direct from the blast furnace since February 
last, and a Siemens-Martin furnace has also been work- 
ing there continously since March making soft steel. 
The pig used averages 1°8 per cent. of phosphorus, and 
the steel 0°05, from 60 to 70 tons being made per day. 
The proprietors of the works of Denain and St. Chamond 
are preparing to start steel making on the process, and 
two new companies, one at Longwy, and the other at 
Joeuf, in Eastern France, are building dephos- 
phorising works under Mr. Thomas’s licence. The first 
will have a capacity of 80,000 tons, and the second, 
which consists of the firms of Schneider and De Wendel, 
will have a capacity of 50,000 tons to start with, and are 
solely dependent on phosphoric pig. In Belgium the 
Angleur works have been working regularly for the past 
six months with one or two converters, and will; we believe, 
in the course of the next two months, when alterations 
now in progress have been completed, have at least four 
converters at work on common Belgian phosphoric pig. 
The steel they are now making is used for rails, plates, 
and wire billets. The Athus works proprietors are 
about to build dephosphorising Bessemer works on the 
Luxemburg frontier, to produce some 50,000 tons a year. 

Those who read the reports of the meeting of the Iron 
and Steel Institute in May will remember that much 
was said of the application of the process in Germany, 
and a paper was read on the progress made with it in the 
Hoerde Company’s works. Here three converters have 
been continuously at work since December last, making 
steel from which rails, ingots, plates, tires—of these 
between 5000 and 6000 have been made—sleepers, wire 
billets, and rivets. The members of the Iron and Steel 
Institute will visit these works next month. The Rhenish 
Steel Works Company, of which mention was made, 
has also had two 6-ton vessels at work for the past seven 
months on rails and blooms from mixtures of Luxem- 
burg and Cleveland pig, and turned out from 60 to 70 
tons per day, working day turns only. These works will 
also be visited next month by the Iron and Steel Institute. 
These facts are sufficient evidence of the German belief 
in the success and economy obtainable by the process, 
but there are others which may be mentioned. Messrs. 
Gienanth Bros. are working the process, as are also the 
Rothe Erde Hiitte at Aachen. Messrs. De Wendell at 
Hayange, Messrs. Stumm, the Burbach Works at Ars, 
and several other firms are building works under Mr. 
Thomas's licence, and the process will soon be in operation 
at the Bochum Works, which will also be visited by the 
Iron and Steel Institute during the Dusseldorf meeting. 
The adoption of the system is not, however, confined 
to France, Belgium, and Germany. In Austria Baron 
Rothschild’s works have been working under licence for 
seven months continuously, making best best soft steel 
for boiler plates, rivets, wire, &c. The average phos- 
phorus in the steel is 0°02 per cent., that in the pig bein 
10 per cent. Four new converters are now being erec 
at these works for carrying on the process. The Kladno 
’ works have just started ; two others will, it is under- 
stood, shortly follow, and another is to be built. This 
long list of works which have already adopted this system 
in order to use cheap ores and pigs and _ to lower the cost 
of production, would not be complete without mentionin 
the operation of the system at one works in Poland, an 
that two new works are being built in America, the one 
at Chicago, and the other at Pittsburgh. 

It will be remembered that at the last meeting of the 
Iron and Steel Institute much was said respecting 
mechanical difficulties connected with the throat of the 
vessels, with the sufficiently rapid manipulation, and 
reductionof waste. Sofarare suitableappliances necessary 
to the successful and economical operation of the dephos- 
mage process that Mr. Thomas discourages its intro- 

uction when the proprietors will not undertake to make 
what he believes to be essential alterations in the 
vessels and plant. The importance of this may be 
judged from the fact that at the only works whereat 
there are converters of the suitable shape, the waste 
is under 11 per cent., which is at least 3 per cent. 
under the ordinary average waste in English works 
with Bessemer pig, while at other works which employ 
unaltered vessels the waste is from 16 to 17 per cent. 
Upon the question of quality of product there now 
seems to be no doubt whatever, and this was pretty 
fairly shown at the last meeting of the Iron and Steel 
Institute. It seems to be generally admitted that for 
soft steel, owing to the total absence of silicon, and the 
fact that it is possible to keep the phosphorus down to or 
below 0°02 per cent., the steel commands a better price in 
Germany and Austria for plates, rivets, and wire than 
hematite steel, which contains on an average 0°06 per 
cent. or above that of phosphorus. Appearances indi- 
cate that within about a year and a-half, when new 
works are in operation, there will be at least 500,000 tons 
of steel a year made by Thomas's process on the Continent 
alone, and there is much reason to think that ingot iron 
will replace puddled iron to a great extent in a short 
ime. In conclusion, we may mention that the well- 
known Austrian metallurgist, Professor von Tunner, in 
concluding the report of the Austrian official Commission 


on the Thomas-Gilchrist process, expresses his own views 
on the future of puddling as follows :—“ Of great import- 
ance is the fact that by the Thomas dephosphorisation 
process, the Bessemer converter is no longer, as formerly, 
confined to the treatment of pig iron free from phos- 
phorus, but now includes nearly every kind of pig. It is 
clear that the Bessemer will in the immediate future 
become the prevailing process everywhere for the pro 
duction of malleable iron us it is now for steel. The 
extinction of puddling works, especially all of those 
which are occupied with the production of weld iron is 
by the increase of the production of ingot iron, by the 
Thomas method, imminent. The producersof welding iron 
may indeed still think they have some comfort in the 
belief that ingot iron cannot be readily welded, but the 
fact is that we have now excellent ingot iron nearly as 
easy to weld as puddled iron, and it will in all proba- 
bility not be long before the point whether ingot iron, is 
really any more difficult to weld than puddled iron comes 
into question. Exactly the same occurred at the intro- 
duction of the puddling process in place of the refinery 
hearth. It is, therefore, greatly to be feared that the 
solitary hope of the puddling forge owners will soon be 
disappointed. Moreover the small measure of protec- 
tion which the Thomas patent royalty extends at present 
to the puddling works must cease in a specified time. 
With the exception of some puddling furnaces in special 
localities, it may be asserted that for the manufacture 
of malleable iron, especially of the highest qualities, the 
Siemens-Martin process alone cau possibly compete with 
the Bessemer.” 


THE RECONSTRUCTION OF THE TAY BRIDGE, 


In Tue Encrnerr for June 18th we described at some 
length the plans put forward by the North British Railway 
Company for the reconstruction of the Tay Bridge. A Select 
Committee of the House of Commons was appointed to exa- 
mine the scheme and report upon it. a witnesses were 
examined. On Wednesday the Committee pronounced their 
decision. The chairman, Sir Massey Lopes, stated that, after 
a careful and anxious consideration of the four points sub- 
mitted to them, they had come to the conclusion that it was 
expedient to rebuild the bridge, that the proposed site was 
the most suitable that could be selected, and that the bridge 
would be no interference with the navigation of the river. 
As to the most important of the four points—the safety and 
the security of the public—the Committee felt that they 
were not justified in giving their sanction to the scheme of 
reconstruction proposed in the Bill before them. The Com- 
mittee would report more fully to the House of Commons, and 
would probably give the reasons which induced them to come 
to this decision. The decision of the Committee was unani- 
mous. In reply to a suggestion from Mr. Clerk, the chairman 
stated that the matter was now out of the hands of the Com- 
mittee. If the decision of the Committee had been different 
they could have recommended that three independent experts 
should be appointed to make tests of the existing works. In 
view of the introduction of another Bill next session, 
it would be well for the railway company themselves 
to proceed with the requisite tests as soon as possible. 
The rejection of the sch is no doubt due to the action 
of the Board of Trade, which objects energetically to the 
reconstruction of the bridge with a single line of rails. Col. 
Yolland spoke strongly on this subject. If the plans of the 
Board of Trade are carried out, then the whole of the existing 
work, foundations and all, will be rejected. We confess that 
this appears to us to be going a great dealtoo far. The Board 
of Trade pronounced the foundations quite safe when the 
bridge was opened, and nothing has occurred since to alter 
their condition. Mr. Brunlees, who is at least as competent 
an authority on bridge work as Col. Yolland, gave evidence 
before the Committee in favour of the existing foundations, 
which can be made more secure than ever, according to him, 
for a very moderate sum. There is also no doubt that 
if a brick pier bridge is built up on these foundations, 
a single line, quite safe in a hurricane, can be made. A double 
line will no doubt be better, and probably in the long run 
cheaper ; but the first cost will be enormous. It is a pity that 
the vast difference which may exist between a bridge properly 
designed, properly made, and properly maintained, and a 
structure badly designed, badly constructed, and badly looked 
after, has not been more fully recognised by the Committee. 
There is such a thing as being too cautious, and too much 
caution has surely been shown when foundations which Mr. 
Brunlees states to be sufficient are nevertheless condemned. 


STEEL BOILERS. 

SINncE we announced last week the failure of the boilers of the 
Livadia, we have received information concerning several other 
failures which have recently occurred in steel boiler plates when 
being manipulated in first-class establishments, where it is to be 
supposed that the utmost attention is given to the working of the 
plates into form. It is not, we think, nec that we 
should name the works in question. It will suffice to say that 
they are all in the North. In one boiler yard a back plate 
cracked through the flange and some inches down into the 
plate. This is to us quite a new disaster, flanged plates 
when they fail almost always cracking circumferentially, the 
flange leaving the plate. In the case we name the crack 
took a line at right angles to that usually taken, and it is 
not very easy to explain the nature of the strain brought 
to bear. In the same establishment a three-holed furnace 
front was being worked at the top corner to fit the tube 

late flange. At twelve o'clock the men went to dinner, 
eaving the plate on the hearth, and when they returned they 
found a crack extending from one furnace hole tothe next, 
and some 5ft. away from the part of the plate which was 
being heated and worked. This also is rather an exceptional 
kind of failure. In another establishment a centre plate was 
bolted into place at the back of a boiler. The next morning 
it was found cracked straight across. In this case it does not 
appear that the plate had been heated or forged in any way. 
It was cut to shape, drilled, and fixed in its place, 
and it is not easy to see what adverse strains had been 
put on it. We have reason to believe that the list of failures 
could be much enlarged, but the circumstances are in a sense 

culiar, and nothing or next to nothing is heard about 
faiinrea, because the makers of the plates which crack in all 
cases replace them, and the engineers do not care to say a 
word which may injure the reputation of a particular kind of 
steel so long as they lose nothing by the failure, and, of 
course, the makers of the plates are reticent. This is to be 
deplored ; for it is highly important that the truth, and the 
whole truth, should be known about steel as a ial for 


boilers. Tests prove nothing concerning it. The objection 

urged against it is that while at one time it is perfection, at 

another it is totally untrustworthy. Nothing can do the 

metal more harm in the eyes of engineers than the belief that 

many facts concerning it are being kept back; and the fullest 

waegae J would be better in the end for steel, although at 
rst some truths might come out which are not pleasant, 


THE NORTHERN IRON TRADE, 


To the great satisfaction of the numerous body of iron. 
workers in the North of England, the accountant’s examina. 
tion of the iron manufacturers’ books for the quarter ended 
the 30th June shows that, upon the sliding scale arrangement 
agreed to in the early oy of the year, the operatives are 
entitled to an increase of 24 per cent. in wages. ‘The Board 
of Arbitration on whose behalf the quarterly examination of 
the manufacturers’ books is made certainly contributes to 
the maintenance of a rational feeling between employers and 
employed, if it does nothing else. On the part of the employed, 
however, that good understanding only exists while the 
sliding scale is ascending, and it may with tolerable safety be 
asserted thaton the other hand employers do not look too 
favourably upon variations which give to the workmen an 
advantage greater than that bestowed upon the manufacturer, 
For it must be admitted, that whereas an increase 
of 25 per cent. is a solid benefit to the operative, 
the fluctuation in prices which over a period of 
thirteen weeks has increased, the average price does 
not confer a concurrent benefit upon the employer. The 
advance in prices on the quarter was largely due to 
speculation ; and although for every sale the manufacturer 
would realise the exact price set down in his books, the dis- 
organising effect of advanced prices which only continue for a 
brief period may easily be understood. The award of the 
accountant, however, will have a steadying effect upon the 
operatives, who are always a difficult class of men to deal 
with. The manufactured iron trade of the North of England 
appears to be regaining some of the steadiness of tone which 
> + toner it five or six years ago. And if that steadiness 
can occur without attendant inflation, the benefit will be 
incalculable. For a long time the melancholy ie of 
works upon which vast capital has been expended falling into 
decay must necessarily be witnessed in the North of England 
district. Many ironmasters, however, hold that the manu- 
factured iron trade will soon again become profitable. The 
JSurore in favour of steel which gained ground so rapidly two 
or three years ago is, they maintain, rapidly disappearing as 
discoveries of the unfitness of steel for many classes of work 
have been made. This of course tends to foster a belief in 
the future. The manufactured iron trade certainly shows 
signs of returning prosperity. 


MANCHESTER AND SHEFFIELD RAILWAY TRAFFIC, 


In the accounts of the Manchester, Sheffield, and Lincoln- 
shire Railway for the half-year that has just been concluded 
two or three facts come out into a prominence that is worthy 
of notice. The first is that after a period of declension the 
volume of passenger traffic on this great line is expanding, and 
this is one of the most reliable of the signs of an improvement 
in trade over a rather wide district, where many varied indus- 
tries are located. The addition to the amount of the traffic is 
comparatively a large one—the number of passengers for the 
last six mouths being, roundly speaking, about 195,000 more 
than the number for the corresponding period of last year. It 
is singular—and perhaps typical of the manner in which the 
revival in trade has shown itself—that the whole of the in- 
crease should be in the lowest class traffic. There has been 
a decrease in the number of first-class passengers travelling on 
the line, and a decrease also in the second-class passengers ; 
but the increase in the number of the third-class passengers 
has numerically outbalanced the loss of ten thousand in the 
upper and intermediate class, and has left the net gain 
1 a recorded ; and it may be added that there is the cor- 
roborative testimony of the financial results—there being a 
loss in the first and second-class traffic, which is more than 
made up by the gain on the larger third-class traffic. It is evi- 
dent, therefore, that there has been a gravitation from the 
higher to the lower class, and an addition to the latter also. 
It is worthy of notice that the whole of the various kinds of 
traffic have yielded increased returns, and nearly the whole of 
the joint lines have also been more remunerative — the 
past half-year. Were it not that there is proposed a large 
additional expenditure, the prospects of the Manchester, Shef- 
field, and Lincolnshire Railway would be very bright; but as 
£256,139 were expended on capital account during the past 
half-year, and as it is proposed to expend £261,000 during the 
lialf-year now paeed on, whilst at its close over a million 
sterling is intended to be spent, it is evident that the pro- 
sperity and increased traffic of the future must be very 
great to give the same return to the shareholders that they 
now receive. 


LITERATURE, 


Theory of Solid and Braced Elastic Arches, applied to Arch 
Bridges and Roofs in Iron, Wood, Concrete, or Other Mate- 
rial, Graphical Analysis. By Wm. Carn, C.E. Reprinted 
from ‘*Van Nostrand’s Magazine.” D. Van Nostrand, New 
York ; Triibner and Co., London. 1879. 

Tue title of this book is, to say the least, curious. It is 

difficult to make out the author’s purpose in using the 

word “elastic.” Does he mean the term to apply to all 
arches, or only to that particular class which are distin- 
guished from voussoir arches by their capability of resist- 
ing both tensile and compressive stresses—-usually called 
arched ribs in this country, but to which some recent 
writers have applied the rather ill-chosen term “ rigid ?” 

If the word “elastic” is used in the former sense it is 

obviously superfluous ; on the other hand, to specify a 

particular class of arches by means of a property which 

is common to all arches, is to show a singular disregard of 
scientific accuracy. The following introductory pccaye| 

where the author gives some explanations of the terms o 

the title, throw little light on this point :—“‘The term 

‘solid arch’ 1s applied in what follows to arches havin 

a continuous web connecting the flanges ; the term ‘brace 

arch’ to such as are braced between the flanges by the 

usual struts and ties, forming any pattern of open web. 

As contradistinguished from the voussoir arch, the solid 

or braced arch is capable of suppl ing nee resistances, 

at any ideal section, when needed ; though as all arches 
are com of elastic materials, the term elastic arch is 
applicable to any one of them. When the solid arch is 
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hinged at one or more points (not exceeding three) there 
are, of course, no tensile forces exerted at the hinged 
joints, so that the hinged joints, if any, must be excepted 
in the above definition.” . 

Judging from this example of a “ definition,” the reader 
will not be likely to form a high opinion of Mr. Cain’s 
style, and after reading the book through with some care, 
we are bound to say that the subject has not always been 
treated with that pA asl and scientific precision which 
is desirable in a treatise of this kind, especially when it 
is claimed that “the subject has been logically deduced 
assuming only an elementary knowledge of statics and 
the theory of elasticity.” Indeed, we have found the 
book very perplexing to read. This is due in part 
to the manner in which the author presents his subject, 
but still more to the way in which the figures are 
arranged. As there is almostas close a connection between 
the figures and the text as between the propositions and 
corresponding figures of Euclid, it becomes very harassing 
for the reader to have to refer every few lines to some 
figure which has been passed perhaps a dozen pages or 
more. We have noticed many well-written books marred 
by the same defect, but in the present case the inconveni- 
ence of it is felt to an unusual degree. 

Mr. Cain begins his work by showing the relation 
between an equilibrium polygon and the correspondin 
diagram of forces, and in this connection gives a metho 
of finding graphically the sum of any number of terms 
when these terms are all of two dimensions, or all of 
three dimensions—such summations as are required in 
finding centres of gravity and moments of inertia. Then 
follows a section which is headed by the imposing title, 
“Theory of Elasticity.” What is really done here is (1) 
to establish the well-known equation which connects the 
bending moment at any cross section of a beam with the 
stresses which are produced by it, so that the stresses 
may be found when the bending moment and the form of 
section are known ; and (2) to find the change of form of 
the neutral axis of a beam produced by given bending 
moments. All the principles of elasticity required are 
taken for granted. There is here another example of 
Mr. Cain’s loose way of expressing himself, when he 
makes a distinction between what he calls a “real neutral 
axis” and some other neutral axis which is not specified, 
but which is, no doubt, imaginary. What he means to 
say, apparently, is that in certain cases that surface in the 
loodak rib in which the material is unstrained does not 

ss through the centres of gravity of the cross sections. 

his is perfectly true, and consequently the locus of the 
centres of gravity of the cross sections may, or may not, 
be a caine axis. It is, therefore, better to give a dif- 
ferent name to this locus. Following French authors, it 
is sometimes called the mean fibre of the rib, but we 
prefer the term mean curve, which was used for the first 
time, we believe, in an article in Tuk ENGINEER on “Cast 
Tron Arches.” 

The next section is devoted to the curve of pressure, 
and the following principle, stated in the words of Pro- 
fessor Eddy, is established :—“If in any arch that equi- 
librium polygon—due to the weights—be constructed 
which has the same horizontal thrust as the arch actually 
exerts ; and if its closing line be drawn from considera- 
tions of the conditions imposed by the supports, &c.; 
and if, furthermore, the curve of the ond itself be 
regarded as another equilibrium polygon due to some 
system of loading, not given, and its closing line be also 
found from the same considerations respecting supports, 
&c.; then when these two polygons are placed so that 
these closing lines coincide, and their areas partially 
cover each other, the ordinates intercepted between these 
two polygons are proportional to the real bending 
moments acting on the arch.” The rest of the work con- 
sists in showing how by a few trials the curve of pressure 
may be drawn in the following cases :—An arched rib 
without hinges and fixed at the ends ; an arched rib with 
one, two, or three hinges ; voussoir arches ; and arched 
root trusses. There is also a section on the strains pro- 
duced by oonae of temperature above or below that at 
which the arch is finished. In these solutions it is 
assumed that the moment of inertia of a cross section of 
the rib is constant from end to end. This assumption 
no doubt greatly simplifies the problem to be solved, but 
unfortunately it makes the solution of little practical 
value ; for as a matter of fact arched ribs are not usually 
constructed with a uniform cross section. Indeed, it would 
be a great waste of material to make them sv, and 
cannot sacrifice principles of design for the 
sake of simplicity of calculation. When it is remembered 
that the moment of inertia is proportional to the cube of 
the depth of a beam, it is clear that a slight variation in 
that depth must cause a considerable variation in the 
moment of inertia, and consequently on the power to 
resist bending. 

This book is not without evid@nce that Mr. Cain un- 
derstands his subject, but there is not less evidence that 
either he has not acquired the power of imparting hisknow- 
edge to others, or that he has nottaken the trouble to exer- 
cise it. It is but one instance out of too many in engineer- 
ing literature that to acquire knowledge is one thing, to 
impart it is another. As a treatise on the arch we con- 
sider the book of little value, and could not recommend 
it to a student who was about to a the study of the 
= ; but any one who has gained a sound knowledge 
of the theory of the arch, but who has been accustomed 
to use analytical methods, will find here what can be 
done by the graphic method, with many interesting and 
ag utions worked graphically from elementary prin- 


BRACED PIERS FOR BRIDGES. 
By Rosert H. Smrru. 
Late Professor of Engineering in University, Tokio, Japan, 
oO. 
In this paper we have nothing to do with masonry 
piers, but what has been written is intended to show 
what stiff and accurately fitted bracing between the 


members of a composite pier is necessary in order to 


develope the full capacity of the structure to resist 
bending. We will first calculate what the section ought 
to be, assuming that the pier is braced in this perfect 
way. The general rule we are about to establish will 
apply with a certain amount of approximate accuracy 

so to masonry and concrete piers, provided the bonds 
between the constituent parts are of the very best work- 
manship. For the purposes of a practical calculation, it 
is sufficient to reckon that part of the vertical load on 
any section due to the superincumbent part of the pier 
as if the pier section were constant in area. This is 
especially the case for iron piers where the proper varia- 
tion is very small. On this assumption, and calling w 
the weight per unit volume of the material, the whole 
vertical load at a depth 4 below the top of the pier is 
W+wSh. This increases going downwards at a uni- 
form rate, that is, in proportion to the first power of h. 
The bending moment produced by wind pressure, on the 
other hand, increased at a more rapid and at a gradually 
increasing rate. It is of the form C, + C,4 + C, h?, 
containing a term increasing with the square of /. It 
follows that if the section at the bottom of the pier be 
made of a suitable size to withstand the whole vertical 
load on it, and of suitable transverse dimensions to with- 
stand the bending moment coming on it, and if the 
section be varied from the bottom upwards in accordance 
simply with the variation of the vertical load, then all 
the sections above the bottom one will be more than 
sufficient to withstand the bending moments coming on 
them, provided there be no very extravagant variation of 
transverse width of the pier. 

If, then, these two conditions for the bottom section be 
expressed in two equations, there can be eliminated from 
them the necessary area and the necessary transverse 
width of the section. The following are the two resulting 
formulz for S the section, and D the outside transverse 
(i.e, perpendicular to the line of the bridge) dimension. 
In these formule— 


= compressive stress due to vertical load. 
= average compressive stress over the whole section. 
== maximum stress caused by the bending moment. 
= K, + K,, = maximum compressive stress to 
which the material may be exposed. 
= the whole height of the pier. 
= ratio of sectional area to square of D. 
= ratio of moment of inertia of section to fourth 
power of D., 


The other letters used have already been explained. 

The two formule 
(Ll) D= 5.5.5 (x “ak 

It must be understood that this gives only the minimum 
allowable value of D. ‘This minimum value should be 
adopted whenever the general circumstances of the case 
make it practicable, because it gives the minimum space 
to be spanned by the bracing, and therefore gives the 
bracing less costly than any other allowable value of D. 
But except for the increased cost of the bracing, there is 
no harm in making D greater than the above amount. 
The effect of doing so is only to diminish the stress 
caused by the bending moment, and thereby to in- 
crease the strength of the piers against upsetting. 
Evidently, in very many cases, it would be pemeasiioaiie 
to make D as small as the above rule would make it, 
because D cannot, for instance, be much less than the 
breadth of the roadway, and it is usually highly advisable 
to make it rather greater than the breadth of the road- 
way. The above rule gives a very small value for D 
whenever M is small in comparison with W. M may 
become small either from the maximum wind pressure 
expected being low, the situation being a sheltered one, 
or from the height of the structure above the ground or 
water being small—in which case the wind acts with 
sical] leverage. It may be noticed, however, that there 
does not seem to be any reason for mupposing that, other 
things being equal, there is much difference between 
small spans and large spans, so far as the ratio of M to 
W is concerned. 

In order to use the above equations (I.) and (II.), we must 
first settle what kind of section isto be taken. This being 


determined, we have the ratio : either as an absolute 


number or as a function of the ratio between two lead- 
ing dimensions. The following table gives the values of 


. for commonly occurring shapes of sections. Those for 


solid circular and rectangular sections are inserted in 
the table for the sake o —— with the others 
useful for braced piers. These latter all consist of two 
equal and symmetrically placed parts :— 


Two hollow 4 * {1 2 spe 


cylindrical 

pe of 4+ {1-24 + 82} nearly = 
thickness ¢ 

(Fig. 6) 4 D—2d nearly when p small. 


In the same manner the value of : can be calculated for 


any system of columns grouped together. From the 
last three examples it is apparent that for a section con- 
sisting of two , the distance between which is large as 
compared to the tranverse dimensions of the portions, the 


ratio + is just a little greater than 4, and approximates 
to 4 as the distance apart of the two parts becomes 
greater. The ratio 4 never can become less than 4. 

For the six-column piers of the Tay Bridge the value 
of * is exactly 9°078. 


€----- > 


Fie 


The next thing to be done in using equation ({T.) is to 
settle what are the maximum allowable compressive and 
tensile stresses, and firstly their ratios, that is the ratios 
between K K,, and K,. If it is decided that when the 

test bending force comes on the pier the stress should 
opens on the windward side, then K, = K,, and K = 
2K,. If tensile stress is considered permissible, then 
K, becomes less than K,. If on the other hand it is 
considered that there should always be a compressive 
stress on the windward side greater than zero, then K, is 
greater than K,. The following is a table of the quantity 
within brackets in Equation (11.) in the different cases :— 
Ratios of maximum compressive 


(3-.4% 


When compressive stress on ¢ —2"’H ) 
leeward side is zero... K 
Ratio of maximum compressive 


stress on leeward side, to maxi- 
mum tensile stress on wind- 


ward side. 


The second member of this quantity within brackets is 
Se oe very small compared with the first. For instance, 
If H be taken in feet and K in tons per square inch, 
then for cast iron 


(1—2% = 088; or (5-22 H) = or 


K 3 3K 
56 120 
=081 


In consequence of the smallness of this second part of the 
expression, the whole value of the quantity inside the 
bracket does not vary very much with large alterations in 
the height H or in the maximum stress allowed K. For 
instance, if K were taken in the above example 4 tons 
instead of 2 tons, instead of the above three numbers— 
0°88, 1°51, and 0°61—we would get the three numbers, 
0°94, 1°59, and 0°66. 

To follow out the example of the Tay Bridge, for 


whose proportions = 9078, we find the following 


values of the factor 
1 s(K, wH 


2 «(K, K, 


Values of i 
Solid rectangu- 
lar section (Fig. 1) , 2 
Solid Circular 
Section (Fig. 2) 16 
Hollow  cylin- D: D 
der of thick- 16 = eel 
solid 4 ly D 
flanges of 1—2 + 
thickness ¢ db 3D 
(Fig. 4) 
4 
Two solid cy-,_ 5» @,5d* =4 nearly 
0 
(Fig. 5) when 5 is small, 


With 2 tons compression and 4 ton compression 
inch at the = 


Fic.2 | \\ 
' | > 
FIC.6 
Fic.3 B -----—---> 
4 — 
rica) | N 
I N N 
N 
N 
K = 700K 
4 For example, if H = 83ft.,as in the Tay Bridge high 
4 girder piece, and K be taken at 2 tons per square inch, 
then 
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With 2 tons compression and zero stress at the extreme 
With Seces compression and 4 ton tension at the extreme 
ed, 


With 2 tons compression and 1 ton tension at the extreme 


With 4 tons and 1 ton compression... 722 
»» compression and § ton tension ces! 
” ” ” 2tons ,, 
Now, in the Tay Bridge the value of M at the foot of 
the pier must have been between 140 and 150 foot-tons 
for every pound per 


square foot of wind pressure, and the 
load W at the top of the pier was about 382 tons. Taking 


the lower number, 140, this gives > = 0345 x wind 


ressure in pounds per square foot. If we take Sir 
homas Bouch’s estimate of 20 lb. per square foot, we 
find the following eight values of D corresponding to the 
above eight conditions of stress :— 
473 275 «6191 78 498 294 26 9 feet 
If, on the other hand, we take 501b. per square foot as 
the maximum wind pressure, the values of D become all 
23 times greater, or 
118 688: 478 196 125 735 515 225 feet 

These are examples of the widths that would need to 
be given to the base of the Tay Bridge piers, in order to 
secure the above conditions of stress under 20]b. and 
50 Ib. per square foot wind pressure, calculated on the 
assumption that sections be adopted similar in propor- 
tions to that actually used. 

The actual transverse width of the bridge pier at the 
base was 23}ft., and the average compressive stress at the 
base, making allowance for the weight of the pier itself, 
was about 1°7 tons per square inch. 

From these data it is easy to calculate, with the help 
of Equation (IL), the maximum compressive and tensive 
stresses that a given wind pressure would have produced 
if the bracing had been of such a nature as to make the 
——— of the ordinary theory of bending permis- 
sible. If that had been the case with regard to the 
bracing, then 20]b. wind pressure would have caused a 
compression of 3°82 tons per square inch on the one side 
and a tension of 0°42 tons per square inch on the other, 
while a pressure of 501b. per square foot would have 
caused a compression of 7 tons per square inch on the 
- side and a tension of 3°6 tons per square inch on the 
other. 

It is hardly necessary to say that the bracing was not 
in that condition. It was loose, ill-fitted, and weak, and 
did not bind the columns together firmly. 


MILLING MACHINERY AT THE CARLISLE 
SHOW. 


No, IL 


In the first article on the milling machinery at the 
Carlisle Show, which appeared in our impression for 
July 16th, we described at some length, and spoke in 
favourable terms of, the American “New Process” system, 
now being introduced into this country by Messrs. Dell 
and Sons. We have received a letter on the subject from 
a firm in the City, asserting that we have made many 
mistakes concerning this process, and implying that it is 
in no sense successful. As, however, the letter in ques- 
tion contains no statement of facts, but simply vague 
assertions, we content ourselves with saying that 
we have received such a letter, which, moreover, 
does not appear to have been intended for publication. 
We may add that we are well aware that not a few per- 
sons have attempted to use the “New Process” system in 
this country entirely without success. This, however, is 
not a proof that the system is wrong, but that those who 
have tried it did not understand how to carry it into 

ractice. So far as we are aware, there is no other cause 
or asserting that the system is not as good as we have 
stated it to be. Concerning disintegrators, again, it 
seems that the Carr machine is used for making flour, 
but in such a modified form that little or nothing of the 
old machine remains. It is much to be desired, however 
that those who are using it or those who make it, would 
supply more accurate particulars, first, of the machine 
itself, and secondly, of the results obtained, so that millers 
in this country may have an opportunity of judging for 
themselves of its merits. 

Somuch premised, we may goon tospeak of themachine 
shown at Carlisle, to which we have not yet referred. 
In many respects a most interesting display was that 
of Messrs. Bucholz and Co., Royal Flour Mills, Vauxhall. 
It is well known that Messrs. Bucholz have for a long 
time made the sale of Ganz’s roller mills a speciality. 
The advantages claimed for theroller mill have been stated 
over and over again. In this country, however, it is seldom 
used save for grinding middlings, and the flour obtained 
from middlings so ground is betterthan that from middlings 

und between stones. Of this there seems to be no 
oubt whatever ; and it is explained by the fact that the 
action of the rollers on the bran lasts but a very short 
time. Mr. J. A. A. Bucholz has, it is stated, perfected a 
system by which it is possible to reduce wheat entirely 
by rollers, without the use of stones in any way, or at 
any time. The machinery used he terms a low-grinding 
roller mill. This mill was exhibited at Carlisle, and we 
illustrate it in the accompanying engraving. The mill 
three cast iron rollers. The wheat from the feed 
roller is led between the first two rollers, which crush it, 
and the meal is delivered on toasieve. This sieve has 
a very peculiar motion, and although it is set at a con- 
siderable angle rising from the rollers, the meal is carried 
up the incline, the fiour ing through thesieve, while the 
bran, &c., conducted tothe upper edge of the sieve fall over 
it into a trunk, which conveys them to a second hori- 
zontal sieve, and along this they pass, what does not get 
through the sieve being returned between the middle and 
lower roller and re-ground. The sieves have a recipro- 


cating motion, combined with a peculiar lift or jerk 


caused by the angle at which the sling is set, and this 


motion is so effective that one half the area of sieve will | 
suffice to do the work, as compared with that needed 
when sieves are hung in the usual way. The! 
rollers are carried in anti-friction rings, like all the Ganz 

mills, as shown. A noteworthy improvement has been 

effected in this mill, which, although not shown at | 
Carlisle, may be mentioned here. We refer to the Mech- 
wart anti-friction adjustable spring-pressure ring. The 
accompanying diagram will show that in this mill there 
is no pressure whatever on a bearing, even the tension 
wheel having only rolling friction. The di 
one side of the mill ; both sides are alike. 


iagram shows 


MECHWART’S ROLLER MILL. 


The machine contains three rollers, A, B, C, which are | 
arranged to act as two pairs, the middle roller working 
independently in conjunction with each of the two 
others. These, the two exterior rollers, are placed ver- 
tically one over the other, and are made to swing so as 
to grip, when pressed together, the middle roller between 
them, the latter being placed slightly back in order tu 
increase the draft or grip on the feed while facilitatin 
the parallel adjustment. The exterior rollers are cunraes | 
against the middle roller by the two antifriction pressure 
rings ¢, which encompass the spindles of the former, a | 
tension wheel 4 being so placed between the ring and 
the middle roller spindle as to bring the ring centre 
within the circumference of the tension wheel which is 
excentric to the middle roller axle. The tension wheel f 
is pivotted on a bolt projecting from a toothed segment 
z, which, swinging on the middle roller axle, is adjusted 
by turning the worm wheel z, and determines the ex- 
centricity of the ring, or, in other words, regulates the 
tension. This adjustment, however, is only resorted to 
when the pressure at one end of the roller is greater than 
at the other. When these pressures are equal the ad- 
justment is effected by turning the handle g, which 
moves the top roller forward and thus presses its axle 
the imner face of the rings ee, or wice versa. 
Thus it will be seen that the strain which on other roller 
mills is thrown on the bearing of the tension wheel / is 
here transferred back again to the middle roller, and 
from that again to the external rolls A and C, and from 
these again to the ring ¢, so that there is only rollin 
friction to be dealt with. This is a very ingenious an 
neat device. 


Messrs. James Walworth and Co., of Bradford, made a 
considerable ae: The most important of their 
exhibits was an Exeelsior centrifugal flour dressin 
machine. The framework is made of wood, the reel h 
and tail carriage are iron. A large wheel is attached to 
each end of the cylinder; these are turned by two 
smaller wheels and revolve on friction pulleys held in 
position by shafts the entire length of the ine. A 
simple application is applied for keeping the silk clean. 
An excentric is fixed on one of the friction pulley 
spindles, working a pendulum backwards and forwards. 
At the extreme end of this an arm is attached, giving an 
oscillatory movement to a brush, the s suing so 
arranged as to brush the entire surface of the silk. This 
can put in or out of motion at pleasure, without 
interfering with the action of the machine. ' 
firm also exhibited their aspirating middlings — 
which we illustrated in our impression for June 15th, 1877. 
It will suffice to say here that the middlin fall on a 
series of inclined boards fixed at one end of the machine, 
and as they drop from one to the next below, a current 
of air from a fan ing through the openings between 
the boards, lifts all the fight bran and stive and conveys 
them away to suitable receptacles. This is an inge 


nious 
machine, which has been some time before the public, 
and we believe grows in favour, 


_showed seve 


| workmanship—and the machine exhibited was ve 


The | d 


Mr. C. Hopkinson, of Retford, Nottinghamshire 
silk machines, and a “new patent ® 
8-valve blast and exhaust middlings purifier. It is 
stated that this machine obtained the on ly prize medal 

ven in Great Britain in 1878 for middlings purifiers, 

he principal feature in this machine, apart from good 
well 
made—is the use of a blast below the sieves, instead of an 
exhaust alone above them. The admission of the air 
under the sieves is regulated by eight valves. An exhaust 
fan at the end of the sieve chamber receives the stive 
and fluff, and transfers them to the stive chamber, and it 


BUCHOLZ’s LOW ROLLER MILL. 


is asserted that with this machine the fluff will be found 
to be red and not white as with other machines. The 
machine was not at work on middlings when we saw it. 
Indeed, the incessant wet weather rendered it almost 
impossible for milling operations to be carried on with 
any success. 

Messrs. A. B. Childs and Son showed porcelain roller 
mills manufactured by F. Wegmann, of Zurich, centri- 
fugal dressing machines, and Childs’ well-known patent 
aspirator. None of these demand any special notice. 

Of small mills of all kinds for the use of farmers, a 

t number was exhibited. Many of these contained 
ingenious features, but it would be impossible to speak of 
them here at an iength ; even to give the names of the 
exhibitors would occupy a great deal more space than we 
can spare for the purpose. There was besides _——_ 
deal of milling material, such as_ mill-stones, millers 
tools, and such like, shown by well-known firms. We 
believe, however, that we have more or less minutely 
described all that was most worthy of notice in milling 
machinery exhibited at the Carlisle Show. 


Ramway GAvGEs IN THE Unirep Srates.—At one time the 
United States contained six broad gauge railways, but they have 
all finally disappeared. The Erie and the Atlantic and Great 
Western are now standard gauge continuously. The Ohio 
and Mississippi road was at one time of the broad 
gauge order, but it changed this about three years 
ago. 

Tron SHIPBUILDING ON THE Dart.—The first iron steamship 
built in that part of the country has just been successfully 
launched from the yard of Messrs. Polyblank, at Kings- 
wear, of Newton Abbot, and Kingswear, Dartmouth. e 
is a dle-steamer of the saloon class, built for the Dart- 
mouth and Torbay Steart Packet Company, for service on the 
river Dart—so well known for romantic and charmin, comerz, 
a hand- 


a plain gold streak. e decks, owing to her breadth of beam, 
are very commodious. The entire work, which does great credit 
to her builders, was carried out under the superintendence of 
Mr, C. D. Williams, Board of Trade surveyor at Pl ag The 

m tLouse, 


christening was performed by Lady Seale o 
Dartmouth, 
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some addition to the company’s | Her dimensions are: 
112ft. length over all; 14ft. beam. and 7ft. in depth. 
Her lines are good, and draught small. She is fitted 
with a pair of compound high-pressure surface-condensing 
eins engines of a new type—also constructed by Messrs. 
, of 38-horse power nominal. The consumption of 
coal, it is calculated, will be about half of the quantity ordinarily 
required by river buats of the same class. She has two saloons, 
| the fore being provided with a convenient refreshment bar. The 
| after saloon is furnished in mahogany, with maple and gold 
| mountings, and the cushions for the seats are covered with 
Utrecht velvet, with curtains to match. The deck lights are 
lecorated with representations of a Castle, after which 
celebrated edifice, a favourite resort in the neighbourhood, and 
| one of the best preserved ruins of a feudal stronghold, now 
| belonging to the Duke of Somerset, the boat has been 
anneal On each bow and on the stern are handsomely carved 
gilt mouldings and scrolls bearing the arms of Dartmouth, 7 
blazoned_in gold and colour, The hull is painted black wit 
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MESSRS. J. AND H. GWYNNE'S SHIPS’ PUMPS. 

Mucu interest has lately been evinced in our columns in the 
discussion upon the possibility of saving many ships which 
have foundered by the aid of powerful steam pumps, by 
which a considerable inrush of water could be kept under. 
Different pumps have been referred to as the most suitable, 
and we now find that a considerable number of centrifugal 

umps have been and are beng, pres in steamships of well- 
soe lines by Messrs. J. and H. Gwynne, of Hammersmith, 
and so arranged as to be applicable for the usual work of cir- 
culating water through the condensers, acting as fire engines, 
to deliver water to any part of the ship, and further arranged 
to draw from any part of the hold or bilge. One arrangement 
we now illustrate, namely, that fitted on board the s,s, Storm 
Queen, 280ft. long, 36ft. beam, and 20ft. deep, havin ; com- 
pound surface condensing engines, 35in. and 68in. cylinders 


by 45in. stroke, 80 lb. steam in boilers, built by Messrs. 
Mitchell and Co., of Newcastle, and engined by the Wallsend 
Slipway and Engineering Company. Fig. 1 shows an elevatiou 
of Messrs. Gwynne’s “ Invincible” centrifugal — in dupli- 
cate. Either pump is of sufficient capacity to circulate the re- 
quired quantity of water in the condenser when the engines are 
working at their full power. If necessary both pumps can draw 
from the bilge or ballast compartments, and discharge through 
the condenser or overboard. The pumps are fitted with an 
exhausting attachment, driven by a small strap from the pump 
spindle, which enables them to start without being charged. In 
case of any accident to the hull of the Storm Queen and main 
engines, dene is thus always a powerful pumping arrangement 
available for discharging water from the ship. 


Fic. 2, 


CENTRE LINE OF SHIP, 


The pumps have suction and di ge pipes Tin. diameter, 
and are each capable of delivering, if required, 6 tons of 
water per minute. The steam cylinders are 6in. diameter 
by 6in. stroke, cutting off at half stroke, but when exhausting 
into the condenser, little steam is used, the work being almost 
all done at atmospheric pressure; the speed of the engines 
can be increased and the pumps will then discharge overboard 
over 7 tons of water per minute each. 

When this description of pumping engine is used, the 
circulating pumps worked off the main engines, and the usual 
donkey pumping engines, for pumping from the ballast tanks 
and bilge, are dispensed with, a as no valves are used in 
these centrifugal pumps, there is little probability of their being 
choked or gagged. 

Some of the advantages of an arrangement like that 
illustrated are saving in first cost, and the working expenses 
are very low. The main engines are somewhat simplified, as 
7 have no extra parts for working the circulating pumps, 
and the quantity of water passed » Maca the condenser can 
be minutely regulated so as to keep it at an even temperature, 
irrespective of the temperature of the sea. It is an e, 
it is moreover considered, that the centrifugal pump cannot 
soeeged by the racing of the main engines, as has sometimes 
been the case with gg my Should the steamers 
get into collision or run ashore the centrifugal pumping 
engines can be worked either from the main or deck boilers, 
The main engines are always enabled to start with a vacuum 
in the condenser. 


DIAGRAMS FROM THE ENGINES OF THE 
8.8. ANTHRACITE. 

We have referred in another page to a report recently 
prepared by Mr. F. J. Bramwell on the performance of the 
Perkins engines of the little steamship Anthracite, which 
recently crossed the Atlantic under steam. We give here 
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one set of four diagrams. The first is from the top of the 
high-pressure cylinder ; the second is from the bottom of the 
same cylinder, which is twice the diameter, two pistons being 
used, keyed on the same rod. The remaining diagrams are 
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from the top and bottom respectively of the third or 
low-pressure cylinder. All the diagrams are calculated 
with the planimeter. The last pair were, however, very 
unsatisfactory and difficult to deal with, the waved curve 
line being apparently due to the presence of water in the 
cylinder. 


EDISON’S ORE SEPARATOR. 

Ir will be remembered that in our impression for the 2nd 
inst., we illustrated a design for a magnetic ore separator by Mr. 
Edison, but suggested that it was difficult to see why metallic 
particles should behave so very intelligently before his mag- 


nets, Apparently they did not act so, or, as was stated in a 
subsequent impression, some one else had invented a similar 
apparatus many years before. Mr. Edison has now made 
another separator, in which magnetic attraction and a current 
of air contend in altering the direction by the metallic or rock 
portions of the crushed ore, in the way which will be readily 
— from the above sketch taken from the Scientific 
merican, 


THE HOLYHEAD HARBOUR AND DOCKS. 

In our impression for the 25th June, we gave a general 
plan of the Holyhead Harbour, outer and inner, showing the 
inner harbour as it was in 1876. On page 83 we now give a 
plan of the Inner Harbour, which was opened on the 17th of 
June last, by the Prince of Wales, and which has been con- 
structed by the London and North-Western Railway Com- 
pany; and on page 86 we give plans and sections of the 
Graving Dock—of all of which we shall give further parti- 
culars, with illustrations, in an ensuing impression. 


MR. ROTHERY’S REPORT ON THE TAY 
BRIDGE. 


(Concluded from page 66.) 

Responsibility for the Accident.—The conclusion, then, to which 
we have come, is that this — was badly designed, badly con- 
structed, and badly maintained, and that its downfall was due 
to inherent defects in the structure, which must sooner or later 
have brought it down. For these defects, both in the design, the 
construction, and the maintenance, Sir Thomas Bouch is, in our 
opinion, mainly to biame. For the faults of design he is entirely 
responsible. For those of construction he is principally to blame 
in not having exercised that supervision over the work which 
would have enabled him to detect and apply a remedy to them. 
And for the faults of maintenance he is also principally, if not 
entirely, to blame in having neglected to maintain such an ins 
tion over the structure, as its character imperatively demanded. 
It is said that Sir Thomas Bouch must be judged by the state of 
our knowledge of wind pressures, when he designed and built the 
bridge. Be it so, yet he knew or might have known that at that 
time the engineers in France made an allowance of 55 lb. per 
square foot for wind pressure, and in the United States an allow- 
ance of 50 Ib, And although there seems to have been no agree- 
ment amongst English engineers as to the allowance proper to be 
made, Mr. Brunlees told us that he allowed 30 lb., and even Mr. 
Baker allowed 28 lb. Sir Thomas Bouch was building a brid 
on somewhat new principles, and in a position where it would 
peculiarly exposed to the action of westerly and south-westerly 
gales ; and not only does he make no allowance for wind pressure, 
but actually builds the bridge weaker and lighter and with wider 
spans, than in his previous works. To have built and designed a 
bridge which, if properly constructed in all respects, would only 
have borne a lateral pressure of from 60 lb. to 70 Ib. per square 
foot, when a pressure of 40 Ib. to 50 lb. of wind was quite pos- 
sible, was a grave error of judgment. Whether, too, the calcula- 
tion of its stability, or the maximum pressure of the wind be or 
be not erroneous, matters very little; the bridge fell in a gale of 
wind which, though violent, was not one which could not and 
ought not to have been provided against; it fell solely by the 
action of the wind ; either then the margin of “ was too low, 
or the defects too great. In neither way can Sir Thomas Bouch 
escape his responsibility. We think also that Messrs. Hopkins, 
Gilkes, and Co. are not free from blame for having allowed such 
grave irregularities to go on at the Wormit foundry. Had com- 
petent persons been eppented to superintend the work there, 
instead of its being left almost wholly in the hands of the foreman 
moulder, there can be little doubt that the columns would not 
have been sent out to the bridge with the serious defects which 
have been pointed out. They would also have taken care to see 
that the bolt-holes in the lugs and flanges of the 18in. columns 
were cast ow cylindrical, or, if that could not be done, they 
would have called the attention of the engineer or his assistants 
to the fact; but that does not appear to have been done. The 
great object seems to have been to get through the work with as 
little delay as possible, without seeing whether it was properly 
and carefully executed or not. ‘The company also are, in our 
opinion, not wholly free from blame for having allowed the trains 
to run through the high girders at a speed greatly in excess of 
that which General Hutchinson had suggested as the extreme 
limit. They must or ought to have known from the advertised 
time of running the trains that the speed over the summit was 
more than at the rate of twenty-five miles an hour, and they 
should not have allowed it, until they had satisfied themselv 
which they seem to have taken no trouble to do, that that ol 
could he maintained without injury to the structure. It remains 
to inquire whether the Board of Trade are also to blame for 
having allowed the bridge to be opened for passenger traffic, as 
and when they did. Let us see then what are the duties which 
the Legislature imposes upon the Board of Trade in connection 
with the opening of new lines of railway, and how those duties 
were performed in this case. By the Act 5 and 6 Vic., c. 55, 
s. 4, it is enacted that no new line of railway shall be opened for 

nger traffic, until one month after notice of the company’s 
intention to open it has been sent to the Board of Trade, and 
until ten days after notice has been sent that it is complete and 
ready for inspection. No plans or drawings of the structure are 
required to be sent before the service of the notices, and as a 
fact we are told that they are seldom sent before the ten days’ 
notice is served, and frequently not until afterwards. One of the 
inspecting officers of the Board of Trade has then to examine the 
plans and details, to inspect the railway, and to make his report ; 
and if a copy of his report and an order to tame the opening 
are not sent to the railway authorities before the expiration of 
the ten days’ notice, the company may open the line for - 
senger traffic without the sanction of the Board of Trade, what- 
ever may be its then state and condition. Seeing, too, that the 
inspecting officers may, when the notices reach them, have other 
work on their hands, it is obvious that the examination and 
inspection can be little more than superficial. It seems that on 
receipt of the usual notices from the North British Railway 
Company of their intention to open the Tay Bridge for passenger 
traffic, Major-General Hutchinson, one of the railway —— 
for the Board of Trade, was instructed to inspect the bridge. 
The inspection took place, as we have stated, on the 25th, 26th, 
and 27th of February, 1878, and on that occasion the company 
placed at General Hutchinson’s disposal, for the pw: of testing 
the bridge, six new goods engines, each of which weighed 73 tons, 
and measured 484ft. over all; and as the total weight of the six 
engines was thus 438 tons, and the total length 291ft., this gave a 
pressure of rather more than 14 tons to every running foot, which 
is considered a very severe test. These engines were run singly 
and together over the bridge at various speeds up to forty miles 
an hour, and the extent of the deflection and of lateral oscillation 
having been carefully noted, the results, to use General Hutchin- 
son’s words, were considered satisfactory, the bridge having been 
found to be stiffer than he had anticipated. Accordingly, on the 
5th of March following, he reported that he saw ‘‘ no reason why 
the Board of Trade should object to the railway on’ the Tay 
Bridge being used for passenger traffic.” In giving his evidence 
before us, General Hutchinson was asked (Q. 15,967), whether 
his examination of the bridge on that occasion had been sufficient 
to enable him to make his report, and he answered, ‘‘ It was. 
observed no symptoms of weakness, which in my judgment gave 
any reason to doubt the stability of the structure, of course 
always presupposing that the materials of which it was constructed 
were good, that the workmanship was good, and that it was pro- 
perly maintained.” Mr. Bidder, not being satisfied with this 
answer, and anxious to obtain a stronger expression of opinion 
from him on the subject, asked him (Q. 15,989), “‘I think I 
gather that in your judgment, assuming it to be properly con- 
structed, and the workmanship to be good, the design was satis- 
factory ;” but General Hutchinson answered, ‘‘I would rather 
put it in this way ; that the design was not unsatisfactory ; there 
was nothing in the design in my judgment to warrant me in 
objecting in any way to it. Of course no one can say that a 
broader base would not be a desirable thing.” (General Hutchin- 
son declined to pledge himself to a general approval of the design, 
all that he would say was that he could see nothing in it which 
would justify him in taking the very strong measure of withhold 
ing a certificate. So also with respect to the materials and the 
workmanship, he declined to say whether they were good, nor 
was it possible for him to do otherwise, seeing that the whole of 
the work was finished, and the defects, if any, covered up when 
General Hutchinson made his inspection. He admitted very 
fairly that his instection had been only a superficial one, and 
that he could judge of the work only from its appearance exter- 
nally. It is important to this in mind, for there seems to be 
an impression abroad that, after a work has been inspected and 
peaks 4 by the officers of the Board of Trade, the engineer and 
others, by whom it has been constructed, are relieved from 


| 
a 
iy, 
| Gay Lie 
W 
4 
il : 
SS, = 
/ 


92 


THE ENGINEER. 


JULY 30, 1880. 


responsibility for any defects which may subsequently be dis- 
pee. ; but this can hardly be so. If the inspecting officers are 
to be held responsible for all defects both of design and of con- 
struction, not only should the plans be submitted to them for 
their approval before the work is commenced, but they ought 
during its progress to be allowed to exercise the same amount of 
supervision as the engineer and his assistants are supposed to do. 

ether the country would be oo yee to sanction such inter- 
ference with private enterprise, with the view of relieving those 
who are and ought to be primarily responsible for the work, may 
well be doubted ; but however this may be, the Legislature has 
not done so, All that the law requires is that the officers of the 
Board of Trade shall say, not whether the design is good, and the 
work constructed on the best principles, nor whether there are or 
are not any latent defects in it, but whether they can give any 
good reason why it should not be opened for passenger traffic. 
One point, however, deserves to be noted in connection with 
General Hutchinson’s inspection, and it is this, that, although he 
seems to have tested the bridge sufficiently, indeed severely, for a 
vertical dead weight pressure, he made no allowance of any kind 
for wind pressure, it not being, he said, the practice todo so. It 
may be well to quote what he says on this subject :— 

“The CoMMISSIONER : Did you make any calculations at all 
when these plans were given to you, as to what force of wind 
would be sufficient to overturn the bridge ?—No, I did not. I 
made no calculations as regards the wind. 

“* How did you judge then of the stability of the bridge, if you 
made no calculations ?—As I have already stated, the subject of 
wind pressures never entered into the calculations that I made, 
and never had done, I believe in, I will not say, civil engineers’ 
calculations, but as far as I know, it has never been taken into 
account. 

yo know whether it is so in America or France ?—I can- 
not say. I believe that in France they have some rules, but it 
has never been hitherto customary in this country, as far as I am 
aware, to consider this question, especially in an open structure 
like this. Had the girders been plate girders,it would, of course, 
have struck one naturally that one ought to take very great care 
about the wind.” 

Further on he said, in answer to a question put by Mr. Barlow— 

“With regard to the width of base, if everything was made 
strong and good, with proper holding-down bolts, and with very 
sufficient wind ties, do you think that width of base insufficient ? 
—No, I think not insufficient, if ees Pegg thoroughly 
and made as solid and substantial as possible. There would be 
I should imagine, quite 60 Ib. or 70 lb. of stability against lateral 

re, su ing these piers were as one, and the holding-down 

Its good. i have not made the calculation with regard to the 
holding-down bolts; I have made it with to the piers 
standing on their legs, and I make it something over 40 Ib., 
without taking in the holding-down bolts.” 

When General Hutchinson gave his answer that he considered 
that 60 lb. or 70 Ib. of stability would not be insufficient, he 
could hardly have known that a wind pressure of 40 Ib. and even 
50 Ib. was quite possible, which would leave a margin of stability 
of only about half. After what has come out in the course of 
this inquiry, it is clear that there can be no justification in future 
for disregarding altogether, as seems to have been done, the effect 
of wind pressure on such a structure as this; but whether 
General Hutchinson is or is not to blame for having so done, Sir 
Thomas Bouch is not relieved from his responsibility. 

Standing portion of the Bridge.—It remains for us to say a few 
words in regard to the pertion of the bridge which is still standing, 
and on which we have had a report from Mr. Law, which will be 
found in the appendix. Mr. Law, after calling attention to the 
bed of the river, which he states still shows a tendency to scour, 
and will therefore require to be carefully:watched, observes that 
on piers 15 to 27 to the south of the high girders, and piers 42 to 
48 to the north thereof, the weight of the superstructure is wholly 
borne ‘‘ by four 16in. columns, which are bolted to a foundation 
stone, and are surmounted by a square wrought iron box girder 
or entablature, which supports the superstructure.” In addition 
to which there are two outer columns, one on each side, which 
are carried up vertically to the last tier, and then rake inwards 
at a very sharp angle to form raking struts to the wrought iron 
box girder. But, as Mr. Law observes, “it is evident that in 
their present condition these external columns are of very little 
service in strengthening the structure,” (and we would add in 
resisting wind pressure), “‘ first, because of the very unfavourable 
angle of the wrought iron ties, which connect them with the 16in. 
columns, and secondly, because they have no direct tie at the 
upper part of the perpendicular columns to resist the thrust of 
the raking columns.” He also calls attention to a number of 
other piers on the north side of the bridge, where there are but 
three columns, two vertical and one raking, ‘‘ upon which the 
lattice girders of the superstructure merely rest without any 
attachment.” These three columns were, he says, ‘‘ intended to 


following are some of the facts to which I refer :—In the first 
place, I think that the error in the borings ought not to be — 
over in silence. It is said that engineers are always liable to 
be deceived by the borers, and that therefore Sir Thomas 
Bouch could not be held to blame on that account. But that 
argument does not satisfy me. I should have thought that if 
engineers are liable to be deceived by borers, it is all the more 
important that before designing a bridge they should satisfy 
themselves beyond a doubt of the accuracy of the borings, and 
which there would have been no difficulty in doing in the present 
case. It is also said that as no movement or settlement was 
found after the accident to have occurred in the foundations, the 
error in the borings was not important. But that, also, does not 
satisfy me, for it is clear that the error in the borings led to the 
alteration of the piers from brickwork to iron columns, and that 
that undoubtedly was the cause of the ney Secondly, I 
think that we are bound, in justice to those most deeply interested 
in this case, carefully to consider all the various suggestions 
which they have put forward to account for the fall of the bridge, 
and it therefore seems to me that it would not be fair to them or 
satisfactory to you that we should simply give it as our opinion 
that the train had not struck the girder without stating at length 
the ground on which that opinion was formed. I think, also, 
that it is not sufficient to say that the supervision at the Wormit 
Foundry, and in the subsequent maintenance of the bridge, was 
insufficient without saying in what that insufficiency consisted, 
and who was to blame forit. I think, also, that it was our duty 
to call attention to certain defects in the design, which rendered 
the structure weak, and thereby contributed to its fall; for 
instance, to the narrow base, the slight inclination of the outer 
columns, and the omission of the spigots at their bases, and to 
the casting of the holes in the lugs, —_ in the flanges of the 18in. 
columns. I thought, also, that these defects could best be shown 
by comparing the work on the Tay Bridge with that done by the 
same engineer on the Beelah Viaduct. It seemed to me, also, that 
we ought not to shrink from the duty, however painful it might 
be, of saying with whom the responsibility for this casualty rests. 
My colleagues thought that this was not one of the questions that 
had been referred to us, and that our duty was simply to report 
the causes of, and the circumstances attending, the casualty. But 
I do not so read our instructions. I apprehend that if we think 
that blame attaches to any one for this casualty, it is our duty to 
~ so, and to say to whom it applies. Ido not understand my 
colleagues to differ from me in thinkin that the chief blame for 
this casualty rests with Sir Thomas Bouch, but they consider 
that it is not for us to say so. Lastly, my colleagues in their 
report call attention to the fact “‘that there is no requirement 
issued by the Board of Trade respecting wind pressure, and that 
there does not appear to be any understood rule in the engineer- 
ing profession regarding wind pressure in railway structures,” and 
they therefore ‘‘ recommend that the Board of Trade should take 
such steps as may be necessary for the establishment of rules for 
that purpose.” I cannot, however, join in that recommendation, 
for it appears to me that if there is no ‘understood rule in the 
engineering profession regarding wind pressure in railway struc- 
tures,” it is for the engineering profession, and not for the Board 
of Trade, to make them. I will add that if I rightly understood 
my colleagues at our last interview, they concurred in the con- 
clusions to which I had come, that there might be a maximum 
wind pressure of from 40 Ib. to 50 lb. per square foot, and this, 
too, not only over a few feet, but over the whole extent of a span 
of one of the high girders, and I gather as much from their 
report, and if so, seeing that it is the practice in France to allow 
55 Ib. per square foot for wind pressure, and in the United States 
50 Ib., there seems to be no reason why a similar allowance should 
not be made in this country. I will only add, in conclusion, that 
I should hardly have ventured in a case of so much difficulty and 
importance to have made on my own responsibility the remarks 
I have done had I not felt that they are fully borne out by the 
evidence that has been laid before us, and that although my col- 
l es have not thought fit to join in this report, they do not 
differ, except, perhaps, on some very minor points, from the 
conclusions at which I have arrived. 
I have the honour to be, 


ir, 
Your most obedient, humble servant, 
H. C. Roruery. 


IRON AND STEEL INSTITUTE. 


THE detailed programme of the proceedings of the Iron and Steel 
Institute at the meeting, to be held at Diisseldorf, on the 25th 
and three following days of August has been published. 
On Tuesday, the 24th, there will be a concert in the evening at 
the Town Hall. On Wednesday, the 25th, there will be a 


be,” and ought to be, “‘in one plane;” but they are not always so. 
The lengths, too, of the lattice girders not corresponding to the 

istances between the centres of the piers, the joints of the 
girders are not vertically over the centres of the piers, deviating 
in some instances to the extent of 18in. The result is, there being 
“‘no kind of stay to prevent the movement of the head of the 
column in the direction of the length of the bridge, and no kind 
of attachment between the girder and the columns,” that there is 
very great risk of the girder, which here merely rests on the tops 
of the columns, slipping off. 

Conclusion .—These are some of the defects in the standing por- 
tion of the structure to which it is necessary that attention 
should be directed in the event of its being determined to restore 
the bridge. That it will be rebuilt there can be no doubt, for the 
interests of the large and thriving town of Dundee imperatively 
demand it. If, however, it should be rebuilt with its narrow 
base, its cast iron lugs, its conical bolt holes, its unconnected 
L girders, and with the other numerous defects which we have 
pointed out, and without adequate allowance being made for 
wind pressure, a very serious responsibility will rest on all 
aw and one which the country would not very readily 
pardon. 

The two Reports Compared.—I stated in the commencement of 
this report that there was eager an entire agreement between 
my colleagues and myself in the conclusions at which we had 
arrived, and that almost the only difference between us was 
whether some facts which had come out in the course of the 
inquiry ought or ought not to be referred to more at length. 

e points on which we are are as follow :—I agree with 
them in thinking that there is no evidence to show (1) that there 
has been any movement or settlement in the foundations of the 
piers ; (2) that the wrought iron was of fair quality ; (3) that the 
cast iron was also fairly good, though sluggish in melting ; (4) 
that the girders were fairly proportioned to do the work they h 
to do; (5) that the iron columns, thongh sutficient to support the 
vertical weight of the girders and trains, were, owing to the weak- 
ness of the cross bracing and its fastenings, unfit to resist the 
lateral pressure of the wind; (6) that the imperfections in the 
work turned out at the Wormit Foundry were due in great part 
to a want of proper supervision ; (7) that the supervision of the 
bridge after its completion was unsatisfactory; (8) that if by 
the loosening of the tie-bars the columns got out of shape, the 
mere introductiun of packing pieces between the gibs and cotters 
would not bring them back to their positions; (9) that trains 
were frequently run through the high girders at much higher 
8 s than at the rate of twenty-five miles an hour; (10) that 
the fall of the bridge was probably due to the giving way of the 
cross bracing and its fastenings ; (11) that the imperfections in 
the columns might also have contributed to the same result. 
These are the points, neither few nor unimportant, on which I 
concur with my colleagues. The points on which we are not 
agreed are as to whether some facts which have come cut in the 
course of the inquiry ought or ought not to be mentioned. The 


ting of bers at the Town Hall at 10 a.m., when a selec- 
tion of papers will be read, occupying the members until 1 p.m. 
At 2 p.m. the Diisseldorf Exhibition and works in the neigh- 
bourhood will be visited. A list of the latter will be distributed 
at the meeting. On the 26th the morning will be similarly occu- 
pied. Luncheon, provided by the German iron trade, will be 
taken at 12.30 to 1.30; and in the afternoon iron and steel works 
of great interest, including those whereat the basic process of 
steel making is in operation, will be visited. Commencing 
at 10 a.m. there will be a general meeting of members at 
the Tonhalle for the reading and discussion of papers ; 12.30 to 
1.30 p.m., luncheon ons by the German iron trade ; 2 p.m., 
excursions by special trains, provided by the local a 
panies, to the following works :—(1) To the Rhenish Steel Works, 
where the Basic process of dephosphorising iron is in operation, 
the Phenix Iron and Steel Works, and the Rhenish-Prussian 
Colliery—special appliances for dressing the coal; (2) To the 
blast furnaces, rolling mills, and steel works of Gutehoffnung- 
shiitte ; (3) To the Grillo Funcke Company’s Plate Mills, the 
wireworks of Messrs. Bicker and Co.’s, and the collieries of the 
Consolidation and Gelsenkirchen Mining Companies; 8 p.m., 
concert at the Jonhalle. On Friday, the 27th, at 10 a.m., general 
meeting of members at the Tonhalle for the reading and discus- 
sion of papers; 12.30 to 1.30 p.m., luncheon provided by the 
German iron trade ; 2 p.m., excursions by special trains, kindly 
provided by the local railway companies :—(1) To the works of 
the Bochum Iron and Steel Company—blast furnaces, rolling 
mills, Bessemer, &c., steel works, and collieries; (2) To the works 
of the Union Dortmund Company—blast furnaces, rolling mills, 
and steel works ; and (3) To the works of the Hirde Company, 
where the Basic process of steel making will be witnessed ; 8 p.m., 
concert at the Jonhalle. On Saturday, the 28th, Rhine excur- 
sion. 7.15 a.m., depart from Diisseldorf by special trains, kindly 
provided by the local railway companies, fcr Bingen; 9.30 a.m., 
arrive at Rolandseck, where luncheon will be provided by the 
Local Reception Committee; 12.30 p.m., arrive at Bingen; 
1p.m., leave Bingen in special saloon steamers for Coblentz ; 
3.30 p.m., arrive at Coblentz. Members will here have an oppor- 
tunity of inspecting the Royal Castle, by the gracious permission 
of her Majesty the Empress. It is _—— to visit the 
extensive wine cellars of Deinhard and Co., and the famous 
garden promenades on the Rhine; 5.30 p.m., dinner will be pro- 
vided in the hall of the Shooters’ Company, Coblentz, by the 
kind invitation of the German iron trade; 10.30 p.m., arrive at 
Cologne. Each member, on his arrival at the Zonhalle, will 
receive @ — of the works to be visited, and a topo- 
graphical map of the district, showing the position of the works 
and collieries and the railway connections. The Local Com- 
mittee have also arranged for presenting a panorama of the 
Rhine to all who take in the excursion of Saturday, August 
28th. For members who propose to make the journey to Diissel- 
dorf, vid Harwich and Rotterdam, Mr. William H. Muller—a 
member of the Local Reception Committee—offers the use of his 
office at Rotterdam (Wilhelmsplein 11), and has arranged that 


his manager shall accompany and act as guide to members 
travelling from Rotterdam to Diisseldorf. Mr. Muller also kindly 
undertakes to see that all letters and telegrams addressed to him, 
eitherat Rotterdam or at Diisseldorf—Tonhallenstrasse 15, directly 
epposite the Z'onhalle—shall be promptly delivered. Each member 
will be entitled to introduce a friend at the meetings. The 
following is a list of papers and subjects for discussion :— (1) “On 
the Hardening of Iron and Steel : its Causes and Effects,” b 

Professor Akerman, Stockholm. (Adjourned discussion.) (3) 
‘On the Progress of the German Iron and Steel Industries,” by 
Dr. Herman Wedding, Ministry of Public Works, Berlin ; (3) 
“On the Construction and Use of Iron Permanent Way,” by 
Herr Gruettefien, Ministry of Public Works, Berlin ; (On 
the Development of the Blast Furnace in Germany, with Special 
Reference to the Circumstances of Luxemburg and Lorraine,” by 
Herr Schlink, of the Friedrich-Wilhelmshiitte, in Miilheim 
Rubr; (5) ‘On the Coal and Coke Trades of Rhineland an 

heb mag 9 ;” (6) On the Dephosphorisation of Iron in Germany,” 
by Herr J. Massenez, of the Hirde Works, Westphalia; (7) 
**On Gas Generating Furnaces,” by Herr F. Liirmann, Osna- 
briick ; (8) ‘‘On Improved aoing. Apparatus for the Bessemer 
Process,” by Professor, Akerman, Stockholm ; (9) ‘*On Improve- 
ments in Bessemer Converters,” by Mr. A. L. Holley, New 
York; (10) ‘‘On Corrosion in Iron and Steel,” by Mr. William 
Parker, of Lloyd’s. The address of the secretary, Mr. J. 8. 
Jeans, is 7, Westminster-chambers ; but on and after the 19th of 
August it will be Tonhalle, Diisseldorf. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


ax" It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
V'HE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 

Grants and Dates of Provisional Protection for Six Months" 

2672. Rotter Mitis, C. Pieper, Gneisenan-strasse, Berlin, Prussia.—A 
eommunication from M. Martiu, Bitterfeld, Prussia,—30‘h June, 1880. 

2671. Looms, W. Glover, Prestwich.—30th June, 1880. 

2675. Spinntnc and Dovusiine Corton, &c., E. Hird, Bolton-le-Moors. — 
30th June, 1880. 

2676. Castinc Leaps and S ives, J. Wetter, Strand, Westminster. —A 
communication from J. Fleming, Toronto, Canada.—30th June, 1880. 
2677. Sweertnc F.oors and Carprers, G. H. Ellis, Moorgate Station- 

buildings, Finsbury-pavement, London.—30th June, 1880. 
or Cuttratixa Lanp, T. R. H. Fisken, Leeds.—80th June, 


880. 
79. WaTeR-METERS, R. Schloesser, Manchester.—A ication from 
M. D. Rosenkranz and Droop, Hanover,—30th June, 1880. 

2681. Yarx, W. R. Lake, Southampton-buildings, London.—A communi- 
cation from J. Riessberger, Vienna.-,"0th June, 1880. 

3683. Pumps, W. R. Lake, Southamptoiouildings, London.—A communi- 
cation from H. 8. Lockman, New Brighton, and W. F. Jobbins, New 
York, U.S.—30th June, 1880. 

2684. Measurino-stoprers for Borties, F. N. Mackay, Liverpool, and 
A. E. Weston, Brixton.—I1st July, 1880. 

2685. Wiypow Curtains and Buinps, E. Hooke, Clapham-road, London. 
—lst July, 1880. 

2689. VeLocirepes, G. Leidman and C. Beeger, Berlin.—lst July, 1880. 

2691. Orn Cans, J. Heselwood and H. Webster, Infirmary-street, Leeds. 
—lst July, 1880. 

Sarety Vatve, J. D. Churchill, Upper Holleway, London.—1st July, 

880, 


2695. Bricks and Tites, J. D. Pinfold, Rugby.—lst July, 1880. 

“> Parine the Brims of Hats, F. Cree and F. Cree, jun., Denton.—1st 
uly, 1880. 

ae res, Socks, &c., W. J. Ford, Friars Causeway, Leicester. - 1st July, 


2701. Barrets, Casxs, &c., L. A. Groth, Finsbury-pavement, London.— 
A ae from Dr. C. Stahlschmidt, Aachen, Germany.—lst 
July, 1880. 

1205. VeLocipepes, T, M. Gribbin and J. Mangnall, Manchester.—20th 
March, 1880. 


Beveraces, G. O'Brien, Fitzroy-square, London.—24th 
flay, 1880. 

2336. Recertacies for Conpiments, H. Shaw and W. Spencer, Birming- 
ham.—9th June, 1880. 

2398. Beppine for Anmmaxs, D. Gaussen, Lechlade.—12th June, 1880. 

2434. Securtne the Biapes of Scissors, &c., W. Simpson and W. T. W. 
Simpson, Sheffield, and I. Wilkinson, Malin Bridge, Hillsbrough.—16th 

‘une, 1880. 

2459. COMMUNICATING BETWEEN RarLway Stations and Trains in Motion, 
A. A. Dupont, Southampton.--A communication from J. Bachrich, 
Paris.—1l7th June, 1880. 

Gear of Steam Enatnes, A. Dobson, Belfast. —18th June, 
1 


2509. HicH-pressure Hot-air Exorves, H. G. Grant, Manchester.—A 

9 from Le Comte P. E. de M. de Ranchin, Paris.—21st 
une, 1880. 

2541. Damptxo Biscurts before being Baxen, &c., C. Harvey, Preston.— 


22nd June, 1880 

2546. Executina E Y, &c., 8. Redh , North Finchley.—23rd 
June, 1880. 

Carpets, W. J. Alldred, Grosvenor-square, London.—25th 
une, le 

Hyprants and Stanp Pires, J. Chidley, Cutsdean.—25th June, 


Rariway Caariaces, M. W. Hilles, South Kensington,—29th June, 


2673. Conveyinc Sra-waTer to INLAND Towns, J. Hayes, Leadenhall- 
street, London.—30th June, 1880. 
— or Toy Horses, 8. Loebl, Aldermanbury, London.—lst July, 


1880. 
2688. Pregs for Smoxine, J. McDonald, Birmingham.—1st July, 1880. 
2690. TeLecrapuic, &c., Lines, C. Mosely, W. F. Bottomley, and W. E. 
Heys, Manchester.—lst July, 1880. 
Speepy Separation of Porators, D. Bragg, Southwaite.—Ist July, 


2694. Comurnep CoLour Box and Paverre, R. Spear, North-buildings, 
London.—A communication from Spear and Bergmann, Sonneberg.— 
lst July, 1880. 

2696. DirFERENTIAL-SCREW Devices, J. Hastie, Greenock.—1st July, 1880. 

2698. Currinc Knrrrep Fasrics, H. A. Martin, Lindley, near Hudders- 
field.—1st July, 1880. 

2700. MetaL Gatrs, Hurpies, Tree-cuarps, &c., 8. Wilkes, Sedgley.— 
lst July, 1880. 

2702. Fincer Guipes for Tyre Writinc Macuines, A. M. Clark, Chancery- 

ne, London.—A communication from A. M. Da Costa, Brooklyn, U.S. 
—tlst July, 1880. 
Surps’ Carcors in Butk, W.8. Brice, Liverpool.—2nd 
uly, 1830. 

2705. Pumpinc WaTeR under Pressure, &c., A. B. Brown, Edinburgh.— 
2nd July, 1880. 

= Knives and Forks, J. Pinchbeck, Westminster.—2nd 

Rattway Brakes, A. W. Pigott, Gateshead.—2nd July, 


1880. 
ee Pires or Tuses, 8. Buckley, Guide Bridge, Lancaster.—2nd 
uly, 1880. 
2710. TeLecrarn, C. Kesseler, Berlin.—A communication from F. Fuchs, 
Berlin.--2nd July, 1880. 
BREECH-LOADING SMALL-ARMS, J. F. Swinburn, Birmingham.—2nd 


July, 1880. 

2713. Raisinc Sunken Vessets, D. W. Sargent, Brixton-road, London.— 
2nd July, 1880. 

Water, Arr, &c., A. Anderson, Brixton, London,— 

2716. ENDLEss TRaveLuinc Raitways, J. A. Mays, Old Broad-street, 
London.—2nd July, 1880. 

2717. BottLinc Macuines, G. Jones, Camberwell.—2nd July, 1880. 

2718. CrusHine Sucar-cane, G. Buchanan and W. A. Keay, Bucklersbury, 
London.—2nd July, 1880. 


2719. CLARIFYING Suaar, O11, &., C. G. Pfander, Queen Victoria-street, 
London,—2nd July, 1880. 

2720. Fite for Lerrers, &c., W. Downe, Barbican, London.— 
2nd July, 1880. . 
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| 1787. Horse-coLiars, E. Paquis, Humbécourt, La Haute Marne, France. 
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9721. Evetets, B, J, B. Mills, Southampton-buildings, London,—A com- 
munication from C. Varlot, Grenoble. —2ad July, 1880. 

9723. ADJUSTING SPRINGS for Doors, &c., M. Stobbs, Pimlico, London.— 

uly, 1880. 
and Smooruine, A. B, Furlong, Paddington, London.—3rd 
y, 1880. 
Writixos, &c., D, Gestetner, New North-road, London.— 
‘uly, 1880. 

Macurnes, J. Howard and E. T. Bousfield, Bedford.— 
3rd July, 1880. 

9727. ApvertisemMents, H. A. Dufrené, Finsbury, London,— 
A communication from F. Griot, Paris.—3rd July, 1880. 

2728. Pumps, A. M. Clark, Chancery-lane, London.—A communication 
from E. Leprohon, Avesnes sur Helpe, France.—3rd July, 1880. 

9729. SreaM Tension Manomerer for ANALysina Liquips, L. Perrier, 
Paris.—3rd July, 1880. 

9730. AvromaTic Exectric Time Apparatus, J. Wetter, 
Strand, Westminster.—A communication from W. H. Shuey, Minnea- 
polis, U.8.—3:d July, 1880. 

2731. Enoines, J. Richardson, Lincoln.—3rd July, 1880. 

9732. STRETCHING Boots, &c., C. F. Gardner, Finsbury, London.—3rd 

uly, 1880. 

Rarstxc Water, A. M. Clark, Chancery-lane, London.—A commmuni- 
cation from F, Housse, Paris.—3rd July, 1880. 

0735. SEPARATING Graty, &c., T. Perkins, Hitchin, and 8. Handscombe, 
Melbourne.—38rd July, 1880. 

9736. ALconoL, &c., J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from E. Porion and L. Mehay, Wardrecques, France.— 
grd July, 1880. 

2737. RuLING Lives, D. Hammond, Hackney-road, London.— 
8rd July, 1880. 

9738. Tannina Hives, C. D. Abel, Southampton-buildings, London. --A 

ication from J. Ballatschano, C. Ballatschane, and H. Trenck, 
Berlin. —5th July, 1880. 

9740. TenTertnG Pite and Piusn Fannics, &c., W. Norton, Denby Dale, 
near Huddersfield, and J, H. Hellawell, Nortonthorpe, near Hudders- 
ficld —5th July, 1880. 

2742. Casks or Barres, G. T. Terry, Marylebone, London.—5th July, 
1880. 


2743. Currina Gtiasses, &c., E. Edmonds, Fleet-street, London.—A com- 
munication from V. Schwarz and Co., Paris. —5th July, 1880. 

2745. Brnpinc Mecuanism, W, R. Lake, South ton-huildings, London. 
ication from Johnston, Brockport, New York.—5th 
July, 1880, 


2746. Sueer-suears, W. E. Gedge, Wellington-street, Strand, London.— 
A commun'‘cation from J. Corey, Paula Venura, and N. W. Spaulding, 
San Francisco.—5th July, 1880. 

2747. MorsTeNino, &c., O1L and other Seeps, W. Holt, Hull. —5th July, 
188 


0. 

2748. Fusipce Pives, H. J. Harman, Manchester.—5th July, 1880. 

2749. Centre Cranes, T. Wrightson, Teesdale Ironworks, near Stockton- 
on-Tees.— 5th July, 1880. 

2750. Formine the Backs of Account and other Books, W. Hawtin, jun., 
Paternoster-row, London, and A. D. Collier, Camberwell, London.— 
6th July, 1880. 

2752. Press, H. A. Bonneville, Piccadilly, London.—A communication 
from C. Drevelle, Boulevard St. Marcel, ta 6th July, 1880. 

2754. upon Rartways, 8. J. V. Day, Glasgow.—A communi- 
cation from J. 8. Williams, Brussels, Belgium.—6th July, 1880. 

2755. Excenrrics, E. Edwards, Southampton-buildings, Chancery-lane, 
London,—A communication from J. Lopes, Fayal, Portugal.—6th July, 
188 


2756. 
1880. 

2758. Steam or Power Winpinc Macninery, H. 8. Mackenzie, Penwe- 
nach.—6th July, 1880. 


0. 
Pumps, U. Bromley, G. Crowe, and W. James, Chester.—6th July, 
0. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2056. Preventina Excessive or Insuriovs Heatixe of the Barres of 
Macuine Guns, H. H. Lake, Southampton-buildings, London.—A com- 
munication from E. G. Parkhurst, Hartford, U.8.—17th July, 1880. 

2978. Fircrers, W. R. Lake, Southampton-buildings, London. - A com- 
munication from the Boston Water Purifier Company, Portland, U.8.— 
19th July, 1880. 

2979. and Piaitina Apparatus, W. R. Lake, Southampton- 
buildings, London.—A communication from L. Onderdonk, Adams 
Station, New York, U.S., and C. C. Brown and H. P. Wells, New York, 
U.S.—19th July, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 


786. Surps’ Winpvasses, &c., A. J. Alderman, Capel-terrace, Tredegar- 
square, Bow, London.—2lst July, 1877. 
2955. Crocner Hooks, Z. and J. W. Shrimpton, Redditch.—1st August, 


1877. 

2774. Drittinc Hoves in Rocks, &c., E. Edwards, Southampton-build- 
ings, London.—20th July, 1877. 

2829. WasminG Macuines, A. Nicholson, Kirkcaldy.—25th July, 1877. 

2306. Purnace-orate, W. A. Martin, Charterhouse-street, Holborn-circus, 
London. —23rd July, 1877. 

W. Harrison, Portland-street, Manchester. — 27th 

'y, 1877. 

2990. BarBep CaBLe Fenctyo, &c., Macutnes, H. Gardner, Fleet-street, 
London,—4th August, 1877. 

2807. Treatinc Ones, F. Maxwell-Lyte, Scientific Club, Saville-row, 
London.—23rd July, 1877. 

Guass, A. M. Clark, Chancery-lane, London.—2sth July, 


2825. and Dovstino, B. A. Dobson and J. Macqueen, Bulton.— 
24th July, 1877. 

A. M. Clark, Chancery-lane, London.—28th July, 

2930. SToPrERING Borr.es, W. R. Lake, Southampton-buildings, London. 
— 8lst July, 1877. 

of Atumina, A. A. Croll, Coleman-street, London.— 28th 

uly, 1877. 

32. PYROXYLE or Gun-corron, 8. Davey, Rouen, France.—25th July, 
1877. 

2834. Looms, J. M‘Cabe, Droylsden, —25th July, 1877. 

2925. Steam Borers, J. M‘Kenzie, Glasgow.—3lst July, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 

498. Hypravuic Apparatus, J. L. Clark and J. Standfield, Westminster- 
chambers, Victoria-street, Westminster.—19th July, 1873. 

Wire, T. R. and W. Harding, Tower Works, Leeds,— 
21st July, 1873. 

2527. Puriryinec Ittumtnatine Gas, W. H. St. John, New York, U.8.— 
24th July, 1873. 

2576. Evecrric TeLeorapus, W. H. Davies and F, H. W. Higgins, Corn- 
hill, London.—29th July, 1873. 


Notices of Intention to Proceed with Patents. 
1150. Excine, W. Umpherston, B hall Engine Works, Leith.—17th 
March, 1880. 
1167. Poxtante Desk and Seat, W. Fleming, Dawson-street, 
Dublin,—18th March, 1880. 
1168. Narzs, W. R. Lake, Southampton: buildings, London.— 
A communication from J. E. Wheeler.—18th March, 1880. 
1189. Comprnation Ratt and H. Wedekind, Fenchurch-street, 
ndon.—A communication from F. Hoffman.—19th March, 1880. 

1191. Gas Kiiws, H. Wedekind, Fenchurch-street, London.—A commu- 
2. Distnrectine CLotues, &c., J. H. Nelson and F. Somers, Brigga' 

Leeds.—19th March, 1880. 
1197. Saws, R. Wyburn, Finsbury-square, London.—19th March, 1880. 
1199. Beurs or Banps, J. Heap, Ashton-under-Lyne.—19th March, 1880. 
1203. Sat-cake Pors, W. Fidler, Montpelier-terrace, Upper Parliament- 

street, Liverpool.—20th March, 1880. 
Rotary Enoive, C. Ménard, Rue des Ecoles, Paris.—20th March, 


0. 

1205. VeLoctrepes, T. M. Gribbin and J. Mangnall, Smedley-road, Man- 
chester.—20th March, 1880. 

1212. ELectricaL C. E. Spagnoletti, Maida-hill, London.— 
20th March, 1880. 

1213. Lirenvoys, J. Sample, Blyth. —20th March, 1880. 

1214. Sream Enornes, 8. W. Wilkinson, Stockport, F. Preston, Hudders- 
field, and J B. Hamend, Stockport. —20th March, 1880. 

1219. Drivin Cuarns, H. Renold, Manchester.—22nd March, 1880. 

1220, Gas Generators, &c., C. Pieper, Belle Alliance-strasse, Berlin, 
Germany.—A communication from A. Kloenne.—22nd March, 1880. 

W. Prowett, Fosters Booth, near Towcester.—-22nd 

‘arch, 3 
1227, Beartyes for Bicycixs, &c., W. Bown and J. H. Hughes, Birming- 
am.—22nd March, 1880. 
1229. FLesnine and CLEANING SKINS, &c., 8S. Gase and A. Mader, Rue des 
les, Paris.—22nd March, 1880. 

1236, Scrapers, G. Preston, Manchester.—22nd March, 1880. 

A. Macdonell, Lieut.-General in her Majesty's Army. 
arch, 4 

1328, TeLeorapuic, &,, APPARATUS, W. R. Lake, Southampton-build- 


ings, London.—A communication from E. Davis and P. A. Dowd.—31st 
1267. Laws P 8 F.H Aldersgate 
367. Laws Tennis Poves or Supports, F. H. A ate-street, 
London.—2nd April 1880. 
1387, Orgs, &c., F. J. King, Bishopsgate-avenue, London,—5th 
April, 1380, 
1406. and Mowina M. A. Thompson, Berwick-wpon- 
Tweed.—6th Apri!, 1880. 
1451. Moutpine, J. H. Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from J. D. Delille.—8th April, 1880. 
1535. Hotpinc Letrers, &c., Apparatus, W. R. Lake, Southampton- 
London.—A communication from I, W. Heysinger.—14th 
pril, 188). 
1738. Permanent and &., 8. Russell, Brooklyn, U.S. 
—28th April, 1880. 
Movaste Seats of Carriaces, C. Keen, Farnham.—3rd 
lay, 1880. 
2234. Comuinc Macutnes, E. de Pass, Fleet-street, London.—A commu- 
nication from J. Imbs. - lst June, 1880. 
2318. Lupricatisa Mecuanism, G. E. Vaughan, Chancery-lane, London. 
—A communication from C. J. A. Dick.—9th June, 1880. 
2462. Expansion Gear of Steam Enoines, A. Dobson, Belfast. —18th June, 


1880. 

2673. An Improvep Vesset for Conveyine Sea-water, J. Hayes, Leaden- 
hall-street, London.—30th June, 1880. 

2674. Looms, W. Glover, Prestwich.—30th June, 1880. 

the Brias of Hats, F. Cree and F. Cree, jun , Denton.—1lst 

uly, 

2723. Apsustinc Sprincs for Doors, &c., M. Stobbs, Grosvenor-road, 
Pimlico, London.—3rd July, 1880. 

2728. Pumps, A. M. Clark, Uhancery-lane, London.—A communication 
from E. Leprohon.—3rd July, 1880. 

2780. SrRaicHTeNING or Benpine &c., E. W. Richards and 8, 
Godfrey, Middlesbrough-on-Tees.—7th July, 1880. 

1224. Stoprerine Borties, &c., L. E. Chagniat, South Lambeth-road, 
London.—22nd March, 1880. 

1232, CorLer Cans, G. W. von Nawrocki, Berlin.--A communication from 
A. Naumann.—22nd March, 1880. 

1238, Gas Heatino Arraratvus, W. P. Thompson, High Holborn, London. 
—A communication from J. Cougnet.—23rd March, 1880. 

1245. Wine Cooter, L. Dee, Sherwood-street, Golden-square, London.— 
23rd March, 1880. 

1246. Cranes, J. H. Wilson, Liverpool.—23rd March, 1880. 

1262. Kxeapine, &c., Doueu, J. Turnbull, jun., and J. MacDonald, Glas- 
gow.—25th March, 1880. 

1272. VeLocirepes, W. Hillman, J. K. Starley, and G. Singer, Coventry. 
—25th March, 1880. 

1278, Sprinos for Carriaces, W. Edwards, Birmingham.—27th March, 

88! 


1880. 
1279. Recervine and Returnine Cricket Batts to the Bower, J. Jeffery, 
Epsom.—27th March, 1880. 
1311. Rorary Enorye or Pump, 8. Mellor, Stepney, London.—30th March, 
8 


1880. 

1312, Securntna Wixpow Sasurs, &c., W. P. Bonwick, Shepherd’s Bush, 
Londou.—30th March, 1880. 

1321. Diccine Peat, &c., H. Simon, Manchester.—A communication from 
C, Schlickeysen.—31st March, 1880. 

1322. Raistne and Lowerinc Loaps or Weicuts, H. E. Newton, Chan- 
cery-lane, London.—A communication from J. P, Poirot.—2lst March, 
1880. 


1335. Compustion of Fue., G. W. von Nawrocki, Berlin.—A communica- 
tion from R. Miiller.—lst April, 1880. 
1370. Borter or Cyiinpers, 8. Dixon, Marple.—3rd April, 


1880. 

1679. Honrse-ctotus, W. Jenkinson, London Wall, London, and J. F. 
Mayman, Batley Carr.—23rd April, 1880. 

2024. Bessemer Process, P. M. Justice, Southampton-buildings, London. 
—A communication from A. L. Holley.—18th May, 1880. 

2261. VoLute Sprinos, T. Brown, Newburn.—3rd June, 1880. 

2273. Gare-stop, 8. J. Bury, Whitstone.—4th June, 1880. 

2398, Bepprnc for Horses or other ANtmats, D. Gaussen, Lechlade.—1l2th 
June, 1880. 

2618. Iron and Street, Smettinc Ores, &c., G. Ellinor, Sheffield. —26t% 
June, 1889, 

Grain, &c., L. 8. Chichester, Jersey City, U.S.—29th 

une, . 

2685. Wixpow Curtarns and Butxps, E. Hooke, Clapham-road, London. 
—lst July, 1880. 

2705. Exornes, A. B. Brown, Edinburgh.—2nd July, 1880. 

2726. Haymakinc Macuines, J. Howard and E. T. Bousfield, Bedford.— 
8rd July, 1880. 

2749. Centre Cranes, T. Wrightson, Teesdale Ironworks, near Stockton- 
on-Tees —5th July, 1880. 

2766. SreeRiNG Vessets, T Glover, jun., Sunderland.—6th July, 1880. 

2773. Vatve Gear for Steam Enornes, G. Low and E. J. Davies, Ipswich. 
—b6th July, 1830. 

2956. Preventina Excessive Heatine of the Barrets of Macuine Guns, 
H. H. Lake, Southampton-buildings, London.—A communication from 
E. G. Parkhurst.—17th July, 1880. 

78. Fitters, W. R. Lake, Southampton-buildings, London.—A com- 
munication from the Boston Water Purifier Company.—19th July, 1880. 

2979. Sewinc ATTACHMENT, W. R. Lake, Southampton-buil 
London.—A communication from L. Onderdonk, C. C. Brown, and H. 
P. Wells,—19th July, 1880. 


All ms ha’ an interest in opposing any one of such applications 

should leave in writing of their objections to such application 

= the office of the Commissioners of Patents within twenty-one days after 
te. 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tak ENGINEER at the office of 
Majesty's Commissioners of Patents. 


8090. Pires ror Conveyinc Water, W. Lyon.—Dated 12th December, 
1879.—(Not proceeded with.) 2d. 
A certain length of the pipe is formed with perforations and an india- 
rubber tube is passed over such part. 
$3481. Treatine Starcu Resipves, A. Manbré.—Dated 29th August, 1879. 
—(Not proceeded with.) 2d. 
This relates to a means of obtaining from the residues of starch“called 
“ wash,” dextro glucose, spirit, vinegar, or like products. 
4674. Steam Encryes, &c., W. F. Goodwin.—Dated 17th November, 1879. 
—(Complete.) 6d. 
This relates partly to the peculiar construction of the cylinder heads 
with suitable boxes or cases, in which sliding valves are enclosed and 
rated, the valves and the ports being situated as nearly as possible to 
the piston space, and in such a manner as to leave only the thickness of 
metal necessary for strength between the valve space and piston space, 
and to secure the largest port possible. 


4843. Tramways, J. 8. Gabricl.—Dated 26th November, 1879. 6d. 

Cast iron blocks of the size of ordinary stone blocks are formed with 
grooves at top and bottom to receive the flanges of the tram wheels, and 
when one side is worn the block is reversed. Continuous T irons are 
setin the concrete in inverted positions, the central stem projecting 
above the concrete. The blocks are laid over the concrete and the stem 
enters the groove in the under side and keeps the blocks in position. 
4844. Lamps anp Lanterns, W. Harvie.—Dated 27th November, 1879. 

6d. 


The lantern has a double top, back and bettom, with an air space 
between them, to which air is supplied by vertical tubes. When the 
door is opened air is supplied by perforations in the side of the casing 
enclosing the space between the two bottoms, so that they become 
opened when the door is opened, and closed when the door is closed. In 
lamps having the oil vessel enclosed in a casing through which air is 
drawn, a deep ring of metal forms an annular space between it and the 
outer casing, and in the upper part of this space perforations are made 
allowing air to _ up through a second annular space surrounding the 
oil vessel, and then to the burner. 

4845. Faciuiratixa tue Discuarce or GRAIN AND BULK CARGO FROM 
Surps, G. F. Lyster.—Dated 27th November, 1879. . 

A travelling carrier can be moved along the quay to bring the elevator 
tothe ship. The elevator consists of a trunk with an endless chain of 
buckets, to which motion is imparted by a winch. 

4846. SunstiTvre ror Gurra-percua, F. Mourlot.—Dated 27th November, 
1879.—(Not proceeded with.) 2d. 

The bark of birch is distilled over an open fire, and leaves behind in 
the retort a black liquid which solidifies in coming into contact with the 
air. This substance is used as a substitute for gutta-percha. 

4847. Heartino, Moistenine, VENTILATING, PURIFYING, AND MEDICATING 
THE Arr oF Rooms, &c., T. D. Clare.—Dated 27th November, 1879. 

A stove has air 
it heats and discharges into the chamber to be heated. In connection 
with the air passages a receptacle is formed, into which materials for 
moistening, purifying, or medicating the air are placed. 

4849. Srencu-TRaps ror Sivks, WAsH-HAND OR TorLeTTe Basins, &c., 
G. Claughton.—Dated 27th November, 1879. 6d. 

A light hollow casting has in the interior webs to effect the trapping. 
In combination with the ordinary connections for passing fluids is an 
opening in the upper part, which may be connected to an overflow pipe. 
4850. Toots ror Aprapinc, or Corrine, J. Kirkwood.—Dated 

2ith November, 1879.—(Not proceeded with.) 2d. 

The acting surfaces of tools for filing, abrading, or cutting are formed 
by combining together a number of separate plates or pieces. 

4851. Treatment or Vakious SupsTances For Foon, G. 0’Brien.—Dated 
27th November, 1379.—( Not proceeded with.) 2d. 

Edible seeds, fruits, and berries are heated to a temperature of 
212 deg. Fah., after which they are further heated until they become 
slightly charred, whereby all putrescible fluids are destroyed and the 
seeds sterilised of so-called ‘‘ spontaneous generation.” 

4852. Dressine Fiovr, T. F. Hind and R. Lund.—Dated 27th November, 
1879.—(Not proceeded with.) 2d. 

The outer line of the silk of the dressing reel is made circular in cross 
section instead of polygonal, as hitherto. 


ance. VaLance SUSPENDERS, C. S. P. Wood.—Dated 27th November, 1879. 


Aclip is made of thin sheet metal bent at right angles, the horizontal 
portion being equal in length to the width of the angle iron forming the 
sides and ends of the bedsteads. The inner end of the clip is bentround 
into a hook to clip over the inner edge of the angle iron, and to the lower 
end is attached a nursery or safety pin. A number of clips are fitted 
round the angle irons and the valance is hung by means of the pins. 
4854. Toots anp MACHINERY FOR THE MANUFACTURE OF BREAKFAST AND 

OTHER CANS, COFFEE AND OTHER Ports, &c., J. Caddich.—Dated 27th 
November, 1879. 

In effecting “ edging” a pair of tools worked in a press are used, the 
lower fixed one consisting of a plate with a curved or straight edge, 
according to the article to be made. Near the acting edge of the lower 
tool are stops for determining the width of the part to be edged. The 
upper tool is secured to the screw of the press, and consists of a plate 
having a figure corresponding to and capable of bearing closely against 
the acting edge of the lower tool. The machine for “ paning” or closing 
one edge upon another consists of a horizontal sliding closing tool, the 
acting edge of which is concaved, and of the same form as the article to 
be produced, At the opposite side of the machine is a hinged support for 
the can during the closing operation. 

4855. Reapinc Macnines, 7. Culpin.—Dated 27th November, 1879. 6d. 

An auxiliary cam, coinciding with the portion of the ordinary cam 
opposite the rake when passing the platform is fixed by a tightening 
screw to the ordinary cam, and acts upon rake arms having an extra 
roller on a projecting bracket, so that the arms muy ride over the edge of 
the auxiliary cam to lift their blades clear of the cut grain on the plat- 
form, whereby they act as dummy or reel blades for gathering the heads 
of the grain over and upon the platform for the cutting operation. 
4856. Tyre Composine anp DisTRIBUTING Macuines, R. Winder.—Dated 

27th November, 1879.—(Complete.) 6d. 

The bottom of the fount, which is divided into cells, has slots cut therein, 
each of less width than the types contained in the cells above. The 
type ejectors operate through the slots and consist of pusher bars of thin 
pieces of metal operated by a reciprocating beam actuated by acam. So 
as to govern the motion of the pusher bars, the depression of keys move 
sliding bars formed with recesses into which upright bars take, allowing 
the rear ends of the pusher bars to fall, and the acting end to rise, and a 
type will be ejected on the forward motion of the beam and pusher bars. 
4857. Gas Burners ron Heatine, J. F. and G. E. Wright.—Dated 27th 

November, 1879.—(Not proceeded with.) 2d. 

The burner is made of wrought or cast iron, or fire-clay, and each jet 
burns from nozzles projecting from the body of the burner. A metal 
plate is arranged with perforation corresponding with but larger than the 
nozzles, and is fitted so that the latter project into the holes, leaving an 
open space between the nozzle and the rim ofthe hole. Air can only pass 
to the burner through this space. 

4858. Currine Buttons, &c., J. G. Wilson.—Dated 27th November, 1879.— 
(A communication.) 
relates to the combination of apparatus for holding and adjusting 
ivory nuts and other material to be operated upon by revolving cutters. 
4859. RENDERING AN ATMOSPHERE ANTISEPTIC, &c., A. Bell.— Dated 27th 
November, 1879. 6d. 

A wheel or set of vanes for the purpose of charging the atmosphere 
with dry medicaments is keyed upon an axle supported by a frame, with 
a hopper to contain the medicaments. A stream of air is directed upon 
the medicaments by a tube proceeding from a fan, and then passes along 
a tube to the patient’s mouth and is respired. 

«080. Srorrerine Borties, J. F. Hoyne.—Dated 27th November, 1879. 
4 


This consists in sinking or driving the cork sufficiently deep into the 
neck of the bottle, and then placing sealing wax or other suitable material 
upon the surface of the cork, on which is placed a button or disc of glass 
or other suitable material. 

4861. Matca Boxes, &c., W. P. Thompson.—Dated 27th Novem- 
ber, 1879.—(A communication.) 8d. 


The machine consists of three principal parts, First, a reservoir con- - 


taining the matches ; Secondly, a measuring apparatus designed to regu- 

late the quantity of matches put into each box; Thirdly, a presser or 

prismoid mounted on a carriage and pressing the measured out matches 

into the box. 

4862. Meratuic Packine Cases FOR PRESERVED Fatt, &c., 8. Pitt.— 
ted 27th November, 1879.—(A communication.) 2d. 

The cans are made from the tin-plate of commerce, and have their 
interior surface electro-plated with silver or other non-oxidisible metal or 
lined with parchment, paper, or other organic substance. 

4863. MuLEs TWINERS FOR SPINNING AND Dovustine Corton, &c., 
Lowe.—Dated 27th November, 1879. 4d. 

This consists in placing upon each end of the faller shaft a pulley or 
pulleys connected together by a chain or rod passing around guide or 
friction pulleys, in such manner that when the faller shaft is turned at 
the head-stock end, the motion will be communicated without torsion or 
twisting to the off end of the said faller shaft, whereby the evil effects 
which were procuced by the torsional strain of the shafts are avoided, 
po oe cops are formed and shaped with a regularity not hitherto 
obtained. 


4864. Passencer REGISTER FOR Omntbuses, H. J. Fielders.—Dated 27th 


ore, Macutnes, M. and J. Hopkins.—Dated 24th November, 
879. 6 


. 

This relates partly to a lever so arranged as to be actuated by the 
pressure bar or material worked upon, such action being transmitted to 
the tension device, by means of a bar or rod having a conical, tapered, or 
wedge-shaped end or rack acting on a pinion. 

4840. Spriper or PHANTOM WHEELS FOR PERAMBULATORS, VELOCIPEDES, 
&e., H. J. Brookes. —Dated 26th November, 1879. 6d. 

The spokes have heads at one end to fit countersunk holes in the rim, 
the other end being placed in a mould, in which the hub of the wheel is 
cast. 

4841. Portasie Kits, W. Chippindale.—Dated 26th November, 1879. 4d. 

A number of kiln are com together to work on the con- 
tinuous principle, and each of them is mounted on wheels movable along 
lines of railway, suitable flue connections provided to enable the 
products of combustion to pass from one kiln to another. 


N ber, 1879. 10d. 

A series of arms or levers is employed corresponding in number with 
the stopping places of the vehicle, which arms or levers are mounted 
side by side upon a revolving screw shaft or spindle in such a manner 
as to be slowly traversed along the said screw. The arms or levers are 
provided with ratchet wheels and pawls or with equivalent contrivances 
and indicating or recording apparatus arranged in connection with the 
steps of the vehicle, so that entrances or exits shall be duly registered, 
whilst the arms or levers as the different stages of the journey are 
arrived at are in succession thrown into and out of action by automatic 
means. The motion of the screw may be obtained by clockwork, or 
it ey be transmitted by means of gearing from the wheels of the 
vehicle. 

4865. Weicuine Loaps Carriep By Wacons, &c., R. Harper.—Dated 28th 
November, 1879.—(Not proceeded with. 
nsists in arrangements that will measure and show the amount 


passages communicating with the external air, which - 
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of deflection to which the spri of the vehicle are subjected by the 

weight of the vehicle supported by the springs and by the load ed 

upon or to be carried by the vehicle. 

4866. Armour anp Provectives, J. W. Spencer.—Dated 28th 

The ar jectil made by the ordinary 

armour plates or projectiles are e by the o process 
either of malleable iron or steel, and then submitted to a process of 
carburisation by embedding them in charcoal or other carbonaceous sub- 
stances in suitable furnaces, and subjecting them to heat for such time 
as is requisite to give the necessary depth of carburisation. 

4867. Coatinc or ComposiTion For CovERING Fasrics, W. P. Thomp- 
28th November, 1879.—(4 communication.)—{Not proceeded 
wit 2d. 

This consists, First, of ninety-seven parts by weight of boiled linseed 
oil or other good drying waterproof material of si characteristics ; 
Secondly, three parts by weight of sulphate of copper. 

4868. Buryinc MAGNESIAN OR OTHER LowesTonE, F. C. Glaser.—Dated 
28th November, 1879.—(4 communication.) 2d. 

A furnace or kiln of o 'y construction, but fired by , intended 
for dead burning the lime, is lined with lime bricks. To gas in addi- 
tion to atmospheric air is added pure oxygen, or oxygen containing only 
some percentage of nitrogen, by which means a more perfect combustion 
of the carbon and a heat increased to the highest degree is obtained 


epee acid ; Secondly, the process of preparing the chemical compound 
y adding to a boiling solution of sulphate of protoxide of iron, firstly, a 
~ of nitre and sulphuric acid, and secondly, sulphate of protoxide 
n. 

48092. Cranes, 7. Kendrick.—Dated 29th November, 1879. 4d. 

The cradle is mounted upon springs, attached by one end to the 
underside of the foot of the c e, and by the other end to a frame or 
carriage upon wheels or castors, the end attached to the frame being 
fixed in bearings, by which the length of the epring. and consequently its 
strength, oo graduated to the weight of the child. 

4898. Fire Extincuisuers, G. W. von Nawrocki.—Dated 29th November, 
1879.—(A communication.) 6d. 

This relates to en for producing a jet of liquid by means of 
direct gas pressure, and consists in the application of a receptacle for acid 
made of glass or other brittle material, weaker towards the bottom than 
at the top, and provided if desired with an annular groove near the 
bottom, said receptacle being losed in tallic tube or casing, and 
broken to pieces by pressure when the apparatus is to be set in action. 
4894. Barometer on WeaTHER Giass, M. L. Miller —Dated 29th 

November, 1879.—(Not proceeded with.) 2d. 

This consists of a dial suspended by a gut cord passing through a 

hollow column, pillar, or tube, and capable of escillating in a horizontal 


4869. Mincinc Meat anp VeceTaBLes, IV. Gedge- 
—Dated 28th November, 1879.—(A communication.)—{ Not proceeded with.) 


4d. 

Circular knives are fixed upon an axle fitted with handles, by which a 
to-and-fro motion is imparted to the knives. 

4870. Furnaces ror CHemicat Processes, J. Mactear.—Dated 28th 
November, 1879. 

This consists of furnace for chemical processes in which the materials 
to be furnaced are supplied at or near the centre of a disc-like hearth or 
furnace-bed, which forms the bottom of a reverberatory chamber and 
rotates about a vertical axis, and the surface of which is divided by low 
concentric, or spiral or other suitable ribs or walls, the materials over- 
flowing or being moved gradually outwards, or from each compartment 
to the next outer one and from the outermost part into a stationary 
channel. 

4871. WHEELS ror Rattway anp Tramway Carriaces, 7. Rigby.— 
Dated 28th November, 1879.—(A communication.) 6d. 

This consists principally in constructing the wheels with a metal body 
and a tire of vulcanised fibre. 

4872 Tram CaRRiaces For Mitts, &., S. and J. Allmark and J. Hayes. 
—Dated 28th November, 1879. 6d. 

carriages that each article to 

portions of machinery, has its own 

of these carriages may be readily 

being the minimum. 

4873. Emery Rotters ror Grinpinc Carps, J. Hayes.—Dated 2nd 
November, 1879. 4d. 

This consists in manufacturing emery rollers for grinding cards with 

clear spiral space running round them from end to end. 

4874. Parer-reepinc Device ror Printinc Pressss, C. Ellery.—Dated 
20th November, 1879. 6d. 

A sliding head arranged to reciprocate is provided with a movable cross- 
bar for carrying sliding tubes, and adapted to move in alineat right angles to 
sliding heads in combination with catch pieces or other releasing device. 
A suction pipe causes the top sheet of a pile ot paper to be held firmly 
against the sliding tubes which convey it to the nipper of the press. 
4875. Cicarettss, &c., A. M. Job.—Dated 28th November, 1879. 2d. 

This consists in waterproofing paper with any hard waterproofing gums, 
varnish, oxidised oils, or printing ink. 

4876. Sprxpies, &., W. G. H. Peltzer.—Dated 28th November, 1879.— 
(Partiy a communication.) 6d. 

The bobbin receives motion from the spindle wholly or ally by 
frictional contact, as, for example, a flange is formed on the whorl or upon 
a part attached to the spindle, and a washer of felt, cloth, or o 
suitable material is interposed between the said flange and the flange or 
end of the bobbin. 

4877. Discnarcinc Heavy Orpnance, F. Wirth.—Dated 28th November, 
1879.—(A communication.) 6d. 

The firing apparatus consists of a lock tube, the front part of which is 
hollowed out to an enlarged diameter to receive a firing cartridge or 
detonator, which is secured therein by a lateral set screw. 

4878. Torrepo Boats, &c., W. R. Lake.—Dated 28th November, 1879.—(A 
communication.) 8d. 

is relates partly to providing a torpedo boat with a detachable 

magazine, which on striking the object attacked yields or moves back- 

ward within the boat and thereby decreases the buoyancy of the fore end 

of the same. 

4879. SEPARATION AND UTILISATION OF THE Tin AND IRON IN TINNED 
Iron WastTE, A. Gutensohn.—Dated 28th November, 1879. 4d. 

This consists in the application of a current of galvanic electricity 
generated in a battery of which at least one element is formed by the 
waste material and solutions of salts obtained therefrom. 

4880. Kitns, W. Kirby.— Dated 28th November, 1879. 6d. 

This refers to a kiln formed into two chambers of any suitable length 
and one at the end of the other. One is used entirely for steaming and 
burning p! bricks or forms, and the other for ordinary or common 
bricks or forms. 

4881. Rorary Encrngs, B. G. Brewer.—Dated 28th November, 1879.—(A 
communication.) 6d. 

The engine is composed of a cylinder having at its lower part two 
orifices, one for admitting steam, the other for the escape and vice versd, 
when the engine is reversed. 


consists principally in so constructing and arranging tram 
carried, such as rollers, cans, or other 
and that any number 


separate carriage 
joined together to form a train, two 


tion or plane within a case or chamber of glass, wood, or other 
ae forming part of, or fitted to, the base-plate or stand of such 
rometer. 


4895. Furrowine Mitistones, R. Sinith.—Dated 29th November, 1879. 


4d. 

This consists in traversing the ordinary set of furrows by a second set 
formed at an opposite angle. 

4896. Manuracture or CHLoripe or Lime, F. Wirth.—Dated 20th 
November, 1879.—{A communication.)—( Not proceeded with.) 2d. 

This consists in periodically or continuously introducing hydrate of lime 
in a shower of fine powder into a single absorbing chamber filled with 
chloric gas. 

4897. Borrers ror Rattway Venicies, &c., 7. B. Matthews and J. A. 
Timmis.—Dated 29th November, 1879. 

The plungers have solid projections which prevent them from coming 
out of their cases. 

4898. Correr RoLters ror PrIntING, P. Jensen.—Dated 29th November, 
1879.—(4A communication.) 4d. 

This consists in the employment of electroly tical eopper in and for the 
castings of rollers for printing purposes. 

4899. CLosinc Pockets anp Baas, G. W. von Nawrocki.—Dated 29th 
November, 1879.—(A communication.)—( Not with.) 2d. 

The pocket is made with a flap or part folding on to the pocket and 
fastened thereto by a suitable fastener. 

4900. Manoracrure oF LeaTuer, F. Wirth.—Dated 29th November, 
1879.—(A communication.) 2d. 

This relates to the treatment of hides or skins with a selution consist- 
ing of peroxide of iron, soda, and sulphuric aci 
or Recutators, C. B. Hearson.—Dated 29th November, 

In ‘consumers’ governors” the aperture by which air enters and 
passes from the box is made so small that the free motion of the flexible 
diaphragm is prevented, owing to the slow passage of air. To prevent 
the fixing of the valve on its seat the latter is made conical, the valve 
being of hemispherical form. To avoid injury to the valve seat tubular 
chambers are formed in the box, one at the upper and one at the lower 
part, such chambers enclosing the upper and lower parts of the valve 

The end of the ventilating pipe is soldered to a short branch tube 
formed ona metal socket, and communicating with the interior thereof, 
such socket being ae sr on the top of the governor and around the 
nozzle, in the side of which is the air aperture. The socket is secured 
by acap attached to the nozzle, an annular space being lett between 
them, and communicating with the ventilating pipe by a branch tube, 
and with the interior of the governor by the air aperture. 

4908. Tetepnones, C. Scribner.—Dated 29th November, 1879.—(Partly 
@ communiation.) 8d. 

This relates partly to a knife-like block"with its blade completing the 
connection of the subscriber's line through the indicator to earth, and 
breaking this connection when the blade part is displaced by the applica- 
tion of the flexible connector. 


4904. Bricks ror Rerractory Linivos, &c., EB. Dering.— Dated 29th 
November, 1879. 4d. 

This relates to the manufacture of bricks, &c., by submitting dry 
lime to an extremely high pressure, and subsequently firing the same. 
4905. Fastener ror Potes or Four-wHeeLep VEnIcLes, 0. Jones.— 

Dated 29th November, 1879.—(Not proceeded with.) 2d. 

This consists of a pole fastener eonstructed of a length of chain 
secured at one end to a metal band or hoop encircling the pole, and fixed 
to it just above the which enters the pole socket on the fore carriage, 
and at the other end to a weighted rod or bar pendant from the rear part 
of the fore carriage or other fixed point in rear of the fore axle. 

INSTRUMENT, &c., B. E. Bormand.—Dated 1st December, 


Two convex metal plates of any suitable form and size are joined at 
the edges fora short distance, and in the centre of the enclosed space is 
placed a tube. By singing through this mouthpiece, and with the pres- 
sure of the fingers on the plates, the sound is produced. 

4907. Prustinc Macuinery, A. Sauvee.—Dated 1st Deeember, 1879.—(A 
communication.) 8d. 

One or more fiat bars stand close and parallel to the delivery tapes, and 
when the cut sheet comes down the delivery tapes, the fresh cut edges are 
maintained flat in front by the bars, thus compelling it to come down 
straight on the “flyer.” The rotary knives and the flat bars are so con- 
nected together that when feeding ‘‘ wastes” either of the “ layers on” 
can suddenly di tthe knives, and at the same time lift up the 


4882. Hanornc Lirts or Hoists, M. Kennedy.—Dated 28th Ne ber, 
1879. 6d. 

A cylinder is suspended from the roof and contains a ram or inner 
cylinder, two collars being fixed to the hanging rods to prevent the latter 
lifting out. A crosshead with chains to attach to the weight to be lifted 
is connected with the inner cylinder. 


4883. Scurcuine, &c., Frax, Hemp, &., G. Lowry.—Dated 28th Novem- 


ber, 1879. 4d. 

This relates, First, toa mode of ting the tching bars, brushes, 
heckles, or heckle bars on the belts, sheets or chains of sheet heckling 
machines ; Secondly, to the employment of a wire or adjustable scraper 
stretched across the heckles either inside or outside the rows of pins to 
scutch, rub, and scrape the material under operation. 


4884. Heatine Pusiic Buitvises, &€c., F. Whitehead and G. Cummings. 
—Dated 28th November, 1879.—( Not proceeded with.) 2d. 
This consists in the employment of sheet iron flues, in which a current 
of hot air is established by means of one or more gas or other burners 
contained in boxes communicating with such flues. 


4885. Mixixc anp Kwneapine Cuay, &., A. Theyskens.—Dated 28th 
November, 1879. 6d. 

This consists of a horizontal cylinder or barrel in which is a rotary 
shaft provided with helical arms or blades mounted in pairs, so as to 
form portions of a double-threaded screw, and with knives or cutters, 
and a slightly curved arm or vane. 
4886.{Corks anp Sroprers For Borries, H. Cockran.—Dated 28th 

November, 1879.—(Not proceeded with.) 2d. 

A cork is employed having a passage through its centre, in which is 
provided a seat, and into this passage is introduced a lining or tube of 
glass or other material, so that the same will in one case extend as far as 
the seat, the latter being left exposed to receive a glass or other stopper 
previously placed in the neck of the bottle, and which passes freely 
through said lining or tube, and presses against the seat when the bottle 
is charged, and thereby hermetically closes the aperture till such time as 
it may be ejected therefrom to allow of the contents being drawn off. 
4887. Ticker Hocpers anp Exuisitors, A. Gache and F, Bertrand.— 

—Dated 28th November, 1879.—(Not proceeded with. . 

This relates to a ticket-holder to be worn in the buttonholes of the coat 
or other article of attire. 

4888. InpicaTors FoR ASCERTAINING THE Power oF STEAM ENGINES, 
&c., E. T. Darke.—Dated 28th November, 1879. 8d. 

The dimensions of the cylinder and piston are greatly reduced, and the 
spring is reduced to correspond with the lessened area and shortened 
stroke. The spring instead of being made of round wire is of steel wire 
of rhomboidal section, of a width equal te about twice its thickness. The 
piston rod and pencil arm are hollow. A clockwork movement works a 
second pencil, which is brought in contact with the paper once for each 
reciprocation of the drum. 

4889. Atracuinc Hanpies To Bacs, &c., W. R. Evans.—Dated 28th 
November, 1879. 6d. 
This consists in providing an elastic connection bet the handleand 


bars in front of the “ flyer” completely out of the way, so that the waste 
sheet is delivered uncut by the “‘flyer.” At the four corners of the bed 
are fitted adjustable clamp pieces, working in guides in the side frames. 
A new set of tapes is introduced between the perfecting cylinder and the 
delivery roller, whereby the printed sheet may be cut before reaching the 
delivery rollers. and two sets of delivery tapes are dispensed with. 
4908. Service Boxes ror FivusHine CLoset Pans, &e., F. 

lst December, 1879.—(A communication.) -(Not proceeded 

with. L 

Two receptacles are employed, the top one being supplied with water 

by a float valve, and mounted on axles, so that it can be canted to deliver 
its contents rapidly into the lower receptacle, which communicates 
with the pan or other object to be flushed, or it may be the pan itself. 


4909. LvusaicaTinc STEAM ENGINE AND OTHER CyLinpERs, J. J. Royle. — 
Dated 1st December, 1879. 6d. 

A communication is provided by a pipe between each end of the 
cylinder, through a pair of cones or combination of parts similar te those 
used in an injector, in such a manner that as a jet of steam passes the 
cones at each stroke of the piston a vacuum is produced. A vessel con- 
taining the lubricant supplies the same to one of the cones, and is drawn 
into the cylinder at each stroke by the vacuum so produced. 

4910. Treatment or Beer, &c., F. H. F. Engel.—Dated 1st December, 
1879.—(A communication. )—(Not proceeded with.) 2d. 

The beer is cooled in a closed vessel until the separation of the albumen 
begins, and is than kept for some time at this low temperature. From 
the vessel the beer is led to a filter in an air-tight casing, where the 
og and impurities are removed, after which the beer may be 

ti 
4911. Compinc Woot, &., J. W. Thornton and C. Hoyle.—Dated 1st 

December, 1879. 6d. 

The length of the pillars of the small inner circular comb is reduced, 
and on the top shaft of the combing machine is fitted for each dabbin 
brush apparatus a balanced disc in which is excentrically fixed a pin, an 
on which is fitted a block which works in a sharp downward curved sector 
with a plate on its underside, in which is a slot hole, and the bottom end 
of the plate has a slightly pees boss carrying a rod with a screwed 
end. This end passes through a boss on a slide on the end of which is a 
flange, to which the dabbing brush is fixed. One sliver funnel is em- 
ployed to take up the sliver after having been combed instead of four or 
more funnels as hitherto, by which means the working parts of the 

hi 


4912. ‘PORTABLE Sream Cranes, G. Russell.—Dated 1st December, 1879. 


The carriage is constructed of plates and angles of malleable iron. On 
the top is rivetted or bolted a strong plate lying horizontally, 
and also a similar plate on the bettom. These two pletes are parallel to 
each other, and have each a ring of cast iron or other metal bolted or 
rivetted at or near their centre, and these veg are bored accurately so 
that the main or central post of the crane fits into them. The ash-box is 


the bag or other article to which it is to be attached. 

4890. Roortne Ties, &c., R. Beckett. —Dated 29th November, 1879 4d. 
This ‘ists in the facture of roofing tiles applicable for table 

verges, each having a downward flange for that portion of its length not 

overlapped by the verge tile above, and so arran, as to work in with 

the other tiles, or with other kinds of roofing, and form no i di t to 


bined with a heavy weight, so as to help to balanee the load being 
lifted by the crane, or it may be combined with and form part of a water 
tank. 


4013. Reorster Stoves, &c., R. H. Griffin. —Dated 1st December, 1879. 
The ‘grate is similar in appearance to a ter stove, but it has a 


the slates or other covering constituting the roof. 
4891. CuemicaL Compounp ror THE TREATMENT OF Hinks, &c., F. Wirth. 
—Dated 29th November, 1879.—(A communication.) 
This consists, First, of a compound of peroxide of iron, soda, and sul- 


ble blower and ventilator directly over the fire. The fireplace is 
encased with iron and lined with Stourbridge or similar lumps, and has 
an iron cover over the top, thus forming a kind of furnace. e opening 
into the flue is over the front part of the fire. The flue consists of a tube 
for conveying the products of bustion to the chimney. 


4914. anp Parasois, W. L. Wise.—Dated 1st December 
—{A communication.)—(Not proceeded with.) 4d. » tr, 
Where the stretcher and ribs are joined together a spring is intro. 
duced, and by bearing on the stretcher tends to keep the ribs in 
closed position (when the umbrella is not in use) without the aid of an 
fastening ring or cap. y 
4915. Dress Susrenpers, J. 7. Thorp and T. C. Righy.—Dated 1st Decem. 
ber, 1879.—{ Not proceeded with.) 2d id ‘ 
d ist of a clip with a tilting bar 


e P of the 

The bar is attached at each end to a cord, and these cords pass through 

two holes in the clip, and are united into one above the same. 

4916. Compositions ror InsuLATING TELEGRAPH WIRES, CABLEs, 
J.C. Mewburn.—Dated 10th December, 1879.—(A communication.) —(Not 
proceeded with ) 2d, 

The composition consists of 501b. natural asphaltum, 301b. resin 
101b. bees’ wax, 101b. caoutchouc, and 10 gallons of linseed oj] or 
driers, 12lb. litharge, 151b. of manganese, 5 lb. borax, and 51b. lime. 
For protecting from the carbonising and destructive influence of the 
heat developed by the transmission of the electric current or fluid 
40 Ib, powdered asbestos and 18 1b. powderedalum. The pipes containing 
the wires are filled witha positi isting of 60 gallons of d 
oil, 401b. caoutchouc, 11201b. natural asphaltum, 3201b. powdered 
asbestos, and 1501b. powdered alum. 


4917. Propuction or Steam, HypRoGEN, AND Oxyp oy 
Carzon, F. C. Dehaynin.—Dated 1st December, 1879. 6d. 
This relates to the simult and aut tic production of steam 
and its decomposition into carbonic oxide in one and the same apparatus, 
4918. Manuracrure or Waite Leap, W. KR. Lake.—Dated 1st December, 
1879.—(A communication.) 6d. 

The fumes from galena or other lead ores when subjected to the joint 
action of heat and air are cooled and then collected in 8, and exposed 
to the joint action of heat and air to destroy all the = cles of carbon, 
sulphuret of lead, or both, by either throwing the fumes on a bright, 
clear anthracite or coke -fire, with blast from the sides or from below, or 
by throwing them over such fires or into a cupola furnace, or by thowing 
or blowing them into a generator or gas flame, or through externally 
heated retorts, and then in either case collecting the escaping fumes in 
bags or screening chambers. 

4919. Asu Suoots, Fixep Wasnstanps, &c., J. Smeaton.—Dated 13 
December, 1879.—(A communication.) 6d. 

A branch shoot or swinging hopper is employed at each floor of the 
building, and is so arranged that whether the hopper is open or closed 
the communication with the main shoot and the several floors where the 
branches are situated is so controlled as to prevent the entrance of dust 
from the main shoot iuto any of the floors. 

4920. ORGAN Pipes, IW. Sweetland.—Dated 1st December, 1879. 4d. 

A piece of vellum or skin is placed over the tops of the pipes or a hole 
in the side of the pipes, also on the side of the feet or sockets of the 
pipes, such vellum or skin being sufficiently slack to allow it to undulate 
the air through a hole cut in the pipes, and the slot piece so made as to 
give a large or srmall opening, so made as to regulate the power of the 
tones. 

4920. Hicu Sreep Torrepo Boats, &c., J. Donaldson. 
Dated 2nd December, 1879.—(Not proceeded with.) 2d. 

Fixed girders, arched superstructures, or detachable trussed poles, are 
carried beyond the stern, forming a prolongation of the vessel above the 
water line, to which is attached a shaft having at its outer end ascrew 
propeller. 

4922. Raitway Brakes, H. Hesterton.—Dated 2nd December, 1879.—( Not 
proceeded with.) 2d. 

A cylinder has at each end another shorter cylinder in which work 
in opposite directions the pistons actuating the brake gear. Outside the 
larger cylinder, about the middle of its = is cast a small cylinder 
with its axis po wep] to the other = nders, and communicating 
with the large cylinder and the spaces at the back of the pistons in the 
brake cylinders, and also with main connecting pipe of the train. 


4023. Sream Borer Furnaces. G. B. Brock.—Dated 2nd December, 1879. 
6d. 


Steam is led by a pipe from the boiler into the fire-box through one or 
more of the stays connecting the boiler and fire-box. 

4925. Prorectine Metats, &c., FROM THE INJURIOUS ACTION OF OTHER 
METALS WHEN AT A Hicu Temperature, M. H. Smith.—Dated 2nd 
December, 1879. 2d. 

Tron and steel are protected from the injurious action of, or action on, 
other metals with which they may be brought in contact while either 
one or both are in a heated state, by providing the iron or steel with a 
coating of magnetic or black oxide of iron. 

4926. Cast HoLttow Cyiinpers or Corrsr, &c., 8. Walker.—Dated 2nd 
December, 1879. 4d. 

In order to prevent porosity or unsoundness in the casting, to the 
melted copper is added, a short time before pouring it into the mould, 
crushed or powdered cryolite, or an artificially prepared compound having 
a similar composition. 

4927. Preventine Boots on SHoes From Suiprine, G. B. Thornton.— 
Dated 2nd December, 1879.—{ Not with. 

A piece of india-rubber formed with corrugations on its under side is 
secured to the heel by means of a screw or spring. 

4928. Exursirinc Carps, Puotocrarus, &c., W. R. Lake.—Dated 2nd 
December, 1879.—(A communication.)—(Not proceeded with.) 2d. 

Aseries of plates arranged above each other are connected together at 
one end by a pin forming a pivot, round which the plates can be turned, 
so that they will spread out to form an entire circle or ons of a circle. 
The other end has clamps to receive the objects to be exhibited. 

4929. Wearine AppareL, H. J. Haddan.—Dated 2nd December, 1879.— 
(A communication.) 6d. 

relates to manufacturing hats, caps, and other articles of wear 
from textile or semi-textile materials, and consists in cutting the mate- 
rials into narrow strips, the edges of which are lapped and sewn together 
to form a blank, which is then stiffened and shaped on‘ dies. 

4930. Brince Construction, J. Kendall.—Dated 2nd December, 1879.— 
(Not proceeded with.) 2d. 

Metallic or other strands in tension are embedded in the platform or 
roadway of the bridge. 

4931. or Liquips To THE Eves, R. H. Gould.—Dated 2nd December, 
1879. 

——_ consists in the employment of spray producers for applying liquid 

the eyes. 

4932. Smoornrno Faprics Yarns, Pieces, &c., J. Hamilton. 
—Dated 2nd December, 1879. 2d. 

The iron is of copper and hollow, and within it is “= pipe, the sides 
being perforated to admit air, and the top covered with wire gauze, on 
the interior of which the gas burns when fired. The gauze and burni 
gas are enclosed by a metal dome, above which is a guard to prevent hea‘ 


hinati 


reaching the hands of the operator. For singeing yarns, &c., a receiver 
jae gas and air is covered by wire gauze, the gas Ecing fired outside the 
tter. 


4933. Preventine Fraup sy TRAMWAY AND Conpuctors, &c., 
W. R. Bacon.—Dated 2nd December, 1879. te 

A box in the vehicle forms an upper chamber in which the registering 
mechanism to be operated by the conductor is placed, and there is a lower 
chamber with which a shoot communicates to allow the entrance of the 
fare. A cover over the shoot prevents the withdrawal of money, and 
also its oe oan only be effected by working the registering 
mec! m. 

4934. JomT ror LEATHER AND OTHER Pires, H. Steinburg.—Dated 2nd 
December, 1879.—(Not proceeded with.) 2d. 

The socket part has three cramp hooks upon its forward end made so 
as to receive the wedges of screws formed on the other portion of the 
joint. On the forward face of the latter portien is a projecting piece, 
which is turned at a slight taper so as to exactly fit the socket. 

4935. Se.r-ctosinc Door Hince, H. Steinburg.—Dated Ind December, 
1879.—( Not proceeded with.) 2d. 

Two pieces of metal, one for the upper and the other for the lower 
_—— of the hinge, have each t~bes formed in their fo ends. 

ithin the lower piece is formed a. nale screw, and into it fits a metal 
rod screwed to a corresponding pitch. The upper part of the rod fits the 
upper socket. A cross stud passes through the top part of the hinge, and 
the metal rod and they are thus held together. 

4936. Tramway, E. Perrett.—Dated 2nd December, 1879. 6d. 

The chairs are of the same depth as the paving blocks, and are of hollow 
cast iron, with a groove in their top surface to receive the rail, which 
comes flush with the top. The a between the chair and rail is b; 
a bolt on the underside of the rail, and it is so contrived that the cha‘ 
may be applied and fixd in any position along the length of the rail 
They are laid upui iron supports cast with a central dovetail ridge, aad 
the bottom of the chair blocks.are recessed to fit loosely over the ridge, 
and as they are set in | wn with the paving blocks and the rail they are 
rendered faust by keys driven in alongside of the ridge. 

2nd December, 1879. ‘ot proceeded with. 

This relates to means to enable an | lathe to be used for 
planing, &c. 

4938. Portas_e Suower Batu, Bdmonds.—Dated 2nd December, 1879 

This fates the tic apparatus ha telescopie tubes, 

re an ro-therapeutic a) le 
which permit the said ay tus to be employed for a eka as well as for 
persons of different heights, andin which the reservoir of water or 0! 
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uid may be easily raised to any desired height by the employment of 

th said tubes with these portable apparatus‘ 
. JOURNALS AND a B. J. B. Mills.—Dated 2nd December, 
1879.--(A communication. 

The ee are constructed with vertical slots connected by longi- 
tudinal grooves, and the journals with perforations or slots extending 
completely through, either diametrically or otherwise, and connected by 
longitudinal grooves. 
4940. ArracuMent To PLares anp Disnes, A. L. Hutchinson.—Dated 2nd 

December, 1879.—(Not proceeded with.) 2d. 

To the plate is attached a frame containing one, two, or more indenta- 
tions in which is placed the salt or other article. 

40941. Sewinc Macuines, @. Juengst.—Dated 2nd December, 1879. 6d. 

This relates to the ‘take up” for taking up the needle thread ; and 
also to the feeding mechenism for feeding the material to be sewed. 


4942. Dveina, &&., Corton, &o., F. L. Stott.—Dated 3rd December, 1879. 


—(Not ceded with.) 2d. 
iia consiots in appl i any suitable colour or dye in a liquid uate, 
and by preference in the form of finely divided spray, by any convenien: 


arrangement. 
4943. Waitixc [Instruments, F. W. Mouck.—Dated 8rd December, 1879. 
6d. 


This relates chiefly to that class of writing instruments known as a 
fountain penholder and pen. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE improved tone noticeable last week is upheld. For finished 
iron orders are arriving from New Zealand and from Australia ; 
and there are numerous inquiries, with some little business, on 
account of the requirements of the United States. They are the 
light samples which are mostly in request. While, therefore, an 
increase is seen in the labour employed, the total weight does not 
show a proportionate augmentation. 

Telegrams were arriviug in Birmingham to-day, and Wolver- 
hampton yesterday—Wednesday—and the day before, from New 
Zealand, ordering galvanised roofing sheets. The orders, satis- 
factory enough in themselves, were yet more so because of the 
inference that stocks must have run down in Australia, where 
the New Zealand buyers would also have purchased. The week’s 
business is most noticeable for the improvement which it is pos- 
sible to report in the galvanised sheet branch, through which 
at the moment there is quite a stir. Makers would not 
look at an order for galvanised corrugated sheets at 
under £1 per ton advance upon the late minimum; while 
they asked from that figure up to £1 10s. and £2 advance. 
Sales have been booked in the past few days at the £1 rise, and 
considerable business might have been done to-day and yesterday, 
if the makers would have accepted a less rise. This district is 
advantaged by the demand for roofing sheets, which are being 
required for ferry homes that are being run up on the 
Philippine Islands, and at Manila, in consequence of the earth- 

uakes there. I have information that in all 1000 tons of roofin 
sheets have been ordered by heey tage for those places. oug! 
the prices which have been got for galvanised roofing sheets are 
the rise I have indicated, makers’ circulars have not yet 
announeed any advance; but as this was written steps were 
being taken for joint action by the leading firms in the issuing of 
announcements putting up quotations. 

Ironmasters’ sheet mills are fuller of orders than they have 
been for three or four months past. ere are cases in which no 
more orders can be accepted in that department for delivery this 
side of October. Consequently quotations were higher than a 
week , and actual prices were better. There were makers 
who refused orders for doubles at anything below £9 5s. as a 
minimum. Less valuable makes, while they were purchasable 
upon terms more favourable than this to buyers, still were 

vanced upon the week from 2s. 6d. to 5s. In actual business, 
galvanising sheets have secured a rise upon the recent minimum 
of from 10s. to 15s. upon the general sizes. 

In Birmingham. to-day tube strip was worth a little more 
money. Firms who last Thursday booked at £5 15s. would not 
sell at less than a rise of half-a-crown. Yet there have been pur- 
chases within the past few days at, in exceptional cases, £5 12s. 6d. 
But that figure does not leave the tube firms with much margin 
of profit in sales which mean not much over £8 per ton for com- 
pleted gas tubes. Such prices the late small demand and the 
severe competition have driven manufacturers to take in orders 
which are still in course of delivery ; but no orders could now be 
placed at the figure. 

Baling strip and hoops for general cooperage pu’ are in 
better request, the two first for the United States; but makers’ 
nea are declared to be mostly too high to permit giving out of 

eavy orders, Negotiators are, however, warned that the pro- 
babilities are al ther in favour of stronger prices being en- 
forced. The positive orders placed show an increase on American 
account, but a larger on account of home and colonial require- 
ments. Prospects improve steadily in respect of the probable 
American demand, not for strips and hoops alone, but likewise 
for stamping sheets and for tin-plates, which are all firmer than 
at date of my last. 

The pig market maintains the stronger position which it took 
up last week. Hematite qualities are stiff at £3 15s, imperial 
weight delivered ; and cold blast £4 10s. Medium mine pigs are 
£2 15s. to £3; and cinder pigs are £2 2s. 6d. 

Considerable sales of Northampton and South Yorkshire and 
Derbyshire iron are still under negotiation, and agents report that 
sales of small quantities are increasing. 

Tronstone and fuel is less in demand this week at the Stafford- 
shire furnaces. 

Since my last letter an attempt has been made to re-open the 
Cannock and Wimblebury Colliery, but this has been found 
impracticable at present, as the fire is still burning fiercely. The 
upceast shaft has therefore been filled up for over thirty yards. 

On August 12th colliers’ wages in the Cannock Chase district 
will ——- of the men’s own action cease to be regulated by 
the ‘‘ Birmingham agreement.” The men have met and passed 
a resolution in favour of the establishment of another agree- 
ment, but based on the actual selling price of coal, and not on 
the list price. 

Recent advices from New Zealand speak of the severity out 
there of United States competition, and these advices are 
emphasised by the warnings of New Zealand importers of esta- 
blished position now in England. They make known that their 
payments to American hardware firms, and to edge-tool makers 
in particular, increase yearly. Retail buyers unhesitatingly pro- 
nounce in favour of United States goods, because of their supe- 
riority to British. Irremediable mischief has been wrought by 
the “hunger ” of certain export merchants on this side, by whom 
some months ago certain edge-tools made in this district were 
sent out stamped as ‘‘solid cast steel,” yet were made wholly of 
iron, and that not of the best. Of this chicanery much is being 
made by the American firms. Though the trick is scarcely likely 
to be repeated now that steel isso cheap, the wrong done operates 
to-day hereabouts. 

The rivet trade in the Rowley and Blackheath districts shows 
no signs of improvement. 

A general strike in the local nail trade is said to be imminent, 
one of the largest firms in the Old Hill district having given 
notice§to their operatives of a 10 per cent. reduction. 

The fire-brick trade is eo | eveloped at Brierley Hill. For 
some months past trial sinkings have been going on in the 
Cricket-field estate in search of the celebrated seam of Stour- 
— fire-clay, and the results, it is stated, have proved satis- 


ry: 
The operative tin-plate makers of South Staffordshire and East 
Worcestershire are, n of them, g attempts by the 


masters to reduce their wae. Nearly 100 men are now “‘out,” and 
— who are under notice state their determination to join the 
strikers. 

There was a large attendance upon ’Change here to-day, and 
the market was somewhat eg the circular which has 
been sent out by Messrs, Phillip Williains and Sons, of the 
Wednesbury Oak Ironworks, announcing a drop in the price of 
their marked bars of 10s. per ton. Lord Dudley and the other 
best houses, it is understood, will not reduce their prices. Sheets 
were in improved demand at better prices, and tube-strip, nail 
rods, and girder plates were also in better jinquiry. Pigs were 
firm, and some sales were recorded. 


NOTES FROM SCOTLAND. 
(From our own C ndent.) 

THERE is at present every indication that we are on the eve of a 

meral improvement in the iron trade, probably of smaller 

portance than that experienced last autumn, but yet sufficient 
to be of no little advan to that and kindred industries. 
Reports from America have been cheering for several weeks, and 
the continental report is not quite so lifeless as before. It is no 
doubt, however, to be regretted that at the very moment when 
things begin to look better, we are threatened with a fresh strike 
among the miners. The ultimate effect of the strike, if it is not 
averted by moderate counsels, will undoubtedly be disastrous, 
even though it may in the meantime tend to increased prices. 

th warrants and makers’ iron are again somewhat higher in 
value this week. Deliveries of pigs into store are considerably 
heavier, and the stock in the hands of Messrs. Connal and Co. 
now amounts to 452,518 tons. There are 117 furnaces in blast as 
compared with ninety at the same date last year. 

In the warrant market on Friday forenoon business was done 
at from 54s. to 54s. 4d. cash and 54s, 6d. one month, the afternoon 
rates being 54s. 6d. and again up to 54s. 9d. cash. The 
market opened strong on Monday, with transactions at 55s. 9d. 
fourteen days, 55s. 3d. cash, advancing to 55s. 9d. one month and 
back to 54s. 104d. cash. In the afternoon business was done 
from 54s. 10d. to 54s, 44d. cash, closing at 54s. 6d. cash and 
54s. 8d. one month. On Tuesday business was done between 
54s. 4d. and 54s. 6d. cash and at 54s, 74d. sixteen days. The 
market was very irregular on Wednesday, with business from 
5ds. 3d. to 54s. 7d. cash. ‘To-day—Thursday—the market was 
stronger in tone, with a fair business from 54s. 3d. fourteen days 
to 55s. cash and 55s. 14d. one month. 

Makers’ prices show an advance of from 1s. to 2s. per ton. 

The demand for manufactured iron is apparently improving, 
and although no general advance has been intimated in prices, 
makers refuse to enter into contracts unless more money is paid. 
The shipments of manufactured articles from the Clyde in the 
course of last week, included £5263 worth of cast iron sleepers, 
and £3028 of other articles for Calcutta; £2207 bars for Singa- 
pore; £2900 bars for Montreal; £5566 machinery, and £2059 
cast iron for Rangoon; and machinery for Bombay, and £3209 
for Santander. 

A strike of ironstone miners has taken place in the district of 
Maryhill, the men demanding that their wages should be regulated 
by asliding scale based on the prices of pis iron. 

There has been rather more doing in the shipping department 
of the coal trade, but the rates continue practically unchanged ; 
and whatever may be the case with vaeet to the ironmasters, the 
sale coalmasters declare, with evident candour, that they are 
unable to meet the request of the colliers for an increase of 
wages. Stocks are very large at many of the collieries, and the 
home trade is comparatively inactive. Competition is likewise 
very keen. Inthe eastern mining counties all departments of 
the trade are reported as slack. 

The members of the Mining Institute of Scotland, whose 
headquarters are at Hamilton, paid a visit on Saturday to the 
Niddrie Collieries of the Benhar Coal vag ag © They were 
received and hospitably entertained by Mr. Henry Atkin, 
chairman, and Mr. Alexander M‘Callum, general manager of 
the company, who showed them over the workings, which they 
inspected with much interest. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) Bi 

THE improvement in the iron trade, so far as this district is 
concerned, can scarcely be said as yet to be established on a 
thoroughly healthy basis. It is true that the advance in prices 
is maintained and that sellers are firm, but there is still only a 
limited demand from consumers, and until there is a material 
increase in the ay A of new work coming into their hands, 
they are not likely to very large buyers of raw material. In 
most cases they are, as I have poin out in previous gy he 
already well covered for the work they have in hand. Forge 
proprietors especially, who purchased largely to meet anticipated 
wants during the late improvement in trade, have still a con- 
siderable weight of iron either bought or in stock which they 
have yet to work off, and amongst founders, engineers, and 
machinists, there is no present pressure for supplies. There are, 
however, indications of improvement, works in some branches 
are getting busier, and consumers might probably be induced to 
buy forward ; indeed, it is chiefly for future delivery where any 
inquiries of importance are made, but sellers are not disposed to 
enter into any very extended engagements, and with business 
restricted to present requirements, transactions must of necessity 
be of a very limited character. 4 

At Manchester on Tuesday there was only a dull market, and 
during the week there has been comparatively only a small 
business doing, except for speculation, in which some fair transac- 
tions are reported. Forge iron is very bad to move, and sales 
to consumers have been chiefly confined to small lots of foundry, 
which have been placed principally with local makers, and with 
Lincolnshire and Derbyshire houses, whose prices being in some 
cases considerably under those of Middlesbrough, practically 
keep north country iron out of this market. 

Lancashire makers of pig iron report having sold a_ fair 

uantity of iron,'and they are firm at last week’s rates, which for 
delivery into the Manchester district range from about 49s. per 
ton <-se 24 per cent. for No. 4 forge, to 50s., less 24 for No. 3 
foundry. 

In Tinochiiiies and Derbyshire irons, which for delivery into 
the Manchester district are quoted slightly above local brands 
the business doing has not been very large, but sales are report 
at prices ranging from about 51s. to 52s, per ton less 24. In 
Middlesbrough iron, as already intimated, there has been little or 
nothing doing beyond speculative transactions in warrants. ‘The 
nominal quotation for g.m.b.’s delivered equal to Manchester, 
is about 52s. 6d. per ton net cash. 

Considerable sales of hematite have been made in this district 
during the past week or so at about 70s. per ton, delivered equal 
to Manchester, and makers have now advanced their quotations 
about 5s, per ton, 

The finished iron trade is in a more satisfactory condition than 
it has been for a considerable time past. Although there is not 
any very large increase in the amount of new business, more 
en are generally being received, and specifications on account 
of old contracts are coming in more freely, with the natural 
result that forges are getting busier and finished iron makers are 
not disposed to press very much for orders under list rates. The 
lowest price at which bars delivered into the Manchester district 
can now be bought is about £6 per ton, and some makers are not 
quoting less than £6 10s. per ton. 

Cotton machinists are securing a fair number of orders, and 
although there is not yet any very material change in the engi- 
neering branches of trade generally, there appears to be rather 
more work stirring, and a more hopeful feeling is expressed. 


Society on Friday last paid a visit to Messrs. W. and G, 
Galloway and Sons’ well-known Knott Mill Ironworks, and in 
company with the members, who were conducted through the 
works by the manager—Mr. Beckwith—I had an opportunity of 
inspecting a number of heavy machines of special construction, 
which are at present being erected by the firm. Amongst these 
machines—more complete details of which I hope to send 
you shortly—were an unusually heavy pair of rolling engi 
weighing nearly 200 tons, for turning out extra lengths of steel 
rails, which are being constructed for Messrs. Bolckow, Vaughan, 
and Co.,of Middlesbrough. A somewhat smaller pair of engines 
is also being made for Sir Joseph Whitworth and Co., of - 
chester; these are being constructed to work the hydraulic 
pose which operate de Whitworth compressed steel, and 

th sets of engines, when erected, are to work up to about 
2000 indicated horse-power. The firm have also in hand a pair 
of blowing ne gpa for Messrs. Steel, Tozer, and Hampton, of 
Sheffield, which, when completed, will probably be by far the 
largest pair of blowing engines of their class in the country. 
The steam cylinders are 54in. diameter, whilst the blowing 
phates are 72in. diameter, with 6ft. stroke. In addition to 
these there were to be seen in course of construction a number 
of high-pressure condensing engines, also compound engines of the 
well-known Galloway type, and, altogether, the visit was of a 
character. 

e coal trade continues stationary. There is no improvement 
in the demand for coal, and colliery proprietors, finding that low 
prices have little or no effect in creating a demand in the present 
state of the market, are in many cases giving up the attempt 
to force sales by further concessions. In both house fire and 
manufacturing classes of round coal there is a very dull inquiry, 
and supplies in the market continue much in excess of require- 
ments. Where sales are pushed very low figures are taken, com- 
mon screened round coal ranging as low as 4s. 6d. per ton at the 
pit, with the better qualities selling at about 7s. per ton. A few 
gas coal contracts are being settled, but mostly at very low prices 
and for long forward delivery. Engine fuel is steady, good slack if 
anything getting rather scarce owing to the limited quantity of 
round coal now being screened, and prices are generally firm at 
about 4s. to 4s. 3d. per ton for good burgy, and 3s. 6d. to 3s. 9d. 
for good slack at the pit mouth. 

Shipping is extremely dull, and for delivery at either Garston 
or Liverpool house coal is offered at 8s. to 8s. 6d., and steam coal 
at about 6s. to 6s. 6d. per ton. 

The pits throughout Lancashire are still working very irre- 
gularly, and in some districts they are not running more than 
about six to seven days a fortnight. 

The improvement noticed during the past few weeks in the 
hematite pig iron trade of Furness and Cuzerland has not made 
any further advances during the past few weeks, but a very steady 
tone is noticeable in all departments. The output of iron and 
steel is well maintained, and as a few new orders have lately been 
placed there is reason to believe that makers will be enabled to 
maintain activity at their works for several months to come. 
Future prospects, I am pleased to say, are not so gloomy as they 
were a few weeks ago. Producers of pig iron are likely, from 
present appearances, to have a busy time of it during the autumn 
of the year, for there is not only a large consumption of Bessemer 
and forge iron in its crude ‘state, but a larger demand than ordi- 
narily from makers of steel who are busily employed on large 
contracts. Steel rails are in considerabie output, and lately 
there has been much improvement in the demand from America 
and elsewhere. No movement has m made in the value of 
either pig iron or steel. No change can be no in other 
branches of industry, but generally Egy makers have a | 
Pp mme of work before them. n ore is steady, waa Os 

and coke trades display the same characteristic. 

The proposal to construct a new dock at Workington is 
assuming a more definite sh Last week I learn a deputation 
of gentlemen connected with the public works in the district 
——— to London for the purpose of interviewing the Earl of 

nsdale’s trustees relative to the provision of a large deep 
water dock at Workington. 

The Furness Railway Company has commenced the work of 
constructing the last part of the loop line at Barrow, which is 
to yf the railway through to the heart of the town. 

By the conditions of the sliding scale arrangement in West 
Cumberland, the workmen have to ty a reduction of 24 per 
cent. on the basis of the prices realised for coal during the past 
quarter. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

_ THE tone of the pig iron trade has continued to show an 
improvement since I last wrote. The price of No. 8 pig iron 
ascended to 44s, 6d. per ton, with other qualities in proportion. 
Efforts have, however, been made by merchants, who it is pre- 
sumed have been caught napping in their recent speculative 
transactions, to Bear down prices, and with some effect. 
Tuesday the general price was 44s., and in some cases 43s. 6d. 
was accepted. A weakness in the Glasgow market was not 
without its effect in influencing the current of trade on the 
Cleveland market. 

Messrs. Connal and Co. have been delivering slightly from 
their stock of Cleveland pig iron during the week. The stock 
now stands at 92,070 tons. There really appears to be a better 
demand for pig iron, and as the shipments are certainly consi- 
derable, it is believed that, apart from the slight variations which 
will almost as a matter of necessity take place, the improvement 
will be still more marked than it has been up to the present. 

The directors of the Consett Iron Company, Limited, have 
resolved to recommend at the ordinary general meeting, to be 
held on the 4th aan next, a payment of a dividend of 
22s, Gd. per share. e Consett Iron Company is a remarkable 
instance of successful nursing. Now one of the richest companies 
in the North, a few years ago it was in a condition from which 
its present position could certainly not be augured. A dividend 
of 1s. 9d. per share will be recommended to the meeting of the 
Consett Spanish Ore Company, Limited, which will be held on 
the same day. 

The quarterly returns made by Mr. Edmund Waterhouse on 
behalf of the Board of Arbitration for the North of England iron 
trade have just been forwarded. They are as follows :— 


All Classes of Tron. 


Weights invoiced. Percentage Average 
of Net selling price 

Tons. cwts. qrs. Ibs. total. per ton, 
Rails oo 1078 7-18 
Plates 79,009 .. 19 .. .. 18 .. COM .. 6... 18 8-45 
Bars «+ 18,466 .. 12 .. 2 27 13°99 .. 6 .. 12 8-52 
Angles 23,794 .. 15 1799 .. 5... 19 3-62 
132,135 1 2 3 1 6 ll 0-50 

Sales during the three months ending 30th June, 1880. 

Excluding Rails. 

Plates... .. 79,599 .. 19 .. 0 .. 18 .. 66°30 .. 6 .. 13 .. 8-45 
Bars... .. 1646 .. 12 ..2 .. @ .. 1638 ..6..12 8-55 
Angles 23,704 .. 15 .. 2... 1782... 5 .. 19 .. 3-64 


These figures increase the price of puddling to 8s. per ton, and 


give an advance in other forge and mill wages of 24 per cent. 
An order for steel rails has been given by the North-Eastern 
Railway Co. to Messrs. Bolckow, Vaughan, and Co. The steel 


trade of the district is very promising. 

The Erimus Works, belonging to Mr. C. E. Muller, which have 
been undergoing extensive alterations for several months, are now 
rapid] completion. The plant of the Darlington 

‘0. 


The members of the Manchester Scientific and Mechanical 


Tron or the production of Bessemer steel is completed. 


It is stated that a plot of land has been sold near to Fighting 
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Cocks Station on the Stockton and Darlington Railway for the 
erection of works for the production of iron and steel suitable for 
fencing, agricultural implements, and general work, 

The manufactured iron trade is brisker and prices are advanced. 
The demand for ship plates especially is good. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

An event, for which the engineering and general mercantile public 
have been prepared forsometime, isthe proposed voluntary winding- 
up of the Yorkshire Engine Company, Limited. The resolution 
was come to at an extraordinary general meeting of the share- 
holders held in Sheffield on the 13th inst. I hinted in my letter 
at the time that an important resolution had been passed, which 
would probably lead to the re-construction of the company. 
This idea, I believe, will be energetically carried out after the 
liquidation proceedings have been completed. The Yorkshire 
Engine Company was formed in 1864, the capital being in £85 
shares. In mber, 1879, I had to do with an examination 
which was made of the value of the stocks of sixteen local limited 
companies. It was then found that the £85 shares—£82 10s. 
paid up—represented a nominal value of £162,937 10s. At the 
same time the value of the shares—as quoted on the Stock 
Exchange was £5 each. This reduced the total value of the 
subscribed stock to £91,875, the ‘‘depreciation,” or ‘‘lost” 
capital, being thus no less than £153,062 10s. The balance of 
£2 10s. per share was afterwards paid up, and now the £85 shares 
are quoted on the Sheffield Exchange at £7 to £9. Some time 
ago an attempt was made to obtain fresh capital, but only £6000 
towards the required amount—£40,000—was secured. Mr. 
Charles Harrison, the secretary, and Mr. R. S. Hampson, the 
manager, have been appointed the liquidators for the purpose of 
winding up the affairs of the company and distributing the 
property. 

At a mass meeting of West Yorkshire Miners, held at Wake- 
field on Monday, one of the speakers—Mr. Burt, M.P.—stated 
as illustrative of the value of trades unions, that the wages of 
80,000 miners in the North of England were now regulated by 
the sliding scale. Mr. B. Pickard, of the West Yorkshire Union, 
stated that during the last eight or nine years the income of the 
Association had been £127,000, and they had spent upwards of 
£45,000 in mere benevolent benefits. Owing to what had appeared 
in certain papers a feeling has been raised against benevolent 
benefits in tion with trades unions, and all has been given 
up except the death claims. For the pur of trade and 
management they had spent £82,000. They fad still money left 
with which to fight the battles of their members when cases of 
real necessity occurred. ‘‘If employers would not treat them 
fairly then they would stand shoulder to shoulder, and fight in 
such a manner as would show the employers that they were not 
to be trodden down.” Resolutions were passed in favour of a 
continuance of the Ballot Act, the assimilation of the county and 
a franchise, and a satisfactory Compensation for Injuries 

ill. 

The improvement in the iron trade continues. A more active 
inquiry has been noticed for some time from American markets, 
and this has been accompanied by more briskness in other foreign 
markets, and to increased activity in the shipbuilding yards and 
steel rail productions at home. Following these improved symp- 
toms is another remarkable advance in the stocks of several lead- 
ing companies, particularly the Sheepbridge Coal and Iron, W. 
Jessop and Sons, Brightside Steel Works, Ebbw Vale Steel, 
Coal, and Iron Company, Bilbao, Parkgate Iron Company, 
John Brown and Co., and similar stocks. 

There is no change from last week in the staple trades of the 
town. The leading cutlery houses have good orders from the 
States, but generally there is a great deal of complaint. Steel 
rails are in great request, and contracts are freely offered at a 
little over £5 10s. Prices are tending upwards, and railway com- 
panies, who have not got in at that low figure are not likely todo 
so now. 

In ship and boiler-plates there is much activity, but prices are 
low owing to competition with northern manufacturers. Armour- 
plates, on the compound principle, are also being produced, 
though on no extensive scale. 

is doing in the file and edge tool trades, and though 
several saw manufacturers report that they have good orders, 
there can be little dovbt that the trade on the whole is not any 
better than it was last year. 

The leading engineering establishments are fairly well off for 
orders, particularly in stationary engines and similar machinery. 
General liveliness is impossible till the coal trade improves, and 
there is little prospect of that at present. 

Messrs. Wm. Cooke and Co., Limited, Tinsley Steel and Iron- 
works, are sending off a case of goods to the Melbourne Exhibi- 
tion. It contains, among other articles, samples of bottling wire, 
32, 34, and 35 gauge, some being almost as fine as the human 
hair; a large coil of No. 8 ‘‘ Best Best ;” annealed drawn iron 
fencing wire—coiled—208 lb. weight in one continuous length of 
1518 yards without joint or weld. The firm have also a specimen 


-of ‘‘the patent electrical-conducting” telegraph wire as supplied 


to Government and to leading railway companies. It is No. 9 
gauge, weighs 298 lb., and is in a continuous — of one mile 
and twenty-five yards without joint or weld. Its breaking strain 
is 925 m and it is twisted eighteen times round its own axis in 
six inches. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE representatives of the colliers acting on the South Wales 
Sliding Committee met on Saturday last, and agreed to meet on 
Tuesday next and discuss various important considerations in 
general committee. Chief of these are the decision of the coal- 
owners, governed by the report of the accountant employed to 
examine the books of the Coalowners’ Association, that wages are 
to remain at the present rate; secondly, to re-elect members to 
the Sliding Scale Committee ; next, to arrange for the colliers to 
be represented on the Risca explosion inquiry; and, amongst 
other matters, it was further agreed to op) the insurance 
clause of the Employers’ Liability Bill. he last-named is 
haps one of the most important topics, and it is somewhat 

trous to the families of the sufferers that it should be 
brought to the front at present, as it will show the sympathetic 
oui how little colliers care to aid themselves. For 1d. per 
week the 50,000 colliers of South Wales and Monmouthshire 
could secure, aided by 5 per cent. from colliery owners, and 

per cent. from landowners on the total of the colliers’ subscrip- 
tions, over £11,000 annually, and taking the basis of the last 
forty years’ accidents, this fund would meet all requirements and 
leave a handsome surplus. The rule of the world is that those 
who won't help themselves must suffer, and I am afraid that as 
colliery explosions have unhappily lost their novelty colliers will 
suffer. I have maintained in this column that insurance should 
be compulsory, both on colliers and coalowners; the 1d. a week 
should be deducted from pay. Accidents in the mines of South 
Wales appear to have increased of late, judging from the inspec- 
tor’s returns. The average is now one death for every 64,730 tons 
of coal raised, an increase almost of one-third. 

The coal trade has nut recovered its buoyancy yet. Prices are 
stationary, and demands slight in comparison to what they were 
a month or two ago. Cardiff and Newport exports remain very 
much like what they have been for the last week, but at Swansea 
there is a little better tone, only complaints are rife both of 
steamers and ships. The total export of coal from all Wales last 
week was under the 100,000 tons, which is held to be the line of 
demarcation between good and bad trade. Cardiff from shipping 
100,000 tons alone has sunk down to the lightest. The total last 


week was 80,109 tons. In patent fuel a little more was done, 
the export being 1500 tons, and of coke 800 tons left the same 
port. One unpleasant feature of Cardiff trade last week was 
several large steamers leaving for America in ballast. Welsh 
ironmakers are not quite so enterprising as the Scotchmen, and do 
not care to send speculative loads of pig iron and merchant bars. 
Prices for pig, merchant bar, and rails are firm, with a tendency 
to advance. At the same time, as shown by the price lists, they 
are sufficiently low to tempt. Tredegar now offers an excellent 
tin-plate pig for 75s. at works, and a good No, 3 foundry pig for 
as low as 60s. 

The total iron export from Wales last week was above the 
average, amounting as they did to 8700 tons. One large cargo of 
iron was ben for Vigo by the Glamorgan Company. 
Rhymney continues an energetic business, and some capital rai 
left last week for Galveston. The Welsh works generally are 
passably active so far as | t requir ts, but I do not hear 
of much fresh business being booked. A few days will settle the 
question of the reduction of wages, and if this is carried out there 
may be a little more briskness, as our ironmasters can then tender 
with better spirit for the orders that are foating about. 

Tondu and Llynvi Works, Maesteg, will start again next week. 
They have been idle some time, chiefly in consequence of the 
refusal of the men to accept the wages offered. 

The new furnace at Treforest is, I see, approaching comple- 
tion. These works promise well. Their position—fifteen miles 
nearer port than Cyfarthfa or Dowlais—gives them great advan- 
tages, and at present they are under very efficient direction. I 
am glad to note an improvementin the Forest of Dean trades ; 
better orders are being secured by Messrs. Crawshay for iron, 
and the coal trade is brightening. ‘Tin-plate may be noted as 
better, and this applies also to the trade of South Wales, 
though it is not as settled as I would wish to see it, and workers 
are rather in unprofitable antagonism. 

The leaders of the men at a late meeting counselled reduction 
of make, and not of wages. 

The Glamorganshire Agricultural Show was held at Cardiff 
this week. In implements and machinery the show was very 
good, and the prospects are that, unlike the Royal Shows of 
ate, the show will be a financial success. Some of the leading 
novelties, such as Thomas's lift, have been noticed in these 
columns before. 


PRICES CURRENT. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS, 


£8. d. | £8. d. 
G.m.b.—No. .. .. 215 Glengarnock—No.1 ., 216 6 
No. 0 | No.8 .. 214 
Gartsherrie -No. 1 - 218 0| Dalmellington—No.1.. 215 0 
No. 3 - 215 0 No.3... 213 0 
At Ardrossan, 
vo. 215 0, 
Summerlee—No.1 .. 217 Shotts—No.1l.. .. .. 218 0 
No. 3 o BM. 6! o 315 
Monkland—No.1.. .. 215 0 At Leith. 
Be .. 213 
Clyde—No.1.. .. .. 215 6 CLEVELAND— 
t Broomielaw. No. 4, foundry o 230 
Calder—No.1.. . .. 218 No. 4, forge 
eas ke we 4 0 Mottled or white .. .. 2 2 0 
At Port Dundas. | ornaby hematite .. 417 6 
Trepecar—M T No. 3 tin-plate pig iron, 75s. at works. 
No. 3 foundry pig iron, 6us. 0d. do. 
£8. £ s. d. 
Waces—tIron rails, f.o.b. os ee 610 0 615 0 
Iron bars, f.o.b. os 615 0 
Dersysuine—Grey forge, at Sheffield 600 
No. 3 es ee 000 
LancasHirE, in Manchester—No.3and4.. 2 9 210 0 


Hematite, at works, Millom Bessemer 


oom 
ssess 


Rails ee ee 510 0t0 600 
ee 18 0 Otol 10 0 
Sheffield steel boiler plates .. oe 14 0 Otol6 0 0 
Wares—Rails .. 715 Oto 810 0 
Bessemer pigiron .. oe - 40 0t0 400 
MISCELLANEOUS METALS. 
£46, 4, 
Copper—Chili bars ° ee perton 6115 0 to 62 0 0 
British cake and ingots an os -- 6410 0 to 66 0 0 
Best selected ee 66 0 Oto 67 00 
British sheets, strong .. ee + 7010 Oto 72 0 0 
—Straits oe ee 0 0t0 000 
British blocks, refined.. a0 9% 0 0W97 0 0 
bars ee ee 9 0 Oto95 0 0 
Lead English pig 0 0090 0 0 
Spanish do. ee 110 Otob ll? 6 
eet ee ee 0 0 0to1610 0 
glish .. ee + 00 0 Oto00 0 0 
Zinc — English sheet oe +» 2210 0 to 2310 0 
Phosphor Bronze—per ton— 

Bearing metal XI os 00 Oto ll2 0 0 
Other alloys .. 1200 0 0t0135 0 0 
Nickel, per Ib., 28. 6d. to 33, 

COAL, COKE, OIL, &c. 

Coke— £s8.d. £5.d Smithy .. .. 0106-0120 
Durham... .. 01009120] South Durham... 0 6 60130 

Derbyshire.. .. 012 0—0130!] Derbyshire— 
Sheffield, melting 0 16 0—0 17 0 Best at pits .. 0 80-0110 
Tredegar .. .. 0 00-0126 Converting .. 0 76-0 9 
Wales—Rhondda. 0 10 0—0 12 6 Slack 

Coals, best, per ton— Lancashire—Wigan pit prices— 

South Yorkshire—At the pits— Arle O 76-0 860 
Branch .. .. 011 2—013811 4ft. 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 Forge coal .. 0 46—0 50 
Converti' 0 76-0 90 Bui 390 43 
Steam coal* .. 0 6 0—0 66 - - 0 33-0 39 
Slack . .. © 36—0 4 0/ Oils, tun— £s.d. £5. d. 

Wales, through.. 0 86—0 Lardoil .. .. 388 00-3900 
Steam, less24.. 0 8 3-0 10 6 Lin oe «+ 26 12 6—2700 
House, at port 0 79—0 93 : , brown 0 0 0—-2876 
Small steam .. 0 238—0 36 0 00-3076 
Small house .. 0 83—0 8 Petroleum,refin’d 

Glasgow—Per ton, f.o.b.— pergal.) .. 0 O7T27000 
Main... .. .. 0 59-0 60 w,cwt .. 2 00-210 
Splint .. .. 0 60-0 63 

* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER, 
£a. £8. | £6, 
Teak, load .. .. ..13 0 1510 | Quebec pine, 2nd., 10 0 16 10 
Quebec pine, red 45 Srd 8 1010 
yellow... 3 5 5 0 Canada, spruce Ist. 910 10 10 
- 8 5 410 Srdand2nd 7 5 8 5 
- 5 0 6 0 #£=.'New Brunswick .. 610 8 0 
Birch .. .. 310 415 Archangel .. 90180 
- 85 410 Finland .. .. 10 10 1110 
Dantsic & Meml.oak 310 5 0 | Wyburg.. .. .. 810 1119 
2 5 410 Battens,allsorts .. 6 0 810 
» underdzed .. 110 2 0 s. d. s. d. 
First yellow .. ..10 0 15 0 

Swedi th » White .. 8 6 10 0 

Wainscot, Figa,log.. 510 610 Second quality 76n Oo 

Lath, Dantsic,fathom 6 0 7 0 Mahogany, Cuba, s. d. a. d. 

St. Petersburg. 810 9 0 | superficial foot. 0 4] 0 7 
Deas, per ‘2, 12ft. by | Mexican, do. 
by 9ip. : | Honduras, do, 0 43 0 5 


3 by 9in. :-— 
Quebec, yine Ist .. 17 0 23 0 


Launcu at Srockton.—On Saturday afternoon, the 
24th inst., an iron screw steamer was launched from the building 
yard of Messrs. Richardson, Duck, and Co., South Stockton, of 
the following dimensions, viz.:—Length over all, 350ft.; length 
B.P., 340ft.; breadth, extreme, 40ft.; depth, moulded, 29ft. 104in.; 
tonnage, old measurement, 2689 tons; gross, new measurement, 
3120 tons; dead-weight carrying capacity, about 4600 tons. She 
is classed 100 Al at Lloyd's as a three-decked ship, under special 
survey, being considerably stronger than required for classifica- 
tion. She has a double-bottom all fore and aft built on the 
cellular principle, two complete iron decks, a long bridge house 
amidships, and covered in forward and aft with a turtle back 
and hood of iron. She will be supplied with four double- 
cylinder steam winches, Harfield’s patent capstan, windlass and 


-| bow, and McLachlan’s steam steering gear in wheelhouse on 


bridge deck. ‘The vessel will be rigged as a three-masted brigan- 
tine, and has been specially designed for the Atlantic trade, and 
the carrying of pk. peer grain cargoes, and fitted with double 
stanchions for shifting boards from top of double bottom to upper 
deck. She has also awning deck beams forward and aft of the 
bridge house, so arranged that the vessel can be covered in 
fore and aft above the upper deck for shelter protection when 
carrying cattle. Her engines, of 300-horse power, are supplied 
hy Messrs. Blair and Co., Limited, of Stockton, and are on the 
compound direct-acting principle, with cylinders 44in. and 82in. 
diameter, stroke 54in., and a working pressure of steam of 80 lb. 
This vessel, the } st yet built at Bouth Stockton, is to the 
order of Messrs. w H. Ross and Co., Liverpool, under the 
superintendence of Captain Patching, of the owner’s firm. As 
the vessel was leaving the ways she was christened the City of 
Liverpool by Mrs. J. Richardson, of Putto Hall. 
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No. 1 to No. 3 850 $15 0 
Forge, mottled and white .. oe ee ee 315 0 
Maryport Hematite—No. 1 to No. 3 - 350 315 0 

Puddled Bar— 

Waves—Rail quality, at works oe 40 0t0 45 0 
CLEVELAND, delivered on trucks oe - 45 Oto 415 0 
MippLesBrRovucs léin., plate quality, perton 417 6to 0 0 0 
Lancasuire, delivered at Manchester - 410 Oto 412 6 
MANUFACTURED IRON. 

Ship Plates— 

Grasoow, f.o.b., per ton oe oe 710 Oto 810 0 
Wares—At works,net.. .. ..  .. 710 Oto 715 0 
in trucks, at works 612 6 to 00 

Boiler Plates— 

WELSH ae és ee oe - 10 0 0 0 6 
Lancasuire, to 5 cwt. each plate .. 2 6to 8 5 0 
SHEFFIELD .. es oo 1010 Otoll 0 
Bow and Low Moor— 

Under 2} cwt. each, upto4ewt. percwt. 1 2 Oto 17 0 
4 cwt. up to7 cwt.and upwards... -- 110 Oto 119 0 
STAFFORDSHIRE, per ton oe os - 910 Otol13 0 0 
MIDDLESBROUGH, free on truc ee 718 6t0 8 0 0 
Gtascow, f.o.b., per ton os oo 80 0t.9 00 

Angle Iron— 

Bow inc and Low Moor, per cwt. .. oo ee 
STAFFORDSHIRE, per top ee ee 8 00t0 900 
LANCASHIRE ° eo ee es 610 Oto 615 0 
SrockTon .. os oo oe 610 0t0 000 
Rounp Oak oo oe ee os - 9 2 6tol4 0 0 
CLEVELAND os oe oe oe - 517 6to 6 5 0 
WELsH os 7 0 Oto 710 0 
Gtasoow, f.o.b., per ton oe - 60 700 
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CLEVELAND oo 65 0to 000 
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Railway Chairs—G.asoow, f.0.b., ton 410 0to 5 0 0 

Pipes—G.taseow, f.o.b., per ton eo 50 600 
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Hoops—Mancuester .. oo oe - 70 0to 7 26 

STEEL. 

works— 8. d. £8. a. 
Spring steel ee 13 0 Oto2l 0 0 
Ordinary castrods .. > 17 0 0 0 
Fair average we 2 0 36 0 0 
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THE INSTITUTION OHA lead, copper, tin, &c., whilst- another very important | hydraulic pressure. Another very interesting manufac- 
eHOwteene MIOAL factor is the natural wit and industry of the En lish | ture which we shall have full cpnectallie a seeing, is 
Tue summer meeting of the Institution of Mechanical character, which is so different in many respects from|the jute manufacture, which has risen to such 


Engineers began at Barrow-in-Furness on Tuesday, the 
3rd inst. The meetings were held in the Town Hall, and 
after each meeting excursions took place, as stated in the 
programme, which we published in our last impression. 
On Tuesday morning Mr. E. A. Cowper, president, took 
the chair a few minutes after 10a.m. The minutes of 
the last meeting having been by the secretary, and 
the list of names of new members having been announced, 
Mr. Wadham, the mayor, welcomed the Institution to 
Barrow, and Mr. Cowper replied in suitable terms. He 
then stated that some considerable donations had been 
made to the library; among others a a of a proposed 
Liverpool and Manchester railway by Mr. G. Rennie. 
This plan was now nearly unique. Mr. Cowper then 
delivered his 


INAUGURAL ADDRESS. 
He said : “I do not ng, oe on the present occasion to 
trouble you with any long history of the progress of 


mechanical engineering, as various matters press them- | ha 


selves very urgently on our notice at the present time, 
and demand, it appears to me, very serious reflection on 
our part. I allude of course, firstly to the very great and 
general depression in trade that has now held its dull 
course for years; and, secondly, to the means in our 
power that are, or are not, being taken advantage of to 
promote the manufactures and commerce of the country. 
ow, [ am not one of those who would, for a single 
moment, think of sitting quietly with one’s hands before 
me, and saying, ‘If foreigners choose to do the work 
which we have been in the habit of doing exclusively for 
many years, and thus take away our trade, we cannot 
help it, as we cannot prevent them from becoming better 
educatedin manufacturingarts than they were.’ But letus 
examine the situation frankly and fully,andseethe reasons 
of the changes that have undoubtedly taken place ; and we 
shall find that one of the primary causes consists in the 
fact—which I ventured to allude to on a previous occasion 
—that during the thirty years’ war on the Continent, 
very little attention, comparatively speaking, was given 
to manufacture, because the populations were much 
engaged in preparing for fighting, and in actual warfare, 
and in tilling the greund for a bare subsistence. But 
before considering the present era, let us glance— 
and glance only—at the fact, that in bygone times 
it was much the fashion, if some ingenious engineer 
were required for a special work, such, for instance, as 
making a dock, ora bridge, draining fens, or Other public 
works, to call in a Dutchman, or an Italian, or other 
foreigner, so that we must not say that in those days 
England always produced just the men that were wanted. 
I think it is advantageous and wholesome for us some- 
times to look around, and to examine and reflect on what 
has made this country the manufacturing and successful 
country that it is, and what is now wanting to enable us 
to continue to hold that proud position securely. I am 
well aware that some thinking men consider that technical 
education, such us is given in Germany, is what is 
wanting in this country, and, although I think much more 
than this is needful, I give all honour to the earnest men 
whoare strivingto promote technical education in Londo: 
and in all the large cities and towns of England. But 
most emphatically call the attention of manufacturers 
generally throughout the country—not to mechanical 
engineers only—to the advantages that they would reap, 
if they — and systematically threw more enter- 
rise into their business, and showed greater interest in 
Investigating and adopting new improvements in manu- 
factures. I will attempt to illustrate my meaning, and 
to cite a few examples of real enterprise, and the 
immense effects they have had on the manufacture, the 
commerce, and the very position of this country amongst 
nations. Take for instance the new manufacture which 
has made this important town, and is its chief indus- 
try—and is, in fact, the cause of our being assembled 
here to-day. I allude of course to the Bessemer 
manufacture; and one reason why I call it ‘the 
mer manufacture’ is, that we owe not only the 
invention to its author, but also the introduction of the 
steel when made into the market. For it is well known 
that manufacturers had not the enterprise to take up the 
invention aud prosecute it to a perfect success, until Sir 
Henry, then Mr. Bessemer, and certain capitalists had 
spirit enough to go into the business; when, with the 
further assistance of Mr. Mushet’s manganese, it was 
soon an accomplished fact, that good steel could be 
made in immense quantities at a cost altogether unheard 
of before. Here we see gentlemen, altogether outside 
the trade, giving the country an essentially good thing, 
and providing work for thousands of our artisans. The 
introduction of the Siemens process for very mild steel 
also deserves especial notice, and the steel is in great 
demand. I believe it is to such efforts as these, and to 
such enterprise as we shall see developed here at the 
steel works, the shipbuilding works, the docks, the jute 
works, &c., that we may look for the retaining and in- 
creasing of our trade and commerce. I wish to allude 
to a few other inventions and enterprises, which every 
thinking man must admit have had a like effect on manu- 
factures and commerce ; and I nust at the same time, and 
in common justice, mention other cases in which the 
British manufacturer has, Iam sorry to say, been lament- 
ably behind in the race of improvement. I have in my life- 
time seen the whole of the railways in the kingdom under 
construction, with the exception of the Stockton and 
Darlington, and the Liverpool and Manchester ; and the 
latter I went down to see the first year after its con- 
struction, so that I have taken note of a very large number 
of what are commonly called ‘modern improvements ; 
and I may perhaps also name a few of those that were 
young when I was a lad. There is no doubt but that we 
are largely indebted to our rich natural resources in 
mineral wealth, such as coal, clay, lime, salt, stone, iron, 


the lethargic, volatile, or idle character of some other 
nations ; and I argue that, in view of these facts, it 
would indeed have been a shame, if many good, new. 
and useful results had not been produced, though I 
maintain that many more might have been generated, 
had more enterprise and less conservatism in old ways 
been shown. One of the earliest and most marked im- 
ne in the conveyance of merchandise of all 
inds inland, was the large development of canals by 
Brindley, at once reducing the cost per mile from about 
10d. to 1d.; so that the materials produced in one part of 
the country were ableto be transferred to other parts, where 
it was possible to utilise them; and merchandisecould also 
be conveyed to large towns or ports for shipment. This 
improvement tended largely to develope the resources of 
the country, and greatly to assist those who were prin- 
cipally dependent upon agriculture. The successful 
exertions of Smeaton in improving water-wheels and 
windmills did much to supply the country with power 
for grinding and pumping, as well as for forge and tilt 
mmers, and for blowing engines in ironworks; but 
the amount of water-power available in the country 
is comparatively small, far too small to meet the 
necessities of manufactures. The next vast step in 
improvement was ee: the introduction of 
the steam engine, first b ewcomen simply for 
pumping, and secondly by Watt for general purposes. 
thereby immensely stimulating the old manufactures o 
the country, and giving rise to many new ones. The case 
of Watt is one which clearly shows the aon of the 
patent laws in stimulating invention, by enabling the 
inventor to reap a portion of the advantage of his own 
discovery ; for it was distinctly the fact of his having a 
patent that caused his money partner, Boulton, to per- 
severe in bringing the invention to bear on an extensive 
scale. And here, in passing, I may call attention to the 
fact that fourteen years was not enough to develope the 
most useful invention of our times, and that another 
fourteen years was given. The service rendered also by 
Trevithick, in the introduction of the high-pressure 
steam-engine, was much more important than is 
generally acknowledged ; it certainly is not univer- 
sally known that he ran a locomotive engine on a 
circular railway about 1804 in Euston-square—I may 
mention that my own father saw it running there, 
inside an inclosure, and it ran round so fast as eventually 
to leave the rails. The progress of improvement in manu- 
factures after the invention of Watt was brought to bear 
was much more sa: Cotton-spinning was — 
improved; Arkwright introduced his spinning-frame ; 
Crompton introduced his mule, and Roberts tis self- 
acting mule; and finally Cartwright introduced the power- 
loom. The manufacture of soda from common salt was 
introduced, and was a most valuable invention. The 
paper-making machine wasinvented ; bleachingand dyeing 
were much improved. The printing-machine was brought 
to bear, and at once spread knowledge at the rate of 1200 
large sheets per hour, printed on both sides, in place of 
small sheets, only printed on one side, at 250 per hour. 
I trust you will excuse my mentioning this in honour of 
my late good father. A little later the Jacquard or 
figuring loom was brought forward; steam navigation, 
and later on, ocean steamers, were a complete success ; 
and pottery and porcelain were much improved in various 
ways. Then came the grand strides made by railways, 
and the consequent cheap and quick conveyance of 
passengers and materials in all directions, thus enablin 
numbers of industries to be established and work 
with advantage, and giving employment to tens 
of thousands. In shipping it only required ex- 
perience of the entire success of the first iron 
ships, the Garry Owen, and Aaron Manby, to 
give iron ships a firm footing, though the advocates of 
wooden ships delayed their introduction for a time. At 
the present time, the immense advantages obtained by 
the introduction of mild steel in shipbuilding are 
increasing the shipbuilding trade of this country in a 
remarkable degree. The great economy with which 
steamships can now fetch and carry minerals of low 
value, in enormous quantities, throughout the world, 
combined with the immense facilities afforded by 
railways, enables almost any kind of material to be 
transferred from any one spot on the globe, where 
it may be produced, to any other point where it 
may most economically be utilised, and where real 
improvements in manufactures may be made. As an 
example, some of the most sulphurous copper ores of 
South America, formerly not worth transport, are now 
used in immense quantities, owing to the invention of 
the Gestenhofer furnace, in which the burning of the 
sulphur from the powdered ore accomplishes its calcina- 
tion. The sulphurous vapour thus produced is used to 
make sulphuric acid, and the acid employed to make soda 
out of common salt. I merely mention this as one instance 
among hundreds in which several different manufactures 
have been improved at the same time by one simple 
invention. Telegraphs then came to our aid, to facilitate 
the interchange of information, and particularly did ocean 
telegraphs help greatly in the more important commu- 
nications between continents. I must not here dwell 
upon the immense variety of telegraph instruments and 
appliances ; but the great acceleration accomplished by 
duplex and quadruplex signalling, through one wire in 
both directions, has been a marked improvement of our 
age, and contrasts strongly with Professor Wheat- 
stone’s original four wires, with the rails of the 
railway, as was supposed, for a return wire. Passing 
on to the most recent improvements, we shall 
see, for the first time in England, liquid steel, in ingot 
moulds, submitted to the pressure of high-pressure 
steam, in order to compress the bubbles of carbonic 
oxide, or carbonic acid gas, in the mass, and so render 
the ingot more sound; on the same principle as is 
employed by Sir Joseph Whitworth when he uses 


proportions, that some manufacturers have moved their 
establishments to India, where the jute is grown, and 
where labour is very cheap; whilst the recent use 
of the stump or lower part of the jute stalk, 
for paper ing, has gone some way to reduce 
cost. Wire-rolling mills are also to be seen in 
the neighbourhood, where lengths of a quarter or even 
half a mile can be rolled out from one billet ready for 
being drawn. There is likewise a Hoffmann kiln for burn- 
ing bricks in the most economical manner, by utilising the 
heat of bricks that have been burnt for heating up bricks 
to be burnt. The large docks, with immense concrete 
retaining walls, and their large gates and other gw 
ances, will be found well worthy of attention ; and Joy’s 
new slide motion will demand careful consideration, 
particularly in reference to its application to locomo- 
tives, an excellent of which has been 
brought here by Mr. Webb, with the motion applied in 
his own way, and with the last improvement in a slide 
valve, which gives a double quick opening at the — 
ning of the admission. I must not dwell on other 
improvements in machines and manufactures which have 
certainly helped the commerce of this country, such as 
the preservation of food, stereotype printing, preparation 
of india-rubber, fog signals, gas manufacture, photo- 
graphy, weaving, plating, metals, machine tools, candle- 
making, lace-making, tea rolling, machinery for lifting 
weights, hydraulic machinery, interlocking railway 
signals and points, railway brakes, writing instruments, 
sugar machinery, both cane and beet, bolts and unts, 
screws, locks, anchors, steam hammers, lead and iron pipes, 
blast furnaces, gun cotton, dynamite, nitroglycerine, stee 
masts and yards, steering apparatus, economical engines, 
microscopes, telescopes, spectroscopes, thermometers, for 
discovering icebergs at sea, artificial leather, agricultural 
implements, sinking piles by means of a jet of water, fire 
engines, &c.; and I may perhaps add to these Sir Henry 
Bessemer’s high temperature furnace, with gases under 
pressure, and Dr. Siemens’ elegant experiment of — 
steel in a crucible with the electric current, and his plan o 
stimulating the growth of plants. Perhaps you will be in- 
clined to ask me why [have thus conjured up toyourmind’s 
eye a number of inventions and improvements which you 
know have helped to make England’s greatness ; for this 
reason, that I want manufacturers to appreciate much 
more than they do at present, that such vast improve- 
ments having been made, further important steps can be 
taken, so as to keep England always in advance of all 
other nations in manufactures and the arts, if only more 
enterprise and energy are shown in taking up known good 
things, in inventing new processes, and prosecuting them 
to success. For instance, sewing machines ought to be 
made here, and I urged English makers years since, to go 
in thoroughly for making every part accurately and by 
machinery, so as to fit together at once without “ fitting,” 
butI could not get this carried out, and now sewing machines 
come from America literally by millions, though labour is 
dearer, metal is dearer, and there are upwards of 3000 miles 
of carriage against them. But “machine manufacture” is 
cheaper and better than “hand making.” In gun-making 
I counselled some of the Birmingham makers, years 
before they did anything in the matter, that they would 
actually lose their trade if they did not adopt good 
machinery to manufacture every part exact to size; and 
at last when the Government had the means of doing 
most of the work, they did adopt machinery, but many 
years too late. en with regard to common — 
they are now imported from America by thousands, an 
are sold here without being commonly known to be 
American ; clocks and watches also come in immense 
numbers, some of them very cheap and common, 
whilst others are very well made. Another trade, 
nearer perhaps to most of us, is that of rolled iron 
girders, which I am sorry to say are coming by hundreds 
and thousands from Belgium ; indeed almost every house 
that is now built in London with rolled iron girders is 
supplied from Belgium. These things should not be; 
we have iron in plenty, and labour in abundance, but we 
want special machines, schemed as fast as they are 
wanted, to fit the work properly, and turn it out accu- 
rately in large quantities; and we should show more 
enterprise in adopting a good “new thing,” which I am 
sorry to say is what some of our old-fashioned manufac- 
turers are slow to do, often little knowing how they 
damage the trade they are in by not adopting the best 
known process. Finally, I venture to think that one of 
the best results of our Institution meeting in various 
localities, from time to time, as we do to-day, is that 
there is free intercourse between those who are in one 
line of engineering and those who are in another line ; 
and that such comparing of notes and observations as 
naturally takes place in conversation is most conducive 
to the obliteration of prejudices and wrong. notions, and 
particularly to the removal of the illusion, that what is 
now being done, cannot be improved. 


Mr. Williams, president of the Iron and Steel Institute, 
proposed a vote of thanks. In doing so, however, he 
could not help saying that he disagreed with Mr. Cowper, 
and could not admit that England was so lamentably 
behind other nations as Mr. Cowper seemed to imply. 
The fact was that this little country was no longer able 
to supply the wants of the world which had accordingly 
to help itself, which it could. — on the part of 
the iron and steel masters, he did not think it could be 
fairly said that they were behindhand. As for the 
Bessemer manufacture referred to by Mr. Cowper, they 
had taken it up at Dowlais at the first. They could not 


make it succeed ; then Mr. Bessemer went elsewhere, and 
with an energy which did him credit, had made it a 
success by the aid of manganese, and afterwards Dowlais 
had gone on with it. As to building girders, it must be 
m was really nearer to London 
. For himself, he had no fear 
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that English ironmasters would be left behind. If they 
were not as far advanced as they ought to be, that was 
the fault, not of the ironmasters, but of the mechanical 
engineers of the country. What they wanted was, no 
doubt, more mechanical and Jess manual work ; but he 
must make a special complaint of the mechanical 
gg that they did not help the ironmaster as they 
o ight. 

Mr. Robinson seconded the proposal for a vote of 
thanks. They had in what had been said a proof of the 
great advantage of different classes of members meeting 
together. He should like to ask Mr. Williams, before 
going further, why Dowlais, which had made building 
girders at one time, had given up the manufacture ? 

Mr. Williams here. rose, and stated that the quantity 
made was too small. Mr. Menelaus would explain the 
facts. 

Mr. Menelaus said that once when in Paris he had 
seen a great demand for rolled joists ; when he came 
home he put up a special mill to make them, but English 
engineers would not use them. The largest order he had 
ever had was for but 50 tons, so the business was aban- 
doned, and the mill made into a rail mill. English 
architects would not use rolled joists ; they did now, and 
he wished the Belgian ironmasters joy. The quantity 
imported was, however, quite insignificant. Mr. Williams's 

roposal was then passed by acclamation, and Mr. 
ioon then read Mr. Stileman’s paper 


On THE Docks AND Ratnway APPROACHES AT 
BaRROW-IN-FURNESS. 

Having briefiy noticed the railway approaches to Barrow, 
the author described the docks and sea highway as shown 
in the diagram before the meeting. The first harbour 
authorities—the Barrow Harbour Commissioners—were 
constituted under the Act of 1848. The powers therein 
granted becoming inadequate to the rising port, the 
Commissioners’ authority was enlarged in 1855, and 
became vested in the Furness Railway Company in 1863; 
and by the same Act power was also given to construct 
docks. The construction of the docks then authorised, 
situate between Barrow and Barrow Island, was let in 
1865 to Messrs. Brassey and Field. The docks have been 
named after the two Dukes, Devonshire and Buccleuch, 
the chairman and deputy-chairman of the Furness Rail- 
way ; and were formally opened on the 19th September, 
1867, with great publicenthusiasm. The Devonshire and 
Buccleuch docks Lave a water area of 65 acres. Their 
length is 5500ft. by 500ft. in width, with a depth of 24ft. 
They are entered through a basin 500ft. in length, by 
150ft. wide, worked by a pair of double-skinned wrought 
iron gates, 60ft. wide in the clear, and by a wrought iron 
caisson. Adjoining and parallel with the basin is a 
graving dock, capable of taking a vessel of 5500 tons 
burthen. The north side of the Devonshire Dock was 
allocated to traffic in grain, jute, &c., and the shipment 
of steel rails and hematite pig iron ; the principal portion 
of the south side being reserved for, and now used by, 
the Barrow Shipbuilding Company and the timber trade ; 
whilst the Buccleuch dock was more particularly reserv 
for shipment of iron ore and timber, a trade generally 
carried on in a smaller class of vessels. Under 
these circumstances the entrance between the two 
docks was made 40ft. wide, or 20ft. less in 
width than the entrance into the basin. In 1872 
the railway company obtained an Act authorising an 
extension of their docks, which was completed and 
opened in May o! last year. These new docks, called 
the Ramsden docks, have been named after the managing 
director of the Furness Railway, and the author trusts 
they will be a lasting tribute to the energy of Sir James 
Ramsden. The access to these docks affords a second 
way into the entire system of docks; it is through a 
basin 900ft. in length by 250ft. in width, having an area 
of 8 acres, into a lock 700ft. long by 100ft. in width, and 
nearly 2 acres in area; and thence into the Ramsden 
dock and basin of 56 acres of water area. Besides this 
a further area of 200 acres has been enclosed for the 
Cavendish dock and quays. The minimum width of the 
entrance to these (new) docks is 100ft. The outer cills 
are placed 6ft. lower than those of the Devonshire 
basin; while those at the upper end of the lock, 
or second entrance to the docks, are at the same 
level with those of the Devonshire basin. The masonry 
of the basins, lock, and docks is built of red sandstone, 
chiefly obtained from Hawcoat quarry, 1} mile distant. 
In the construction of the basin and quay walls a large 
amount of concrete has been used in various proportions, 
the most usual being 1 part of hydraulic mortar made 
from Aberthaw pebbles, and 6 parts of gravel or shingle 
taken from the southern end of Walney Island. In 
tidal work, the excavation for the foundations was 
removed, where trenched, and the concrete put in posi- 
tion by buckets and skips. Concrete was also passed 
down telescopic wrought iron tubes; but it was found 
that the cement floated to the top of the tube, and this 

lan was ultimately abandoned in favour of the skips. 
The invert of the lock is built of blue Flintshire bricks ; 
the cills, hollow quoins, and copings of Cornish granite. 
The slopes of the outer embankments, reclaiming the 
land for the site of the docks, are as 2 to 1, and are 
pitched with 12in. sandstone pitching laid on 12in. of 
clay puddle, the’ interstices being filled with broken 
stone. This mode has also been adopted for some of the 
inner slopes. As trade requires it, jetties will be built 
out to the foot of the inner slope for vessels to lie along- 
side. The foundation proved very variable; some of 
the walls, especially a great part of the outer channel 
wall, are erected on piles and flooring; other portions 
have piles driven as a sheeting in front of the masonry. 
Amongst other means used for excavating the dock, the 
steam navvy was successfully employed ; its employment 
in stiff clay and gravel is very economical, saving much 
cost in getting. The work done by a 10-horse power 
“navvy” per day was 6 to 800 cubic yards filled into 
wagons. The basin and dock gates are of wrought iron, 
segmental in form, and struck to a radius of 75ft. 6in., 


with a versed sine of 21ft. The diagram showed one of 
the sea gates, which are plated to a greater height than 
the others, so as to exclude the equinoctial tides from 
the docks. Each leaf is 57ft. in length, measured on the 
are. The framing consists of H-shaped built ribs, 
placed at various heights according to the water pres- 
sure they have to sustain, and connected at five points 
- vertical frames similarin shape to the ribs. At the back 
of each ulternate rib is fixed a horizontal lunette frame tied 
and braced verticaily at the five upright frames. At the 
back of the gate,and attached to the framing at every point 
of intersection, are two diagonal bars supporting and 


had a maximum deflection of 1j}in, under 62 tons, of 
which a —— of an inch was permanent and the rest 
spring. After a vote of thanks had been passed to Mr. 
Stileman, Mr. Humphreys read his paper 


On THE City oF Rome. 


This paper was a brief description of the great steam- 
ship for the Inman line which is now to be seen 
in course of construction on the stocks of the Barrow 
Shipbuilding Company. After glancing at the pro- 
gress of steam-shipping, Mr. Humphrys went on to 
say that with a view of still further providing for 


bracing together all the framing of the gate. The main! the comfort and swift transport of the rapidly- 


ribs are plated on the outside up to the water level of | increasin 


the dock. The heel and mitre poy and the clappin 
cills are of nheart timber. The centre of the on 
post is set Sightly excentric with the centre to which 
the hollow quoin is worked ; so that in opening the gate 
the heel post is at once freed from the masonry. The 
pivot, and the top and bottom shoes of the heel posts, 
are of cast steel. The gate is anchored back to the 
masonry by a wrought iron strap, ing through a 
massive cast iron anchor plate os built into the 
masonry and secured by long wrought iron ties. Each 

te is provided with one cast steel roller, 2ft. Gin. 
iameter, placed 47ft. 6in. from the heel post, and carried 
by a vertical shaft having adjusting keys at the top. 
The weight of one sea gate, 57ft. in length and 36ft. 
high, is 107 tons; and the gross weight, including 
the pivot, anchor plate, straps, roller-path, d&c., is 
127 tons. Each gate is provided with a single 
chain attachment for opening and closing, and with 
four sluices acting in pairs. There is a gangway 
at the top, and that across one pair of gates is made 
sufficiently wide for vehicles.. The railway and road 
approaches across the docks are as follows :—(1) The 
north road, crossing the Devonshire basin by a lifting 
and rolling bridge, 60ft. clear span and 13ft. wide. (2) 
The middle road, for vehicles only, was formerly over a 
40ft. swing-bridge, in two leaves worked by hand power. 
This entrance is now being widened to 80ft., and the 
—— is proposed to be a rolling one at a higher level. 
(3) The Buccleuch dock bridge, which crosses an opening 
of 80ft., in two leaves, is separated for railway traffic, 
vehicles, and foot-passengers, and has an aggregate width 
of 31ft. The gross weight of each leaf is 116 tons, car- 
ried on a pivot by means of two spring girders. This 
arrangement removes the dead weight of the bridge from 
the bearings which are placed in advance of the pivot, 
whilst the ins girders yield sufficiently to allow of the 
bridge taking all its bearings under a passing load. The 
two leaves are connected in closing by a groove and key, 
having a slight draw, which maintains the ends of the 
leaves in level and direction. An 80ft. fixed bridge is 
provided across the opening into the Cavendish Dock— 
at present to be used as a timber pond—for the road to 
the cattle lairs, slaughter-house, and chill room on the 
foreign animals wharf. Nearly all the machinery for 
working the gates, sluices, capstans, cranes, panes, 
bridges, grain elevators and bands, &c., is worked by 
hydraulic power, transmitted from two stations; one 
near the Devonshire dock entrance, the second near the 
Ramsden dock entrance. An intermediate accumulator 
is fixed near the 100-ton crane of the Devonshire dock. 
Nearly all the hydraulic machinery and plant has been 
— ed and erected by Sir William Armstrong and Co. 

he 100-ton crane was also arranged to lift 7 ton loads, 
working over the same roller path; this has not been 
found to be an economical arrangement, since the whole 
dead weight of the crane has to travel over the roller 
path whether for the greater or lesser load. 


Very little discussion followed on this paper. Mr. 
Ormiston expressed the opinion that the width of 
the entrances was too great. The widest merchant 
vessels which had to be docked had not a beam 
of more than 52ft., and 60ft was the standard Liver- 
pool width of dock entrance. He was followed by a 
member who wished for some information concerning the 
failure of the system of mye concrete through tubes. 
Questions were then asked by Mr. Ormiston, Mr. Rennie. 
and others, concerning the construction of the walls and 
the cost of dredging. Mr. Westmacott, in reply to cer- 
tain observations regarding the hydraulic r, stated 
that he would be on the spot when the members visited 
the docks, and would give explanations if any were 
needed. Sir James Ramsden explained that certain con- 
structive features had been adopted to suit the nature of 
the ground dealt with, which in some places was peat of 
great depth. He differed from Mr. Ormiston, and held 
that a width of entrance of 100ft. was not too much, and 
had this great advantage, that two vessels could pass 
through the gates at the same time, and that it gave 
unrivalled facilities for quick work. The largest steamers 
entered and left the dock without even putting a rope 
ashore. They had not to get end on tothe entrance, but 
steamed in on an easy curve. No silting took place, the 
tidal action round Walney Island being to scour the 
channel, and they had only to loosen skulls to get them 
washed away. As to the rm of the dock with 
water, the Abbeybeck, a small steamer, sufficed for that. 
Mr. Stileman, jun., in the absence of his father, replied 
to the questions put. The tube system of putting in 
concrete failed, because the joints of the tubes were not 
watertight. They used Chaplin’s buckets when the 
tubes failed with great success. The cost of dredging 
with the steam navvy was 4d., as compared with ls. 2d. 
for like quantities ; that is to say for wages alone, not 
coal and repairs and interest. Between 3,000,000 and 
4,000,000 of cubic yards had been removed at a cost of 
5$d. per yard. The spring girders under the swing 
bridge were made to just support its weight without a 
load, so that it did not rest at either end, and supported 
on the central pivot it was free to rotate under the action 
of the hydraulic gear, when the load came on the girders 
yielded and Jet the bridge down to its bearings. Each 
girder was made with a reversed camber of 2in., and 
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numbers who cross the Atlantic between 
New York and Liverpool, the Inman Steamship Com- 
pany decided some little time since to order a vessel 
which should combine the highest rate of speed with the 
maximum of comfort and luxury. To fulfil these condi- 
tions it was deemed necessary that the vessel should be 
of very much greater dimensions than any ship then 
belonging to the company; and after the most careful 
deliberation it was considered advisable to go to a size 
of at least 8000 tons. The dimensions finally adopted 
were, length between perpendiculars, 546ft.; length over 
all, 600ft.; extreme breadth, 52ft. 3in.; depth of hold, 
37ft. The great length as compared with the breadth 
insured long easy lines for the high speed required ; and 
the depth of hold being only 37ft., as compared with the 
beam of 52ft., insured great stability and consequent 
comfort for the passengers. The general features were 
indicated by drawings. The distinctive type of the 
Inman line has not been departed from in respect of the 
perhaps old-fashioned but still handsome profile, with 
clipper bow, figure-head, and bowsprit. _The vessel is to 
be rigged with four masts ; and here again the handsome 
full ship-rig of the Inman jine has been adhered to, with 
the addition of the fore-and-aft rigged jigger-mast, 
rendered necessary by the enormous length of the vessel. 
She will have three funnels, each painted with the com- 
pany’s white band. A point calling for special notice 
1s the large number of separate compartments formed by 
water-tight bulkheads, each extending to the main deck. 
The largest of these compartments are only about 60ft. 
long ; and supposing that from collision or other cause one 
of these was filled with water, the trim of the vessel 
would not be materially affected. With a view of giving 
still further safety in the event of a collision or stranding, 
the boilers are arranged in two boiler-rooms, entirely 
separated from each other by means of a water-tight iron 
bulkhead. This reduces what in nearly all full-powered 
steamships is a vast single compartment into two of 
moderate size, 60ft. in length ; and in the event of either 
boiler-room being flooded, it still leaves the vessel with 
half her boiler power available, giving a speed of 13 to 14 
knots per hour. There is also the usual water-tight bulk- 
head separating the engine-room from the after boiler- 
room. Another feature of great importance is the dispo- 
sition of the boilers. They are eight in number, of the 
double-ended form, and arranged fore and aft in four 
blocks of two, with the transverse bulkhead already men- 
tioned between the central blocks. This arrangement 
provides for the bulk of the coal being carried in the 
sides of the vessel ; and advantage is taken to make the 
bunkers form part of the structure. They extend ina 
straight line the entire length of the space occupied b 
the engines and boilers, and being in the same line wi 
the outer side keelsons, they are incorporated with them, 
forming two strong longitudinal girders. These add con- 
siderably to the strength of the ship in the most important 
part, where in many vessels there is rather a loss than an 
accession of strength. It is intended further to make 
these bunkers and keelsons perio and so form an 
inner skin, which will afford admirable protection to the 
boilers and machinery in case of the vessel being cut into 
amidships—an accident that in ordinary vessels almost 
omer causes instant foundering. hese bunkers, 
and all the bulkheads, are fitted with proper water-tight 
doors, which will be of the type adopted by the Admiralty. 
These will be worked both from the main deck and from 
below, and will be fitted with tell-tales on deck, to show 
clearly whether they are open or closed. At the fore end 
a double bottom has been arranged in Nos. 1 and 2 cargo 
holds, for a distance of 150ft. from the stem. This will 
add greatly to the safety of the ship in the event of her 
stranding on a rock or suffering a bow-on collision, as the 
bow is thereby greatly strengthened, and the risk of 
water getting into the vessel reduced. The sizes of the 
forward compartments generally are also small compared 
with the general dimensions. Constant care has thus 
been taken in working out the arrangements to provide 
as far as possible against the dangers of collision or other 
accident. The stern frame or post, now making at the 
Mersey Steel and Ironworks, will be the largest single 
forging ever made for such a purpose ; the finished weight 
is estimated to be not less than 33 tons. The framing of 
the vessel is of the ordinary type, the floors being 34in. 
deep at the centre line. The frames are in one length 
from centre line to gunwale, and are of angle irons 7in. 
by 4in., and 60ft. in length. The reverse frames are also 
in one length of 4in. by 4in. angle iron. The butts of the 
frames, reverse frames, and floors are all carefully shifted 
from one another. ‘The whole of the beams are of the 
Butterley bulb sections, each rolled in one length. The 
vessel has two complete iron decks above, while the lower 
deck is complete for half the length ,and has wide plating on 
each side for the remainder. She has nine tiers of keelsons, 
all running right fore and aft ; the five central ones are 
of uniform height, so as to be carried unbroken through 
the engine = boiler seatings. The shell plating is 
arranged on a principle that has-been applied with = 
success to all the large transatlantic steamers which have 
been built in Barrow. The inside plates form a com- 
lete skin, fitted accurately edge to edge and butt to 
Putt, with covering plates, half of the width of the inside 
strakes, fitted outside. By this arrangement the shearing 
strains on the rivetting are greatly diminished ; and the 
plating in the way of the outside covering strakes being 
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doubled, thinner plates are used than with the ordinary 
mode of plating as per Lloyd’s rules, and so much sounder 
and closer work is ensured. The hold stanchions are 
arranged in two nee on each side, the better to support 
and strengthen the long beams. The whole of the Seok 
houses, turtle-decks, and other erections on the upper 
deck are of iron, to stand the strains of an Atlantic 
winter. The question of propelling this great vessel at 
80 a speed as it is anticipated will be obtained— 
namely 18 knots per hour—was one that demanded long 
and very careful consideration. It was ultimately de- 
cided that it would be better to adhere to the single-screw 
arrangement, and to adopt a pro lier 24ft. in diameter, 
driven by three sets inverted “ Tandem ” engines, work- 
ing on three cranks disposed at an angle of 120 deg. with 
one another. The “Tandem” engine, as is well known, 
has the =p Ph pee cylinder placed in a line behind or 
above the low-pressure cylinder. This arrangement was 
adopted in preference to other types of three-crank 
engines, in which the powers develo are not so uni- 
form, in order that absolutely equal efforts might be 
given out by each of the three engines, thus ensuring a 
perfectly-balanced and evenly-working machine ; it is 
expected that when these engines are nicely adjusted 
they will-work almost without noise. Each high-pres- 
sure cylinder is carried upon three wrought iron columns, 
thus giving plenty of light and easy access to the stuffing- 
boxes ; and also enabling the cylinder covers, which are 
made in halves, to be readily withdrawn, ‘should it be 
desired to examine or repair the cylinders or pistons. 
The slide-valves are driven by an independent shaf 
worked by two pairs of mortice wheels, one at each en 
of the engines ; an arrangement which has the advantage 
of requirmg comparatively small excentrics. Moreover, 
as the valve faces are disposed towards the front of the 
engines, this arrangement makes them very accessible. 
The crank shaft is to be a built shaft, and, together with 
the screw shafting, is being made by Sir Joseph Whit- 
worth and Co. of their fluid-compressed steel. The 
shafting is made hollow. Each length is made from a 
hollow cylindrical ingot, which, while in the molten 
state, is subjected to a heavy hydraulic pressure. The 
ingot is afterwards re-heated and placed on a mandril ; 
and is then forged and drawn by ey en press 
until it ultimately assumes the form of a double collare 
shaft. There are three high-pressure cylinders 43in. 
diameter, and three low-pressure cylinders 86in. diameter, 
all 6ft. stroke. The diameter of the crank shaft is 25in., 
and of the crank pins 26in. The length of the main 
bearings is 33$in., and of the crank pins 28in. The crank 
shaft, as built up complete, will weigh 64 tons ; had it been 
made of iron and solid the weight would have been 
73 tons. The propeller shafting is 24in. diameter, and 
the hole through it 14in. diameter. The thrust shaft 
has thirteen collars, 39}in. diameter, giving a surface of 
6000 square inches. This pone of shafting will weigh 
17 tons. The propeller shaft is 25in. diameter and 304ft. 
long, and will ee 18 tons. The engine bed-plate will 
weigh 100 tons. The cooling surface of the condensers 
is 17,000 square feet, equal to nearly seventeen miles of 
tubing. ere are two air-pumps, 39in. diameter and 
3ft. stroke; and two double-acting circulating pum 
26in. diameter and 3ft. stroke; these pumps, and the 
feed and ry x pumps, are worked by levers attached to 
the aft and forward engines. There 1s also a large centri- 
fugal pumping engine, which can either be used for 
pumping heavy | or can also discharge through the 
condenser. here are also three pumpin 
engines, for feeding the boilers, for bilge pumping, an 
for deck purposes. Steam is supplied by eight cylin- 
drical tubular boilers, fired from both ends. Each boiler 
is 14ft. mean diameter and 19ft. long, with a steam 
receiver 13ft. long and 4ft. diameter ; and has six fur- 
naces 3ft. 9in. diameter, three at each end; so that there 
are forty-eight furnaces in all. The fire-bars are 6ft. 
long, giving a grate surface of 1080 square feet. The 
shell plates of the boilers, supplied by Sir John Brown 
and Co., are 24ft. 8in. long, 4ft. 4$in. wide, and ltin. 
thick, and weigh nearly 24 tons each; all the holes are 
drilled. The internal parts are of Bowling iron; and 
each furnace has its own separate combustion chamber. 
These boilers are constructed for a working pressure of 
90 lb. per square inch. The engines are intended to 
work constantly at 8000 indicated horse-power, although 
they arecapable of developing 10,000-horse power indicated. 
The promenade deck carries at the fore end the saloon 
a In the hurricane deck-house, the captain’s, 
and chief officer's cabins are placed close to the steering 
house and look-out bridge, so that they are always near 
in case of necessity. Abaft this is the upper saloon 
companion, and abaft this again the large upper smoking 
room, which is a novel feature in this ship: it being 
thought advisable, in view of the large number of pas- 
sengers, to fit two smoking-rooms, each with separate 
stair to the cabin deck. In the after deckhouse is a deck 
saloon or lounge for ladies, which will be fitted up in the 
most elegant manner, and will prevent the necessity of 
going below in showery weather. Abaft this is a com- 
panion leading to the after end of the sleeping cabins. 
At the sides of this hurricane deck will be carried twelve 
lifeboats, one of which will be fitted asa steam launch. 
On this deck are also placed the capstans, and at each of 
the cargo hatchways are the steam winches for working 
the cargo. On the upper deck commencing at the fore 
end, is the steam win for working the anchors and 
cables ; and in the compartments on each side of the bow, 
accommodationis providedforthecrewand firemen. Atthe 
afterend of the turtle deck are allthe washhousesand other 
fittings for the accommodation of the emigrants in the for- 
ward part of the vessel, together with cabins for the petty 
officers, and stores, &c.,for the ship. Next comes the — 
saloon, or drawing-room, for the use of passengers. is 
apartment, which will be fitted up very handsomely with 
lounges round the sides, is in the form of a wide gallery 
with a large rectangular opening into the dining saloon 
below, thus giving great height and light to the latter 
apartment. Above this opening is a large skylight, 
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richly ornamented ; at the fore end will be a grand piano, 
and at the after end the grand staircase leading to the 
dining room below. Proceeding aft we come to the 
galleys, sculleries, bakery, and other offices, all of which 
will be fitted with the best_ cooking ranges, &c. Next is 
the lower smoking room, which will be fitted similarly to 
the upper; the panelling of these rooms will probably be 
in wainscot oak, the floors laid in mosaic pavement, and 
the upholstery in morocco leather. Abaft this are the 
rooms for the officers and engineers, which, being exce 
tionally large and lofty, will be unusually comfortable. 
Under the after turtle deck is the accommodation for 
hospitals, lavatories, and other offices for —— 
who are berthed in the after ‘tween decks. t the 
extreme after end is the wheel-house, where will be placed 
the steam steering gear, with a very strong hand steering 
r, to be used in case of the steam gear breaking down. 
he steam gear will be controlled by means of shafting 
from the bridge ; from which there will be also a tele- 
graphic communication, should it be desired to steer the 
vessel from aft. A large quadrant of wrought iron is 
attached to the rudder stock, and is provided with deep 
grooves in which the steering chains work. On the 
main deck commencing at the fore end, are two compart- 
ments for the accommodation of about 260 emigrants. 
A special feature in this vessel is that the be are 
arranged in single, instead of double tiers, each tier 
being separated from the next by a passage with —_ 
side-light at the end. This adds greatly to the ventila- 
tion, light, and comfort of the passengers. The height in 
the ‘tween decks is 9ft. Next comes the grand dining 
saloon, 72ft. long, 52ft. wide, and 9ft. high, or 17ft. in the. 
way of the large opening through the drawing-room above. 
On each side of the vessel, from the saloon to the after 
end of the engine-room, are placed state rooms providing 
for 271 passengers. These rooms are arranged in two 
blocks on each side, an inner and an outer ; the outer 
rooms are 6ft. 6in. by 7ft. 6in., and the inner rooms 
6ft. Gin. by 5ft. 9in., both 9ft. high. In the outer rooms 
the lower berth is made to slide in or out, while the berth 
above is arranged on the Pullman-car peel, so that 
it can be folded up out of the way when required—an 
arrangement which will be much more comfortable than 
the usual ships’ sleeping berth. The inner rooms are 
fitted with the ordinary bed places, and light will be 
furnished from a 1l4in. side scuttle. Amidships are 
placed retiring-rooms, baths and lavatories, barber's 
shops, &c. Abaft the cabin bulkhead the main deck is 
fitted for about 240 emigrants, in the same manner as 
for those forward ; accommodation is therefore provided 
on the main deck for 500 emigrants in all. Accommoda- 
tion can also be provided on the lower deck for 1000 
emigrants more, making a grand total of 1500. In way 
of the engine and boiler casings will be fitted up the 
mail room, the specie room, and the passengers’ lu 
room, all opening off the main deck ; and along the sides 
of the engine-room will be berths for the saloon 
stewards, &c. In concluding the description of this 
great steamer it may be stated that her estimated 
weight, complete and ready for sea, is 8000 tons, and 
that her displacement, at 26ft. mean draught, is 13,500 to: 
so that she will have a dead-weight carrying power o: 
5500 tons. The cubical contents of her holds will give 
her a measurement capacity of 7720 tons, at 50 cubic feet 
to the ton. She is expected to be ready for work in the 
course of next summer. 


The discussion was opened by Mr. Boyd, who started 
with the erroneous impression that the boilers of the 
te of Rome were of steel. This error was corrected, 
and he then went on to say he thought it a pity that they 
were not of steel. Mr. Ormiston held that the saloon 
ought to have been nearer amidships. Mr. Reynolds 
then rose, and began by saying that he would not criticise 
the ship, but he would challenge Mr. Humphreys, 
statement concerning Whitworth hollow shafting. He 
held that as good shafting could be got elsewhere, and he 
believed Mr. Humphreys to be al! wrong in adopting 
hollow shafting. If it were solid it would have been 
much stronger. His duty had at one time led him to 
search carefully for the hollow railway axles introduced 
by Mr. McConnell, which were condemned as dangerous 
and had all to be removed. In certain cases hollow 
frames were very good, but in almost all instances solid 
structures were better than hollow. Plenty of material 
was wanted about the neutralaxis. He used a piston rod 
8in. diameter in a 15 ton hammer, 7ft. stroke, which lasted 
seven years; ifa3in. holehad been bored up thatit would not 
have lasted as many weeks. The Don steel works would 
show larger masses than the crank shaft he criticised. 
Mr. Thos. Adams, with the aid of the blackboard, showed 
that with the same sectional area of metal, the hollow 
shaft would have a 13in. moment for torsion, while the 
solid shaft would have only a torsional moment of 1lin. 
Mr. A. Paget pointed out that bamboo was the strongest 
and lightest material which it was possible to get, and a 
bamboo pole owed its excellence mainly to its hellowness. 
Mr. Shield stated that he had had occasion to take out a 
solid shaft which had broken, and put in a hollow one of 
the same dimensions. Mr. Marshall then criticised the 
whole design of the engines, suggesting that twin screws 
would have been better than one, and two distinct pairs of 
engines better than the tandem engines. As for the mode 
of driving the valves, he condemned it as bad. Millwright 
work was quite out of place at sea, and he wished to know 
of any case in which it was employed to drive valves, 
apparently forgetting or not knowing that Sell’s valve 

ear, 4 used by Messrs Maudsley and Field, is driven . 
5 toothed wheels, and that an arrangement very similar 
to that in the engines of the City of Rome has been used 
in the French navy certainly since 1866, and that it was 


. |exhibited at Paris in 1878, fitted to the engines of the 


corvette Mytho, made by M. Schneider, of Creusot. He 
went on to ask for information as to how the shaft was 
yut together, and above all, how the parts were kept in 


ine. He also objected to the use of eeroone pumps 
for circulating the water; he would prefer centrifugal pumps, 
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Mr. Humphreys, at the request of the president, 
explained that no difficulty was anticipated in putting 
the various portions of the crank shaft together ; special 
appliances were being designed for the purpose. The 
parts would be heated by immersion in an oil bath and 
shrunk together. 

Mr. Robinson, ae president of the Institution, 
objected to the word “steel” being used. “ Ingot iron’ 
was the proper term. Enormous plates were used in 
these boilers, it was true, but plates as large could have 
been had of ingot iron, Mr, Adamson then spoke at 
some length in favour of the hollow shaft, pointing out 
that whereas it would be very difficult indeed to make a 
solid forging of the mo dimensions, a hollow forging 
presented no such difficulties, as the whole mass of the 
metal could be consolidated. Recently he saw a 
solid (?) shaft, made by Sir John Brown and Co., Llin. 
diameter which broke almost the first time it was used, 
and it had a hole 3in. in diameter at the site of the 
fracture. As concerned the quality of steel, the steel 
maker could give the purchaser what he wanted, if only 
the purchaser knew what he wanted. Mr. Adamson 
thus implied that it is the ignorance of the steel user, 
not the steel maker, which causes failures and disappoint- 
ments. He highly approved of the tandem engine. 
“Tngot metal” would be a better title than ingot iron. 
He had heard Mr. Robinson express surprise that marine 
engine builders did not always use steel, but he himself 
felt no small surprise that Mr. Robinson had not himself 
used ingot metal for boilers years before. He was not at 
all surprised that Mr. Humphreys had used iron, seeing 
that failures did now and then occur with steel boilers 
which astonished them all. Mr. D. Greig said that there 
was a wonderful amount of ignorance extant about steel. 
He never had any trouble of failures, and he used nothing 


else in boilers. As for the metal used in the boilers of H 


the Livadia, he did not call it steel, but a form of cast iron. 

Mr. Crampton said that in the matter of steel for 
boilers young men were apt to go too fast, and for himself 
he advocated caution, especially in such a great structure 
as the City of Rome. There was no experience available 
concerning the behaviour of thick steel plates, and it 
would have been, on the whole, imprudent to use them. 

Mr. Robinson said he had made experiments with 
engine frames of steel Ijin. thick, and the metal was 
quite goud enough for boilers. It bore the same tests as 
jin. and Zin. plates. Mr. Walsh said that he had tested 
plates which stood 27 tons on the inch pull, extended 27 
per cent., and contracted in area 52 per cent.; each speci- 
men was broken by hydraulic pressure and a steelyard. 
The strain was applied very slowly, a quarter of an hour 
being spent in breaking each specimen. 

Mr. Boyd said he had made boilers eleven years ago 
for the Wyoming and Wisconsin of the Guion line. 
These boilers were perhaps the largest ever made, being 
16ft. Gin. diameter by 23ft. long, 1iin. iron plates, four 
furnaces at each end. They were as good now as the 
first day, and still carried 75 1b. Still, had steel been 
adopted in the City of Rome’s boilers they would have 
saved 25 per cent. in weight. Mr. Reynolds explained 
that the shafts made by the Whitworth Company were 
even of the largest size true to the ;;in. 

Mr. Cowper, jun., suggested that steels should be 
known by their numbers. No. 2, for instance, to contain 
0°2 per cent. carbon, and No. 10 1 per cent. Mr. Cowper, 
sen., said that he would not refrain from saying that the 
City of Rome, her engines and boilers, ought to have 
been all of steel, and he hoped they would come to that 


soon. 

Mr. Humphreys then replied very satisfactorily to all 
objections. As for gearing, it was used all over the 
country in cotton mills, &c., and never failed; why 
should it fail at sea? Many considerations had to be 
borne in mind in building such a big ship, and nothing 
had been adopted without much reflection and care for 
securing the balance of advantages. As for the boilers, 
steel had not been adopted ; for although they made 
their boilers—an engineer’s, not a boiler-maker’s job— 
with tinned edges, planed joints, machine-drilled holes, 
&c., still there was a tendency always manifest to leakage 
at jongitudinal seams, and to reduce this as much as 
possible it was resolved to use plates of the enormous 
dimensions stated, and Messrs. Brown and Co. advised 
that iron should be employed instead of steel. Hollow 
shafts were better than solid, not only for the reasons 
stated by other speakers, but because they had a little 
elasticity. The single screw had been adopted mainly 
because the owners preferred it. The design of the 
engines gave moderate sized cylinders easy to handle, 
and with plenty of interchangeable parts. The owners 
liked reciprocating pumps, but a centrifugal pump was 
provided in case of a breakdown. Finally, steel was not 
used to make ships because it was too dear, and shi 
owners would not pay the price, saying that Lloyd’s 
classed iron just as high as steel, and iron ships lasted as 
long, and earned as much money as steel ships. When 
steel was as cheap as iron it would be used for hulls. 
Mr. Humphrey’s was much applauded, a vote of thanks 
was passed, and the members then adjourned to luncheon 
as the guests of the Mayor—Mr. Wadham. 

After luncheon the members proceeded to visit the 
docks described in Mr. Stillman’s paper, and the ship- 
yard and engine works of the Barrow Shipbuilding Com- 
pany. The City of Rome was the great attraction. This 
enormous vessel is only in frame, but an idea could be 
formed of her colossal size. The Furnesia, a 4000 ton 
ship, almost ready for launching on the stock, beside the 
City of Rome, looked insignificant in comparison. We 
have so recently described the works that we need say 
nothing more about them here. At 3.45 the casting of a 
bed-plate for the City of Rome weighing 38 tons was 
successfully performed. Four ladles were used, two of 
15 tons each, and one 10 ton and one 5 ton, each pouring 
through its own “git.” The whole operation lasted but 
one and a-half minutes. 

Subsequently a large number of the members pro- 
ceeded by special train to Lakeside, where they were 


hospitably entertained by the Barrow Shipbuilding 


Company, the Barrow Flax and Jute Company, Mr. 
S. Claye ‘Mr. W. Gradwell, and Messrs. Westray, Cope- 
land, and Co. At 9 p.m. the party returned to Barrow, 
and thus ended the first day’s proceedings, which were 
interesting and successful in every respect. About 280 
members and visitors were present. 


On Wednesday morning the President announced that 
there would be a slight departure from the programme 
in the order of reading oe and Mr. Browne then 
read the paper by Mr. J. L. Shaw, 


On toe Tron Mines OF THE Barrow 
District, 

The iron ore mines of this district are comprised 
within an area of eight miles from east to west and five 
miles from north to south; including the Millom 
district in Cumberland, which is separated from Furness 
by the Duddon sands, though the rock formation in 
which the mines are situated is continuous. The mines 
of the district are entirely in the mountain limestone, 
though the iron ore is not exclusively confined to that 
formation. The mountain limestone is bounded on the 
north by silurian clay slates, and on the south by the 
permian sandstone; the limestone is also overlaid 
on the south by an area of about three square 
miles of Yoredale shales, which dip under the 
permian sandstone. The limestone dips a few degrees 
south of east to the east of Haume Hill, nearly south at 
Stank, and to the west of Haume Hill in a westerly 
direction ; the centre of upheaval being evidently the 
porphyritic rocks of Greenscow Crags. The basins of 
iron ore do not exceed 1000 yards in their greatest 
length, that being the length of the largest basin at 
barrow mines with a width of 430 yards. There 
are two other basins at the same mines, of 300 yards 
by 100 yards, and 500 yards by 250 yards respec- 
tively. These deposits are all more or less continuous, 
the thickness of ore in the se basin being 100ft. 
The deposit next in size is at Park mines, 550 yards long 
from each to west, and averaging 200 yards wide. The 
basin at Askam mine is 430 yards long and 250 yards 
long; and close to this there are many other basins about 
100 yards long, and rather elliptical in shape. At Lindal 
Moor there is an almost continuous basin for a length of 
1500 yards from north-west to south-east, between the 
limestone and the clay-slate formations, with a width of 
about 100 yards at the greatest, together with numerous 
other deposits. Stank mine has been opened out to a 
length of 770 yards ; its greatest width is not much more 
than 30 yards, though there are numerous offshoots 
north and south. he remaining “sops” or basins 
in the district are from a very few yards in size 
up to 100 yards, and the “ginnels” vary from 2ft. to 
Ar 20ft. in width. The depth of these basins below 
the surface varies from about ten fathoms to about sixty 
fathoms, never greatly exceeding the latter figure. 
There is an exception at Stank mines, where the ore is 
being worked at 100 fathoms rm As the ore is 
removed the ground subsides gradually, crushing down 
the wood, which assists in keeping back the clay, sand, or 
gravel from the next height of workings below. The ore is 
bogied or trailed to the rises, in which hoppers are placed 
for receiving it. From thence it is drawn to the shaft by 
manual labour, horses not being employed in these mines, 
Thé ore has also been worked by means of open work- 
ings, as at Crossgates and Martin ; a thickness of 30ft. 
of superficial cover having first been removed. This has 
proved a very cheap method of working the ore. The 
mines are generally worked in two shifts of eight hours 
each, but in some cases the whole three-thirds of the 
twenty-four hours are utilised. Rock boring machines 
worked by compressed air are rather largely employed 
in the district, not for getting ore, but in driving or sink- 
ing in the limestone ; in this they effect a very consider- 
<. h saving in time and cost. The timber used in the 
pits is generally larch, though Norway timber is also 
used, at least for prop wood. The quantity of ore got 
per day by each man employed underground varies from 
one to three imperial tons, according to the quality. The 
output from different mines varies from 100 tons to 
1000 tons per day ; the gross output from the Furness 
district, exclusive of Millom, amounting to very nearly 
1,000,000 tons per annum. 


The discussion which followed was by no means 
animated, and was in some sense conversational. Mr. 
Wadham, the mayor, supplied, however, some interestin 
information. He explained that of all known minera 
deposits, those of hematite ore were the most uncertain. 
The ore was found in all sorts of “areg ie fissures 
between rocks, and in holes and pockets in the rocks, 
The crudest methods of working were adopted; some- 
times men with skips taking the place of the horse gin, 
and until it was proved that a workable deposit existed it 
would be waste of money to put up expensive machinery. 
The temporary shafts were seldom more than 10 fathoms 
deep. The permanent shafts were put down at the sides of 
the pockets, and were made as the mine was worked, so 
that the mine paid while the shaft was being sunk. The 
roof always fell in, but floors of polling boards were laid 
at the bottom of the first workings, and these supported 
the roof of the next working. The stuff as it fell in 
puddled itself, and there was no leakage. Mr. Cochrane 
gave. some further information to the same effect, and 
explained that very many years ago a man had 
sunk in the Yoredale shale for coal which did 
not exist save in microscopical quantities. Mr. 
Schneider said that the Barrow Hematite Company had 

ut down a bore hole 2400ft., and still found limestone, 
They really knew next to nothing of the value of the dis- 
trict mineralogically. Iron ore was so uncertain that 
you could never say you had it until you had found it. 
At the Park Mines two old sinkings existed, one twenty 
yards from the other ; by mere chance they had selected 
the one nearest the road for further exploration, and 
they had found a deposit 400 yards long, out o 


which they had taken 7,000,000 of tons of ore. Had they 


J.| selected the other pit they might have gone on for 


ever in limestone, and would soon- have abandoned the 
uest, und lost one of the finest mines in the district. The 
slate rocks lay at an angle of 45 deg., and undercut the 
ore. In the centre of the — was a deposit of drift, 
nag arr of fine sand, and they raised a good deal of it 
or furnace work, and now there were indications that 
the ore lay under the deposit, so that the mass of ore was 
enormous. Close by were many small pits of the ore. Mr. 
Adamson held the ore was deposited after the slate, and 
the pocket holes were caused by water. Mr.Shawsubmitted 
that as all rocks contained from 2 to 5 per cent. of, iron, the 
iron was probably dissolved out in the course of ages 
and deposited in the pockets from the water. A vote 
of thanks having been passed to the author, Mr. Flemin 
read his paper “On Jute Manufacture.” This, with 
some account of the discussion, we shall give in our next 
impression. Mr. Browne then read Mr. Davis’s paper 


ON THE STEEL-COMPRESSING ARRANGEMENTS AT THE 
Barrow Works. 


The system described by Mr. Davis, Westminster, has 
been adopted by the Barrow HematiteSteel Works, and by 
Messrs. Bolckow, Vaughan, and Co., and has the merit 
of simplicity combined with efficiency. The arrange- 
ments —. for the purpose are founded upon those 
used by Mr. H. R. Jones, of the Edgar Thompson Steel 
Works, Pittsburg, U.S., where the system has been 
worked for some years. A high-pressure steam boiler is 
provided, and communicates with a receiver, which is 
attached to the side of the ingot crane, and which is fur- 
nished with a row of cocks corresponding with the num- 
ber of ingot moulds. From these cocks strong india- 
rubber pipes convey the steam to the ingot moulds, 
which are ranged in the arc of a circle round the ladle 
crane. The metal from the ladle is poured through a 
loose pouring cup, which rests on a conical seat at the 
top of the ingot mould. As soon as the pouring is 
finished this cup is removed, and a lid, having the steam 
pipe ready coupled to it, is placed on the top of the 
mould, and secured to it by a steel cotter. The cock 
on the receiver is then opened, and the steam allowed to 
act upon the metal until it has completely set. The result 
of this pressure is to make the ingot sensibly shorter 
than when cast in the ordinary manner, the difference, 
according to experiments made at the Edgar Thompson 
Works, being from lin. to 2in. in a 5ft. or 6ft. ingot. 
The ingots when cold are perfectly level at the top, and 
there is no porous head requiring to be cut off. The 
arrangements adopted by the Barrow Steel Company 
differ somewhat from those in operation at the Edgar 
Thompson Works. The ingot moulds, which are of 
similar construction to those used by the Edgar Thomp- 
son Company, are placed in a row within a dock or 
siding, the centre line of which runs to the centre of the 
pit. The metal flows from the ladle into a trough 
mounted upon wheels, and provided with runners at 
points corresponding with the centres of the ingot 
moulds when the trough is in position. This trough 
runs upon rails placed on either side of the row of ingot 
moulds, and can readily be removed after the moulds 
are charged. Each mould is provided with a steam-tight 
cover, having a wrought iron pipe attached to it fur- 
nished with a stop cock. This pipe communicates at 
right angles with the main steam pipe, which runs 

rallel with the side of the dock. The junction of the 

ranch steam pipes with the main is formed by means 
of a cast iron sleeve-piece, with stuffing boxes, as shown 
enlarged (see page 101) to enable the covers, with the irre- 
spective cocks and pipes, to be thrown back out of the 
way when not in use. The boiler for supplying the 
steam has been constructed by Messrs. Daniel Adamson 
and Co. It is 3ft. Gin. diameter and 9ft. high, and is 
ee to be worked at a pressure of 200 Ib. per square 
inch. 


A very animated discussion followed the reading of 
this paper—a discussion, indeed, which was more of the 
character of that of the [ron and Steel Institute than the 
Institution of Mechanical Engineers, 

Mr. Windsor Richards showed photographs of three 
ingots which had been made by the Jones process, 
described by Mr. Davis. The ingots had been split up 
the centre on a slotting machine to show the texture. 
The pressures used had been 80]b. and 130]b. The 
first ingot had not been compressed at all, with each 
increase of pressure there had been a marked gain in 
and freedom from air bubbles. Mr. Adam- 
son was making a boiler which would give them 250 lb., 
and then they hoped to get much better results. It was 
a disputed question what the gas was which caused the 
bubbles. He then detailed an experiment in which an 
ingot was drilled under water with a 2hin. hole 4tin. 
deep, and the gas which escaped collected. There were 
18 cubic inches, and its composition was hydrogen, 78°6 ; 
nitrogen, 20°4 ; carbonic a. 02, and carbonic oxide, 0°8. 

Dr. Siemens said that Sir Joseph Whitworth had 

roved beyond question that compression was of use. 
Nasleee plans had been tried. Mr. Davis was, however, 
the first to write a paper describing a simple means of 
applying pressure without expensive plant. He had 
tried himself to do something in compression, without 
success, The fact was, that mild steels required at least 
two tons on the inch to produce any effect on them. 
There were several kinds of defects in ingots, and honey- 
combing from the outside was common with mild steel, 
and to get rid of this heavy pressures must be used. He 
confessed he wasin the same difficulty as others concerning 
the rationale of the process. He could not see why 
pressure of steam should induce hydrogen to walk out 
of the steel. Twohypotheses were available, however— 
either the pressure reduced the volume of the gas, or 
else it caused it to return to its native condition of com- 
bination with the metal, just as the gas was absorbed 
by soda water when the cork was driven in. He then 


f\ referred to the boilers of the Livadia, and said that 
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as the communications which had reached him con- | Mr. Snelus’s views. 


It was notoriously difficult to cast 


cerning these boilers were semi-official, he did not feel | copper ingots sound, but he had succeeded in bp sane 


at liberty to speak freely. He might say, however, that ingots 4ft. long and in. across perfectly soun 


through- 


not only had one boiler failed under test, but another was | out all but ;';in. at top by putting an ingredient—which 


found to be cracked before any pressure at all had been he did not 
A mild steel boiler, he could assure his mould. 


ut on it. 


name, probably phosphorus —into the 
The tensile strength was increased. Dr. 


earers, could not be burst, as the seams opened, and Percy’s analysis showed no chemical difference between 


allowed leakage to take place. He then went on to cite the heated 


and non-heated metal. To get sound 


various cases to “sh that if engineers would only use ingots, it had long been the practice of copper tube | 


Siemens steel t 


ey would have no defects to com-! drawers to apply pressure. 


The cost of tubes so made 


plain of. Unfortunately, the demon cheapness had’ was 15d.a pound, but by the chemical process they could 


settled on the steel trade, 
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clay, and securing the lid on the mould. The nitrate of 
potash, or similar material, would evolve gas enough to put 
on any pressure required at a very moderate cost. 
Afterwards an attempt was made to burst a low steel 
cylinder, 4ft. diameter, 4ft. long; the shell tin., and the 
ends gin. thick. The ends were dished in 18in. The 
seams were all double-rivetted, with }in. rivets, spaced 
at one side 2in. apart, at the other 13in. At 360 lb. the 
1zin. seam leaked so much that the pressure could not 
maintained. On the previous day a pressure of 
| 4201b. had been put on, and leaks started which had 
‘ been caulked. 
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DAVIS'S APPARATUS FOR COMPRESSING INGOTS BY JONES'S PROCESS. 


having cheap steel. They would pay £22 a ton for Low- 
moor, but grumbled at paying £9 for steel, and insisted 
on having an inferior material at £7; hence much of 
the complaint heard. To use iron rivets in a steel boiler 
reminded him of sewing a silk dress with cotton thread. 
There was, however, a lot of bad steel rivet bar in the 
market made from crop ends, but people would have it, 
although to use it was against their best interests. 

Mr. Thomas Adams said that he was the only man 
who had succeeded in makinga tight hydraulic joint which 
would stand 1300 lb., and he had done this with string. 

Mr. Snelus questioned as a chemist what became of the 
gas. The soda-water illustration was not quite to the 
point. He then pointed out that paladium would 
absorb 700 times its own bulk of hydrogen, 
and that silver absorbed oxygen in enormous quantities 


Mr. Cowper said that a low steel boiler could not be 
burst, and they would have an opportunity of seeing this 
tried that afternoon. Mr. Crompton suggested that as 
hydrogen and nitrogen were present in the steel in the 
exact proportions of ammonia, it was not impossible that 
the steam absorbed the ammonia, water being able 
take up about 600 times its own volume. 


Mr. Davis having — briefly, a vote of thanks was | 


proposed by the president and carried unanimously. 

ne body of the members then adjourned to the rail- 
way to examine a engine with 5ft. drums and 
18in. by 24in. cylinders, sent from Crewe by Mr. Webb. 
This engine is fitted with Joy’s valve gear, and appears 
after some service to be quite successful. Another body 
went to luncheon. Subsequently nearly all the members 
and visitors went to the Barrow Jute Works. Our 


when melted. Now, it appeared likely enough that as | notice of these works we must postpone. It will suffice 


steel no doubt occluded various gases, something like 
this took place. The steel absorbed carbonic oxide and 
carbonic acid, for which it had an affinity, and turned 


| 


to say that the members saw in operation all the | 


machines described by Mr. Fleming. 
From the jute works, a visit was paid to the Barrow 


the hydrogen out into the cold. What was wanted was | Hematite Iron and Steel Works, where three ingots were 
some cee which could be worked with the steel, | cast under pressure. We must postpone further mention 


and would increase its affinity for hydrogen. 


did not think that the hydrogen was squeezed out | to work successf L 
ys Hayes, of Muntz’s | whether all that is wanted could not be gained by intro- 


by the application of pre % 
Me Pp. pressure. 


He | of this process a to say that the plant appeared 


y. But it is worth considering 


At 7 p.m. the members went to dinner at the Market 
Hall, when a large number of toasts were proposed. 
| Qur notice of the proceedings of yesterday—Thursday 
| —we must postpone until next week. 


HORIZONTAL HAULING ENGINES. 

Tue pair of hauling engines, of which we give a part plan 
{on page 103, have been built by Messrs. Tangye Brothers, 
Birmingham, for the Australian Agricultural Company, New- 
castle, New South Wales. They are to be employed in haul- 
ing coal wagons and tubs along an underground incline 3000 
yards in length. Some of the principal features of the engine 
and gear will be gathered from the plan now published; but 
particulars and further illustrations will be given in another 
impression, 


COMPOUND ENGINES OF THE VILLE D’ORAN 
AND VILLE DE BONE, 

Tue double-page engraving which accompanies this impres- 
sion is illustrative of the powerful engines fitted by Messrs. 
Wigham, Richardson, and Co., engineers and shipbuilders, 
Newcastle-on-Tyne, to the steamships Ville d’Oran and Ville 
de Béne, built by them for the Compagnie Générale Trans- 
Atlantique. The Ville d’Oran has made her trial trip, and in 
an early impression we shall give an account of the results of 


tal Company, speaking as a copper-worker, endorsed | ducing a small quantity of nitrate of potash guarded with | this, together with full particulars of the engines and ship. 
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RAILWAY MATTERS. : 

Tue latest thing in the line of gigantic railway consolidations 
is the reported scheme for uniting the Erie, Atlantic and Great 
Western, Ohio and Mississippi and Missouri Pacitic roads under 
Mr. Gould’s management, who now controls the Union and 
Central Pacific. 

AccorDING to the Railroad Gazette of the 9th inst., 9190 miles 
of railroad have been constructed in America thus far this year, 

inst 1008 miles reported at the same time in 1879, 691 miles in 
1878, 589 miles in 1877, 740 miles in 1876, 426 miles in 1875, 690 
miles in 1874, and 1518 miles in 1873. 

Tue Haputale, ra wee | Railway memorial had, at departure of 
last mail, been translated, and printed in Singhalese and Tamil, 
and was being extensively circulated for signature among the popu- 
lation ae those languages, and the assessment of the land 
to be taken up for the construction of the Nanuoya Railway had 
commenced. 

Tron railway carriage underframes are being made and ex- 

rted to India and the colonies, and there seems some proba- 

ility that steel will ere long be much used for this purpose. 
This system of construction has been universally adopted on the 
German lines for reasons of efficiency and economy, and it 
deserves the fair trial here which it is now likely to get. 

In 1866 a passenger was occupied five days in goins from New 
Orleans to New York, making nine changes, and many of those 
changes necessitated a long walk from depét to depot. In 1869 it 
took four days, with two or three changes ; in 1873 three and a- 
half days, one change ; in 1878 three days, one change, and now, 
in 1880, the journey occupies sixty hours and forty-five minutes, 
with one change. 

A BRAKEMAN on the elevated road panei, according to the 
New York Tribune, saw a passenger dragged from a station plat- 
form, hurled 20ft. into the street, and killed. And when his 
friends missed him, this brakeman, who seems to have known 
that the man belonged to the party, quietly remarked—not until 
he was asked, observe, for your true hero never volunteers infor- 
mation—“ He fell off.” 

Apvices from Chicago state that the Fady Locomotive Works 
have now fifty locomotives in course of construction, these 
engines are principally of the larger type. The Baldwin Loco- 
motive Works, Philadelphia, have completed 260 engines this 

year. The Rhode Island Locomotive Works, Providence, Rhode 
sland, have just completed five heavy locomotives for the 
Wabash-street, Louis, and Pacific Railroad. 

ANOTHER important section of the New South Wales main 
Western line of railway was opened on Tuesday, June Ist. 
Wellington is one of the most important districts of the colony, 
the centre of a fine grain country, and a thriving population, 247 
miles from Sydney Station. The next extension on the line will 
be to Dubbo, another important town on the Macquarie, but the 
opening of this will depend on the time of completion of the 
large tice girder bridge over the river. This bridge has 
three spans of 150ft. each, and two spans of GOft.; the piers 
being iron cylinders and the abutments of brick with stone 
dressings. 

A CONTEMPORARY has reprinted the following, originally issued 
forty-nine years ago :—‘ Liverpool and Manchester Railway. 
Time of departure both from Liverpool and Manchester :—First- 
class, fare 5s. 7 a.m., 10 a.m.,1 p.m., 4.30. p.m. Second-class, 
fare 3s. 6d., 8 a.m., 2.30 p.m. For the convenience of merchants 
and others, the first-class evening train of carriages does not 
leave Manchester on Tuesdays and Saturdays until 5.30 p.m. 
The journey is usually accomplished by the teed carri: 
under two hours. In addition to the above trains it is intended 
shortly to add three or four more departures daily. The com- 

y have commenced carrying goods of all kinds on the railway. 

anuary, 1831.” 


A NEW railway, not of great length but of much local conse- 
— was opened on Saturday. It is the branch line from 

orsbrough —— between Silkstone and Penistone, on the 
Manchester, Sheffield, and Lincolnshire Railway. The line, 
which at one time terminated at Mrs. Clarke’s Old Soverei; 
Colliery, Silkstone, has now been extended for five miles to the 
Oxspring tunnel, which was formed for the accommodation of the 
extra coal traffic which had to pass through Barnsley. The 
tunnel is 27 yards long, and for the support of the foundation 
alone 300,000 bricks were used. There is another tunnel 286 


yards in length, in the construction of which considerable difficulty’ 


was experienced owing to the landslips. The inspector, Major 

Marindin, took occasion to remark favourably on the stability of 

» massive three-arched bridge which had n erected on the 
ne. 

A TABLE constructed by Professor Stiirmer, of Bromberg, 
shows the length of railways in several of the chief countries of 
the world, and its proportion to the population. In Europe, on 
the average, there are 4°9 kilometres of railway to every 10,000 
inhabitants. Greece has the least proportion to the population, 
having only 0°08 kilometre to every 10,000 of the population. 
Next comes Turkey with 1°6; Portugal, 23; Roumania, 2°4; 
Russia, 2°8; Italy, 2°9; and so upward in the scale, France 
having 6°3; Germany, 71; Great Britain, 8-1; and Sweden 
heading the list with 10°8, though its total mileage is not a fifth 
of that of Great Britain. In Asia it appears that only 0°16 
kilometre is averaged to every 10,000 inhabitants; and in Africa 
the proportion is only 0°17. In the United States the proportion 
is heavy, 32°9 to every 10,000 of the people; while the whole of 
America has the average of 17-2, and in Australia the proportion 
is already 10°6, 

Ox Monday last the trains of the Metropolitan Railway began 
running between Baker-street and Harrow, the line having been 
extended to the latter place from Willesden-green, a distance of 
five miles and a-half. Passing through a well-wooded, pretty 
country, the new railway is without tunnels, viaducts, or any 
work of unusual difficulty. It is crossed by three small bridges 
bearing occupation roads; it crosses three lanes and the North- 
Western Railway. The six lines of the latter are spanned by 
three arches at a point near Harrow. In one respect the new line 
is remarkable ; its permanent way is one of the heaviest in Eng- 
land, the rails, which are of Bessemer steel, weighing 86 lb. per 
yard. Thirty-six trains each way will run between Baker-street 
and Harrow daily, finishing the journey of ten miles and a 
quarter in half an hour. The new line is ultimately to be ex- 
miles from London, power 
or that purpose being he y the Metropolitan Company. Mr. 
Liddell is the engineer of the new 

THE shortest and most profitable railway in the world is 
probably to be seen at Coney Island, the famous suburban sum- 
mer resort of the inhabitants of New York. Thisisthe “Marine 
railway ” which connects the Manhattan Beach Hotel and the 
Brighton Beach Hotel. It is 2000ft. in length, is laid with steel 
rail, and has a handsome little station at each end. Its gauge is 

t. Its equipment consists of two locomotives and four cars, 
open at the sides, and having reversible seats. A train of two 
cars is run each way every five minutes, and at quite a rapid rate 
of speed, a flying switch being made at each end. The cost of 
this miniature road, including stations and equipment, was 
27,000 dols., and it ape for itself, according to the Railway Age, 
in a very few weeks after it was opened for business, The 

perating expenses are 30 dols. a day, and the average receipt 
are 450 dols. a day the entire season, 900 dols, being sometimes 
taken. The fare charged is 5 cents. The road runs quite 
near the water at high tide, E mag leaves an abundance of space for 
those who prefer to walk. It is owned by those who 
om is Mr. in Car e id a profit 
year of 500 per cent. on its cost, Py eye ae 


NOTES AND MEMORANDA. 


THE mean specific gravity of sea water has been recently rede- 
termined, and is given as 1°02682. 

A yew industry has, according to the Colonies and India, been 
started at Christchurch, New Zealand, the distillation of acetic 
acid, thereby utilising the timber cleared. One cord of wood 
will produce 36 gallons of crude acid, worth in England 1s. 6d. 
per gallon. 

MINERAL ivo! r can be made by mixing 3 parts of 
calcined = with one-fourth of marshmallows 
powder, and adding water so as to form a paste, which is rolled 
out to half a millimetre in thickness, and then attached by a 
solution of glue as for the test paper. 

A STATEMENT has been published by an American contemporary 
showing that the performance of twelve pairs of 42in. Allen 
paper wheels under Pullman hotel cars me Ee Chi 
and New,York, reaches a total mileage of 9,566,196 miles, the 
average mileage per wheel being thus 398,5914 miles. These 
wheels are still in service, and are apparently in condition. 
The company is applying these wheels to all new cars, and to 
others as fast as the wheels can be obtained. 

Tux following is given as a method of crystallising tin-plate :— 
Heat the plate till the tin begins to melt, and dip it into a solu- 
tion of 1 part of bichromate of potassa in 3 parts of water, 
2 parts of muriatic acid, and 1 part of nitric acid. After rinsing 
well, muriatic acid is poured over the tin-plate, and then a solu- 
tion of 10 parts hyposulphite of soda in 120 parts of water. The 
crystalline flowers produced hereby display a great variety of 
to according to the time of contact. Rinse well with water, 
then with alcohol, and lastly lacquer. 


Tr is well known that if a long dry tube, open at both ends, be 
held over a jet of es wb a musical sound is produced 
the pitch and quality of which vary with the length, thickness, 
and diameter of the tube. It has been proposed, says the 
Electrician, to adapt such a tube to the safety lamp underground, 
and to place it near a telephone in communication with another 
telephone in the manager’s office on the surface. The alteration 
of the sound, due to a greater or less admixture of gas with the 
air of the mine, would warn the manager of the state of the 
atmosphere in the workings. 


In the Archives des Sciences for June 15, Professor Forrel 
descrikes researches on the temperature of Lake Leman and 
other freshwater lakes. From these it appears that the heat 
penetrates very rapidly into the 50 or 100 metres next the surface 
—in Lake Leman—and very slowly in the deeper layers. The 
temperature proved to be variable even at the extreme depth of 
335 m., and the degree of variation showed that depth was still 
far from the depth where variability ceases. Heat penetrates 
more deeply into Lake Leman than into Lake Thun; the 
isotherms descend on an average 24m. deeper. By January 15, 
1880, Lake Leman is considered to have expended all the heat 
put in reserve during the summer of 1879, This point, says 
Nature, was not reached in 1879 till February 7th. 


‘THE apparatus required for perforating glass by means of the 
electric spark is, according to a description given by a contem- 
porary, not very extensive. Descriptions do not, however, always 
convey exact ideas. It consists of a rectangular plate of ebonite, 
its size heing for a coil giving 4fin. sparks about 7in. by 43in. A 
brass wire passes under this plate and has its pointed end bent u 
and penetrating —— g the plate—not farther. This wire is 
connected with one of the poles of the coil. A few drops of 
olive oil are placed on the ebonite plate about the point, and the 
piece of glass to be perforated is laid upon it, care being taken 
not to imprison any bubbles of air. The olive oil perfectly 
accomplishes the object of insulating the wire. All that is 
necessary is to bring down a wire from the outer pole of the 
coil, on the piece of glass, above the point of the lower wire, and 
pass the spark. By displacing the glass literally for successive 
sparks, it is easy to make a close series of holes in a few seconds, 

M. Marcet Deprez, the ingenious inventor of many pieces of 
electrical apparatus, has just brought out a new electric motor, 
in which a piston of soft iron is attracted up and down in a hollow 
cylindrical electro-magnetic coil with a motion like that of an 
ordinary steam engine piston. is principle is not new, having 
been employed by Page, Bourbouze, and Du Moncel in the con- 
struction of electro-motors. The novel point, however, about the 
motor of M. Deprez is that the magnetism of the soft iron core is 
never either reversed or interrupted. This was the weak point of 
the earlier machines, but it has been obviated in the new form 
by the device of dividing the solenoidal coil into sections like the 
separate coils of the ring-armature of the Gramme machine, the 
current being thus transmitted first to one part of the cylindrical 
coil and then to another. The commutator which distributes 
the current successively to the various sections is worked by an 
excentric on the shaft of the fly-wheel in the ordinary way, but 
the “lead” does not require to be so much as a quarter of 2 
revolution. 

Herr Dorn of Breslau has published afresh series of experi- 
ments on the propagation of electricity by current water in tubes, 
and allied phenomena. In agreement with Helmholtz’s theory, 
he finds the electromotive force from current water in capillary 
tubes independent of the cross section and the length of these. 
The value of the “electric moment” of water and glass—3-936 
Daniell—deduced from this electromotive force corresponds nearly 
to that deduced by Helmholtz from Quincke’s observations on 
the propagation of water in glass tubes by the electric current. 
Observations of the electric current produced by water flowing in 
capillary tubes lead to a somewhst smaller value. For wider 
tubes—within pretty wide limits—the current strength, with a 
given mean velocity of the streaming water, proves empirically 
to be nearly proportional to the radius of the tube. Traces 
of asliding of the water on the glass wall ef perhaps, says 
Nature, co-operate in producing the variations of electromotive 
force observed in course of time. Through motion of material 
particles in a liquid, therefore, an electric current arises, : 


By a ceitain process M. Miquel has succeeded in seizing and 
numbering the spores or eggs of bacteria, and while confirming 
M. Pasteur’s observation, that they are always present in the air, 
shows that their number presents incessant variations. Very 
small in winter, it increases in spring, is very high in summer and 
autumn, then sinks rapidly when frost sets in. This law also 
applies to spores of fungi; but while the spores of moulds 
are abundant in wet periods, the number of aerial bacteria then 
becomes very small, and it only rises again when drought per- 
vades the soil, a time when the spores of moulds become rare. 
Thus to the mazima of moulds corresponds the minima of bacteria 
and reciprocally. In summer and autumn, at Montsouris, he 
finds frequently 1000 germs of bacteria in a cubic metre of air. 
In winter the number not uncommonly descends to four and five, 
and on some days the dust from 200 litres of air proves incapable 
of causing infection of liquors the most alterable. M. Miquel 
compared the number of deaths from contagious and epidemic 
diseases in Paris with the number of bacteria in the air during 
the period from December, 1879, to June, 1880, and certainly 
each recrudescence of the aerial bacteria was followed at about 
eight days’ interval by an increase of the deaths in question. 

Jnwilling to say positively that this is more than a mere coin- 
cidence, he projects further observations regardingit. M. Miquel 
further finds—contrary to some authors—that the water vapour 
which rises from the ground, from rivers, and from masses in 
full putrefaction is always micrographically pure, that gases from 
buried matter in course of decomposition are always exempt from 
bacteria, and that even‘ impure air sent through putrefied meat, 
far from being ch: with microbes, is entirely purified pro- 
vided only the putrid filter be in a state of moisture comparable 
to that of earth at 0°30 metres from the surface of the ground, 


MISCELLANEA. 


THE sum of £50 has been given by an unknown donor as the 
nucleus of a prize fund for an essay on the best way of carrying 
out the sewerage of Sydney. 

THE East Worcestershire mining engineers started on 
a two days’ excursion and 
South Yorkshire for an inspection of some of the large colliery 
plants, and to make a descent of some of the mines in the first. 
named county. 


WE have received a copy of a new edition of Messrs, Hayward 
Tyler and Co.’s catalogue of direct-acting steam pemping 
machinery. It is well printed and illustrated, gives full par- 
ticulars, and evidence of the wide application of this class of 
pumping machinery. 

THE Wolverhampton magistrates on Tuesday fined Mr. O. S. 
Walsh, galvaniser, &c., a member of the Town Council, £5 and 
costs for turning spent acids from his works into the town 
sewers to the detriment of vegetation at the Corporation farm. 
The Town Clerk said that the best mode of freeing the acid of its 
injurious —— was to fill a hole with limestone, and let the 
acid percolate through it into the sewer. 

AN experiment which is likely to prove of much interest to 
engineers takes place at Walsall at the rae sy of next week. 
One of the boilers left intact after the explosion at the Birchills 
Hall Ironworks has been handed over to Mr. Traill, the 
engineer surveyor in chief of the Board of Trade, so that he may 
burst it by hydraulic pressure, or subject it to any experiment 
desirable to test it in the interests of science. The boiler is 
of the Rastrick type, and will be burst experimentally at noon, 
on Monday next. 

THE idea of holding an International Exhibition at Rome is 
beginning to assume a concrete form. It is proposed to be held 
during the season of 1885-6. In the meantime a periodical has 
been established for the ventilation of the project, by funds 
subscribed in shares of 200f. each, taken by the Duke of Aosta, 
all the Cabinet Ministers, other —— and public men, anda 
large number of the Roman and Italian nobility. The ground 
chosen for the exhibition building is that area between the Villas 
Borghese, Corsini, and Toronia, approachable alike from the 
Porta del Popolo, the Porta Salara, and the Porta Pia. 

Art a general meeting of the London and St. Katharine Docks 
Company, held on the 28th ult., the chairman, Mr. G. H. 
Chambers, stated that the number of loaded ships from foreign 
— which entered the docks during the six months ended the 

th June last was 785 ships, measuring 754,503 tons ; the number 
for the corresponding period in 1879 was 673 ships, measuring 
611,040 tons; the weight of goods landed in the docks during the 
six months ended the 30th June last was 319,571 tons ; the weight 
for the corresponding period in 1879 was 254,534 tons; the stock 
of goods in the warehouses of the docks on the 30th June last 
was 309,487 tons; the stock at the same time in 1879 was 278,764 
tons, 

Some of our readers may not yet be aware that there 
is to be an Exhibition, in Glasgow, of Apparatus for the Utili- 
sation of Gas, Electricity, &c. The exhibition is to be held in 
the Burnbank Drill Hall and Grounds, Great Western-road, and 
will be open from Tuesday, 28th September, till Monday, 25th 
October. Mining engineers will be interested to see that under 
Class VI. there is a special provision for mining exhibits, and we 
should think that many mining arrangements might be represented 
such as safety lamps, fire-damp indicators, applications of elec- 
tricity to lighting mines, pitheads, &c.; gas engines, models of 
fans, screening < and winding arrangements, 
safety hooks, and cages. The exhibition is under the auspices of 
the Philosophical Society of Glasgow. Mr. John Mann, 154, St. 
Vincent-street, secretary. 

Tue Jron Age gives the following statement of the condition 
of the blast furnaces of the United States on July Ist last :— 

In blast. Out of blast. Not 


«. Wi .. 186 27 
Bituminous orcoke 115 .. 109 224 
Anthracite .. .. 167 ‘ 68 3 238 
Capacity per week 

tons.. .. .. $1,220 49,880 — 131,100 


The average weekly capacity of the 413 furnaces in blast is 
197 tons; of the 313 out of blast, 159 tons. On April 1st there 
were 696 furnaces on the report, of which 431 were in blast, 260 
out of blast and 5 not stated. The decrease in the number in 
blast is in bituminous and anthracite, charcoal furnaces gaining. 

In the spring of 1863 Pope Pius IX. gave orders to Cardinal 
Ricci that the cupola of St. Peter’s should be recoated with lead, 
upon the distinct understanding that the work should be com- 

eted within four years from the date of its commencement, 

e plumbers, however, would very likely have prolonged the 

igantic job until the end of the present century had not Leo 
<i. recently issued positive orders that all ible expedition 
should be aes | in carrying out the undertaking commenced by 
his immediate predecessor. It is stated that extraordinary ene 
is being displayed in clothing the vast cupola with new lead, 
which is being rapidly fitted to three of the sixteen sections into 
which the surface of the dome has been divided for this purpose. 
The remaining thirteen sections took seventeen years to recoat 
but it is anticipated that the three now in hand will be completed 
by the end of 1881. Nearly a million pounds of lead, it is 
said, will be required. 

Ix their general report for 1879, the Thames Conservators state 
that the increasing size of vessels frequenting the port of London 
has rendered it necessary for them to strengthen the mooringe 
and deepen the berths, by means of dredging, as well as to remove 
shoals. A new steamboat pier has been placed at Wandsworth. 
Thirty-three sunken vessels have been raised during the year. 
On the Upper Navigation, west of Staines, considerable new 
works are in progress, A coraien machine has been provided 
for this district of the river. e Cunservators have Pee 
additional fishery laws, by which practices destructive of fish are 
made illegal. ey have inspected the district within ten miles 
from the river, and taken measures to prevent pollution under 
the Act of 1878; and they have removed weeds and obstructions 
in the district above Oxford. The accounts of the Upper and 
Lower Navigation funds are appended to the report ; was 
advanced during the year from the Lower to the Upper Naviga- 
tion fund, to meet extraordinary expenditure, 


Wrrn the continued growth of the English mercantile marine 
there is a continued decline in the profits attending the owner- 
ship of trading vessels. This may in some degree account for the 
fact that the American mercantile marine has been steadily de- 
clining for several years, American capital ey finding 
more profitable application in other branches of trade. Accord- 
ing to Moller’s Steamship Circular for July, ‘‘The shipments of 
dry fruit from the Ionian Islands and Spain are now near at hand, 
but although the crop promises to be large, yet the swift steamers 
generally employed in that trade will scarcely derive much profit 
this season, in consequence of the competition by outsiders, The 
first arrivals of new teas were brought by the Glencoe, which 
performed the from Hankow to Gravesend in thirty-six 
and a-half days including stoppage, and was followed a few days 
later by the Loudoun Castle. Australia, that magnificent 
steamer, the Orient, belonging to the Orient line, arrived a few 
days ago, having made the passage home through the Suez Canal 
in thirty-seven days, from Adelaide to Plymouth, the quickest 
onrecord. Although the freights have not given much encourage- 
ment, _ various sales have taken place during the past month. 
The prices of new ships having now ually reached the low 
point at which they stood twelve months ago, lead to the suppo. 
sition that any further reduction cannot be expected,” 2 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 
PARIS.—-Madame Bovveav, Rue de la Banque. 
BERLIN,—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—A. Twietmeyver, Bookseller. 
NEW YORK.—Tur Wittmer and Rogers News Company, 
831, Beekman-street. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


Hi. Garnrop.— Yes. 

A. Munpy.—A letter lies in the office of the publisher for this correspondent. 

Guinpino letter lies in the office of the publisher for M. 
corresponding on this subject. 

A. 8. Firet.—You will find your question fully answered in Molesworth's 
* Pocket-book of Engineering Formule.” 

J. G. Crarmpae.— The weight of a cubic foot of dry air at 60 deg. Fuh., and 
with the barometer at 30in,, is 536°3 grains. The weight of 100 cubic inches 


will therefore be 586 x = 31°03 grains. 
‘ 


X. Y.—You cannot for the purpose you mention do better than use coal ta’ 
boiled down and prepared in the ordinary way. There are several good 
paints for outdoor work, such as that of the Indestructible Paint Company, 
and the Anti-Corrosive, and others ; but if you choose to use paint of ary 
hind, we must, for obvious reasons, leave you to make your own selection. 


RECLAMATION OF LAN FROM THE SEA. 
(To the Bditor of ~-e Engineer.) 


Srr,—Can any of your readers give us particulars of the cheapest and 
simplest work on the reclamation of land from the sea or under tidal 
levels? MANUFACTURERS. 

Ipswich, August 4th, 
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BRIGHTON BEACH. 

WE have on two previous occasions, under the above 
heading, referred to the conditions developed— during the 
last year more especially—affecting the beach in front of 
the town of Brighton, naming that place as including the 
separate district of Hove, which has a distinct local 
government from that of Brighton proper. We then 
wrote as to the consequences we road must result from 
the action taken by the Hove Commissioners to preserve 
their foreshore, and, while we stated that we could 
hardly see that any course lay open to them but that which 
they had adopted, we pointed out the inevitable results 
that must, as a consequence of their works, fall upon 
that portion of the shore in charge of the authorities of 
the Brighton Municipality. Our remarks a oayrg to 

ive um in some quarters, because we held that it was 

ue to the divided authority which rules these practically 
united parishes—if we may so term them—that a species 
of desultory fencing with the inroads of the sea was being 
proceeded with, rather than the undertaking by combi- 
nation of a systematic plan, which, while immediately 
meeting the dangers threatening at Hove, should provide 
against the action of such works as might be determined 
upon proving detrimental to the Brighton beach to the 
eastward. 

With the jealousy which is currently believed to exist 
between the dual authorities of Brighton and Hove we 
have nothing whatever to do, or with the question as to 
whether or not the form of government adopted is that 
best suited to the requirements of this rapidly extending 
watering place ; but it has now come to our ee 
that the very evils that we predicted when formerly 
writing on this subject have come to pass, and the 
engineer to the Hove Commissioners, Mr. E. B. Ellice- 
Clark, recently read a report before a sort of commission 
appointed by the local board to consider the subject, of 
which Mr, Arnold Taylor was president, 


We have read with interest that report, as it traces 
through a long series of years, dating as far back as 1705, 
the history of this matter, and illustrates very fully how 
completely marine action on a certain coast may remain, 
in deference to sometimes remote causes, in abeyance for 
long periods, and then break into apparently unaccount- 
able activity. Mr. Ellice-Clark’s report states that “ the 
foreshore in front of Hove and the adjacent sea lands has 
from time immemorial been of a fluctuating character; at 
some periods, lasting for more than a century together, 
there have been large accumulations of beach, which 
were abandoned by the sea for ages.” On these, the 
report states, buildings were erected which have since 
been long swept away by the re-awakened self-assertion of 
the sea. 

It is but natural we should look to Mr. Ellice-Clark 
for information as to the cause of this sudden change. 
He finds it, and we think correctly, in the defensive 
works erected at Worthing primarily; though, to find the 
initial cause, if Mr. Ellice-Clark’s argument hold good, 
we should have to travel seriatim through every town 
upon the south coast to the westward of that place. 

owever, accepting his theory as it stands, it is evident 
to our minds that the works he now states to be necessary 
to overcome the difficulty at Hove must be undertaken 
if much of the house property recently erected there, 
and the beautiful gardens which border the seashore, are 
to be preserved. But what are the municipal authorities 
of Brighton going to do? Will they stand still with 
their arms folded while works are proceeding at Hove 
which will bring upon them—and in a tenfold ratio, 
owing to their proximity—the evils which the Hove 
engineer charges upon the works erected at Worthing ? 
We do not blame the Hove authorities for taking 
immediate steps for the preservation of their sea 
frontage, but we do hold it to be a mistake that 
any decision can be arrived at by a purely local 
body which must end in continuing the evil further 
to the eastward. Such a question should now be 
taken to the Imperial Government. It is no longer, 
or should no longer be, a purely local one. Before 
the Hove Commissioners are permitted to put in fresh 
groynes, the highest engineering opinions should 
obtained as to whether some combined action on the 
part of the two local governments could not avert the 
threatened mischief. 

Mr. Ellice-Clark’s report refers to the well-known fact 
that the sea is driven up on the lee side of already 
erected groynes in a most dangerous manner, and he sug- 
gests the construction of those he now proposes on the 
method we referred to in our first article on this subject, 
viz., that they should incline to the shore at an angle 
following the set of the current, instead of being con- 
structed, as they are at present, at right angles to the 
shore. Mr. Clark puts this angle at 80 deg., and, in 
addition, he proposes to give a training curve to the 
head of the groynes. His proposal to build the shore end 
of these in arched panels, only the outermost, 75ft. being 
built in solid concrete, will be open to objection if any 
portion of the former work is exposed to waves of per- 
cussion. In fact, the outer end appears to us more than 
likely only to be exposed to a wave of translation, and 
therefore perhaps needing less strength than that nearest 
to the shore; but this is of course dependent on local 
circumstances, of which we have no exact knowledge. 

Fully aware, as we are, of the rapidity with which the 
sea makes inroads when once it has started on that 
course, we are nevertheless greatly struck by the figures 
given by the engineer in evidence of the quick deteriora- 
tion of the —— beach from its effects. He states 
that the height of beach in September, 1878, at a given 
point, was 15ft. 6in. above mean water. In June, 1879, 
it was lowered to 9ft. 6in., while only five months later, 
in November of the same year, we find that only 4ft. Gin. 
remained iz situ. These figures strongly justify the 
evident anxiety of the Hove Commissioners to move in 
the matter at once ; and we can understand that they 
dread the possible delay of calling in Government 
interference. But while they may think only for the 
interests they are personally concerned with, we hold 
that it is a matter seriously affecting the well-being of 
the country at large, and that this mere staving off of 
the enemy into your neighbour's territory is not credi- 
table to the resources of English engineering, or to the 
activity and energy of central authority. 

On a recent visit to Brighton we carefully inspected 
the results of last winter’s denudation of the beach at 
the threatened points. How serious these had been was 
apparent from the masses of destreyed sea wall which 
lay about in every direction, and that efforts were being 
made to arrest further action was evidenced by the gangs 
of workmen popes groynes at intervals of every 
100ft. or 200ft. The present action of the Hove Com- 
missioners in calling for this report by their engineer 
proves how well justified we were in directing the atten- 
tion of our readers to a matter which we could see from 
personal observation was not only then serious, but cer- 
tain to become more so. We predicted that step by 
step the groynes would follow one another until Hove, 
en | secured, brought about similar mischief in 
Brighton, and these new works now said to be neces- 
sary—as they most undoubtedly are—will, when com- 
pleted, secure that result. 

We have no animus whatever on the subject, but we 
cannot think it right that such an important question as 
this, which is representative of what may happen all 
round our coasts, should be dealt with except on con- 
sideration for the present and future well-being of the 
whole of the coast towns of the country. Worthin 
secure, now smiles at Hove; and soon Hove, secured, wi 
smile at Brighton when in similar difficulty. 


THE BRAKE QUESTION. 
THERE is good reason for hoping that the long-vexed 
question of continuous brakes has reached at last its 
nultimate stage. With the accession of the new 
Goverament the. policy of the Board of Trade appears 


to have undergone a radical change, in both senses of 
the word. Under the rule of Lord Sandon, the action 
of the Department in regard to railway brakes consisted 
in sending to the railway companies at moderate inter- 
vals, circulars of mild and conciliatory import, and in 
requiring and collecting elaborate returns on the amount 
of rolling stock fitted with the various types of brake, 
and on the various cases of failure. Whether these 
returns, although undoubtedly printed and published, were 
ever read or considered by any officer of the Department 
we cannot say. Certainly the Department continued 
to ignore the fact that the great bulk of the stock fitted 
with brakes in each half year was fitted with types 
which, in their own judgment, failed to fulfil the condi- 
tions they had themselves laid down as desirable and 
necessary. Now, however, the office has passed into the 
vigorous and unsparing hands of the member for Bir- 
mingham, and the firstfruits of the change has been a 
circular couched in quite a new tone; a circular which 
intimates very plainly to the railway companies that if 
they do not themselves think well to take order in the 
matter of brakes, the Government is quite prepared to 
take such order for them. We may therefore hope that 
this much-vexed question is at last spovennns its 
final settlement ; and since, in spite of all that has 
has been said and written upon it, there is plenty of 
evidence to show that its interest is not yet exhausted, 
we propose briefly to sketch in the first place what has 
been done in the matter, and in the second place to indi- 
cate what, in our judgment, still remains to be done, in 
order to bring it to a final conclusion. 

Continuous brakes are no new things. Long before 
the public knew or cared anything about the question, 
railway engineers had seen the necessity of finding some 
means of destroying as rapidly as possible, when required, 
the enormous amount of energy which is stored up in a 
railway train at high speed. Much credit is due to 
Mr. Fay and Mr. Newall for the practical and efficient 
brakes which they introduced nearly forty years ago, 
and which, in spite of all changes, have actually held 
their ground till the present day. It was not until much 
later that public attention was aroused to the matter. 
Probably the accident at Shipton in 1874 did as much as 
anything else in this direction ; for, although the imme- 
diate occasion of that accident was the flying off of a 
tire, yet it was proved that had the train been fitted 
with any kind of continuous brake which could have 
been applied as soon as the alarm was raised, the conse- 
quences would almost certainly have been trifling. At any 
rate, the conviction gradually formed itself in the minds 
of the public, and of the Government also, that continuous 
and self-acting brakes were just as necessary a part of 
complete railway equipment as the block system of 
signals. It was somewhat later that the same conviction 
fully made its way amongst railway directors, if indeed 
it has yet done so. We are not here about to join in the 
cry that railway officials are indifferent to the safety of 
their passengers. On the contrary, we fully believe that 
they are anxious at all times to do everything which 
may secure their safety ; but they are also anxious at all 
times to do everything which may secure the declaration 
of a handsome dividend ; and where these two anxieties 
conflict, as is occasionally the case, it is inevitable that 
something like a compromise should be arrived at. In 
the case of brakes, they suffered also from the proverbial 
embarrassment of riches. There were at least half-a- 
dozen rival inventors, each eager to prove, and even to 
spend money in proving, that his own brake was in all 
respects the most perfect that could be devised. Out of 
these rival systems a board of directors was naturally 
anxious to select that which, while thoroughly efficient, 
was at the same time the simplest and cheapest, both in 
its application and its maintenance. To make this 
selection required, of course, a lengthened experience. 
Equally of course, the selection made by one railway 
company was often different from that pts by its neigh- 
bours; whereas it is vitally important, for the proper 
interchange of rolling stock, that one uniform brake 
system should prevail throughout the country. These 
matters have necessarily produced great difficulty and 
great delay in the settlement of the question. In point 
of fact, from causes on which it is needless to dwell, the 
divergences between the practice of the different railways 
grew continually wider and deeper. Meanwhile the 
public, to whom delay meant nothing but danger, be- 
came not unreasonably impatient; and the Board of 
Trade, influenced by this impatience, began to bestir 
itself in the matter. Their position, however, was full 
of difficulty. If they fixed on any special form of brake 
to be imposed upon the railway companies, they laid 
themselves ‘open to the charge of being partisans of a 
particular system, and of one which might turn out after 
all to be far from the best. If they simply urged the 
adoption of continous brakes in general, they opened the 
door to all kinds of evasions, and at the best to a hope- 
less confusion between the systems of the different com- 
panies. Finally, they decided to do what, at the time 
and under the circumstances, was perhaps the best thing 
to be done. They laid down certain conditions which, 
in their opinion, any satisfactory type of brake must 
fulfil ; they instituted a system of returns of failures, 
designed to test the durability, simplicity, and other 
essential qualities of the various types then in use; and 
they urged on the railway companies to determine, as 
soon as the experience thus gained would enable them, 
on some one system which, fulfilling all the conditions 
of the case, might be recognised as a satisfactory solution 
of the problem. 

As we have said, this was poheee the best course to be 
adopted at the moment; but having adopted it, the 
Department should have insisted on their programme 
being recognised and adhered to, instead of contenting 
themselves practically with a simple ——— of the 
returns which the various companies thought fit to send 
in. For reasons already indicated, the railway companies 
also took no steps to arrive at any concert in the matter ; 
but meanwhile the question was taken up by various 
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rivate individuals, and especially by the Institution of 

Mechanical Engineers. It is to its “P. ings” that 

we must look for the most evidence on the question, and 

for a fair discussion as to the necessity and sufficiency of 
the Board of Trade requirements. Stated shortly these 
celebrated requirements were as follows :—(a) The brake 
to be efficient, instantaneous, and capable of ready appli- 
cation by both driver and guards; (6) in case of accident 
to be instantaneously self-acting ; (c) to be readily put 
on and taken off from every vehicle of a train ; (d) to be 
regularly used in daily working ; (e) to be of durable 
material and easily kept in order. Of these the condi- 
tions stated under (a) and (e) have never been called in 

question ; nor, we believe, have those under (c) and (d), 

unless by the officials of the London and North-Western 

Railway. With regard to condition (2%), which alone 

remains, there has been a g deal of mis- 
apprehension, which it may still be desirable to 
y aan up. The words “self-acting in case of accident” 
are undoubtedly vague ; and it has frequently been held, 
first, that the “accident ” referred to is an accident to the 
train as a whole ; secondly, that the only such accident 
which can bring any system of brakes into operation is 
the breaking of a train in two; and, thirdly, that such 
accidents are too rare to make such a condition worth 
enforcing. We will not attempt to decide what was the 
original meaning of the phrase; but. it undoubtedly 
points toa condition of the utmost importance in the 
case of such an appliance as a brake, namely, that the 
effect of any failure in the brake itself should be to make 
it operate, and not to render it inoperative. In other 
words, the mechanism of the brake should be always at 
work to keep the brake out of action, not occasionally at 
work to put the brake into action ; and then any failure 
will at once announce itself by putting the brakes on. 
This is the principle which has been long recognised in 
the case of railway signals, which fly to danger when out 
of order ; and it should be rigorously insisted on with 
all appliances of which the use is occasional only, and not 
constant. As a matter of fact, any brake that thus puts 
itself on when out of order, will also put itself on 
when the train parts asunder; but this is a trifle 
compared with the importance of the fact that 
a driver can never be running in reliance on 
a brake which is really useless. The want of this 
essential requisite ought undoubtedly to have ensured 
the condemnation of the Smith vacuum brake and the 
Clark and Webb chain brake, in their established forms, 
from the very first. 

The opponents of the Board of Trade conditions— 
and they have been many—have not, however, relied 
so much on particular points as on the general prin- 
ciple that all automatic brakes are so complicated 
and delicate, that the disadvantages and dangers which 
arise from their difficult maintenance outweigh the 
advantages which arise from their construction. This 
point was worked out at length in the discussion 
on Mr. T. H. Riches’s paper last January. Now what- 
ever may be thought of the merits of that discussion, it 
clearly brought out two points: (1) that, owing tc the 
very different nature of the returns made by different 
companies, no general comparison of results was possible ; 
and, (2) that it was not fair to mete the same judgment 
to an automatic brake which could not go wrong without 
reporting itself, and toa non-automatic brake which could 
do so, and might have done so a hundred times. If 
lkowever, we are thus prepared to accept the Board 
of Trade conditions as being necessary, may we also con- 
sider them as sufficient? To decide this point we may 
turn to the mass of evidence furnished by that invaluable 
series of experiments, for which the railway world is 
indebted to the liberality and public spirit of Captain 
Douglas Galton and Mr. Westinghouse. In his final 
paper on the subject, Captain Douglas Galton summarises 
the conditions to be complied with by a perfect continu- 
ous brake, and these, exclusive of those already laid 
down by the Board of Trade, may be stated as 
fullows :—(f) The maximum brake pressure on each pair 
of wheels should be about twice the load on those wheels ; 
(g) It should be so regulated that the friction between 
the blocks and the wheels should never exceed that 
between the wheels and the rails; (h) Each vehicle 
should have its own independent store of brake power ; 
(z) The brake pressure should be easily graduated at will, 
to suit the speed of the train, the descent of long inclines, 
and other varying circumstances of railway working. 
It will not be denied that these conditions are all of 
them important and highly desirable ; nevertheless, in 
practical matters we are usually content to fall short of 

rfection; and moreover, to wait for a_ perfect 
instrument before a any instrument at all isa very 
dangerous course. The Austrians waited long for a 
perfect breech-loading rifle, and Sadowa found them 
Waiting still. As it is, we should not be afraid at the 
present moment to name certain brakes which fulfil 
the Board of Trade requirements, and which fulfil, or 
could be made to fulfil, with tolerable completeness, 
Captain Galton’s requirements also. Which is the best 
of these, we need not here say ; we have already expressed 
our opinion on this subject. If the present delay were 
likely to settle that question, and bring forward the best 
of all possible brakes, something more might be said for it. 
But if there is one thing which is more clear inthis business 
than another, it is that, should the best brake win, it will 
be only by accident. All the elements for exhaustively 
settling such a question are absent ; and everybody who 
is at all behind the scenes must feel sure that, when the 
final compromise comes to made, it is not the 
absolutely best among the rival brakes which will carry 
the day, but the brake which, being in itself a good brake, 
is the best supported. 

How then is this final compromise, which, after all, is 
the inevitable result of such a rose to be reached in 
the most rapid and the most satisfactory manner? The 
whole question lies now in a nutshell. It has been fully 


and fairly debated, and evidence has been collected far 
more than suffices to settle the policy of an empire. 


Everybody is ready for the decision. The public are 
ready; — are ogg | of delay, and cry out, not for 
the ideally perfect brake, but for some brake that 
will stop a train whenever it is wanted, and sto 

it soon. The brake inventors are ready. The rail- 
way companies even are ready, for they have each 
ridden their own hobby sufficiently long, and are alive 
to the fact that the expenses of the ride may possibly be 
heavy, and the of Trade itself, from which the 
final impulse must undoubtedly come, would appear at 
last to be ready also. How will it proceed? To advise 
such a body would be a task beyond our limits ; but we 
may point out a course which would at least be a busi- 
ness-like one. Let a small Commission be appointed 
consisting of practical engineers not directly connected 
with railways. Two of them might be nominated by 
the Board of Trade, two by the Institution of Civil 
Engineers, and two by the Institution of Mechanical 
Engineers. Let these gentlemen investigate the printed 
evideuce — they would scarcely need to examine a 
single witness—and then advise the Department 
briefly on the following points: — (1 yhether 
any additions or alterations should be introduced in the 
brake requirements, as at present laid down by the 
Board ; (2) which brakes, of those actually adopted by 
any Envlish railway, fulfil these amended requirements, 
and which do not. Let the Board then issue a circular 
to the railway companies, calling on them to fit their 
rolling stock with one or other of the brakes approved 
by the Commission ; and in the next session let them 
bring in a short Bill, enacting that after a certain period 
a railway company should not be able, in case of an 
accident due to collision or derailment, to plead unavoid- 
able misfortune, unless they could show that, say, three- 
fourths of the vehicles in the train were fitted with one 
or other of the approved brakes, and that the apparatus 
actuating those brakes was in operation at the time of 
the accident. We venture to think that such a course 
would practically settle the brake question within a very 
short period ; and, at the same time, add Neg, Aer. in 
the eyes of the public, to the credit of the Department 
and the Ministry which had the courage to adopt it. 


THE MINES DRAINAGE SCHEME, 

Tue existence of the Commission for draining the mines of 
South Staffordshire, under the powers of an Act of Parlia- 
ment, is imperilled. The aggregate area over which the 
Commissioners have jurisdiction is made up of districts, each 
with power at any time to declare itself outside that area. 
Of that discretionary power the two districts of Oldbury and 
Bilston have availed themselves. The chief district has 
always been Tipton, which includes —— and portions 
of Dudley—the places from which most of the thick coal 
now used for ironmaking is procured. In behalf of Tipton 
the Commissioners have incurred a debt of £60,000; and the 
arbitrators at their last sitting intimated the probability of 
a further loan in the same behalf having to be negotiated. In 
such an event the arbitrators would find it next to impossible 
to graduate any of the rates; they would have to require 
from all the ratepayers the maximum rate aliowed by the Act 
—sixpence per ton on coal and slack, and threepence per ton 
on all other minerals brought to bank. So little profit 
attends, and is likely for some time to attend, coal mining in 
the South Staffordshire field, that not a few colliery pro- 
prietors are apprehensive of the extent to which the Com- 
missioners’ further undertakings may commit them. They 
are therefore signing a petition which aims at excluding 
Tipton also from the scope of the Act. The Earl of Dudley 
and Mr. E. Fisher-Smith, his agent, are amongst the 
petitioners. If the requisite majority of owners and occu- 
piers is obtained, the Commissioners, though the Kingswinford 
district will remain in their charge, will have little left them 
to do but to look after the surface ony and levy the 
maximum rate upon all minerals that may be gotten in the 
Tipton district so long as any portion of the debt remains 
unliquidated. A few collieries only would then be able to 
keep going; the deep workings of the majority would be 
drowned out. The district has to be congratulated that in 
any eveat there are about the high ground at Dudley some 
collieries removed from the influence of the flood, and that 
the Sandwell and Hamstead sinkings reveal sources of supply 
under the red rock nearer to Birmingham. 


THE ACCIDENT IN THE HUDSON RIVER TUNNEL, 


Some accounts have now reached this country of the 
accident which took place on the 21st ult., at the bottom of 
the shaft at the Jersey City end of the Hudson River Tunnel. 
Various conflicting telegrams were published anent the 
catastrophe, and the consequent death of nineteen imprisoned 
men. The number of men so sacrificed, however, is twenty, 
their escape being prevented by the fall of material upon the 
door from the air Keek at the bottom of the shaft. As is 
generally known, two separate tunnels are being built, each 
to carry a single line of railway; and these had been carried, 
the one 300ft., and the other about 50ft., under the river, the 
two tunnels uniting in a single chamber under the Jersey City 
shore, much of which is of made ground, largely consisting— 
according to the Railroad Gazette—of ashes, and pervious to 
water. This chamber was only a temporary structure, and 
a few days before work had been stopped on the two tunnels, 
and all hands had been put at the permanent lining of this 
chamber. At the foot of the shore shaft and at the entrance 
of this chamber is the air-lock. It must be understood that 
the work in the tunnel is done under compressed air, which 
is relied upon in some measure to hold up the silt through 
which the tunnel is cut while the outside iron casing and its 
brick lining are put in place. The plan of advancing the work 
has been as follows:—To construct a series of wrought iron 
plate rings, gin. thick, each 2ft.6in. wide, well bolted together ; 
then to follow up immediately with the lining of brick. 
There are fourteen plates in every ring, the six top plates 3ft. 
in length, and the remaining _ 6ft. in length. The head- 
ing is advanced as follows: The face is always the exposed 
silt, which is so stiff when under the air pressure that it can 
be cut in benches as a series of garden terraces, and also into 
steps rising from one terrace to the other. The excavation 
for and the building of the rings always commence at the top 
of the tunnel. Usually five rings are building at the same 
time, each one of the five rings toward the rear being more 
nearly completed than the ring directly in front of it. The 
first four plates require some slight support, but the others are 
according to an account by the engineers in charge, easily held 


in position by the air pressure, the bolting to adjoining plates, 
and the support received from resting the plates directly on a 
bed of the silt, the bracing and timber ordinarily used in 
tunnelling not being required. The material excavated from 
the tunnel is not carried through the air-lock. About half 
the silt is blown out of the tunnel. It is first reduced to a 
semi-fluid consistency by mixing four cubic feet of silt with 
one cubic foot of water, around the open mouth of a 6in. pipe 
which extends from the tunnel through the air-lock to the lower 
part of the working shaft. A stop cock on this pipe is then 
opened and the air in the tunnel allowed to escape and carry 
the silt with it. The remaining half of the silt is removed to 
the completed portion of the tunnel, where it will be allowed 
to remain until the approaches are completed, when it can be 
more economically removed by cars. At the time the accident 
happened the snift of twenty-eight men were at work in the 
chamber above mentioned. kig t of them had just gone into 
the air-lock and twenty were at work, when the foreman called 
them to stop a leak. Such leaks had occurred before and had 
been readily stopped, but in this case all attempts proved 
vain, the compressed air escaping and the water coming in so. 
fast that the foreman called to the men to save themselves. 
They started for the air-lock, but, according to the best 
accounts, just as the first one was in the door one of the iron 
plates fell aguinst it, forcing it partly shut and wedging fast 
the unfortunate man. The water was now pouring in, and it 
was only by a great effort that the eight men already in the 
lock were able to open the farther door and reach the shaft. 
The twenty men in the chamber were all drowned. At the 
time of departure of the last mail nothing had been done, but 
a coffer-dam and powerful pumps had been suggested as the 
best method. The tunnel is, of course, entirely full, and it is 
impossible to say how long the work will be delayed. It 
seems somewhat strange that the tunnelling should have been 


Y | so far advanced before the permanent masonry at the junction 


of the two tunnels had been completed, especially when it 
must have been known that the made-up ground was of so 
treacherous a character. 
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A Manual of the Alkali Trade, including the Manufacture of 
Sulphuric Acid, Sulphate of Soda, and Bleaching Powder. 
With 232 illustrations and working drawings. By Joun 
Lomas. London: Crosby Leskwoed and Co. 1880, 

Some of the more obvious chemical properties that 
characterise the alkalis must have been well known at 
periods at least as remote as those which the most 
ancient glass discovered at Nineveh and in Egypt indi- 
cate; indeed the very name al-kali indicates the ancient 
Arabic knowledge of this class of bodies. Of the four 
alkaline bodies now known to us, ammonia, by reason of 
its usual gaseous condition and its pungent smell, was 
distinguished at a very early period; but soda and 
potash were confounded, o1 deemed but to accidentally 
differ in properties, until Margraf, the Prussian chemist, 
born in 1609, a man of brilliant and penetrating genius, 
and the true originator of the beetroot sugar manufac- 
ture, showed, about the period of his middle life, that 
they were distinctly different substances, to one of which, 
soda, he gave the name of the “ mineral alkali,” while 
to potash, as chiefly extracted from vegetable ashes, he 
gave the name of the “vegetable alkali,” synonyms which 
they in some degree retain to the present day. The 
supply of both alkalis was, up to the commencement 
of the present century, extremely limited— the supply of 
soda being derived by lixiviation from the ashes oP sea- 
weeds and one or two species of littoral plants, and that 
of potash from wood ashes. Common salt—chloride of 
sodium—was, from a period beyond the reach of history, 
obtained from “salines,” or shallow pools of sea water, 
evaporated to the point of crystallisation by the sun of 
hot climates—a method still followed in the South of 
Europe ; or, as it still is in some parts of British India, 
procured by the lixiviation of vegetable soil containing 
sea-salt and other saline constituents ; and, finally, from 
beds of rock salt, of which the earliest well-known 
European sources were the mines of Wielitztra, in 
Poland, and of Segovia, in Spain. Salt is indis- 
pensable, in admixture with aliments, to all mam- 
mals, and especially to man. The production and 
taxation of it were, prior to the Great Revolution, a 
Royal monopoly in France. It was dear; and such was 
the eagerness of the poor population to obtain a supply 
for their daily wants on less onerous terms than royal 
taxation permitted, that a canal was constructed from 
Beaucaire to Aigues-Mortes, at one of the mouths 
of the Rhone, where the Royal Salt Depdt was formed, 
in order that the salt from the “salines” might be 
conveyed in boats without being plundered on the 
way to the Royal Depét. In these few words we ma, 
see one of the innumerable tyrannical oppressions whic 
culminated in the Great Revolution. 

The Royal salt monopoly in France was practically 
destroyed, with the monarchy, between 1790 and 1793, 
and the boundless supply of alkali soda was open to 
reward him who should first show adequate convenient 
and sufficiently cheap chemical means of separating it 
from the chlorine, in combination with which it formed 
the sea-salt. This great discovery was made by Leblanc, 
a chemist, resident in the South of France, whose 
method, commonly known in England as the salt cake or 
soda as. starape has become spread over every civilised 
country, but is nowhere practised on so vast a scale as in 
the British Islands. Its consequences have been amongst 
the main elements upon which the industrial pros- 
perity and wealth of the Tyne, the Wear, the 
Clyde, and the Mersey have depended ; new towns, 
such as Widnes, have sprung up under its influ- 
ence, and new industries and manufactures before impos- 
sible have resulted from it. Hundreds of fortunes, many 
of them colossal, have been carved out by it, and even 
the politics and fiscal regulations of European States have 
had to adapt themselves anew to its results. So true is it 
that the manufactures of sulphuric acid, and of soda, lie 
at the very foundation of all manufactures or industries, 
that directly, or indirectly, depend upon chemistry for 
their results. The old adage says that “cleanliness is 
next to Godliness,” but cleanliness is difficult or impos- 
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sible without soap ; the immensely increased supply and 
cheapness of which has been one of the direct conse- 
quences of the soda manufacture, so that there was much 
of truth and — in Liebig’s joke that the civilisation 
of a nation might best be tested by asking the question, 
“how are you off for soap?” Much more might be 
worthily written had we space for it, upon the visible and 
tangible impress which Leblanc’s invention has effected 
in the world, and some curious, but by no means trivial, 
reflections would arise as to the effects which the 
attempted sulphur monopoly of the King of the 
two Kicilies in the development of the 
sulphuric acid manufacture and upon that of soda. 
We must, however, now address ourselves to the volume 
before us, in which the author has given the fullest, most 
practical, and, to all concerned in the alkali trade, most 
valuable mass of information that to our knowledge has 
been published in any language. For the information of 
a large class of the readers of THe ENGINEER, who, 
though not chemists, cannot but be interested in our 
great chemical industries, nearly allied as some of these 
are to metallurgy, we may state in a few words in what 
Leblane’s process consists. Though the subject of innu- 
merable subsidiary and subsequent inventions and 
patents, the process continues essentially the sume as 
when developed by its inventor, and is as follows :— 
Dilute sulphuric acid produced in the “ leaden chamber” 
by absorption av water of the sulphurous acid vapours 
of burning sulphur, now always procured from pyrite 
and transformed by ne geen of the gases evolve 
from nitre—nitrate of soda now, of which a practically 
inexhaustible supply is obtained from South America—-is 
poured upon common salt—chloride of sodium- by which 
the chlorine with water is expelled as hydrochloric 
acid vapour, and sulphate of soda, or, as the modern 
nomenclature will have it, sodic sulphate results. This 
is dried, mixed with a certain proportion of small coal— 
refuse as fuel—and heated to redness in a suitable fur- 
nace. The mass now converted into salt cake, or soda 
ash, is raked from the furnace, and lixiviated with water. 
The somewhat complex saline results of these primary 
operations are by subsequent penne, into which we 
cannot enter, but refer to Mr. Lomas’s work, separated 
into the final products of manufacture, namely, crystals 
of sesqui-carbonate, the soda crystals of commerce, bi- 
carbonate, largely used for effervescent drinks, and man 
other purposes ; and caustic-soda, sold in metallic vesse 
in the liquid state, to which must be added bleaching 
salts. As almost all pyrites contains in minute quantity 
copper, and not unfrequently, in still more minute quan- 
tity, gold and silver, the exhausted pyrites mainly con- 
sisting of sesqui-oxide of iron, has given rise to a new 
train of chemical industries. nish pyrites, of which 
immense supplies are imported—a large proportion of 
the total of 550,000 tons per annum—are preferred 
from the large proportion of copper they contain, 
and large works exist on the Tyne for separating 
the copper from the waste products of the sulphuric 
acid manufacture. Perfect in most respects as is 
the round of chemical change, which, in the soda 
manufacture, approaches the true ideal—that nothing 
shall go to waste, nothing be lost; as yet a certain 
proportion of sulphur is still absolutely lost in the in- 
soluble residues of the soda ash. These residues, which 
are to be seen in almost mountainous masses on the 
banks of the Tyne, contain from 15 to 18 per cent. of 
sulphur; but chemical skill has, as yet, failed to devise 
any sufficiently economical process for its extraction. 
Meanwhile, the complex sulphur compounds diffused in 
these enormous masses is being slowly converted into 
sulphate of lime, and in future ages some use may yet be 
found for these heaps of waste, monuments as they are 
at present, of the enormous magnitude of the soda 
manufacture. 

Mr. Lomas has been, and we believe % a soda 
manufacturer himself, and his book is replete with 
suggestions and practical instruction to the manufacturer 
at every stage of his work. It is copiously illustrated 
with a large number of well-drawn and engraved figures. 
There is very little fault justly to be found with Mr. 
Lomas’s performance. In a very few cases, in the hurry 
of composition, a slovenly or erroneous expression may 
be found, as at p. 15, where “nitrate of soda” is said to 
be “very inflammable.” It is not inflammable at all, but 
by evolving oxygen is a ol siggs supporter of inflamma- 
tion or combustion, in ies which are inflammable. 
Some little specks of this kind may be removed in future 


editions, which are pretty sure to be called for, as well 
as translations into French and German, which will be 
no doubt demanded. 


There is, perhaps, also a little “bellows blowing” in 
favour of manufacturing acquaintances or their improve- 
ments ; the large space devoted to Mr. Fletcher’s anemo- 
meter, as an instrument for indicating the draught of 
fnrnaces, seems an example of this. The differential 
barometer of Dr. Wollaston, described many years ago 
by him in the Phil. Trans., offers all that can be desired 
as a draught indicator. 

Few, if any, feasible improvements or modifications of 
the alkali manufacture are left without critical notice, 
and the criticism seems always fair and just, as well as 

ractically valuable. Some prolixity arises from Mr. 
mas’s tendency occasionally to dilate in doctrinaire 
style upon manufacturing management, and such matters 
as “piece work” or “day work,” and whether workmen 
are best kept up to their duties by fines or by rewards. 
The last chapter, entitled “General Notes,” and treating 
of “roofing,” “ pile-driving,” and so forth, would best be 
cancelled, and its space occupied by more pertinent and 
valuable matter in future editions. Any large chemical 
manufacturer, though as knowing and full of varied 
information as Mr. Lomas, will do best to employ some 
competent factory architect or building surveyor to 
a his buildings and their roofing, and if he need 
piled foundations to contract for the pile-driving, 
and not trouble himself about pile-engines or their 
economy, 


HOLYHEAD HARBOUR AND DOCKS. 

Tue general plan of the Holyhead Harbour published in 
our impression of the 25th of June, enables the reader who com- 
pares that part showing the inner harbour as it was in 1876, 
with the plan which we published in our last impression, to gain 
a good idea of the extent and creative character of the works 
carried out. By the construction of the eastern quay wall 
running from the station and hotel to the new graving dock, 
not only have 194 acres of land been reclaimed, but the 
effective deep water area of the basin has been greatly 
increased. The deep water area was 104 acres, while the 
increased area of deep water given by the new works is 
134 acres. The new works have been chiefly confined to the 
eastern side of the basin, and the construction of the 

uay wall on this side involved some rather formidable 
difficulties. 

The works were enclosed by a coffer-dam 650 yards long, 
divided near the centre by a cross-dam 92 yards long, its height 
varied from 12ft. to 22ft., and it was built upon the top of 
the mud bank forming the boundary of deep water lately 
occupied by the company. It was constructed of two rows of 


SECTION 


the steamers overriding the quay. The coping of the wall is 
2ft. Gin. in thickness, dowelled with iron dowells Gin. long, 
and is further strengthened by every fourth stone, 5ft, square, 
being set on edge as shown in detail at page 86. ‘Three 
flights of steps are ate ge at convenient places. The 
steps are built of blocks of granite, placed with their 
length normal to the general ade of inclination of the stair- 
way. This has been done in order to prevent the steps from 
being lifted by vessels, as they sometimes are, when they are 
slabs laid horizontally. 

As will be seen bya reference to the general p owes page 83, the 
passengers and goods traffic are now kept distinct from one 
another, and at the southern end of the harbour a commo- 
dious hotel has been built, forming a part of the station pre- 
mises. In this, as in every other part of the work, no expense 
has been spared to obtain the most perfect arrangements and 
the best workmanship. 

The old Government Graving Dock at Holyhead, the posi- 
tion of which is indicated on the plan, page 83, is 300ft. 
long and 60ft. width of entrance. The depth, which is about 
20ft., prevents its use, except at spring tides. The London 

| and North-Western Railway Company therefore built the new 
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main piles l4in, to 18in. square, 9ft. apart with walling of 
half timber and sheet piling of 3in. and 4in. bee the 
space of 6ft. between the sheeting was then filled with puddle, 
care being first taken that any sand or vel was removed. 
Some portions of the dam which were driven in very soft clay 
silt had to be strengthened by strutting on both sides to pre- 
vent the backward and forward motion which took place on 
the rise and fall of the tide. The dam occupied about thirteen 
months in construction, and was closed on the 16th January, 
1876. 

The quay wall is built upon a rock foundation at the end 
near the station, but near the goods shed the rock “~— 
suddenly, and the wall was built upon the boulder clay. This 
proved very soft as it neared the goods shed, until it became 


so soft as to be no longer trustworthy, and piles were driven | 


3ft. apart over the foundation, cement concrete being filled 
over the heads, and the wall built upon it. At the north end 
of the goods shed rock again appeared for a short distance, 


and between that and the dock the wall was built upon the | 


boulder clay. The strata at the back of the wall in every case 
inclined from the land to the sea, and the wall was increased 
in thickness from 13ft., where the ground was hard, to 15ft. 
Gin. where the ground was soft. Ladders are fixed at inter- 
vals round the quay for greater convenience in mooring the ves- 
sels. Fenders are also fixed at distances of 13ft. 6in. apart 
along the greater part of the quay to prevent the sponsons of 


LWAY COMPANY’S GRAVING DOCK, HOLYHEAD. 


Graving Dock, capable of taking a ship 400ft. in length, with 
12ft. draught, upon any tide throughout the year, as illustrated 
on page 86. The width of entrance of the new dock is 70ft., 
and its depth is 27ft. The whole of the dock is faced with 
Anglesea limestone, from Red Wharf Bay, on the coast of 
Anglesea, the inside work being of the mica schist, quarried 
on the spot. The entranze is faced with Cornish granite. In 
constructing this entrance, it became necessary to carry the 
foundation to a great depth, as the rock at this place sud- 
denly shelves down, and is covered by silt and gravel. The 
latter was excavated down to the rock, and cement concrete, 
in the proportion of 6 to 1, filled in to the necessary height 
for the commencement of the masonry. Throughout the 
whole of the works, hydraulic lime has been used, obtained 
from the Aberthan limestone, and burnt upon the works. 
From the illustrations on e 86, it will be seen that the 
steps down to the graving dock floor are ly covered at the 
| wall edge by a footway, which renders the movements of the 
workmen safer in docking or shipping than when they have 
to walk round the step-way openings. In the centre of the 
step-way is a wide granite curved channel, for facilitat- 
ing the removal of spars and timbers into or out of the dock. 
| Thecaisson, illustrated on page 102 and 107, was built by Messrs. 
| Westwood, Baillie and Co., of Poplar, and is fitted at each 
end with locking-flaps, which prevent the caisson rising in 
| case of all the water being run out. It can be floated with a 
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draught of only 13ft. Gin. by running every chamber clear of 
water, thus allowing it to be removed with only 14ft. of 
water over the sill of the dock, which is the height of high 
water of the lowest neap tide. In the case of a high spring 
tide and a strong wind, the deep draught of 17ft. Gin. can be 
used by leaving the lower compartment full of water, there- 
by greatly adding to its stablility. The caisson is sunk by 
means of a tank situated just below the deck, being filled 
with water by a hose connected to a hydrant fixed for the 
purpose. 

To give some idea of the work to be done in the new dock, 
on the quay-sidings, and platforms, it may be mentioned that 
the import traffic in cattle for the year ending last May 
amounted to 149,000sheep, 127,000 pigs, 54,500 cattle, and 4800 
horses. There are now ten passenger trains up to Holyhead 
per day, and eleven trains down, and during the holiday 
months two additional trains, the senger traffic per day 
being nearly 1000. Besides the ordinary seven goods trains 
in and out per day, and a number of specials during the week, 
there are, during these summer months, two special trains for 
fish alone. 

To meet the requirements of the cattle traffic, a new road 
has been made across the sidings from the cattle lairs, and 
the woodcuts on page 102 are sections and plan of one of 
the girders of the bridge, 108ft. span, which carries the road 
across the line. The sidings are of a total length of 154 miles, 
while the land covered by them and the goods sheds, &c., is 
nearly 3l acres. The new goods shed is 750ft. long by 46ft. 
in width, and is fitted with six 3-ton hydraulic cranes. Cap- 
stans are fixed in the shed and between the sidings for shunt- 
ing the wagons, entirely superseding the horses used in the 
old goods yard. The new quays have a total length of 3171ft., 
1340ft. being the length of the passenger quay. The station 
platforms are 1130ft. and 1260ft. in length respectively on the 
east and west sides. When the old public quay on the west 
side was made over by the terms of the Act to the railway 
company, the company undertook to provide another quay 
wall elsewhere. This will be found a little beyond the new 
graving dock, a situation so inconveniently distant that it is 
said to be of no use or little use to those who have been accus- 
tomed to use the old quay. The whole harbour is, however, 

ractically the property of the London and North Western 
Railway Company, and little trade is done that is not in some 
way connected with it. 

In 1860 the company owned eight steam vessels, in 1870 
nine, and now sixteen, no other railway company possessing 
so fine a fleet of steamships as the London and North Western 
Company employs for its Holyhead, Kingstown, Dublin, and 
Greenore transport. The fleet includes the Lily and the 
Violet express boats, just built by Messrs. Laird, of Birken- 
head. The vessels are of various dimensions, but are all built 
on very fine lines, the Lily having made twenty miles an hour 
on her trial trip, and the Violet the journey from Holyhead to 
Dublin in 3 hours 23 minutes. The express boats are 300ft. 
long, 25ft. beam, and 54ft. to the outside of the sponsons. The 
Isabella, steel built, is licensed to carry 547 fore cabin and deck 
passengers, 107 saloon, and 80 sofa-bed passengers, total 734. 
There are four boats passing each way daily between Holy- 
head and Ireland, but special boats are frequently needed to 
make the trip in each direction, and five each way will 
henceforward make the regular service. The com has 
adopted the Siemen’s electric light for lighting the harbour, 
four 600 dynamo-electric machines being fixed in the house, 
wherein are the engines for supplying high-pressure water to 
the cranes round the dock. Three of these supply electricity 
to lamps on the top of lattice columns 66ft. in height, one on 
either side of the harbour, and one at the hotel end, and one 
being an exciter. These are driven by a vertical engine de- 
signed to drive two more machines, for which there is room if 

uired. The whole of the apparatus is of Messrs. Siemens 
Brothers, the arrangements at Holyhead having been car- 
ried out by Mr. R. S. Raworth, of Manchester. 


LETTERS TO THE EDITOR. 
(We do net hold ourselves waa od pila opinions of our 
correspondents, 


SHIPS’ PUMPS. 


Smr,—Messrs. John and Henry Gwynne, in their letter 
of last week, seem to have come to a rather hasty conclusion as 
to what type of pump is the best for steamers in case of accident, 
by stating “that this question has already been decided by a 
more competent authority than that of Hayward Tyler and 
Co.” Now as the question is still under discussion in your 
columns, and the only realiy disinterested opinion expressed is 
that in your leading article some two weeks ago, which was 
not favourable to the use of centrifugal pumps for this pur- 
pose, we confess we do not know to what decision these gentle- 
men refer. However let it be; this, like all other things, will 
eventually stand on its merits, not on individual opinion. Again, 
Messrs. Gwynne and Co. advocate the use of centrifugal pumps 
for fire engine purposes. This certainly is novel to ourselves, 
and, we should say, to the public in general. If otherwise, why 
have not the Metropolitan and other Boards of Works long ago 
adopted this class of pump as a fire engine? Simply use, 
though an excellent machine for raising large volumes of water 
to a low lift, such, for instance, as drainage works, when the 
water is free from grain, pieces of cargo and the like, it is wholl 
inapplicable to high pressures such as fire engine purposes. We 
have nothing whatever to say adverse to the centrifugal pump in 
general; it is a most excellent machine in its place, but every- 
thing has its own place, and the centrifugal will gain most credit 
by keeping to the work for whic: it is best adapted. As regards 
the objection of your correspondent, ‘‘ A. Beldam,” to the ball 
valves, it is evident he has not experienced the value of “‘sub- 


dividing an evil.” It is well understood by all pump makers of ; 


any standing that the difficulty lies in the valves, especially in 
the case of high-speed quick return pum Now call it “sub- 
division of an evil,” or “multiplicity of valves,” we care not; 
this we do know, however, that it is now over ten years since we 
adopted this plan in conjunction with the ball, or, as our friend 
called it, the ‘‘ globe” valve, and since then all our troubles on 
that score have vanished. 

There is an old saying that an ounce of practice is worth a pound 
oftheory. We do not say that there is no theory in this case, but 
we do know that the pump stands in practice, especially for such 
purpose as is now required, both for raising large quantities and 
under pressures of 80 lb. to 100 lb. per square inch for fire engine 
purposes. It has been largely applied to both for some ten 
years—vide the very full reports appended to our 1880 catalogue. 

Now returning again to your correspondent, “‘ A. Beldam’s,” 
letter, may we ask to what pump he refers as having no valves. 
Presuming he means the ‘‘centrifugal,” we must remind him of 
what was said in your leading article, and ask him to r our 
former letter more carefully, and if not then convinced perhaps 
this may have some good effect upon him. 

: HaywarD TYLER AND Co, 

Upper Whitecross-street, London, July 27th, 


CONTINUOUS BRAKES, 


Sir,—I am much obliged to you for calling attention to my valve- 
less automatic brake in your issue of the 23rd inst. I have worked 
out many forms of automatic brakes, in which the pressure is regu- 
lated to the brake cylinder by means of piston valves; but for 
two reasons I have not brought them before the public. (1) 
Suppose the piston valve on carriage No. 1 of a train which 
may he supposed for the purposes of illustration to consist 
of four vehicles beside the engine, to operate with a 
reduction of 2 lb. pressure in the continuous pipe, it does not 
follow that the same reduction of pressure will operate No. 2. 
The piston valve of No. 1 may be clean and in good order, that 
on No. 2 may be dirty and require a still further reduction of 

ressure to cause it to move; No. 3 may move with No. 1, and 
No. 4may be stuck fast and not move at all. Now, as the brakes 
cannot “ge on” until the piston valves have moved, it follows 
that unless they all move at the same instant the brakes cannot 
operate simultaneously, and a very unpleasant vibration would 
set up. By removing all the valves and controlling the pres- 
sure on the brake pistons by one valve only on the engine, it 
follows that irregularity of action is avoided, and a smoothness of 
application obtained, which cannot be insured in any other way. 
(2) My second reason for doing away with all valves is to insure 
reliability, so that the driver may know at all times the working 
conditions of his brake. To illustrate : the normal pressure may 
be maintained in the continuous pipe, but unless the piston valves 
answer to the reduction of pressure at the moment of applying 
the brakes they will not “go on.” 

Suppose all the piston valves were stuck fast, the driver would 
know nothing until he actually attempted to apply his brakes. 
On the other hand, if all the brake oo and the whole of 
the apparatus is in open communication with the gauges on the 
engine, no doubt can exist as to the efficiency of the brakes. 

It is not possible to maintain a pressure in the continuous 
pipe without the same being in the brake cylinders, and actually 
on the brake pistons ready for use in proportion to the amount 
of pressure reduced in the continuous pipe. R. D, Sanpers. 

128, Hayley-road, Birmingham, 

July 29th. 


THE MECHANICAL THEORY OF HEAT, 


S1r,—In the last communication of ‘‘ ®. 11.,” dated July 25th, 
he descri an ultimate atom as being spherical in form, abso- 
lutely hard, and incapable of any internal motion or change. He 
says they are not isolated, but exist in groups as molecules, which 
combine and assume certain shapes and relations to each other, 
and these shapes and relations are retained in apposition by an 
external force, and not by attraction. He further says the atoms 
or spheres, and also the molecules, will move :among themselves 
“*when solicited to move.” In so moving, however, the motion 
is out of their normal position, ‘‘doing work on the cause of 
cohesion,” and the atoms and molecules resume their normal posi- 
tion of grouping when the impelling power is removed. ‘This 
strain or disturbance imparted to the normal position I under- 
stand to mean work done that is recoverable, and in the same 
sense as the air bag he refers to resumes its normal form, and 
returns again an equal force to the compressing strain previously 
exerted. 

Now, it is obviously less difficult to conceive that energy may 
be stored by an elastic medium, seeing that such medium, how- 
ever produced, possesses the fitness which a solid of itself does 
not, for receiving motion, strain, or tension, and for restoring it 
again on removal of the motion or force applied. I do not con- 
tend, however, that atoms, as described by “®. u.,” though 
hard and incapable of internal change, may not by motion tend 
to occupy space with more or less completeness, or that space so 
occupied by moving atoms may not possibly become an elastic 
medium. For we can conceive that if a definite portion of space 
be rapidly and successively traversed by a moving point or atom, 
say, a dot on a revolving disc, that a sense of increasing occupa- 
tion by the dot of the circular path traversed must follow as our 
ability to visually distinguish the intervals of transit decreases. 
And if the dotted point were produced as a line across the disc 
the visual circular line apparent previously would then become a 
surface. And if this line crossing the disc were now raised 
above the other portions of the disc, the sense of touch even 
would fail to correct the sense of sight, for we have only to 
assume a sufficient rate of revolving motion in the raised line 
relatively to the lower motion erected by the finger, to realise a 
sense of apparent solidity. As the above suppositions are not 
inconsistent in themselves, there may sibly be no reason why 
the illustration should not be extended mechanically to cubical 
occupation of space by moving points or atoms, as well as mathe- 
matically. But could it not fairly be objected that interatomic 
collisions would occur if the motion of hard spherical points or 
atoms were produ perpendicularly to the surface above des- 
cribed as the product of a line. Or it might be objected that 
such atoms—if once assumed to be moved perpendicularly from 
such a surface—could not conceivably return without some inter- 
posing contact causing same. May I ask again if any mode of 
motion or form of grouping atoms will solve the difficulties 
suggested, or can the question be advanced to any extent by some 
consistent or intelligible supposition or hypothesis? 

Leeds, August 3rd. J. RAMSBOTTOM, 


WIND PRESSURES. 


Srr,—I shall be much obliged if you will allow me to correct 
an obvious error in the letter of your correspondent ‘‘ Anemo- 
meter,” on the subject of wind pressures. e says, “Taking 
the pressures in the first case, we have a difference of 45-25 = 
20 Ib. How does this arise? If the difference between plate and 
standard pressures is caused by the vacuum behind the plate 
solely, then we have something more than a perfect vacuum, 
which is absurd.” It would be absurd if it were not that the 
20 Ib. vacuum: quoted above is per square foot, which represents 
only about ‘14 lb. per square inch, or about ‘0093 of a perfect 
vacuum. 

There is no doubt that it will be of great service to engineers 
if a series of careful experiments can be made, showing what 
wind pressures are to be contended with under ordinary and 
extraordinary circumstances; but it is not necessary to go further 
than ‘‘ Molesworth’s Pocket Book” to see that provision for 
pressures of 35 lb. per foot have been contemplated. No doubt, 
in plate girder bridges the pressure will be comparatively lighter 
than in a lattice girder bridge, as the vacuum will not extend 
much beyond the edge of the plate; indeed, one would expect 
to find some back pressure, as well as face pressure, on the wind- 
ward girder. It would be most interesting to learn how far the 
vacuum extends from the edge of the plate, or in other words, 
what is the difference of pressure on a plate anemometer of, say, 
2ft. area, from that on one with 1ft. area, also what is the effect 
of the wind on rounded surfaces, 

To proceed to another subject. The Tay Bridge must wait for 
another year before it can be re-constructed, and the shareholders 
of the North British Railway Company must add loss to loss, 
because the Board of Trade, whose nominees, while condemning 
the superstructure of the old bridge, found no fault with the 
foundations, now decides that these foundations are insufficient 
and unsafe. I suppose this will be called commendable caution; 
but is the engineer, is the railway company, in face of the terrible 
disaster before them, and with the responsibility so clearly 
defined by Mr. Rothery, likely to be incautious? Is not the 
engineer who has carried out many such works which are stand- 
ing to test his ability, more likely to know what is safe and what 
is unsafe, than the practically irresponsible Board of Trade? I 


do not suppose anyone will grumble at_its interference if the 


Board of Trade likes to design all the bridges and set out all the 
signal work, &c. But when the work is already done, it is, to 
say the least of it, trying that alterations should be ordered 
which might just as well have been recommended before the 
work began, and that this should be done by those who are in no 
way responsible for the said alterations. 
E, Mrpp.eron, 
5, Westminster Chambers, August 2nd, 
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ax It has come to our notice that some applicants of the Patent- 
opice Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
tv the Patent-office officials by giving the number of the page of 
Y'HE ENGINEER at which the Specification they require is referred 
tv, instead of giving the proper number of the Specification, 
“The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. | 
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2759. Enve.ores, M. Emanuel, Petherton-road, Highbury New Park, 
London, —6th July, 1880. 

276). SusPENDED and Sevy-Leve Recepracves for Ink, &c., H. J. 
Haddan, Strand, Westminster.—A communication from E. W. Stiles, 
Hartford, U.8.—6ih July, 1880. 

2763. CENTRIFUGO-HELICAL Pump, P. F. Aerts, Brussels, Belgium.—6ih 
July, 1880. 

2764. Evecrric Lames, G. G, André, Dorking.—6th July, 1880. 

2765. Automatic Cut-orr Vatves, G. Fletcher, Derby.—Partly a com- 
munication from J. H. Man, Demerara, British Guiana.—6th July, 

1880. 

2766. Sreerine Vessets, T. Glover, jun., Sunderland.—6th July, 1880. 

2767. Eraptcation of Corns on the Feet, M. Wilson, Leadenhall-strect, 
London.—6th July, 1880. 

2769. Eyevets or Circiers, &c., W. Bodill, Birmingham.—6th July, 1880. 

2771. Berok Macutnes, W. L. Gregg, Philadelphia, U.8S.—6th July, 1880. 

2773. Vatve Gear, G. Low, Bishop's-hill, Ipswich, and E. J. Davies, 
Orwell Works, Ipswich.—6:h July, 1880. 

2778. Propetuunc Apparatus, F, H. Holmes, Fulham, London.--7th 
July, 1880. 

2780. or Benpinc Rats, &c., E. W. Richards and 8. 
Godfrey, Middlesbrough-on-Tees.—Tth July, 1880. 

2784. ARTIFICIAL ALIZARIN, A. Domeier, Botolph-lane, London, and J. 
Marzell, Woburn-place, Russell-square, London.—7th July, 1880. 

3. Cranks for VeLocipepes, J. Turner, Coventry.—7th July, 1880. 

2790. Disinrectinc Monair, &c., J. Scharr, Bradford.—7ih July, 1880. 

2792. Comss, H. Bawcombe, Holloway-road, London.—7th July, 1880. 

2794. Horse-rakes, A. W. Tooley, Ipswich.—7th July, 1880. 

2796. Pistons and Srurrina-boxes, J. Watts, Broad Weir Engine Works, 
Bristol.—7th July, 1880. 

2798. Bicycves, J. Goodman, Hercules-buildings, Lambeth-road, London. 
—Tth July, 1889. 

2800. Power Srortnc Brakes, W. Brierley, Halifax.—A communication 
from G. Leuffgen, Berlin, Prussia. —7th July, 1880. 

2003. Sream Cu.tivatinc Exoines, B. Fowler, R. Burton, and RK. H. 
Shaw, Leeds. —15th May, 1880. 

2098. BicanwonaTe of Sopa, W. Weldon, Burstow. —A communication 
from A. R. Pechiney, Salindres, France. —24th May, 1880. 

2099. Catctninc BrcarponaTe of Sopa, W. Weldon, Burstow. —A 
communication from A. R. Pechiney, Salindres, France.—24th May, 


1880. 

2100. Expressine Liqguips from Precipitates, &c., W. Weldon, Burstow. 
—A communication from A. R. Pechiney, Salindres, France.—24th 
May, 1880. 

2101. Preventinc Depostrs in Borers, E, Arnaud, Aignes, and J. 
Moulet and E. Ginoyer, Marseilles, France.—Partly a communication 
from F. Blanc and Pore, sen., St. Etienne, France.—24th May, 1880. 

2390. Workine of RatLway SiGNaLuine Apparatus, G. K, Winter, Chis- 
wick.—Partly a communication from J. Craik, Madras.—l2th June, 


2413. Rarsinc Sunken Vesseis, P. Kyle, Southend.—15th June, 1880. 

2426 Cnatns, 8. Pitt, Sutton.—A communication from J. M. Dodge, 
Chicago, U.S. -—15th June, 1880. 

2470. Fastentnc for Bexrs, &c., J. A. E. Sabatier, Bread-street-hill, 
London,.—18th June, 1880, 

2492. Movutpine Paste, W. 8S. Clark, D. Edwards, and R. Davenport, 
Manchester.—19th June, 1830. 

2536. Rack Putteys, E. Showell, C. Showell, and J. Empson, Birming- 
ham.—22nd June, 1880. 

2542. Evaporatine So.vtions in Contact with Air or other Gas, 8. Pitt, 
Sutton.—A communication from the Société pour l’'Exploitation des 
Brevets Piscard, Geneva.—22nd June, 1880. 

2576. Skates, E. R Kimpton, Summer-row, Birmingham.—A communi- 
cation from J. A. Whelpley, Greenwich, New Brunswick, Canada.—24th 
June, 1880. 

2624. Propucina Exastic Force, J. Graddou, Forest-hill.—28th June, 
1880 


$80. 

2634. Topacco Pires, A. L. Percy, Glasgow.—28th June, 1880. 

2658. Locomotive Air Enotves, &c., E. F. Piers, Westminster-chambers, 
Loudon. —29th June, 1880. 

2682. Treatment of Meat, E. A. Kirby, Kelsey Park.—30th June, 1880. 

2687. Sweer1nc Cuimneys, W. Ross, Crane-court, Fleet-street, London.— 
lst July, 1880. 

2712. Reearrine the Arrer-part of Screw Steamers, A. Hornby, Strand, 
Westminster.—2nd July, 1880. 

2722. Bicycies, &c., H. Homan, Bury.—3rd July, 1880. 

2739. Horse-rakes, 8. Wilkerson, Bassingbourn.—5th July, 1880. 

2744. Appressinc Envevores, &c., E. de Zuccato, Charterhouse-strect, 
London. —5th July, 1880. 

2772. Preventine the Suirrine of Grain in W Lowrie, Newcastle- 
upon-Tyne.—6th July, 1880. 

2775. Preparine ExpLosive Matter, A. Hellhoff, Mayence.—7th July, 


880. 
Vacuum Brake Macuiye, T. W. Bailey, Bagshot.—7th 
‘uly, 1880. 

2779. SeparaTinG Iron from AnimMAL CHARCOAL, &c., D. MacEachran, 
Greenock, N.B.—7th July, 1880. 

2781. Driving Gear for Wasuinc E. Taylor, Salford.—7th 
July, 1880. 

2783. MeasurinG the Suare of the Foot, J. Fisher, Southampton-build- 
ings, London.—7th July, 1880. 

2789. ms for Weavine, J. Holding, Manchester.—7th July, 1880. 

2791. Horsesuogs, W. Spence, Quality-court, Chancery-lane, London.— 
A communication from H. Ltidecke, Berlin.—7th July, 1880. 

2793. ANNEALING Pots for T1n-PLATEs, I. Jones, Swansea. —7th July, 1880. 

2799. “ Jumprina” Tires of Locomorives, W. Brierley, Halifax.—A com- 
munication from L. Mohn, Breslau, Germany.—7th July, 1880. 

2801. Prrntinc Macurnery, W. R. Lake, Southampton-build ngs, London. 
—A communication from W. P. Kidder, Boston.—8th July, 1880. 

2802. OsrarninG Mortive-PowER, J. Broel, Gravesend.—8th July, 1880. 

2804. Vatves of Gas Mauns, J. Aird, Belvedere-road, Lambeth, London. 
—8th July, 1880. 

2805. Toots for Bortrons, A. Wright amd W. 
Jones, Birmingham.—8th 1880. 

2807. Recovery of Leap, &c., from Furnace Fumes, BE. A. Cowper and 
T. Sopwith, Great George-strect, Westminster.—8th July, 1880. 

2808. Benpinc MetaL Tunes, H. J. Haddan, Strand, Westminster.—A 
communication from G. Riese, Plagwitz, Saxony.—8th July, 1880. 

2809. Rartway Switcues, J. Hough, Castleton.—8th July, 1880. 

2810. HeaLps, H. Tetlow, Newton Heath, near Manchester.—8th July, 


1880. 
2811. Cars for Snips’ Masts, A. A. Rickaby, Sunderland.--8th July, 
8 


1880. 

2812. Openinc Wixpow Sasues, 8. C. Taylor, Morton, near Bingley, and 
W. Riley, Keighley.—8th July, 1880. 

2814. Screw Hevm for Steamers, Comte C. de Bruc, Duc de Busignano, 
Paris.—8th July, 1880. 

2815. Brackets for Hotpinc Winpow Burxp Rops, &c., R. B. Evered, 
Drury-lane, London.—8th July, 1880. 

2816. CARBURETTING AiR, E. Edmonds, Fleet-street, London.—A commu- 
nication from E. L C. d'Ivernois, Paris.—8th July, 1880. 

2817. Tosacco Pires, J. Thompson, Camberwell-road, London,—8th July, 
1880. 


2818. IncupaTors, H. Tomlinson, Gravelly Hill.—9th July, 1880. 

2819. Grinpinc Grits, &c., J. H. Johnson, Lincoln’s-inn-fields, London. 
—A communication from A. F, Beyer and A. G. Beyer, Paris.—0th 
July, 1880. 

2820. Stuns for the Sotes and of Boots and Suors, C. H. Pugh, 
Birmingham. 

2823. Pen-noLpers, R. Spear, North-buildings, London.—9th July, 1880. 
2824. Cytinpers for Pumpiya Arr, &., M, Kennedy and J. Eastwood, 
Ulverston.—9th July, 1880. 
2825. Prerarina Waste Woot, &c., for R. A. and A. Kinder, 

@Manchester.—9th July, 1880, 
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2326. TeLeruones, J. Imray, London.—A com- 
munication from C. Herz, Paris,—9th July, 

2827. ATTacument to Bins, &c., G. Darnétal, France.—9th July, 
1880. 


2828. Preservinc Woop, F. H. F. Engel, Hatwburg.—A communication 
J. D. Francks, Hanover, Germany.—9th July, 

2829, Finisuinc Sewine Tureap and Twine, H. Newton, Chancery- 
lane, London,—A communication from A, R Villain, Paris. —9th July, 


2832. Sramp Cusnions, G. W. von Nawrocki, Berlin.—A communication 
from W. Haber, Berlin.—9th July, 1880. 

2833. DyNaAMomeTRIcAL Recutator, X. Moussard, Paris.—9(h 

2834. Twistine or Dovuptina Macuinery, J. T. Taylor and J. ker, 
Holmforth.—9th July, 1880. 

2835. Evectric G. W. von Nawrocki, —A communica- 
tion from T. Balukiewicz, St. Petersburg. —9th July, 1 

2836. Trap or VALVE for House Waste WATER Pires, J. W. Lamb, Man- 
chester.—9th July, 1880. 

2837. Licut-notper, H. G. Grant, Manchester.—A commu- 
nication from C, Ménard, Paris.- 9th July, 1880. 

2888. Currinc Grooves in W. R. Lake, Soutl iton-buildi 
London.--A communication from P. P. Huré, Paris. 1880. 

2839. Tannino Hives and Skis, 8. F. Cox, Yatton.—9th July . 

2840. Ho_pinc Corvep or ANGULAR Lines of Type, A. M. Chan- 
cery-lane, London.—A — from H. P. Hubbard, New 
Haven, U.S, —9th July, 

2841. V for H. M. Girdwood, Belfast.—10th 
July, 

2842, the Epces of Strips or Piares, C. D. Abel, Southampton- 
buildings, London.—A communication from R. Briggs, Philadelphia, 
U.S.—10th July, 1880. 

2843. Vessets for Liquip, &c , Wyburn, Finsbury, London. 
—10th July, 1880. 

2845. ~~ J. Miller and I. Smith, Hyson-green, Nottingham. 
—10th July, 1880. 

2846. Sanp Mouxps for Castine Sane, &c., T. H. Chatton, Little 
Lever, near Bolton.—1l0th July, 1 

Locomotive and other Borers, 8. Perkins, Fairfield.—10h 

1880. 
"Mac Hine for PLanino Woop, 8. 8. Hazeland, St. Sampson’s.—10th 
‘uly, 1880. 

2849. SigNaLuine Apparatus, F, N. Gisborne, Coleman-street, London. — 
10th July, 1880, 

= Giazine for Roors, J. Dewrance, Great Dover-street, London.—1l0th 

uly, 1878. 
2851. Screw Pumps and Hypraviic Motors, W. Anderson, Whitehall- 
, and W. Airy, Queen Anne’s-gate, Westminster.—10th July, 1880. 

2352. FASTENINGS connected with Srinpies, P. D. Reynolds, 
street, London.—1l0th July, 1880. 

2853. Auromatic Fiusuina Apparatus, W. R. Maguire, Dawson-street, 
Dublin. —10th July, 1880. 

2854. Extractinc Sewace Gas from Draixs, B. Morton, Salford.—1l0th 


‘uly, 

2855. Feepinc Paper to Pritinc Macuiyes, J. H. R. Dinsmore, Liver- 
pool, and F. Hoyer, Waterloo.—10th July, 1880. 

2856. Cuttine Toots, C. Whitehouse, Cannock. - 10th July, 1880. 

2857. Perampucators, J. Lloyd, Birmingham.—10th July, 1880. 

2858, TuRosTLe FRAMES, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from D, V. R. Ferouelle, Paris.—10th July, 1830. 

2859. Sewinc Macuiyes, F. H. F. Engel, Hamburg. -A communication 
from E. Murjahn, Hamburg. —10th July, 1880. 

2860. Automatic RKeouiation of the Carriace of MULEs, 
W. A. Barlow, 8t. Paul's-churchyard, London.—A communication from 
C. Pfeiffer and H. Oflroy, Paris.—10th July, 1880. 

2864. Lace, &., F. E. A. Blische, Schwelm, Germany.—12th July, 1880. 

oo HRONISING CLocks, &c., J, A. Lund, Cornhill, London.—12th 
July, 1880. 

2866. Marcupoxes, C. Kesseler, Berlin.—A communication from C. 
Briimer, Berlin. —12th July, 1880. 

2867. Heatinc Apparatus, M. Bauer, Paris.—A communication from 8. 
Suchet, Vassy, France.—]2th July, 1880 

2869, Asnestos Packine Rixos, H. Wedekind, Fenchurch-street, London. 
—A communication from H. pees. Milan.—12th July, 

2870. WHeevLep Veurcces, &c., J Burnley.—12th July, 

2871. Curtivators, &c., J. Robinson and T: Robinson, "sede, —12th 
July, 1880, 

2872. Wixpow Frames, &c., W. Wilson, Liverpool.—12th July, 1880. 

2873. Lawn Mow1xo Macutnes, W. P. Thompson, Lord-street, Liver- 
communication from P. P. Mast, Springfield, Ohio.—12th 

2875. Acip, &c., J. H. Johnson, Lincoln’s-inn-fields, Lon- 
don.--A communication —_ E. N. Horsford, Cambridge, Massa- 
chusetts, U,8.—12th July, 1880. 

2876, TEXTILE Fasrics, C. D. Abel, Southampton-buildings, Chancery- 
lane, London.—A communication from L. 8. la Serve, Paris.— 12th 
July, 1880. 

2877. Bopres of Raitway and other | VEHICLES, W. Stroudley, sige 
and J. Cleminson, W: London.—12th July, 1880. 
2878. Birrer ALMonD O11, &c., F. A. Zimmermann, Mincing- 

—A communication from Dr. E. Jacobsen, Berlin. —12th July, 1 
2882. WaTterPROoF Faprics, &c., Lak. e, 
London.—A communication from D. M. Lamb, New York, U.8.—13th 
1 


July, 
Clark, Chancer: -lane, London.—A ccmmunication 


880. 

2884. A. M. 
from G. D. Zonca, Venice.—13th J 

2885. Extractine Ammonia, &c., W. Brierly, Halifax.—A communica- 
tion from T. Richters, Breslau. 13th July, 

2886. Gas GLasses, J. Cc. Heaton, July, 1880. 

2887. Rorary ENGINES, &c., J. Stowe, Lincoln.—13th July, 1880. 

2888. SIGNALLING APPARATUS for Mines, H. J. olden, Strand, West- 
~A communication from C. Cummings, Virginia, U.S.— 13th 
July, 1880. 

2889. “booms Governors, H. J. Haddan, Strand, Westminster.—A com- 
munication from G. F. Pottle, Boston, U.S.— 13th July, 1880. 

2890. Macuinery for WaAsHtNe, &c., ORES, F. Wirth, k fort-on-the- 
Main.—A communication from H. Hochstrate, Zeche, Rheinpreussen. 
—13th July, 1880. 

2891. Apparatus for DETEcTING Inpicatine Stoppaces, J, A. Lund, 
Cornhill, London.—13th July, 

2892. SyPnoxs, &ec., W. E. Hi Birmingham.—13th July, 1880. 

2893, ELectrric CURRENTS, Elphinstone, Baron Elphinstone, 
Musselburgh, and C. W. Vincent, Holloway, London.—13th July, 1880. 

2897. Apparatus for SEPARATING Lime, &c. » T. Hicken, Dunchurch, and 
J. Hopewell, Rugby.—13th July, 1880. 

Cuairs, &c., J. Blezard and N. Blezard, Padiham.—l4th 

uly, 

2900. Sewino Macurnes, T. Fletcher, Hyde.—14th 1880. 

2902. Rerinina Sucar, &c., B. H. Remmers and J. Williamson, Glasgow. 
—14th July, 1880. 

2903. Crapves, J. Friborg, Store-street, London.—l4th July, 1880. 

2004. RerrRiGERATING Apparatus, &c., W. R. Lake, Scuthampton-build- 
ings, London.—A communication ‘from A. J. Chase, Boston, Massa- 
chusetts, U.8.—14th July, 1880. 

2905. Sprines for Rartway Carriace Seats, G. D. Peters, Bunhill-row, 
London.—14th July, 1880. 

. CoLourinc Matter, F. Wirth, —A com- 
munication from E. Ochler, Offeubach,—14th July, 1 

2907. Water Gavuoes for Boiters, J. Ellis, Gun-square, Houndsditch, 
London. — 14th July, 1880. 

2908, T. G. Wells, —lith July, 

2910. Umsrettias, W. L. Wise, Whi 1-place, commu- 
nication from La Soci¢té Meurgey et Cie., Paris.—14th July, Te00, 

291 of Boxes for MATCHES, M. Wiberg, M.A., Stockholm, 
—14th July, 1880. 

2912. Purtryina Fiour, &c., W. R. La ith iton-buildi Lon- 
don.—A communication from D. B. = Hartford, Connecticut, 
U.S.—14th July, 1880. 

=. Orgs, &c., J. H. Johnson and W. Haydock, Wigan.—1ldth 

uly, 

2916. gy Enaines, J. Coutts and H. Adamson, Liverpool.—l5th 


1880. 
2917. the Sreep of Steam Enotnes, F. W. Durham, Station- 
, New July, 1880. 
METALLIC ALLoy, J. McLeownan McMurtric, Glasgow.—15th July, 


Horse-snors, &c., C. Wittenstriém, Stockholm.— 

uly, 1 

2921. Braces, R. T. Williams, London.—15th July, 1880. 

2922. GLazep Roors, &c., W. E. Rendle, Victoria- 
street.—l5th July, 1880. 

2924. TrReatmMENT of Gas, &c., C. Edwards, Bickley.—A communication 
from L. H. Pottinger, w. P. Monkhouse, C. Artlet, jun., and T. J. 


Thompson, Sydney.—15th July, 
Van Monae, &c., J. Walworth, Bradford,.—15th July, 
2926. Harvesting and THRrasaina Macuines, W. R. Lake, Southampton- 

buildings, London.—A communication from D. Houser, Lathrop, Cali- 

27. SrraMina WOVEN Fapnrics, F. W. Ashton, Hyde. tng 1880. 
2928. Maxine Baas, &c., J. Nicholls, Huddersteld.—i5th July, 1880. 
2930. Preciprtatine the SoLip ConstiTvENTS of Szwace, South- 

ampton-buildings, Chancery-lane, London.—A communication : from La 

té Anonyme des Produits Chimiques du Sud-Ouest, Paris,—16th 


2931, Winpow Sasues, &c., J. Hayes, jun., Hermes-street, Pentonville, 
London,—16th July, 1880. 
2932, Steam Generator, L. Mills, Tynemouth.—16th July, 1880. 


Inventions Six Menthe < the t of 
Deposi 
8031. Rock H. U. K. Arnold, San 
Francisco, U.8.—23rd July, 1880. 
3059. Sanp Parerinc Woop, M. Benson, Southampton- 
London. —A communication from W. H. Doane, Cincinnatti, Ohio, U.S. 
24th July, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 


2872. Currinc Matcues, &c., G. Pernet-Jouffroy, Paris.—27th July, 1877. 
Enoryes, Wi igzell and J. Pollitt, Sowerby Bridge.— 27th 
‘uly, 1877. 

2902. PeramBULaTors, H. D. Meredith, Manchester.—30th July, 1877. 

2938, Rearina and Roiuine Lanp, W. Stuart, Scribner’s Cross, and G. 
Greig, Harvieston, Stonehaven.—31st July, 1877. 

2946. Lusaicatixo the WorKinoe Parts of MACHINERY Wurets, &c., A. 
Hodgson, Grove-square, Manchester.—lst August, 1877. 

3071. Ice-makinc Macuinery, E. G, Brewer, Chancery-lane, London.— 

1th August, 1877. 

Too.-HoLpses, &c., J. Dubois, Lord-street, Liverpool.—3let July, 


877. 

2924. Purtryinc Sugar, H. W. Walker and T. L. Patterson, Greenock.— 
3lst July, 1877. 
2051. GLAZING ” Guass, W. Helliwell, Brighouse.—lst August, 1877. 

2963. Securino the Leaves in Books, W. R. Lake, Southampton-build- 
ings, London.—2nd August, 1877. 

2984. TREATMENT of Certain Ores Conrarninc Coprer, J. Mason, 

Eynsham Hall, near Witney.—4th August, 1877. 

2998. TREATMENT of CerTAIN Resipves, J. Mason, Eynsham Hall, near 
Witney.—6th August, 1877. 

3203. TREATMENT of Resipvues, J. Mason, Eynsham Hall, naar 
Witney.—23rd August, 1877. 

2952. MeasurinG Liquips for Borriinc, E. Breffit, London, and J. 
Edwards, Castleford.—lst August, 1877. 

2968. ENGINEERING Constructions, T. Hyatt, Gloucester-gardens, Hyde 
Park, London.—2ad August, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 


2569. Cocks or Taps, 8. Farron, Ashton-under-Lyne.—29th July, 1873. 
2590. Rotuino Metats, C. J. L. Leffler, Sheffield.—31st July, 1873. 
2570. Turbines, J. Cooke and G. Hibbert, Richmond. eo July, 1873. 
2659. Puovous, J. E. Ransome, Ipswich. —Sth August, 

2591. Snips, &c., J. R. Whitgreave, Strand, July, 1873. 


Notices of Intention to Proceed with Patents. 

1251. Coytrnvous Brakes for Trains, &c., A. C. Boothby, Kirkcaldy.— 
24th March, 1880 

1261. Traps, Fr. Ww. Ann, Holborn Viaduct, Soot March, 1880. 

1265. Fiyise Tarcets, &c., Mansell, Brixton-road, London.—25th 
March, 1880. 

1340. THRASHING Macurnes, C. Middleton, East Dereham, and P. Everitt, 
Norfolk.—lst April, 

1357. for the Support Surets on Raitway Wacons, J. Tilley, 
North Shields.—2nd April, 

1373. DOoUBLE-ACTING J. E. Liurdet, Breakspears-road, Wick- 
ham Park, Brockley.—3rd April, 1880. 

1374. Automatic MusHRoom Ancuor, J. E. Liardet, Breakspears-road, 
Wickham Park, Brockley.—3rd April, 

1375. Grip ANcHOR, J. 1 Breakspears-road, Wickham 
Park, Brockley.—3rd April, ieee. 

1421. Spoons and Forks, W. R. Lake, Southampton-buildings, London. 
a communication from W. Conraetz and E. Swierzina.—7th April, 

1611. Stoves, &c., W. R. Lake, Southampton-buildings, London.-—A com- 
munication from A. T. Bennett. —2W0th April, 

1627. Compounpb Fue , L. Bergen.—21st April, 1880. 

1661. DistiLLation of Coat, &c., J. G. Beckton, Middlesbrough-on-Tees.— 
22nd April, 1880. 

1729, Manine Sream Encivnes, &c., H. B. Young, Calvert-road, Greenwich. 
—28th April, 1880. 

1773. Boots and Suogs, W. P. Thompson, Lord- barrett Tiverpool.—A com- 
munication from J. Leycuras.—30th April, 

2225. Joints, J. og —Ist June, 1880. 

2437. Roor Trusses, & Holt, Park-row, Leeds.—16th June, 1880. 

2493. Bicyce Lamp, J. Birmingham.—19th June, 1880. 

Macuinery, 8. Lowe and J. W. Lamb, Nottingham.— 23rd 
une, 1 

2665. TeLecRaPuHic Wires, &c., W. R. Lake, Southampton ow. Lon- 
don.—A communication from R. B. Lamb,—29th June, 1880. 

2704. ue” Suips’ Carcors of Grain, W. 8. Brice, Liverpool.—2nd 


July, 1880. 
2752. a of Juice from Meat, H. A. Bonneville, Rue de la 
1880. d’Antin, Paris.—A communication from C. Drevclle.—6th 
2801. Macuinery, &c., W. R. Lake, Soutl ton-buildi 
London.—A communication from W. P. Kidder. —Tth July, 1880. 
2849. SiGNALLING Apparatus, F. N. Gisborne, Ottawa.—10th’ July, 1880. 
Cveansino Drains, &c., W. R. Maguire, Dawson-street.—10th July, 


2855. Ferpinc Paper to Printinc Macurves, &c., J. H. R. Dinsmore, 
Liverpool, and F. Hoyer, Waterloo.—10th July, 1880. 

2857. PeramBuxators, J. Lloyd, a ham.—10th July, 1880. 

+ a Currents, W. B. F. Elphinstone, Musselburgh, and C. 

Vincent, Holloway.—13th July, 1880. 

seal. Rock Dritinc Apparatus, H. Richmann and U. K. Arnold, San 
Francisco, U.8.—23rd July, 1880. 

1294. TRANSFERS, &c., J. W. Bailey, Edith-terrace, West Brompton, 
London.—30th March, 1880. 

1298. WRouGcHT Irow, C. D. Abel, Southampton-buildings, 
London.—A communication from R. H. Hamil ilton and W. Gri mt 
30th March, 1880. 

Tres for Boors, W. J. Murgatroyd, Bradford.—30th 

‘ar 

1301. Corsets, W.H. Symington, Market Harborough.—30th March, 1880. 

1304. Bamsoo Reep or Cane, R. Lake, Southampton-buildings, Lon- 
don.—A communication from W. 0. Giles. —30th March, 1880. 

1318. Paint, J. C. Martin, Macks-road, Bermondsey.—3lst March, 1880. 

1331. CLotnes Hooks, W. A. Barlow, &t. Paul’s-churchyard, London.—A 
communication from P. Miles.—31st March, 1880. 

1336. Wess of Fasric, H. Simon, St. Peter’s-square, Manchester.— A com- 
munication from E. Webers and Co.—1st 4 1 

for Pura.s, &c., F. W. Durham, New Barnet. —1st April, 

1348, Latus, &c., J. Simpson, Lomas-street.—1st April, 1880. 

1350. Lace Macutnery, . Cropper, Nottingham.—2nd April, 1880. 

1353. SeEwinG MACHINES, H. J. addan, Strand.—A communication from 
J. Heberling.—2nd April, 1880. 

1383. Sarery Detacuinc Hooks, F. Leonardt, Handsworth.—5th April, 


1415: Carp Grixpinc Macuines, J. 8. Dronsfield, Oldham.—7th April, 


1417. Garuertxa Corn, &c., W. Woolnough and C. Kings- 
ford, Ki th April, 1880. 

1434. TREATING Woot, J. F. Harrison, Bradford.—8s¢th April, 1880. 

1482. Steet or Iron Incots, W. A. Barlow, St. Paul’s-churchyard, Lon- 
don.—A communication from F. Moro.—l0th April, 1880. 

1497. Dark Lanterns, P. B, BickNELL, Lincoln.—12th April, 1880. 

1522. Hose for Conpuctino Liquips, C. Moseley, Manchester.—14th April, 


1880. 

1530. Rotary Steam Encines, P. Jensen, Chancery-lane, London.—A 
communication from J. Nilsen.—14th April, 1880. 

for Scarine Birps, J. C. Clive, Birmingham.—15th 

ril 

ie, SPINNING, A. M. Clarke, Chancery-lane, London.—A communication 
from C. P. Mailiard.—16¢h ‘April, 1880. 

1656. THRosTLE Frames, J. C. Mewburn, Fleet-street, London.—-A com- 
munication from C. D. Vernier.—22nd April, 1880. 

1774. SHow Cases or Boxes, J. Kershaw, Wood- street, London.—230th 


April, 1880. 
1812. Rounpasouts, W. & r, Margate.— 8rd May, 1880, 
Sauvée, Parliament-street, Westminster.— 


1961. Piates for PRINTING, 
13th May, 1880. 

2101. Preventinc Deposits, &c., in Steam and other Borters, E. Arnaud, 
Aignes, and J. Moulet and E. Ginoyer, Marseilles, France.—Partly a 
communication from Messrs. F. Blanc and Porte.—24th May, 1880. 

2210. Screw Git Boxss, T. Whiteley, Halifax.—31st May, 1880. 

2390. SicNaLLING AppaRatos, G. K. Winter, Chiswick, Lon:lon.—Partly 
a communication from J. Craik.—12th June, 1880. 

2417. Errectinc CHEMICAL rete R. S. Newall and F. 8. 
Newall, Newcastle-on-Tyne.—15th June, 1880. 

2426. CHAINS, 8. Pitt, Sutton.—A communication from J. M. Dodge.— 
15th June, 1880, 

2483. ExpLosive Compounns, C. G. Bjérkman, Regent’s Park-terrace, 
London.—19th June, 1880. 

2542. Gas, 8. Pitt, Sutton.—A communication from Société pour l’Ex- 


July, 1880, 


ploitation des Brevets Piccard, 22nd June, 1880. 


2555. Fue. Presses, J. N. Moore, Neath.—A communication from 8. 

Oustalet.— 23rd June, 1880. 

2733. Raisinc WATER, a. M. Clark, -lane, Lou_on --A commu- 

nication from F. Housse.—3rd July 'y, 1880. 

2307. Recovery of Leap, E. A Cowper and T. Sopwith, Great George- 

street, Westminster.—8th July, 1880, 

2842. the Epoes of Sraies or Piates, C. D. Abel, Southampton- 

buildings, Chancery-lane, London.—A communication from R. Briggs. 

—10th July, 1880. 

2851. Screw Pumps and Hypravtic Motors, W. Anderson, Whitehall- 

place, and W. Airy, Queen Anne’s-gate, Westminster.—19th July, 1880. 

2873. Lawn Mowine Macuines, W. P. Thompson, High Holborn, London. 

—A communication from P. P. Mast.—12th July, 1880. 

2875. PULVeRULENT of PHospuoric Actp, J. H. Johnson, 
Lincoln’s-inn-fields, London.—A communication from E. N. Horsford. 
—12th July, 1880. 

2877. SuPPORTING Boptes Rattway W. Stroudley, 
Brighton, and J , London. 12th 
July, 1880. 

2884. TanninG, A. M. Clark, London.-—-A communication 
from G. D. Zonca.—13th July, 1880. 

2912. Puriyyine Flour and Mippuixcs, W. R. Lake, Southampton- 
buildings, London.—A communication from D. B. Moseley. —14th July, 


1880. 
2917. InpicatTInG the Speep of Stgam Exoixes, F. W. Durham, Station- 
, New Barnet. —15th July, 1880. 
2930. Precrerratine the Souip ConstiTuENTs of Sewacr, J. Imray, South- 
ampton-buildings, London. — A communication from Société 
Anonyme des Produits Chimiques du Sud-Ouest.—16th July, 1880. 


All ns ha an interest in o ing any one of such applications 
should leave rm Som in writing of th their objections to such = lication 


- the office of the Commissioners of Patents within twenty-one days after 


List of Specifications published during the week ending 
y Slst, 1880. 

5056, 6d.; 5102, 6d.; 5104, A ; Y a. 6d.; 5191, 8d ; 5219, 6d.; 5247, 6d.; 
5300, 2d.; 530 ‘sd. ; 5304, 6d.;' 5306, 2d 5307, 6d.; 5308, 8d.: 
5309, 6d.; 53 2d.3 5312, 10d.; 5313, 5314; 10d.; 5316, 4d.: 
5318, 2d.; 5319, 2d.; 5320, 2d.; 5324; 6d.; 5325, 8d.; 6326, 2d; 5327, 2d.; 
5328, Sd.; 5329, 2d.; 5330, 2d.; 5331, 8d.; 5333, 4d.; 5334, 2d.; 5336, 1s.; 
5337, Gd.; 1, 2d.; 3, 2d.; 4, 4d. 5, 2d.; 6, 2d.; 7, 8d.; 8, 2d.; 10, 2d.; 11, 6d.; 
14, 8d.; 15, 2d.: 17, 8d.; 18, 2d.: 20, 6d.; 23, 6d.; 23, 6d.: 24, 8d.; 25, 6d.: 
26, 6d.; 29, 2d.; 30, 2d.; 31, 6d.; 32, 2d.; 33, 4d.; 34, 4d.; 44, 6d.; 49, 4d.;: 
: 61, 6d.; 62, 6d.; 86, 6d.; 140, 1s. 2d.; 142, 6d.; 146, 6d.: 
184, 8d.; 554, 6d.; 1009, 2d.;'1752, 6d.; 1829, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding Is. on igh 
remitted by Post-office order, made payable at the Post-office, 5. 

Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, poe aan 
ton-bu ildings, Chancery-lane, London. 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tak ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 


bab aya ror Lamps, M. Franks.—Dated 19th November, 1879.— 


This consists in providing lamps of all sorts with a double or secand 
chamber or receptacle, in which is placed water, spirit, or other suitable 
liquid reflecting medium. 

4748. Sarery Vatves, J. G. Wilson.—Dated 21st November, 1879.—(A 
communication. Void.) 2d. 

Two cylindrical valve chambers, one of which is called the main 
chamber, is cugylled with a piston valve seated on an elbow-pipe, so 
arrange: d that the steam in the chamber cannot escape to the nr Dr 
atmosphere until the valve is raised from off its seat. The other cylinder 
is also provided with a peculiarly made valve, consisting of a combined 
valve and piston, and is supplied with steam from the boiler bya pipe 
— =v through the lower part of the main chamber, thence 

he boiler. 
4024. Raits ron TRAMWAYS AND STREET M. Soul and C. 
J. Perceval.—Dated 2nd December,1879.—{ Not proceeded with.) 4d. 

This consists in constructing the rail in ead three, or more parts, so 

that the wearing part is separ.te and distinct from the bearing part or 


Garters, J. Imray.— Dated 3rd Di 1879.—(4 ication.) 
This consists in the manufacture of gaiters 
of elastic material insert 
division by fastenings. 
4946. ORNAMENTATION OF PLATED Goons, J. E. Bingham.—Dated 3rd 
December, 1879.—{ Not with. 
This consists chiefly in first poreabe om ace the article to be decorated 
a Ay a white or light coloured metal which can be readily cut by engravers’ 


having one or more strips 
ed longitudinally therein and secured at their 


FoR TextTiLe Macutnery, A. Paget.—Dated 8rd 
cen 

This poy “4 the employment of a stopping finger or slightly over- 
balanced lever. 

4948. Evectricat Sienats ror Raitways, J. J. Conklin, jun.—Dated 3rd 
December, 1879. 6d. 

An electro-magnet is employed and an armature with a lever, and a 
shaft that receives a quarter rotation in one direction by the armature 
lever acting against a projecting pin on the signal shaft. A latch holds 
the signal when thus turned, and a spring pusher that is acted upon by 
the armature when next moved by the electro- et unlatches the 
signal shaft, and allows a spring to turn it back to the normal position 
of safety. 

4949. Scoor on SHovet ror Hop Kitys, W. R. Lake.—Dated 3rd Decem- 
ber, 1879.—(A communication.)—( Not proceeded with.) 2d. 

A blade is = vided, to which is attached a back and sides, the u 
edges of the latter inclining downwards from the upper part of the 
to the front edge of the blade. 

4950. LaBet anp L. Gros.—Dated 3rd December, 1879.—(Not 
proceeded with.) 

This relates to a protective trade mark label, which is so contrived 
that when it is applied to a bottle or other vessel, the act of withdrawing 
the cork or removing the cover therefrom necessitates the severance of 
one portion of the label from the other in such a manner that it can never 
be used again. 

4951. CrusHING oR PULVERISING —— &e., 7. B. and T. R. Jordan. 
—Dated 3rd December, 1879. 

This relates to the er cm a and application of the pulverising 
beaters in pairs of fans with faces parallel in the horizontal plane and at 
angles of about 45 deg. to the axis of the shaft, revolving in opposite 
directions, so as to cenverge the material to their vertical centres. 

4952. Apparatus vor AuToMATIC VENTILATION, T. B. aad T. R. Jordan. 
—Dated 3rd December, 1879.—(Not proceeded with.) 2d. 

This relates to the construction and ad: of an aut tic indi- 
cator of variable temperatures, which may be aperie’ to the soa ws 
opening or closing of ventiluting- apertures, or to the regulation of the 
supply of gas where used for heating purposes. 


4953. For Bricks, T. G. Messenger.—Dated 3rd 


December, 1: 

This consists ot a horizontal receiving board carried upon a hinged 
frame turning upon the same, or separate hinges or centre, and carryin, 
wires cutting downward. Also the combination of the receiving beard 
and its hinged frame, the hinged frame carrying the cutting wires, 
movable, plain, or angled '} 3, and spring cate tches or fastenings or 
—_ » by which the bricks or other articles are conveyed to any 
position. 

4954. Giazine or SecuRING THE GLAss ON &., J. 
Pilbrow.—Dated 3rd December, 1879.—{Not proceeded with.) 

This consists in the use of particularly formed fillets, drills, - ‘rails. 

4955. Wixnowine anv SEPARATING GRAIN, &c., S. Handscombe and 
Perkins.— Dated 3rd December, 1879.—( Not proceeded with.) cl. 

This relates partly to the employment of an inclined trough mounted 
at one end upon a pivot or axis, so as to be capable of vibrating thereon, 
and is supported at its opposite end upon a wheel or roller provided with 
teeth or arms. 

4956. FaciuitatTinc THE ACTION OF Batt, FLOAT, AND OTHER VALVEs, 
W. White.—Dated 3rd December, 1879. 

This consists in the construction of the valves so as to open wholly 
with force applied below and external to the waterway, by action of 
direct ena ree to the column of water within, and which, by the 
weight thereof, automatically close, and without stuffing or packing, 
whether by grinding in or otherwise of the operating medium. 

4957. Mimirary Accoutrements, W. A. Blackney.—Dated 3rd December, 
1879.—( Not proceeded with.) 2d. 
This relates to improvements in the knapsack. 


PROPELLING Marichewski.—Dated 4th December, 1879.— 


ites to apparatus so arranged and constructed that it may b 
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readily operated or put in motion by the feet, or by the hands and feet, in 
such manner as to impart great speed to the boat. 
4959. Trix, TeRNE, OR OTHER Meta. Puates, F. A. Woodrug’ and EB. 
Bvans.—Dated 4th December, 1879. 6d. 
This relates to drawing the finishing rolls by means of flexibly jointed 
shafts. 


4960. Securixc THE Enps or THE Riss oF Umpretuas, A. C. Hender- 
4th December, 1879.—(A communication.}—(Not proceeded 
with.) 2. 

This relates to the employment of a sliding cup and tube. 

4961. Foor or Cake ror Horsss, &c., J. Spencer.—Dated 4th December, 

1879. 4d. 


In the com ae of the cakes, hay, clover, straw, or unthrashed 

corn cut into is emplvyed. 

4964. Screw Die Srocks, 7. Chatwin.—Dated 4th December, 1879.—( Not 
proceeded with.) 2d. 

The guide tube and block are combined or made of one piece of steel. 
4965. A. Croft and R. Lomax.—Dated 

4th December, 1879. 6d. 

This consists in placing between the rails, boxes containing bars, which 
are connected to the wires which work the ordinary cumsphere ¢ signals, 
in such a manner that when the signal stands at danger the bars are 
raised, and when the signal is down for the passage of a train the bars are 
down. 

4966. Drvine orn Srovixnc Yarns, D. P. Smith.—Dated 4th December, 
1879. 6d. 

This ists in the tion a 
rods for carrying hanks of yarn with a dryin or stoving mber, the 
rods having connections, by means of which they can be turned whilst 
in the chamber. 


4967. Pyeumatic anp Execrric Apparatus, J. and 8. 
Clark.—Dated 4th December, 1879.—(Not proceeded 

In one p' tic arr t for acting directly on a bell, ‘the receiv- 
ing rubber cup raises a toothed rack which gears with a pinion on the 
same arbor as a spur wheel, the arbor being in vertically clongated slot 
bearings. When the rack rises it lifts up the pinion and spur wheel so 
as to make the latter gear with a pinion, or an arbor having on it a 
rotating striker which acts on the 
4968. Preventive Waste or WaTER FROM CisteRNs, &c., J. Sampson. 

—Dated 4th December, 1879. 6d. 

This consists in the arrangement of cistern or tank, and a quadrant or 
erank action for —— the same, which action, by the simple opera- 
tion of turning a die or other appliance, first fixes or keeps up the 
ball cock lever in such a manner as to prevent any inflow from the ommply 
valve before the outlet valve is opened, and then opens the outlet valve, 
while, by reversing the action, the outlet valve is shut before the ball 
cock lever is freed and the supply valve opened. 

4969. SHEARING Woo. or Hair FROM ee B. J. B. Mills.—Dated 4th 
December, 1879.—(A communication.) 

This consists in the combination of endless blade, with 
teeth or claws for drawing the wool or hair before its passage against the 
cutting blade. 

4970. FariNaceous Boon, W. R. Lake.—Dated 4th December, 1879.—(A 
communication.) 

The potatoes or +2 similar substances are hulled or skinned in a 
dry state, and then cooked by steam or otherwise; then they are crushed 
and moulded into balls or other desired forms. This substance is then 
desiccated by a current of hot air or otherwise. 

4971. ScrEENING on Sirtinc Grarx, &c., Standscombe and J. E. 
Hagger.— Dated 4th December, 1879.—( Not proceeded with.) 2d 

This relates to apparatus in which a revolving cage is employed. 

4972. Revo.vine Orromans, H. J. Porter.—Dated 4th December, 1879.— 
(Not proceeded with.) 2d. 

This relates to a combination of two, three, or more ottoman seats in 

the form of arm chairs. 


4973. Bixpers ror Perriopicats, &., A. Murray, jun.— Dated 4th 
December, 1879. 6d. 
This relates to a temporary binder, the back with its longitudinal 
flanges forming a connection with the back shoulders, against which 
abut the inner edges of the covers. 


we. Feepinc Borties, &c., J. Thompson.—Dated 4th December, 1879. 


This consists in connecting the flexible tube with the teat by means of 

a flanged union piece on the exterior of the tube, and stopped from 
slipping off by a slackened end. 

4975. Sarery Vatves, H. W. Pendred.—Dated 5th December, 1879. 6d. 
lete valve ists of two or more seats and valves, each 
seat having : a valve appertaining to it ; but the seat of one valve is also 
the valve appertaining to the seat next below. 
4977. REGULATING THE Supply or Srean To Stream Enoines, J. D 
Churchill.—Dated 5th December, 1879. 6d. 

This relates to the use of three spindles, viz., a driving spindle 
(actuated by the engine to be controlled), a vane or brake spindle, an 
intermediate spindle, all these spindles being in the same axial line, and 
a tilting cross frame or bar so arranged and connected that whenever the 
engine to be controlled turns the driving spindle so fast as to overrun (or 
turn faster than) the vane or brake spindle, then the intermediate 
spindle will be caused to move in the direction of the common axial line. 
4798. CaRRiaGEs FoR Common ws R. H. Brockelbank and B. P. 

Laws.— Dated 5th December, 1879 

This relates to the bination t of mechanism for 
raising and lowering the covers da po steps by the opening and 
closing of the carriage doors 
4079. Carpet SwWEEPERs, F. Rust.—Dated 5th December, 1879.—(A 

communication. ) 

consists, First, of the dust-pans attached to or in combination 

with the lid of ‘the sweeper and made removable therewith ; Secondly, of 
discharge openings in the ends of the dust-pans for discharging the 
swee, therefrom ; ame of means of adjusting the sweeper or 
brush roller and mode of imparting motion to it for sweeping by a spring 
and friction roller wheel. 
4980. anp Brxpinc Corn, &c., W. and C. 

Kingsford.— Dated 5th December, 1879. —(Not proceeded with) 4d. 

This relates to machinery for forming a knot in string or other suitabl 


4902. Patuiasres, Marrresses, &c., B. Sawtell.—Dated 5th December, 
1879.—(Not proceeded with.) 2d. 

The mattress is reversible, the two opposite surfaces being made with 
an outer layer of wood with springs He sony them. 

4093. Passexcer Recister ror Omnisuses, &c., F. Brown and J. 
Burrell.—Dated 5th December, 1879.—(Not proceeded with.) 2d. 

A counting apparatus is operated by one or more movable steps, and 
barriers or gates arranged above to ensure the placing of the passenger's 
foot upon the step on entering and alighting from the vehicle. 

4994. =. W. R. Lake.— Dated 5th December, 1879.—(A communica- 
tion.) 4d. 

The beauty of the guipure is increased by introducing threads of gold, 
silver, or other suitable me 
4996. Inpicators ror Prive Movers, J. H. Storer and J. W. Kenyon. 

—Dated 6th December, 1879. 6d. 

The paper barrel is mounted on a cylinder arranged to be moved 
towards and from a wheel to which the end of the cord is attached. 
When the cylinder is moved towards the wheel a projection on one part 
enters a recess in the other and thus engages the two. 

49907. TreaTMENT oF Parer INTENDED For Stamps, Cueques, &c., H. J. 
Haddan.—Dated 6th December, 1879.—{A communication.)—(Not pro- 
ceeded with.) 2d. 

Paper is dipped in an aqueous solution of sulphate of oe and car- 
bonate of ammonia and then dried, after which it is oy ip an alkaline 
solution of cochineal or other colouring matter. The ink to be used con- 
sists of 3 oz. bichromate of potash, 3 oz. copperas, 4 oz. oxalic acid, 1 oz. 
red prussiate of potash, 3 oz. Poseust of logwood, 2 oz. glycerine, and a 
suitable quantity of any convenient red, blue, or other pigment. 

4998. Markrinc Woven Goops TRADE Marks, &c., J. Duxbury.— 
Dated 6th December, 1879. 

Revolving engraved rollers are used in lieu of stamps, the pieces of 

being fed through machines in which they receive the impressions 
rom the rollers. 

4999. CLEANING AND Boots anp Suoes, H. Beresford.— Dated 
6th December, 1879. 4d. 

Two spherical or cylindrical brushes are caused to revolve, and the boot 
to be cleaned is placed between them. 

5000. Trampixc, Wasuinc, Dyerno, Yarns with Liquips, A. 
Pollock.— Dated 6th December, 1879. 6d. 

Two reels are placed in the same line and project one from each end of 
a trough towards the middle, with sufficient space between their inner 
ends to put on and take off "the hanks. The reels are overhung, being 
upon spindles carried in bearings at the ends of the ey having 
pulleys or toothed wheels by which they are driven. The reel is made 
with a disc at the end nearest the journal, \. as to prevent the hanks 
getting over that end of the reel ; and the body of the reel is made with 
three or four blades radiating from the axis and extending the length of 
the reel, the inner ends being rounded. 


5001. Manvracrurinc anp EMBROIDERING Fasrics, G. Rydill. 
—Dated 6th December, 1879.—( Not with.) 4d. 
The fabric is embroidered with tufts of mii, wool, fur, hair, or other 
suitable substance. 


5002. Hammertess Guns, J. and W. Tolley.—Dated 6th December, 1879. 
Not proceeded with.) 2d. 

The bolt of the concentric action which locks the barrels in central- 
fire guns is prolonged so that by means of a loose dog or cam it may act 
upon the hammers, and thus simultaneously withdraw the bolt which 
locks the barrels, and raise the hammers to full cock. 


5008. Corovrisc Marrers ror anp Printixa, J. A. Dixon.— 
Dated 6th December, 1879.—(A communication.) 4d. 

This consists in the preparation of colouring matters by causing diazo- 
azo-benzol, or any of its homologues, or a salt thereof, to react on orto be 
reacted on by the sulphuric acid or acids of phenols or phenolic bodies, 
or by causing the sulphonic acids of diazo-azo-benzol or any of its 
homologues, to react on the phenols or phenolic bodies or the sulphonic 
acid or acids thereof. 

5005. Sream Enaines, J. Gillet.—Dated 6th December, 1879. 6d. 

This relates to a means of, at one operation, tightening ‘he, glands of 
two cylinder covers. 

5006. Untoapinc orn TRANSFERRING GRAIN, &c., FROM VESSELS, J. Gillett, 
—Dated 6th December, 1879. 6d. 

This relates to apparatus in which bucket elevators are used for 
unloading, and endless travelling bands or chains for transferring grain, 
&c., from ships to warehouses, &c. 


5007. Cooxinc Rances, D. Wilson.—Dated 6th December, 1879. 
8d. 


A space is left on each side between the cast iron fire basket and the 
walls of the oven, so that air may in its passage take up beat and be 
rendered combustible before entering the smoke passage. The upper 
portion of the side walls of the fire basket are serrated or provided with 
openings, through which the heated air passes, and behind the serrations is 
a baffle plate to check the rush of air entering the smoke chamber, a 
second baffie plate being arranged inside the top plate to direct smoke 
and flame from the fire towards the path of the inflowing heated air. 
The top plate is thicker than usual, and instead of feet the cooking range 
is fitted with a screen or close base. The fire door is made double, the 
outer plate being pierced. 


5008. Looms, G. Ambler.—Dated 6th December, 1879.—(Not proceeded with.) 
2d. 


A weighted carriage runs along a lever <-% to the axis of the beam, 
so as to regulate the tension of the warp. th each picker a spring is 
used on an axle a catch wheal vith which a catch engages and 
pe palo tension of the spring, which is connected to the picker by a 
cord or chain. 


5010. Maxine ae H. A, Fleuss.—Dated 6th December, 1879.—(Not 
eeded wi 2d. 


A metal tube open at both ends receives a metal trough havin, . one 
end a cylindrical head to fit one end of the tube and an e 
at its extremity, by which when the trougb has been inse! into va 
tube the trough is held whilst the tube turned around it. A slit is 
formed in the tube for the introduction and passage of the cigarette 
paper. 
5011. Preparixe Corton, &c., 7. B. Kay.—Dated 6th December, 1879.— 

(Not with.) 2d. 
This re to improvements on patent dated 5th December, 1878, and 


Ai 4 


material for the purpose of binding corn or other cut crops into sheaves. 


4981. Lamps, W. Smethurst.— Dated 5th December, 1879. 4d. 
ipper portion of the lamp is made in the form of a cylindrical 
metal shield, and the wire gauze is either dispensed with or 
inside the shield. 
4982. Room TRUSSING, AND BEVELLING Casks, C. Hewitt.—Dated 5th 

This consis aaautie and fitting the staves closely around a disc 
suitably set mae to the size of the cask, whilst the lower ends of 
the staves are confined by a flange or ring ~ Ay they are hooped. 
= Looms, E. Taylor.—Dated 5th December, 1879.—{ Not proceeded with.) 


This relates to the weight motion. 
4084. Marxixo Bates, 4&c., J. Rhodes.—Dated 5th December, 1879.—(Not 
proceeded with.) 2d. 
- This relates to apparatus for writing on or marking bales, &c. 


49085. Srencu anp oTHeR Traps, F. W. Ann.—Dated 5th December, 1879. 
—{A communication.)\—( Not proceeded. with.) 2d. 

This relates to methods of constructing such traps so that not only the 
back fiow of gases or water through the trap and the inlet to it is 
vented, but also the withdrawal of the water from the trap by syphoning 
through the outlet pipe. 

4986. Cura Ciay, G. F. Orange.—Dated 5th December, 1879. 6d. 

This consists in the application of the principle of the minute mechani- 
cal division or separation of masses of semi-fluid mine or other sub- 
stance, and of their extension of surface for the more convenient and 
economical evaporation of the contained moisture, and also the applica- 
tion of lly g ted currents of hot or cold air for er in- 
creasing the rapidity ‘of such evaporating action. 


4987. G. A. 5th December, 1879.—(A communi- 
wit. 


cation.)—( Noi 
The needle is aded with two eyes drilled one above the other. 
4988. Conversion or Ikon INTO STEEL, J. H. Wilson.—Dated 5th Decem- 
2d. 


ber, 1879. 
Th e facture of pot or crucible steel from wrought 
iron or wrought scrap iron only. 
eat Toy or Sprinc aoa” J. J. Purchese.—Dated 5th December, 1879. 
facture of a toy horse in which motion is given 
to oy same by none of a spring. 
4990. Pracinc Cory Sips ror Teacninc G. Coutie.— 
Dated 5th December, 1879. 5 
A copy —_ frame is ‘employed, which is arranged to receive the written 
or lithographed copy slips, either singly or in a series. 
4901. Wie Borris or Decanters, V. L. A. Plumberg and W. Hack- 
wood.—Dated Sth December, 1879.—(Not proceeded with. 
A thermometer is inserted either in the stopper, handle, or ” other con- 
ae the decanter, so as to indicate the tem: temperature of the 
contents 


ists in d with the ng reller and doffing comb, and 
using instead a . fluted roller working in conjunction with an upper roller, 
having a rising and falling motion in relation to it, and between which 
when in rolling contact the sets of fibres are drawn and pierced by a 
ratchet motion, and which a second pair of rollers in front receives and 
holds. 


se PREPARING Se &c., T. H. Rushton and B. A. Dobson—Dated 
th December, 1879. 


The surface speed of the. cylinder and doffer of the carding engine is 
reduced, and that of the grinding roller is increased, and the necessity of 
changing the main driving of the it is 
— avoided. The knipper knife and cushion p) 

ig machine are made without grooves, and a plate of india-rubber ts 
atbsched thereto. The cushion plate has one acute edge to press on the 
elastic plate. A differential motion driven by the cone ptt is applied 
to feed rollers on scutchers, cards and other machines, whilst the feed 
ca gear is driven direct from some other portion of the machine. 


5013. Gunrowper, &c., H. H. Lake.—Dated 6th December, 1879.—(A com- 
oan yey th gran lating machine is taken while wet 
e grain powder from the ula‘ machine en while wi 
and compressed in moulds or dies, of a prismatic or polygonal form, so 
as to produce blocks, which are perforated with any desired number of 
holes. The bed of the — contains a number of such moulds, and 
above and below it are sliding plungers which fit the moulds, and are 
operated by suitable mechanism. 
5014. Harvesters, F. Wood.—Dated 8th December, 1879. 8d. 
This consists partly in the combination with the main frame pera 
ing the driving wheel and the driving hanism of the 
tilted frame supported in such a manner as to be capable of ndjustoms 
in relation to the main frame, and carrying the platform for receiving 
the grain, the guards, the sickle bar, the sehen, and the mechanism for 
revolving the same. 
5015. Merar Gavoes, &c., T. Hughes.—Dated 8th December, 1879.7 6d. 
This relates partly to the "combination of taper notches to the ordinary 
gauges so as to check each other. 
5016. Sroprinc tHe Feep or Macuines, H. Martiny. 
—Dated 8th December, 1879. 5 
This consists in mounting the fced rollers loose on their axles and 
setting them in motion by clutch boxes or equivalent coupling devices 
which turn with the axle, but can be set out of contact with the feed 
rollers by a lever acting as soon as the corresponding thread 
5017. Barrets or Casks, H. J. Haddan.—Dated 8th December, 1879. —(A 


communication.) 
divided into sections of a stave form, 


The sheets of wood are 
nag ta ao is formed of two thicknesses of staves arranged so as to 
joint 


by the spiral or other spring attached to the rod. On the end of 

the plunger is fixed a valve, which on its return motion fits in a seating 

formed at the bottom of the - linder or any other suitable position, thus 

preventing the oil escaping when not desired, 

501¢. Comsine, Dressinc, on Hackine SILK, &c., 8. C. Lister.— Dated 
8th December, 1879. 6a. 

This consists in the construction of filling heads in such a manner that 
the vat of fibre passing to the feed rollers is supported on a table which 
e creed horizontal and which rocks to and fro with the feed 
rollers. 

5020. Souiraires, B. Pobell. — Dated 8th December, 1879. 6d. 

This consists in a solitaire whereby the t pic or Peery tg action 
of a back plate may be effected to close it st the front plate or vice 
versa and in contact with the fabric, and a pull-out action without separa- 
tion thereof, for enabling the solitaire to be removed, the solitaire being 
self-locked when the stem is in a closed or open position. 


6028. Rorary Stream Enarnes, W. H. Cutler.—Dated 8th December, 1879. 


This relates to a rotary engine composed of a rotating disc carrying 
blades revolving in compartments and opposed to fixed guide plates. 
5028. Parser Fo.pine W. Conquest.— Dated 8th December, 

1879.—(4 communication.) 18. 6d. 

This consists in substituting = a folding blade holding instruments 
which seize segue at the line intended for the crease and hold it while 
it is being fold 
5024. Hypravuiic Macainery, F. M. Lyte.—Dated 8th December, 1879.— 

(Not proceeded with.) 2d. 

This oumaiehe in substituting for water a non-freezing liquid or solu- 
tion, such as lime, chloride of calcium, or glycerine and water. 

5025. anp DrRawinG Orr IN MEASURED QUANTITIES 
A. M. Clark.--Dated 8th December, 1879.—(A communication.) 6d. 

A liquid cabinet is made with an outer case, an inner case with inlet 
and discharge openings, a measure with inlet and discharge openings, 
and devices for opening and closing the discharge opening of the inner 
case, and admitting air to take the place of the withdrawn liquid. 

5026. Luminous or Puospnorescent Powpers, &c., M. A. 
Wier.—Dated 8th December, 1879. (Not proceeded with, di 2d. 

According to one method hollow, transparent, or partiall transparent 
chambers or moulds of glass, talc, horn, &c., are meme 4 The phos- 
phorescent or luminous _ der is placed in the hollow or annular spaces 
of the chambers or mo 


Brakes, A. M. and Stone.— Dated 9th December, 1879 


me brake blocks are each placed between two plates, to which the 
block is connected by a screw bolt. The brake gear is arranged so as to 
enable two sets of blocks to be applied with equal force simultaneously 
to the opposite sides of a pair of wheels, and so as to equally divide the 
pressure upon the four blocks. 


Wixpow Fasteninos, C. E. Gibson.— Dated 9th December, 1879. 


mie relates to window fasteners em | a radial arm working upon a 
- or pivot, or on the outer or upper sash, which, when drawn over the 
er sash, prevents either the outer sash being drawn down or the inner 
one from being lifted up. 
C. L. Band and C. H. Lecoultve.—Dated 9th December, 
879. 6d. 

This relates to a means for starting and stopping a second or additional 
minute hand, and a centre second hand, and returning the same to zero. 
5030. Caustic Sopa, &., 7. Morgan.—Dated 9th December, 1879.4 

communication. )—{ Not proceeded with. ) 

This consists in a process and for the facture of caustic 
soda, &c., by means of electrolysis. 

5031. or Sopa anv Portassa, 0. BE. Pohl.—Dated 9th December, 
1879.—(Not proceeded with.) 2d. 

This relates partly to facturing sulphates of soda or potassa from 
solutions of their chlorides in water by wssing sulphurous acid gas and 
air in contact with the said solutions whilst being evaporated. 

5032. Preventinc THE ExpLosion or Borers, C. Hargrave.—Dated 9th 
December, 1879. €d. 

This consists in an arrangement of the boilers used for supplying hot 
water for baths and other household pag! way and of the various fittings 
_ appliances connected therewith, so that here shall be always a free 

clear outlet for any steam or vapour which may be at any time 
of and also room for expansion of the water by heat, so that such 
steam or vapour or expanding water can cause no injurious pressure 
capable of bursting the said boilers 
5033. Breecn-Loapinc Heavy Guns, G. Quick.—Dated 
9th December, 1879.—(Not proceeded with.) 2d. 

This consists in boring a large cavity or recess in the rear end of the 
gun excentric to but parallel with the bore or longitudinal axis of the gun, 
and in cutting a fine female screw thread or series of grooves in the 
cylindrical surface of the said wenn 5, into which a large screwed block 
is fitted, which block forms an excentric for a smaller screw or 
breech plug for closing the rear end of the powder chamber of the gun. 
5034. Looms ror Weavine, &c., C. and T. H. Brigg.—Dated 9th Decem- 

ber, 1879.—(Not proceeded with.) 2d. 

This relates, t, to apparatus for Dw een the warps with equal 
tension from end to end, wit out manual labour; mdly, tragpensten for 
reducing the pressure on the piece beam as the fabrics are woven and wound 
on the beam ; Thirdly, to apparatus for keeping an equal tension on the 
warps when the healds or heddles are open or closed, producing a good 
cover on the fabrics. 

5035. Surracixc or Powisuinc Cyiinpers, &c., W. Robertson.—Dated 
9th December, 1879. 6d. 

Two grinding wheels of emery or other - material are some 
to operate simultaneously on diame’ ite parts of the cylinder 
or roll to be surfaced or polished, and which, held between stationary 
centres, and is free to rotate under the action of the grinding wheels. 
5036. Recorpino THE Time or WorkmeEN, &c., 0. Bisele.—Dated 9th 

December, 1879.—{ Not proceeded 

This relates to apparatus to be d in tion with clocks or 
clockwork mechanism. 

5037. Rairway Carriace Roor Lamps, 0. G. Pritchard.—Dated 9th 
December, 1879. 6d. 

This relates to a means for enabling the lamps to be extinguished and 
relighted repeatedly without causing an overflow of the oil into the 
globe or lantern, or otherwise affecting the supply of oil to the burner. 
5038. Rauway Brakes, D. M. Yeomans.—Dated 9th December, 1879. 


6d. 
an relates to the employment in automatic vacuum brakes of enclosed 


6080. Water-cvosets, G. Banner.—Dated 9th December, 1879. 6d. 

This consists partly in constructing the outer basin with a yy ode for 
containing water vm supporting the removable lower part of the 
basin in such manner that the part of the outer basin situate } ly = the 
said channel forms the upper part of the inner basin. 

5040. Brinpine Grain-straws Harvestinc Macuines, 7. Hardy and 

e a atus consists of a tubular sleeve, hav: a upper part a 
hook io winding, this being rotated by means of a pinion at its base 
gearing into a rack having a to-and-fro motion within a bracket under 
the action of a lever from a cam, the rotation of which cam is obtained 
by gearing from the main shaft. 

5041. Exrracrion or Ivpine SEA-WRACK AND SEA-WEED, &. 

Edmonds.— Dated 9th December, 1879.—(A communication.) 6d. 

This consists essentially in treating the waters resulting from the 
lixiviation of the sea-wrack with sulphate of copper and sulphate of iron. 
so as to precipitate the alkaline iodide in the | form of insoluble iodide of 
copper, and to submit the precipitate thus to distillation. 
5042. Suirts, B. J. B. Mills. —Dated 9th December, 1879.—(A communica- 

tion.)\—(Not proceeded with.) 2d. 

This relates to Be age the fixed or movable buttons for closing or 
fastening shirts by an arrangement of clasp. 

50438. Tricycues, Bicycies, &c., H. J. Kurby.—Dated 9th December, 1879. 


8d, 

change speed upon the e axis ng motion to a 
wheel, such when by means of a driving chain 
og ‘wheel geared with the main wheels of the vehicle by di 


5044. Wrre-prawinG, &., J. Imray.—Dated 9th ember, 1879.—{A 
communication.) 6d. 

This consists in drawing one and the same wire through several 
successive draw holes simultaneously by one dra drum, the wire 
being led from each triplet hole round the drum, thence over guide 
pulleys through the next triplet hole, and so on successively. 


5045. Inciinatoriums or Dipping Compasses, J. Imray.— 
Dated 9th December, 1879.—(A communication.) 6d. 
The essential parts contained in the apparatus are, First, a di 
needle mpenees on gimbals ; Secondly, an azimuth circle arran, 
ric with the vertical axis, of rotation of the di needle, and 


Sos. Om Freepers, G. Butler and R. Askie.—Dated 8th December, 1879. 


At the end of the can nearest the spout is cylinder, in which 
is a plunger attached to a rod and worked bya ont or other spring, 
one end of which rod passes thro’ the top of the can at an angle orany 
other suitable position, the u or return motion of which is actuated 


vided with divisions corresponding to the points of compass ; and. 
Thirdly, a regulator of the inclination. F 


coe. Suears, H. J. Purkis and W. @. Etchelle.—Dated 9th December, 1879. 
This consists in the application of a pivotted lever handle which acts 


— 
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r and movable blade at a point in ad of the coupling 
es, 80 as by its down thrust to close the shears upon 
and advance the same into the work. 
5047. Renperinc Borries, &c., Impervious To Arr, &c., Newton.— 
Dated 9th December, 1879.—(A communication.) 4d. 
This consists of a composition of glycerine or linseed oil, glue, liquid 
silicate, red ochre or other earthy colour, and kaolin. 
5048. Transmittinc Motion rrom one Cone DrRuM TO ANOTHER, J. 
Swallow.—Dated 9th December, 1879.—(Not proceeded with. 
This ists in t itting motion from one cone drum to another by 
means of a friction disc or friction discs, 
6049. Harr Restorers, S. W. Rich.—Dated 9th December, 1879.—( Not pro- 
ceeded with.) 2d. 


upon the u 
of the 


a 


conjunction w ic acid, or vatives or compounds 
thereof, or other organic LT ceabio of readily combining with the 
oxygen of the air, 

6051. Manvuracrore or Gas, A. M. Clark.—Dated 10th December, 1879.—(A 
communication, 

This consists in lowering the level of the water in the hydraulic main 
so as to unseat the dip pipes during the distillation, and raising the level 
of water so as to seal the dip pipes again when charging and drawing the 
retorts. 
5052. Gas Moror Enoines, E. C. Mills and H. Haley.—Dated 10th Decem- 

ber, 1879. 8d. 

This consists partly in arranging the oma in line with the 
working cylinder and —- the pump piston directly with the 
working piston, so that the mixed gases are com aud forced into 
— r during the stroke in which the explosion and firing takes 
place 
5053. Suirrinc Pato Om, &c., W. P. Thompson.—Dated 10th December, 

1879.—( 4 communication.) 4d. 

This consists in running palm or other oil, &c., into bags made 
impervious to oil. 

5054. Lock Nuts, D. Halpin.—Dated 10th December, 1879. 4d. 

This consists in rendering an ordinary nut operative as a lock nut by 
slotting across and closing in its upper part so that it grips the bolt on 
which it is screwed. 

5055. Removino Mup, Greasy, FLOcCULENT, AND OTHER MATTERS FROM 
&ec., J. Parrott and W. W. Good.—Dated 10:h December, 1879. 


This consists principally of a circular tank or pit, having an annular 
plate and cylinder hung or fitted therein, and having idles made to 
revolve therein, and an outlet or outlets for the mud at the centre of the 
bottom of the tank. 
6057. Horsesiors, J. Doran and R. Thorpe.—Dated 10th December, 1879. 

—(Not proceeded with.) 2d. 

This consists in the application and use of an outer or auxiliary shoe 
of iron made of the same shape or configuration as the ordinary iron 
horseshoe, and affixed thereto by screws or otherwise. 

5058. Facitrratine tHe Motion or Locomotive ENGINES AND CARRIAGES 
on THE CuRVeD Portions oF Rattways, &c., W. For.—Dated 10th 
December, 1879.—{ Not proceeded with.) 2d 

This consists in delivering a small stream of water or other lubricant 
over the rims of the wheels while they travel over the curved parts. 
5059. Sranps ror Decanters, Botties, &., G. W. Betjemann.—Dated 

10th December, 1879. 6d. 

This consists partly in forming lock-up stands for bottles, &c., with a 
fixed bar over the tops of the bottles, &c., and with a hinged front to 
the base or sockets of the stand capable of being locked and unlocked. 
5060. Drawinc Improvine THE ConpiTION oF Beer, &c., F. Nunns. 

— Dated 10th December, 1879. 4d. 

Atmospheric air or other gases are pumped into a receiver, with which 
the barrels of beer are connected by pipes. 

5061. Dress Susrerpers, H. Halliday.— Dated 11th December, 1879.— (Not 
proceeded with.) 2d. 

Two curved levers carrying discs on the ends of the longer arms are 
jointed to the opposite ends of a cross-bar on which is a cylindrical block, 
with inclined surfaces to act upon the short arms of the lever. 

5062. Furnaces, A. M. Clark.—Dated 11th December, 1879.—(A communi- 
cation.)—(Not proceeded with.) 2d. 

Tubular blocks are erected over the bridge in such a position as not to 
impair the draught, but throw the flame upwards on to the boiler-plates. 
5063. Arr @. Pocock.—Dated 11th December, 1879.—( Not 

with.) 2d. 


A number of collapsible bags are placed Meg a each other on the 
periphery of the wheel, and connected in pairs by tubes. Upon the part 
of the bag furthest from the centre of the wheel is placed a weight, and 
—e are provided for retaining the weights in position, and releasing 
them when required. The wheel is immersed in water so that the top 
bag is just clear of the surface. 

Stroprine Borries, &c., A. R. Stocker.—Dated 11th December, 1879. 

A central rigid piece is held in position on an elastic packing by means 
of acap, all pieces having a central hole running through them. 
The d piece can be moved, so as to bring its central hole in line with 
the hole through the packing into the bottle and with that in the cap. 
5065. Perroratine or Empossine, J. C. Mewburn.—Dated 11th December, 

1879.—(A communication.) 6d, 

A single punch box operates the hes to form a This is 
effected by a block pierced with holes in which lodge those punches 
which are out of action during the punching of the character. When 
this block is lowered it propels some of the punches by its flat face, 
while the others lodge in the holes and have no effect on the paper. 
5066. Packine Sucar, &c., J. N. Todd.—Dated 11th December, 1879.— 

(Not proceeded with.) 2d. 

When the sugar is in the hogshead a conical pl descends into the 
sugar and presses it outwards and to some extent downwards. Another 
as consists in causing the hogshead to be revolved whilst being 
joaded. 

5067. Bepsteans, &c., N. G. Roberts. — Dated 11th December, 1879. 4d. 

The centre rests of chair bedsteads are made to work at the top in 
folding joints, and about midway is fixed a rigid cross bar to hold them 
in position and prevent them springing when the bedstead is extended. 
To each of the hinder supports is fixed a tie rod, the rear end of which 
works loosely in an eyelet hole formed about midway in each hinder 
support, while the forward end is bent, and takes into an eye in the 
centre support. 

5068. Gas anp Ain METER AND CARBURETTERS, A. M. Clark.—Dated 11th 
December, 1879.—(A communication.)—(Not proceeded with.) 2d. 

The drum is enclosed in a casing and has two sets of chambers sepa- 
rated by a radial partition and of different sizes, the larger receiving the 
gas and the smaller atmospheric air. The casing at the end where the 
pipe for the gas enters has an extension into which the shaft of the drum 
extends, and is fitted with a worm to drive the registering mechanism 
ae in the extension. The drum is buoyed in the liquid in the casing 

y a hollow air-tight cylinder. 

5069. Cork Sores, J. Wills and J. Southall.—Dated 11th December, 1879. 
(Not proceeded with.) 2d. 

Cork is — as an inner or middle sole to machine-sewn and rivetted 
boots and shoes, 

5070. Gas ror Ittuminatine, W. T. Sugg and F. W. Clark.—Dated 11th 
December, 1879.—{ Not proceeded with.) 2d. 

Hydrocarbon vapour is added to the gas and prevents the formation of 
napthaline crystals, by holding the naphthaline in solution, and also sup- 
plements the hydrocarbon contained in the gas, thereby increasing its 
illuminating power. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE market for finished iron is this week distinguished by con- 
siderable irregularity in quotations. The reduction by Messrs. 
P. Williams and Sons of 10s. per ton in “mitre” iron—which 
occasioned so much surprise upon Change in Birmingham on 
Thursday last week—is a precedent which has not yet been 
followed. The hope of the other marked bar firms is, that the 
Wednesbury Oak establishment may be quickly filled up at 
£7 10s., and that then the 10s. now taken off may be re laced, 
when Staffordshire ‘‘ marked bars” would be again £8, with the 
usual 12s, 6d. on for the Round Oak brand. Actual business in 
high-class bar iron scarcely points towards an early realisation of 
such an issue. Nevertheless, there are a few firms whose bar 
mills are now, as last week, in better employment than for some 
time previously. This, however, is not saying much, since lately 
the demand has been unusually low. Orders have been finding 
their way to second, which at lower prices would probably have 
reached first-class houses. The effect of the drop in Wednesbury 
Oak bars is for the present somewhat to weaken the quotations 


for second-class bars, which were to be had to-day—Thursday—in 
Birmingham at from half a crown to 5s. under last week’s rates. 

Common bars, on the other hand, have more than a tendency 
to uphold the strength which has recently begun to characterise 
them. The £6 quotation for bars, lately procurable at as low as 
£5 10s., is followed by more business than was procurable at the 
lower figure. There were firms producing such iron who to-da: 
repo themselves supplied with orders quite two months send 
yet having negotiations still pending for a iderable further 
aggregate. If these should be concluded in makers’ favour, the 
quotations of the firms benefited will at once become £6 103.—a 
5c which numerous firms were freely asking yesterday in 

olverhampton, as well as in Birmingham to-day. A brisk com- 
petition is going on for an order for 1000 tons of rounds and 
squares for China. The order is of much more value than has 
been usual in that quarter for a long time past. 

The sheet firms reported themselves more active than a week 
ago, and deliveries were sought with manifest eagerness by 
consumers, whether iron braziers, japanners, or galvanisers, 
Firms of considerable trade position were firmer than at the date 
of my last in demanding nothing less than £9 10s. for doubles ; 
yet makers of less note were pre to accept £9, and in a 
ee mixed order would accept as low as from £7 15s. 

own to £7 10s. for singles. These prices, however, the 
og would not give; yet they were eager to purchase. 

t would have been possible ay to do a very large 
business in galvanising sheets if within half-a-crown of buyers’ 
offers had been accepted by makers. Consumers are vei 
desirous of buying forward; but the sheet firms will not look at 
business of that class. ‘They hold themselves well in hand to 
secure any of the advantages possible by a rise in values, which 
they believe to be impending. Already there are firms who will 
not sell at under from 15s. to 20s. advance upon their late 
minimum. The prices sought to-day are mostly a rise of 10s. on 
the past fortnight. 

The galvanisers were yesterday and to-day asking from 25s. to 
30s. rise upon their late minimum, and would rarely take a less 
advance than from 20s. to 25s. Prices, however, keep irregular ; 
combined action by the firms is not easy of attainment. One 
firm —that of Davies Bros. and Co., of the Crown Works, 
Wolverhampton—have issued a circular in which they say that, 
‘in consequence of the increased prives of sheet iron, and the 
tendeney towards higher prices in spelter,” they withdraw 
present quotations, but are prepared to quote specially. 3 

A large firm of ironfounders at Brierley Hill have just received 
an order from the Corporation of Birmingham for 4000 tons of 

ipes, delivery to extend over both this and the next year. 

veral good orders have lately been given out for castings for 
gas and water works; but, on the whole, the foundry trade 
cannot be repo’ brisk. Numerous specifications come into 
the district, but the orders are too often given away from here ; 
Derbyshire is taking a large share. 

The pig iron branch is stronger upon the week in all high-class 
sorts. ede hematites, which were advanced 5s, about ten 
days ago, are this week put up another 5s., making present prices 
£4 per ton. Less than that price will not be taken. OW 
hematites are equally strong at the same figure. The quotation 
cannot, however, be secured ; for all-mine irons of the quality with 
which in this district the hematites ney compete are to be had 
at £310s. Yet the inquiries touching the hematite firms from 
America and also from the steel makers at home are just now so 
considerable that agents are prohibited from accepting less than 
£4. Common pigs while they are firmer are not generally moving 
up so fast as the better sorts. A good sale was done in them 
before they were put up. But that rise has checked the sale on 
consumptive and also speculative account. 

There is much debate upon the probable effect upon the trade 
of South Staffordshire of a muvement to exclude what is locally 
known as “the Tipton district” from the jurisdiction of the 
Mines Drainage Commissioners. If the movement should 
successful not a few mines will be irretrievably drowned out. 
Still the petition is understood to have already been signed by 
almost as many firms—in value—as are needed to effect the 
object of the petitioners. F 

At a meeting of the Independent Association of Operative 
Tin-plate Makers at Dudley a few days ago, it was resolved not 
Fepat. 4 to any reduction in wages, ‘‘inasmuch as tin-plates 
were in better demand and at higher rates than had been paid 
for some time past.” ? 

The chain and trace makers—outworkers—in the Old Hill, 
Cradley Heath, and Lye Waste districts are contemplating another 
strike. They are demanding the 4s. new revised list, which is a 
considerable increase upon the present prices. The men wi 
work up all the existing contracts, which will last them until the 
end of the week, and then they threaten to turn “out.” 

The operative nailmakers in the Old Hill district have just had 
their wages reduced another 10 per cent., making a reduction of 
20 per cent. within the past few weeks. The men are almost ina 
state of starvation, yet the competition in the trade is such that 
the masters state that they cannot afford to pay higher prices, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


THERE has been no very material change in the condition of the 
iron trade of this district during the past week. Sellers continue 
firm, with a disinclination to enter into forward contracts at 
current rates, whilst consumers, being sufficiently well supplied 
for the present, are by no means pressing buyers. The absence 
of any corresponding increase in the demand with the recent 
advance in prices naturally has a tendency to give rise to some 
doubt as to whether the upward movement in the market can 
be maintained. There is, however, as I have pointed out pre- 
viously, no question that amongst iron users in this district more 
work is stirring, whilst a more confident feeling with regard to 
the future is apparent, and the absence of any considerable 
buying at present is to be accounted for by the fact that the 
relapse in trade which followed the improvement last autumn 
has prevented consumers working off the large purchases of raw 
material they then made, and as a consequence most of them are 
still considerable holders of iron, which in the majority of cases 
will cover prospective requirements for the next four or five 
months, here there is any disposition to buy to any extent, 
it is therefore chiefly for delivery into next year, but as a rule 
makers decline to sell beyond the next three or four months. 

There was only a moderate attendance at the Manchester 
market on Tuesday, with but a limited amount of business doing 
at late rates. During the week Lancashire makers of pig iron 
have been able to secure a moderate number of orders, the prices 
quoted for local brands enabling them to compete with outside 
makes coming into this market. The present output of pig iron 
in this district is now going away either on account of new orders, 
or in deliveries on old contracts, which consumers are taking 
more freely than they were, and there is little or nothing goin 
into stock. For delivery into the Manchester district loc 
makers are firm at 50s. per ton, less 24 for No. 3 foundry, and 
49s. for No. 4 forge. 

Any business doing in outside brands is still mostly confined to 
Lincolnshire and Derbyshire irons, which can be bought at about 
the same price as local makes, Sales are reported in some cases 
at slightly under 50s. up to about 51s. per ton, less 24 per cent. 
delivered into the Manchester district. The prices now quoted 
for Middlesbrough are much too high for this market, and I do 
not hear of any transaction of importance during the week. The 
average quote _—_ for g.m.b’s., delivered equal to Manchester, 
has been 52s. 6d. per ton net cash, but this is purely a nominal 
tigure so far as buyers in this district are concerned. 

In the manufactured iron trade there appears to be a _—_ 
improvement. Generally a better inquiry for finished iron 


reported, and an increased amount of new business is being done, 
whilst specifications on old contracts are coming in freely. Some 
of the — forges in the district are getting busy, and generally 
they are better employed than they were. There has been no 
actual material advance upon list rates, but makers are firm at 
full prices. In a few cases bars might still be got at about £6 
per ton, but the average price for delivery into the Manchester 
istrict is nearer £6 10s. per ton. 

Amongst cotton machinists there is rather more activity, and 
founders and engineers in some cases are reported to be better off, 
but there is still no general animation in these branches of trade. 

In the coal trade there is still an absence of any improvement. 
All classes of round coal continue abundant in the market, and 
sales are pushed as low as those ruling last week. For engine 
fuel there is a moderate inquiry, but consumers have no difficulty 
in supplying their requirements notwithstanding the present 
small production of slack. ‘There is no quotable change in prices 
from last week, and at the pit mouth they average about 7s. to 
8s. for best coal, 5s. 6d. to 6s. 3d. for seconds, 4s. 8d. to 5s. for 
common coal, 4s, to 4s, 3d. for good burgy, and 3s. 6d. to 3s. 9d. 
per ton for good slack. 

The quantity of I hire coal going away for shipment is 
still very small, and to secure any cargo offering in the market 
extremely low prices are quoted, 

The monthly meeting of the South Lancashire and Cheshire 
Coalowners’ Association was held at Manchester on Tuesday, 
Mr. John Knowles in the chair, and several matters of considerable 
interest tothe trade of thedistrict werediscussed. With referenceto 
the necessity of increased facilities for the shipment of coal at Liver- 

ol, which has been so long agitated by the association, it was 
intimated that a first step in this direction had been commenced, 
the Mersey Docks and Harbour Board having made arrangements 
to provide railway communication with the north side of the 
Bramley Moor Dock, whilst the Lancashire and Yorkshire Rail- 
way Company had agreed to widen their line from the Sand- 
hills Station to the above point. The necessity of securing 
a reduction in the railway rates for coal sent from Lanca- 
shire to London was also discussed, and it was announced 
that arrangements had been made for a meeting of a 
deputation from the association with the directors of the 
London and North-Western Railway Company, with the object 
of carrying out, if possible, the views of the members. General 
complaints were made with regard to the extra charge of 2d. per 
ton which is now levied upon vessels entering the new dock at 
Garston, and the secretary of the association was instructed to 
ascertain whether this extra charge was authorised under the 
provisions of the Lancashire Union Railways Act. 

The business of the hematite iron market has not changed 
very materially during the past tew days in the district of 
Barrow-in-Furness or in Cumberland. There is a stead 
though not vigorous demand for pig iron, and makers have sti 
contracts in hand which enable them to maintain the output of 
their furnaces. Not more than six or eight furnaces in the whole 
district are out of blast, and some of these have been blown out 
for repairs. The work in hand is likely to find employment for 
three or four months at least, and the new business which has 
lately heen done will materially contribute to the maintenance of 
a satisfactory trade during the autumn and winter. There is 
more confidence shown between buyers and sellers, and although 
prices are firm at 70s. per ton for Nos. 1, 2, and 3 Bessemer, and 
68s. per ton for No. 3 forge, buyers are disposed to entrust their 
orders with more freedom than was the case a short time since. The 
steel trade alsu occupies a very satisfactory position, and the 
business lately transacted is of a nature which is calculated to 
maintain a briskness at the mills for some time to come, while 
ren gg of new business are such as to insure an immediate 
uture of activity. There is né new feature to report in iron 
shipbuilding, engineering, boiler making, or any other branches 
of industry which are largely carried on in this district. The 
export shipping trade is busy. Iron ore finds a fair market at an 
average for ordinary qualities at about 15s. per ton at the mines ; 
coal and coke trades steadily employed. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Iron and coal companies continue to look up. Shareholders 
have the pleasure of seeing their stocks rising steadily in value. 
This advance is mainly due to the better feeling in the iron 
trade; but even in coal, languid as it is, I find a general impres- 
sion that an improvement must speedily follow the change for 
changes in prices have to be 

in s, who require great quantities, are now buying 

. 6d.5; No. oun at No. orge, at 

3s. These quotations are all advances of 
. to 


mottled, £2 1s. 
. & ton. 
Hematite, at works, Millom-Bessemer, has advanced 5s., and a 


similar improvement has to be noted in port hematite. 
This looks as if the continued and increasing demand for rails 
was telling on the hematite trade with unusual force. 


Another hopeful sign is an improvement in merchant bars, 
which are now £7 to £7 10s.; hoops and sheets are also better by 
10s.—being now at £8 10s. and £9 respectively. 

Though there is a large demand for steam coal prices do not 
increase. The whole of the collieries connected with the South 
Yorkshire Steam Coalowners’ Association are sending largely to 
Hull ; the trade with Grimsby has rather fallen off. The supply 
of coal to London for house purposes is seriously hampe' > 
the tonnage rates, which almost shut out the Barnsley coalowners 
from the metropolis. Much interest has been taken in the judg- 
ment of the Railway Commissioners with respect to the applica- 
tion of the Denaby Main Company. I observe it stated that 
some of the suggestions, if carried out, will have the effect of 
destroying the uniform rate which has existed since railwa: 
dovdaet-ae rather partially developed—the coal-fields in the 
Barnsley district. 

The coke trade is quiet. Prices are said to be diminishing in 
certain parts of the district, but in Sheffield there is no change 
on the fortnight. 

The steel trade is well maintained. American orders for iron 
and steel rails are coming in freely, and home requirements are 
uncommonly brisk. Messrs. Brown, Bayley, and Dixon, Limited, 
Sheffield Steel and Iron Works, have obtained the contract for 
supplying the South London Tramway Company with some 
hund tons of rails and angle iron. Nearly all our leading 
railway companies are at present having steel rails made for them 
here and elsewhere. Railway companies know well when the 
moment for placing their orders comes, and the fact that they are 
now emerging into the market as buyers is regarded as pretty 
conclusive evidence that in their opinion steel rails will not be 
lower. As a matter of fact, they are already a trifle firmer. 

French and Belgian contracts for steel rails have recently 
attracted some attention in business circles here. 200,000 tons 
were recently required for the Paris, Lyons, and Mediterranean 
Railway Company. The Creusot Company have secured 67,000 
tons at £6 14s. 9d. per ton ; Terrenoire follow with 60,000 tons ; 
Commentry Chatillon with 40,000 tons; the Aciéries de la 
Marine and Denain have each 20,000 tons. It is said that 
Creusot quotations have had the effect of forcing down prices in 
all directions. For the Belgian State railways, who uire 
23,000 tons of steel rails, the lowest tender was said to be from 
“*The Railway Supply Association, England,” the price offered 
being 149f. per ton, delivered free of charge. The import duty is 
10f. per ton, which, if included in the quotation, will not make 
the tender a very “‘ fat” one for the offerer. 

The rolling mills appear to have had a prosperous time of it 
during the last eight or nine months, if one may judge by the 
report, issued last Saturday, of the Tinsley Rolling Mills ben 
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pany, Limited. On the previous year’s working there was a loss 
of about £200; for the year ending 30th June last there was a 
profit of £1516—sufficient to have paid a dividend of 17 per cent. 
on the oy capital; but the directors recommend that the 
dividend be limi to 10s. per share, and the remainder of the 
profit devoted to strengthening the reserve fund, and reducing 
the preliminary expenses to £300. The Manchester Gasworks 
have found an important order for a local firm—Messrs. Newton, 
Chambers, and Company, of Thorncliffe Ironworks. The firm 
have been entrusted with the laying down of new manufacturing 
plant, consisting of several large “‘ purifiers,” with the whole of 
the covers, connections, and other cast iron goods. 

The Yorkshire Agricultural Society’s show is being held at 
Barnsley while I write. There are several noticeable specialties 
in the implement and machinery in motion department. There 
are 153 stands, and the entries are remarkably numerous, and 
most effectively arranged. 

Mr. William Chesterman, manufacturer (of the firm of Messrs. 
James Chesterman and Co., Bow Works, Pomona-street) will be 
the new Master-Cutler, in room of Mr. J. B. Jackson (Messrs. 
Spear and Jackson), who retires next month. Mr. J. E. Bing- 
ham (Messrs. Walker and Hall, Howard-street) is Senior Warden 
—whicl means that he will be Master-Cutler the year following 
Mr. Chesterman. 

The Chesterfield and Derbyshire Institute of Mining, Civil, 
and Mechanical Engineers have had an excursion into the Peak of 
Derbyshire this week, to investigate the lead mines. They have 
visited the Brough Lead Works, the Mill Dam Mine, and the 
Mill Clese Lead Mine. 

In my letter last week a figure too many got into my references 
to the Yorkshire Engine Company. The depreciation in their 
capital ought to have been stated at £153,000, leaving the value 
of the original capital on December Ist, 1879, as £9875, not 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


A BETTER feeling prevails in Cleveland, and makers of pig iron 
are animated by the belief that a more genuine demand is yet in 
store. Shipments are large, and the inquiry from America is 
again becoming marked. Under these circumstances it is not to 
be wondered at that makers should be determined to hold out for 
better prices. At the market on Tuesday the price all round for 
No. 3 was not less than 44s., and makers who bargained at that 
rate would only do it for immediate delivery. Merchants who 
have booked deliveries for long periods are displaying an anxiety 
to purchase, and that is helping to keep up prices. On Wednes- 
day the tendency was firm in every direction. 

ices now are No. 3 44s. 6d. net, No. 4 forge 43s. 6d. net, and 
other qualities proportionately. The price of Cleveland 
hematite is ascending. 

Messrs. Connal and Co. report an increase in their stocks of 
Cleveland iron in warrant stores during the week. Their stocks 
now amount to 92,500 tons. 

A further increase of £13,372 is recorded in the traffic returns 
of the North-Eastern Railway Company. The announcement of 
the dividend—8 per cent. for the half-year—is as an un- 
mistakeable sign in the North of the general improvement of 
trade. And so far as the current half-year has proceeded the 
next dividend promises to be equally large. 

In the finished iron trade there is a briskness which promises 
well for autumn oy oe In most departments—if the iron rail 
making department excepted—there is a good demand, and 
works are kept steadily going. 

Tn the Durham coal trade the accountants appointed under the 
sliding scale arrangement state that the result of their investiga- 
tion of the books is that they find that the net average selling 
price of coal for the four months, March, April, May and June, 
was 4s, 5°25d. per ton. 

The iron shipbuilding trade is brisk both on the Tees and at 
West Hartlepool. Engineering trades are improving. It is 
stated that the North-Eastern Railway Company has given a 
large order to the Teesside Iron and Engineering Company— late 
Hopkins, Gilkes, and Co.—for bridge and roofing work for the 
Tynemouth Station. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market has been in an irregular state during the past 
week, chiefly in consequence of a threatened strike on the part of 
the miners. It is doubtful whether the ironmasters can afford to 
raise wages, but the coalmasters are certainly not in a position to 
do so. Stocks are large at the collieries, and the quantity of iron 
in storeis unprecedentedly great ; but yet, should thestrike become 
general, there is little doubt that it would have the effect of 
forcing up the quotations. The most encouraging reports con- 
tinue to come from America, and as the demand for crude iron at 
home is good, makers’ prices are again on the increase. 

Business opened in the warrant market on Friday forenoon 
at 55s. 3d. to 55s. 64d., going back to 55s. 3d. one month, trans- 
actions subsequently taking place at 55s. 44d. and 55s. 14d. cash. 
In the afternoon business was done at 55s. 43d. to 54s. 9d. one 
month, and 54s. 74d. cash. Monday being a holiday, the market 
was closed. On Tuesday the market was irr ar, with a fair 
business from 55s. to 54s. 6d., and afterwards improving to 
54s. 103d. The market was firm on Wednesday, with business 
up to 55s. 4d. cash, and 55s. 6d. one month. ‘To-day moderate 
business at 55s. 4d. to 55s. 8d. cash, and 58s. 10d. one month. 

The tendency in makers’ prices continues upward, the advance 
since last report being 6d. to 1s. per ton. 

There is considerable activity in nearly every branch of the 
manufactured iron trade. A good demand has been experien 
for bars for shipment ; and the plate trade is busy, both ship and 
boiler plates being in smart request owing to the favourable con- 
dition of the shipbuilding trade. Pipe makers are well employed, 
as are also locomotive builders, and generally speaking the 
foundries have a fair amount of work in hand, while some of 
them have orders in their books that will keep them going for a 
considerable time, although no fresh ones should be received in 
the meantime. ‘The shipments of iron manufactures from the 
Clyde last week were comparatively unimportant, the largest 
items they included being £3436 worth of malleable iron for 
Perto Alegre, and £951 worth for Quebec. 

The coal trade of Lanarkshire is slack, and large stocks are on 
hand at a number of the collieries. Prices have been gradually 
falling since the beginning of the year, and at present main coal 
screened is being quoted at some of the pits as low as 3s. 8d. per 
ton, while shipments have been made at Glasgow Harbour at 
5s. 6d. for main and 6s. for splint, free on board. The shipments 
at Glasgow have beeu small, and those at Troon in the course of 
last week amounted to 7024 tons, of which 4090 were despatched 
coastwise, and 2934 abroad. There is no improvement in the 
demand for coals in the eastern mining counties. 

The miners have been in a state of agitation throughout the 
week. Thousands of men in different districts are on strike 
demanding an advance of wages, and it is impossible to say what 
the result may be, owing to the action of the Hamilton miners, 
who have been hesitating as to whether they ought to join in the 
strike. There is some hope that the men may ultimately think 
pee aly of it, and return to work; but they are being very badly 
advised. 

The corporation of Glasgow have effected contracts for coal at 
so low a rate that they are enabled to reduce the price of gas from 
3s. 10d. to 3s. 8d. per thousand feet. 


The Broxburn Oil {Company has purchased the oil works of 
the Benbar Company, at Benbar and Broxburn, for upwards of 
£40,000, in addition to from £6000 to £7000 which has been paid 
for the stock of oil on hand. 

During the month of July, sixteen vessels, with an agi ate 
tonnage of 18,200, were launched from the Clyde shipbuilding 
yards, compared with fifteen vessels, of 8700 tons, in the corre- 
sponding month of 1879. In the course of the seven months the 
vessels launched numbered 151, with a tonnage of 130,200, as 

ainst 115 vessels, and 103,500 tons, in the corresponding period 
of last year. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


ABERSYCHAN is working spiegel, and Hirwain, I see, had 
serious thoughts of entering upon this industry, but it has been 
abandoned. Its Bessemer pig of excellent quality is finding pur- 
chasers, and this even at neighbouring heneedie. I note that 
at Khymney and Treforest the tendency is to utilise, produce the 
best stuff at lowest rates, and thus compete with foreigners. It 
has transpired that for a late Belgian contract oe 
tendered so low that it is now certain we can compete fairly with 
that country. Iron orders are in the market for New York, 
Brunswick, Barcelona, and Sundswall, and a good deal of this is 
expected to be shipped from Newport. Blaenavon Iron and Steel 
Works has been shipping freely to Natal, where new railways are 
being carried out. Tredegar also has been busy, und at the close 
of last week sent 1500 tons of rails to Galveston and 1000 tons 
to Rotterdam. Ebbw Vale sent 1000 tons to New York, Llynvi 
a quantity of bar iron to Naples. There is evidently a move in 
the iron trade. Notices of reduction, if not actually withdrawn, 
are suspended at Dowlais, Cyfarthfa, and elsewhere, and Booker’s 
works, now carried on by the liquidators, is favoured with the 
same decisi The ager does not withdraw the notice, but 
as the iron trade has begun to show a little more hopeful sign it 
will not be carried into effect unless the favourable symptoms 
again disappear. I note that your contemporaries are recording 
this as indicative of a desire on the part of employers to act in 
thorough consistent harmony with their workmen. Iam only 
too glad to adopt the same course. In this repect the manage- 
ment at Maesteg set a very good example of late in bringing 
about pacific relations with the men. The exports of iron from 
the various ports last week amounted to 4381 tons. In iron ore 
—— a good deal has been done, especially from Bilbao. 

interesting feature in connection with the industries of 
Wales has been the periodic and successive despatch of holiday 
trains first from one colliery, then another, followed also by the 
ironworkers adopting the same course. On Saturday, work was 
suspended at Cyfarthfa, and over 3000 ironworkers and colliers 
were conveyed by Taff Vale to Cardiff for a day by the sea. 

I am glad to be able to report an improvement in the coal 
trade. At Cardiff, last week, there was a decided spurt, and 
over 90,000 tons were sent foreign. At Newport, also, there was 
an increased export, and freights became not only firm, but showed 
a tendency to advance. 

he improvement in the iron trade has told upon the coke 
manufacturers, and for several days last week and this there was 
a manifest anxiety to place contracts for six and even twelve 
months at existing quotations. I fully expect that this will have 
the result of lifting prices. Good coke has been bought at prices 
varying from 10s. 6d. to 12s., but if the movement in the iron 

ie continues it will be difficult to buy at these prices. The 
ironworks now consume a great quantity of coke, and though 
Dowlais, Cyfarthfa, and Rhymney make a great deal, it is a well- 
known fact that the coke of the No. 3 Rhondda is preferable and 
yields better iron. Cyfarthfa has a long tier of coke ovens pre- 
pared, but they have not yet been lit. 

Prices of rails, bars, and pig are advancing, but for the present 
quotations are retained. If for distant deliveries an advance is 

i upon as regards our price list of this week. 


PRICES CURRENT. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS, 


ScoTLanD— £ 8. d. | £ d. 
G.m.b.—No. 1.. .. .. 215 Glengarnock—No.1 .. 217 0 
Sian No.8 .. 215 0 
Gartsherrie -No.1 .. 219 0  Dalmellington—No.1.. 215 0 
No. 3 ote No.8... 218 0 
Coltmess—No.1 .. .. 219 6° At Ardrossan. 
Summerlee—No. 1 217 6 £Shotts—No.1.. .. .. 219 0 
214 0 BO. 8 215 0 
Monkland—No.1.. .. 4 At Leith. 
Clyde—No.1.. .. 216 0 CLEVELAND— 
No. 3 213 6 hes cc sc 8 8 8 
Bocce oo BE 6 MO. Bee op co 3 6 
At Broomielaw. No. 4, foundry .. .. 2 3 9 
Calder—No.1.. . .. 218 0} No.4, forge .. .. .. 28 6 
BM Mottled or white .. .. 2 2 0 
At Port Dundas. Thornaby hematite .. 315 0 


TREDEGAR—MONMOUTHSHIRE—NO. 3 tin-plate pig iron, 75s. at works. 
No. 3 foundry pig iron, = 
£s. d. s. d. 


Waxes—Iron rails, f.0.b. oo oe 610 0to 615 0 
Iron bars, f.o.b. ee ee - 610 Oto 615 0 
DerBysHire—Grey forge, at Sheffield 276to 000 
No. 3 oo 210 0to 0 00 
LANCASHIRE, in Manchester—No.3and4., 2 9 Oto 210 0 
Hematite, at works, Millom “‘ Bessemer ”— 
No.1toNo.3 .. os - 810 Oto 315 0 
Forge, mottled and white .. oe on oe re 
Maryport Hematite—No. 1 to No. 3 - 310 Oto 815 0 
Puddled Bar— 
Waes—Rail quality, at works oe 40 0t0o 450 
CLEVELAND, delivered on trucks oe - 45 Oto 415 0 
MIDDLESBROUGH l6in., plate quality, perton 417 6to 0 0 0 
CASHIRE, delivered at Manchester -- 412 6to 415 0 
. MANUFACTURED IRON. 
Ship Plates— 
Grascow, f.o.b., per ton on es - 710 Oto 810 0 
Wates—At works, net .. oe. ee 110 Oto 715 O 
MippLessroves, in trucks, at works -- 615 Oto 7 2 6 
Boiler Plates— 
WELSH oe oo oe ss ee --10 0 Oto 0 0 6 
Lancasuire, to 5 cwt.each plate .. - 8 2 6to 8 5 0 
SHEFFIELD .. ° -- 1010 O0tolll0 0 
Bow tine and Low Moor— 
Under 2} cwt. each, upto4cwt. percwt. 1 2 0to 17 0 
4cwt. up to7 cwt.and upwards... 110 119 0 
STAFFORDSHIRE, per ton ee - 910 O0to13 0 0 
free on trucks - 712 6to 8 0 
f.o.b., per ton os 80 0t0 900 
Angle Iron— 
Bow ine and Low Moor, per cwt. .. 
STAFFORDSHIRE, per ton oe 8 0 0t. 9 00 
LANCASHIRE -- 610 Oto 615 
STockTon .. es eo oe oe - 610 0to 0 0 0 
Rounp Oak oe oe ee oe - 9 2 6tol4 0 0 
CLEVELAND oe oe oe oe - 517 6to 6 5 0 
WeLsa pe os ee 70 0to 710 0 
f.o.b., per ton eo 60 0t0 700 


Bar Iron— 

Low Moor and Bow per cwt. .. + 019 140 
STAFFORDSHIRE, per ton aa 7 0 0to 1010 6 
Rounp Oak ee ee 812 6to1310 0 

Merchant Bars— 

STOCKTON .. ee ee ee + 610 Oto 615 0 
WELSH ee os ee 6 5 Oto 615 0 
LANCASHIRE es + 6 5 Oto 610 0 
Gascow, f.0.b. .. 610 700 
Suerrietp—Bars from warehouse .. 7.0 Oto 710 0 
ee es 810 0t0 00 0 

Shee’ 9 0 0to 000 

Nail Rods.—Giascow, f.0.b., perton .. 610 0to 7 0 0 
Rails—G.ascow, f.o.b., per ton 710 0t0o 8 00 
CLEVELAND oe ee 65 0t0. 000 

WaALrs es ee + 515 0to 600 

Railway Chairs—G.ascow, f.o.b., per ton 410 0to 5 0 0 

Pipes—G.asoow, f.o.b., per ton 50 0t0 6090 

Sheets—G ascow (singles), per ton .. 8 0 Oto 810 0 

Hoops—Mancuesrer .. ee 615 7 0 0 

STEEL, 

SuerrreLp—At works— 204 26.4 
Spring steel o> + 13:0 Oto2l 0 0 
Ordinary cast rods ee ee 17 0 00 
Fair average steel ee ee os + 2% 0 0to 36 0 0 
Sheet, crucible .. oe 24 0 Oto 64 0 0 
Sheets, Bessemer ee 16 0 0t022 0 0 
Second-class tool. . ee 82 Oto 48 0 0 
Best special steels es 500 76 0 0 

Best tool ee oe 52 0 0to76 0 0 

Special tool oe + 76 0 Otoll2 0 0 

oe es oe ee + 6510 0to 6 00 

Sheffield steel plates .. os 1 0 Otol410 0 

Sheffield steel boiler plates .. + 4 0 0 0 

Waes—Rails .. ee ee 715 Oto 810 0 

Bessemer pig iron .. ee 810 315 0 
MISCELLANEOUS METALS. 

24644 

Copper—Chilibars ..  .. perton 61 0 0 to 6110 0 
British cake and ingots ee ee «+ 6 0 0to66 0 0 
Best selected .. ee oe 67 0 0t0 63 0 0 
British sheets, strong .. oe or + 71 0 Oto72 00 

British blocks, refined.. es 6% 0 00 0 0 

bars ee 0 0to00 0 0 

Lead—Spanish pig 16 0 0% 0 0 
Sheet as ee ee ee 0 0 00 

lter—Silesian ee 18 5 9to1810 0 

Zinc—English sheet ..  .. 2210 0 to 2310 0 

Bronze—per ton— 

Bearing metal XI es 00 Oto ll2 0 0 
Other alloys oe 120 0 0t0135 0 0 
Nickel, per Ib., 2s. 6d. to 3s. 

COAL, COKE, OIL, &c. 

Coke— £s.d. £8. d. Smithy 010 6—0 120 
Durham .. 0100—0120]| South Durham.. 0 6 6—0130 
Derbyshire.. .. 0120-0130] Derbyshire— 

Sheffield, melting 0 16 0—0 17 0 Best at pits 0 80-0110 

Tredegar .. .. 0—0 12 6 Converting .. 0 76—0 9 

Wales—Rhondda. 0 10 0—0 12 6 Slack O 6 

Coals, best, per ton— Lancashire—Wigan pit prices— 
South Yorkshire—At the pits— Arle 80 

Branch + 0112-01811 Pemberton 4ft. 0 60—0 66 
Silkstone,house 0 10 4—0 11 6 Forgecoal .. 0 46—0 50 
Converti 76-0 90 Bur, oo o O 839-0 483 
Steam coal* .. 0 6 0—0 66 Slac. of O 39 
Slack .. 0 36—0 4 0/Oils, tun— £8.d. £8. d. 

Wales, through... 0 86—0 89) Lardo 89 10 040 0 0 
Steam, less2}.. 0 8 3-010 6 Li oe 2612 6—2700 
House, at port 0 79—0 93) Rapeseed, brown 0 0 0—28100 
Small steam .. 0 23—0 36 - ad 0 0 0—30100 
Smallhouse .. 0 83—0 $9) Petroleum,refin’d 

Glasgow—Per ton, f.o.b.— rgal.) .. 0 00 7% 
Main.. .. .. 0 59-0 60) Tallow, cwt 2 00-000 
Splint .. .. 0 60-0 63 

* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 
& 4. £4, 
Teak, load .. .. ..13 0 1510 | Quebec pine, 2nd.. 10 0 1610 
Quebec pine,red .. 3 0 4 5 | ”» 8rd... 8 0 1010 
yellow.. 3 5 5 0 | Canada, spruce Ist. 910 1010 
pitch .. 3 5 410 | Srdand2nd 7 5 8 5 
New Brunswick .. 610 8 0 
Birch -- 810 415 ) Archangel 018 0 
45 5 0 | 8t. Petersburg 13 
Ash .. .. 35 410 | Finland .. .. 1010 1110 

Dantsic & Meml.oak 310 5 0 Wyburg eo ef 810 ll O 

Fir .. .. .. .. 2 5 410 | Battens,allsorts .. 6 0 810 

» underized .. 110 2 0 | s. d. s. d. 

ce cp BM 4S First yellow .. ..10 0 15 0 

» Swedish .. .. 110 2 5 o» White .. ... 8 6 10 0 

Wainscot, Biga,log.. 3 0 510 | Secondquality .. 7 6 ll 0 

Lath, Danteic,fathom 6 0 7 0 Mahogany, Cuba, s.d. «6. d. 

St. Petersburg. 810 9 0 superficial foot. 0 4% 0 7, 

DEALS, per OU, 12ft. by Me ,da .. 0 0 5 

3 by 9in. Honduras, do. .. 0 0.5; 
Quebec, pine Ist .. 17 0 23 0 


Navat ENGINEER APPoOINTMENTS.—The following appoint- 
ments have been made at the Admiralty :—Joseph Rolt nson, 
chief engineer, to the Duncan; William W. Watts, engineer, to 
the Asia, for service in the Inflexible; J. W. Haves, engineer, 
to the Alexandra, for service in the Condor when re-commis- 
sioned ; John Jones, assistant engineer, to the Condor, when re- 
commissioned ; Edward C. Cant, acting assistant engineer, to the 
Alexandra. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Our report of the proceedings of the Institution of 
Mechanical Engineers at Barrow-in-Furness last week 
came down to midday on Wednesday. The last paper 
read that day was by Mr. Fleming, 


ON THE MANUFACTURE OF JUTE. 


The author sketched the history of the jute trade. The 
total export of jute from Calcutta in 1829-30 amounted 
to 20 tons, valued at £60; it has now risen, in addition 
to the enormous consumption for manufacturing pur- 
poses in Bengal itself, to upwards of 350,000 tons, or 
nearly 2,000,000 bales annually, amounting in value to 
about £6,000,000, Jute is mainly grown in Bengal, and 
exported from Calcutta. It is sown in March and April, 
and during the following three months attains a height 
of from 10ft. to 12ft. while the stems reach from lin. to Qin. 
in circumference. Shortly after the plant has flowered it 
is cut down near to the ground, tied up in bundles of from 
fifty to 100 plants each, and “ retted,” that is, steeped in 
stagnant water from eight to ten days, till the “ bast,” or 
the fibre lying between the bark and the stem, can be 
separated from the wood. It is then removed from the 
water and beaten gently against a board, until, with a 
little management, the native operator can strip off the 
whole from the stem, without damage to either stem or 
fibre. The fibre is then drawn through the water until 
all impurities are washed or picked off. It is then dried 
in the sun, and after having being assorted into different 
grades of quality, is exported, under various distinctive 
marks, in bales of 400 lb. each, to London, Liverpool, 
Dundee, Barrow, and other markets. 

The jute fibre being of a somewhat harsh nature, the 
first process which it has to undergo after being released 
from the bale, where it is very tightly compressed, is that 
of mpeg This is done by dividing the jute into 
stricks, or handfuls, and passing these stricks through 
between a series of heavy fluted rollers, which by crimp- 
ing and crushing, and in a manner rubbing the fibres, 
render them softer and more yielding. The softening 
machine consists of four horizontal rows of fluted rollers, 
about 9in. diameter and 2ft. Gin. long, and ten rollers in 
each row. Each roller in the bottum or fourth row bears 
the weight of the three rollers above it, those in the third 
row are pressed by the weight of two rollers, and 
those in the second row by the weight of one 
roller. The stricks of jute pass first between the pairs 
of rollers constituting the Fret and second rows, then 
return between the second and third rows, and pass 
lastly between the third and fourth rows, being 
delivered in a_ softened condition at the opposite 
end of the machine to that where they were introduced, 
and having been subjected during the process to an 
increasing weight as they entered between the different 
rows. The softening of the jute is at the same time 
assisted by an operation called “batching,” ze. the 
sprinkling of the stricks with oil and water whilst they 
are passing through the machine. The jute having been 
softened, and weighed into bundles, is conveyed to 
the breaker card. The principal parts of this machine 
consist of a cylinder 4ft. diameter x6ft. wide on its 
working surface, covered with sharp steel pins inclined 
slightly forwards in the direction in which the cylinder 
revolves ; and of a number of small rollers arran round 
the periphery of the cylinder, each of these rollers being 
also covered with pointed pins. The stricks of jute are 
laid or spread by the attendant upon an endless travelling 
sheet, which conveys them to the first roller, called the 
feeder, and the pins which cover the surface of this roller 
enter the jute and carry it forward to the point where it 
comes in contact with the pins of the cylinder. The sur- 
face speed of the pins of the feeder being about 10ft. 
a minute, whilst the speed of the pins of the cylin- 

er is about 2000ft. per minute, the ee which 
are slowly presented and delivered by the feeder 
receive a severe combing or dressing from the pins on 
the cylinder before they are finally released by the feeder, 
The first roller that acts after the fibre has left the feed 
roller is the worker. This roller, which is about 9in. in 
diameter, is placed with its pin points at a distance of 
from ;';in. to sin. from the points of the cylinder pins. 
The angle of the worker pins is very much more acute 
than that of the cylinder pins, and inclined in the oppo- 
site direction. The roller revolves in the same direction 
as the cylinder, but at a speed of only about 50ft. per 
minute. The effect is that the fibres projecting from 
the pins of the cylinder are caught on the pins of 
the slowly revolving worker ; aid as the direction 
and pull of the cylinder pins tend to force the 
fibres on to the pins of the worker a considerable 
portion is retained by the latter. The worker is in its 
turn cleared of fibre by the stripper, a roller about 
13in, diameter, which revolves at a speed of about 
430ft. per minute in the opposite direction to the 
worker; and, travelling with pins inclined forwards, 
it strips the fibres from the worker, and is afterwards 
itself cleared by the still more rapidly travelling cylinder. 

he same process is repeated at the second worker and 
stripper, which are placed rather closer to the pins of the 
cylinder than the first two rollers. After passing the 
second worker and stripper, the fibres are carried for- 
ward to the doffer, a roller about 16in. diameter, which 
travels in the same direction and at about the same 
speed as the worker, and has its covering similarly 
arranged, except that in the doffer the pins are rather 
finer and more numerous. This thin sheet of carded jute, 
after it issues from the doffing roller, is gathered together 
or contracted from about 5ft. to 4in. by means of a tin 
conductor, and it then passes through the delivery rollers 
in the form of a coritinuous silver, and falls into a can. 
The jute sliver as delivered by the breaker card is not 
considered to be sufficiently carded for most purposes ; 
and it is therefore necessary that the process of carding 
should be repeated on a second machine called the 
finisher card. The principle on which this machine works 


is exactly the same as that of the breaker card. The 
next process after carding is to have the fibres of jute 
drawn out straight, and laid parallel alongside one 
another ; and this is accomplished on a machine called the 
drawing frame. There are several kinds of drawing frame 

all intended to produce the same results; but the kind 
most in use is the system called the “spiral gill drawing 
frame.” In this machine the slivers, which have been 
delivered into the cans from the finisher card pass over 
a conductor plate and thence between three rollers, which 
are called the retaining rollers, and are in fact the feed 
rollers of the machine. Just in front of the delivery side 
of these rollers is a series of travelling bars on which are 
fixed hackles or gills, ¢.¢., brass stocks with steel pins 
standing upright in them. These bars, with the gills 
attached, travel forward from the retaining rollers, carry- 
ing with them the jute fibres into which the pins pene- 
trate, their speed being the same as that of the retaining 
rollers, or just as much faster as will ensure that the 
slivers are kept tight and do not rise off the pins. The 
bars are propelled by means of two longitudinal screws, 
one at each end of the bar, cut at a pitch varying from 
1} to 2 threads per inch, The end of the bar which enters 
into the thread of the screw is bevelled to the angle of the 
thread, so that the body of the bar and the Ly are quite 
vertical, whilst the end fits the spiral ; and there being 
one bar in each thread of the screw, when the screws 
revolve the bars glide forward, supported on steel slides. 
These screws are called the top screws, and the length of 
their threaded part is made suitable for the length of 
fibre, say, about 10in. or llin. for carded jute. As each 
bar arrives at the front or further end of the top screws, 
it drops from the slide which has been supporting it in 
position, into the threads of two bottom screws placed 
exactly under the top screws, cut to the same hand, but 
revolving in a contrary direction. These bottom screws 
accordingly carry back the bar, supported on bottom 
slides, and with its pins still upright, to the other end of 
the frame, where the thread of each screw is terminated 
by a projecting cam, by which the bar is lifted up again 
into the top screw again, close to the retaining roller, 
causing the pins of the gills to penetrate the sliver which 
the retaining roller is delivering. Thus, a continuous 
forward travel of bars is maintained for 10in. or 1lin. 
length in front of the retaining rollers, moving at what 
is practically the same speed. At the front or 
delivering end of thescrews, where the bardrops out of the 
sliver, are the drawing roller and the pressing roller above 
it, the former being made of steel, about 24in. diameter, 
and the latter generally of cast iron covered with leather, 
about 8in. diameter. These rollers, which are pressed 
together by means of weighted levers, move at a speed 
about six or seven times greater than the retaining 
rollers or gills; consequently the fibres, when delivered 
by the gills as the travelling bars, drop from the top to 
the bottom screws, are seized between the rollers and 
drawn away from the pins of the gills, which act asa 
kind of comb, holding them back and ensuring that they 
do not enter the bite of the rollers in a crossed or tangled 
state. The length of each travelling bar is about 3ft., 
and there are fixed on it four gills, each Gin. wide on the 
pins. Each set of bars and gills, with its retaining and 
drawing rollers, conductor, &c., constitutes what is called 
a carriage ; and drawing frames are made with one, two, 
three, four, or five carri Thus a drawing frame of 
two carriages, and four gills per carriage, will have eight 
sets of gills ; and as two slivers from the finisher card 
are supplied to each gill, the number of cans at the back 
of the machine will be sixteen. The second drawing 
frame is constructed in an exactly similar manner to the 
first drawing frame, except that the pas in the gills are 
rather finer and ranged closer together ; and instead of 
the slivers from two gills being united together in front of 
the drawing roller, the slivers from each gill are carried 
straight from the drawing to the delivery rollers and run 
into the can, thus making eight deliveries from the 
machine. As there are two slivers, each of 14 yards 
per lb., put up to each gill, the sliver as delivered into 
the can from this second drawing frame, if the draft on 
the machine is six, will measure 42 yards perlb. The 
next machine in the system of preparing machinery is 
the roving frame. The object of this machine is to draw 
out still further the fibres in the jute sliver, and wind 
them on bobbins in a form convenient for the 
final process of spinning into yarn. The manner of 
drawing out the slivers is exactly the same as that 
employed in the drawing frames; but as only one 
sliver is put up to each gill in the roving frame, and that 
sliver measures about 42 yards per lb., narrower and 
smaller gills serve the puree, and eight gills can be fixed 
on each bar instead of four; and in consequence of the 
slivers being so much lighter, the pins of the gills are 
finer and set closer together. The draught of the rovin 

frame is usually about seven, so that the sliver delivere 

by the drawing roller of the roving frames will measure 
abt 294 yards per lb. The sliver is twisted slightly and 
wound on to a bobbin; in this form it is called “rove.” 
The number of spindles in a jute roving frame may vary 
from twenty-four to sixty-four; a very usual number to 
put in is fifty-six, and as there must be a gill for each 
spindle and flyer, seven carriages with eight gills on 
each bar are necessary to supply fifty-six spindles. The 
spindles with their flyers stand vertically two in rows 
in front of the drawing rollers, and revolve at a 
speed of about 600 revolutions per minute. Inside the 
flyer, and turning freely on the spindle, is placed the 
bobbin which is to receive the rove. This bobbin is 
driven by gearing independently of the spindle and flyer 
but revolves in the same direction. In order to win 

the rove regularly from top to bottom of the bobbins, the 
rail on which these are carried is made to rise and fall 
so that the bobbin moves up and down inside the legs o 

the flyer ; and the diminution in speed of the bobbin is 
caused by a projection attached to the lifting rail being 
arranged to release a catch each time that the rail arrives 
at top and bottom of its traverse. The regulating motion 


is obtained from a bowl or pulley with a leather face, 


which is made to revolve by contact between two flat 
circular iron dises rotating in contrary directions. Kach 
time that a catch is released either at top or bottom of 
traverse, the bowl is allowed to slide a little nearer to the . 
centre of the two discs, whereby its poem is diminished ; 
and in this way the speed of the bobbin is also reduced 
for each successive lap that is laid on. } 

The object of the spinning frame machine, which com- 
pletes the first stage in jute manufacturing, is to reduce 
the rove which comes from the previous machine to the 
required size, and then to twist the fibres together so as 
to form what is known as “yarn.” The number of 
spindles in a spinning frame varies according to circum- 
stances ; but for an average class of jute yarns, a very 
usual number is sixty-four on a side, arranged in one 
row, at a pitch or distance from one another of 3jin. 
The main parts of the machine are : the rack or creal for 
bobbins containing the rove, the retaining rollers, the 
binding plate, conductor, drawing rollers, thread plate, 
spindle and flyer, and bobbins to receive the yarn. 

n illustrating the action of these different machines, a 
certain weight of jute has been assumed to be laid on the 
feed sheet of the breaker card, with certain drafts and 
doublings in the separate subsequent machines, the 
result of which would be to produce yarn known as 
“7 Tb.,” because each or length of 14,400 yards, 
would weigh 7 lb., but by varying the weight, drafts, or 


doublings, other sizes of yarn are produced. The finest 
yarns in jute, made from the best eg are about 
or say about jb. per mile, 


13 lb. to 2 lb. per spyndle, 
whilst from the Picts class yarn is made of which a 
mile will weigh more than 30lb. The yarns, having been 
prepared in the necessary forms for the looms, are woven 
into fabrics of great variety, suitable for the requirements 
of every market in the world, and these fabrics undergo 
various processes of calendering, mangling, and finishing. 


A very meagre discussion followed this paper. The 
jute manufacture is a speciality, and few present knew 
anything concerning it. Mr. Routledge asked if it were 
not a fact that jute cuttings were used in the manufacture 
of cheap paper, and being told that this was the case, he 
went on to say that he understood that bleaching jute 
fibre weakened it. Mr. Cowper asked for some itforma- 
tion as to the laying on of the jute in the carding 
machine, and pointed out that jute was treated neither 
quite like flax nor quite like cotton, but between the two. 

After some desultory observations by others, Mr. 
Fleming rose to reply. He gave first some statistics, 
stating that there were now at work 117 jute mills, 
containing 250,000 spindles and 40,000 hands, and within 
the last ten or twelve years 4000 looms had been got to 
work in India alone. Jute was the cheapest fibre in 
existence. As to the statement that bleaching jute 
weakened it, he would say that was quite true of the 
ordinary process, and furthermore it had been found 
almost impossible to get jute to take a dye, but 
they had now a secret process which quite over- 
came these difficulties, and he exhibited specimens 
of jute curtains, &c., which were very good indeed. He 
gave some details concerning the retting process, and 
stated that a machine to clean the fibre from 
the bark without retting was much wanied. 
vote of thanks to him was passed. 


On Thursday morning the president took the chair at 
a few minutes after 10a.m., and Mr. David Joy then read 
his paper, 
“On a New REVERSING AND EXPANSIVE VALVE GEAR.” 


The reversing and expansive valve motion, which is 
the subject of this paper, was criginally drawn out 
by the writer in a crude state, but possessing all its 
present elements, in the year 1868-9 ; and has since been, 
at different times, the subject of frequent investigation 
and experiment on his part. In 1877 he made it aspecial 
study, first working it out on paper, and afterwards testing 
allthe movements and positions by means of models. 
And thus, passing through innumerable forms under the 
correction of various errors of action, it has ended in the 
arrangement which is now submitted to the Insti- 
tution. The action of the gear will at once be under- 
stood and followed by reference to tae illustrations. 
representing an ordinary overhead marine engine ; 
From a point A in the connecting rod—preferably 
about the middle—motion is imparted to a vibrat- 
ing link B, constrained at its lower end to move 
horizontally by the radius rod C. From a point P on this 
vibrating link, horizontal motion is communicated to the 
inner end of a lever E, from the outer end of which 
lever at F the motion is transmitted to the valve spindle 
by the link G. The centre or fulcrum H of the lever E 
partakes also of the horizontal movement of the connecting 
rod, to an extent equal to the amount of its vibration at 
the point A; the centre H is for this purpose carried 
in a slot J, which is curved to a radius equal to 
the length of the link G, connecting the lever E to the 
valve spindle. The slot itself is formed in a disc or 
sheave K, which is concentric with the centre H of the 
lever E at the moment when that lever is in the position 

iven by the piston being at either end of the cylinder. 

he disc is capable of being partially rotated on its 
centre, so as to incline the slot over to either side of the 
vertical, by means of the worm and hand wheel Z, 
thereby causing the curved path traversed by the centre 
H of the lever E to cross the vertical centre line 
and diverge from it on either side at will. The 
forward or backward motion of the engine is 
governed by giving the slot this inclined position on 
one or other side of the vertical centre line ; and the 
amount of expansion depends on the amount of the 
inclination, the exactly central or vertical position bein 
“mid gear.” In that position steam is admitted at eac 
end of the stroke to the amount only of the lead, and this 
is done exactly equally on each side of the centre line, 
the amount of lead being constant for forward and back- 
ward motion, and for all degrees of expansion. Thus 
when the crank is set at the end of the stroke either way, 
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the centre H of the valve lever coincides with the centre 
of the slot, and therefore the slot may be moved over 
from forward to backward without affecting the 
valve at all. It will be seen at a glance that, if the inner 
end P of the lever E were attached directly to the point 
A on the connecting rod, there would be imparted to the 
centre H of that lever an unequal vibration above and 
below the centre of the disc. The extent of 
the inequality would be twice the versed sine of 
the arc described by the inner end D of the lever 
E; and this would give an unequal port and unequal 
cut-off for the two ends of the stroke. But this error is 
corrected by attaching the inner end D of the lever E to 


the vibrating link B, for while the point A on the con- 
necting rod is performing a nearly true ellipse, the point 
D in the vibrating link B is moving in a figure like an 


ellipse bulged out at one side, and this i: arity is so 
set as to be equal in amount to the versed sine of the 
are described by the inner end of the lever E, thus cor- 
recting the above error, and giving an equal travel to the 
centre H of the lever above and below the centre of the 
slot. At the same time, the error introduced by the 
movement of the end of the valve link G is corrected by 
curving the slot J to a radius equal to the length of G. 
These two errors may, however, be set against each other 
and a compromise may be made by attaching the end o 
the lever E direct to the connecting rod at A, and allow- 
the centre H to slide in a straight slot. By a just 
cing caamet each other of the errors so produced, 

and by ing the centre H of the lever E, and the 
centre of the disc, to coincide at various points 
in the travel of the former, a fair motion may be 
got for the gear of 
engine, giving a longer cut-off for the up stroke 
than "tor the down stroke. This is, of course, at 
the sacrifice of the backward gear, in which the reverse 
is the case ; and the various degrees of expansion are 
the two extreme conditions. Referring again 


| lines of the cylinder and crank shaft, this gear requires the 
valve centre line to be set in the plane which contains the 
cylinder centre line, but is at right angles to the crank shaft 
centre line ; that is, in a horizontal engine the valve 
must be on the top of the cylinder, and in a vertical 
engine it must be at the front of the cylinder, instead of 
at the side. Several applications were shown. The applica- 
tion to horizontal engines, including rolling mill engines 
and all other cbs mill engine, was also shown. The 
application to locomotives, and for steam plough and other 
engines, were shown by model. 


The discussion was commenced by Mr. F. Marshall, of 
Newcastle-on-Tyne, who exhibited a rough diagram of 
valve gear which he had fitted to a large number of 
steamers. The accompanying cut will serve to illustrate 
this gear. 


TO VALVE 


On the crank shaft is keyed one excentric for each valve 
spindle. The excentric rod is placed at right angles to the 
valve spindle as shown, and the outer end is secured to a 
vibrating link B, the upper end of which is suspended on 
a pivot at the end of the arm C. This arm can 
traversed through an arc by the hand wheel and screw D. 
It will be seen at a glance that the valve rod will have 
imparted to ita movement compounded of that of the 
excentric—which is always exactly opposite the crank— 
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JOY’S VALVE GEAR. 


to the equalising of the traverse of the centre H of 
the lever E in the slot J, the unequal traverse may 
be either under corrected or over correc 
shifting the point P in the vibrating link B nearer 
or further from A; by this means a later point 
of cut-off may be given to either end of the cylinder 
at will, and the engine may thus have more steam 
admitted to one side of the piston than to the other if 
required. The same thing may be done for the lead. 
By altering the position of the crank for which the centre 

coincides with the centre of the slot J, an increased 
or a diminished lead may be given. The central posi- 
tions and exact corrections are, however, in all cases 
standard and equal. Hitherto the centre H of the lever 
E, which gives motion to the valve spindle, has been 
described as carried in a curved slot. is plan is given 
as the most simple to manufacture, and for clearness 
sake has been adhered to throughout the descrip- 
tion. But if preferred the centre H may be carried 
by a radius rod, for a marine engine. Here the 
centre H is supported by a link, and the other end 
of this link is carried by a weigh lever, whose 
centre takes the place of the centre of the slot J 
in the other design. In the central position of this 
weigh lever the vibration of the link will make the 
centre H of the lever E describe identically the same arc 
as if moving in the slot J while in its central position, and 
by rotating the weigh lever to either side of the central 
line, the arc descri by the link will correspond pre- 


cisely with the curve of the slot in either of its extreme | dis 


positions, as well as in every intermediate position to 
which the reversing lever may be set. The peculiarities 
of this motion having now been described, it will be 
evident that it may be applied wherever the link gear is 
now employed, with this difference of general arrange- 
ment, that, where the link gear requires the centre line 
of the valve to be in the plane which contains the centre 


and that of the lower end of the link B, which gives lead. 
Mr. Marshall briefly explained his diagram, which, 


y | indeed, spoke for itself ; and went on to say that the 


principle of Joy’s gear was identical with that of Hack- 
worth’s is gear, like Joy’s, was a combination of 
two motions, and its action was as perfect as that of Joy’s 
gear. There was t relief given to the engines, because 
more steam was itted below than above the piston, a 
condition which it was well known was difficult of fulfil- 
ment with the link motion. He preferred his own gear 
to Mr. Joy’s, as his had but five working parts, against 
eight in Mr. Joy’s gear. A great objection to Mr. Joy’s 
gear was that one of the link bars was secured to the 
centre of the connecting rod ; and on long voyages, when 
the brasses got worn, there was much jar and concussion 
on the rod, which, he thought, would act prejudicially on 
the gear. One of the advantages claimed by Mr. Joy for 
his gear was that with it the engines could be made 
shorter ; but this was nothing, because the length of the 
condenser tubes settled the length of the engine-room, for 
s must be left to draw them. The expansive action 
of his own gear | poe One engine which he had at 
work, when in full gear, developed 1409-horse power, 
making fifty-seven revolutions per minute, but when the 
gear was set to cut-off as much as possible, the revolu- 
tions fell to thirty-five, and the horse-power to 389-horse 
a and there was no jerking. A [great cause of 


difficulty either his own gear or Mr. Joy’s could 


of. 
Mr. Webb, of Crewe, said that when Mr. Joy first came 
to him with his valve gear he was endeavouring to scheme 
some new goods engines with 18in. inside cylinders, and 
he wanted very long axle bearings, which compelied him 
to place his cylinders close together, with the valve chests 
on top. Mr. Joy’s plan seemed to meet the case, and he 
had the mathematics fof the gear calculated, and all 


ot journals was want of balance in engines, and this | diagra 


the curves set out carefully, before it went into the sho 
Mr. Webb exhibited some beautiful diagrams of the 
action of the gear, which action was admitted to be— 
and, indeed, it could not be disputed—mathematicall. 
perfec. Finally he had a goods engine built, with 

oy’s gear, 18in. cylinders, and six coupled 5ft. wheels, 
and 140]b. pressure, which engine he had sent from 
Crewe to Barrow for the inspection of the members of 
the Institute. The engine was fitted with the double- 
ported, or Trick valve. The axle-boxes were Qin. long, 
and the crank ey 5hin., instead of 4m.—the us 
length. Mr. Webb described the engine at some length. 
It several peculiarities—among others, a water- 
bottom to the fire-box, very similar to that used by 
Messrs, Robey and Co., of Lincoln, in their portable 
engines some twenty years ago. The engine, Mr. Webb 
explained, had only two cotters in it, these holding the 
crossheads on the piston rods ; gun-metal bushes being 
used in every possible place. The spectacle plate was 
of steel, with all plummer blocks cast on it. The 
running boards of the engine were made of a A en 
section of steel, rolled with a bead on_ it, and his 
engines were now of the same width. He desired to see 
locomotive superintendents try to adopt uniformity in 
their designs, and thereby enable home manufacturers 
to compete with foreign builders. 

Mr. Kitson showed a drawing of the complex gear 
which his firm had adopted in a steam tram car, now 
running experimentally in Leeds. He said that it was 
out of the question to use excentrics under the condi- 
tions, and the principle of the gear he employed was not 
unlike that of Joy’s gear. 

Mr. Humphreys had no hesitation in saying that Mr. 
Joy’s gear was mathematically perfect, and that for 
rolling mill and other land engines it was all that could 
be desired ; but he hardly thought that such very perfect 
valve gear was wanted in a compound engine, the 
second cylinder in which tended to compensate for the 
shortcomings of expansion gear on the high-pressure 
cylinder. to the gem of cost, all was in favour of 

r. Joy’s gear, which was, for a large marine engine, 
some tons lighter than the ordinary gear. As to Mr. 
Marshall’s objection about the jar of the connecting rod, 
and wear and tear, he saw nothing init. It was just a 
question of the area of surface provided. He himself 
would have no hesitation in using the gear, but ship- 
owners worked very much in grooves, and it was not 
easy for the engineer to get them out of these grooves. 

Mr. Boyd said that Mr. Joy was indeed fortunate in 
getting such powerful aid as that offered him by Mr. 

ebb. He was pleased with the gear as it worked in 
the locomotive which had been described. He could not 
agree with Mr. Humphreys, but held that gear was 
as necessary to a marine engine as to a land engine. He 
then went on to repeat many of Mr. Marshall’s arguments, 
— especial exception to the sliding block and curv 
slot of the Joy gear. Mr. Marshall’s gear might be left 
almost to take care of itself, and had been used in 
steamers making 16 knots on the Tyne. The old excen- 
tric gear had done such good service that he saw no good 
reason for discarding it. 

Mr. Robinson concurred with Mr. Boyd that there 
would be much wear in the curved slot. He did not like 

in joints when they could be avoided. Mr. Faget, of 
Loughborough, as soon as Mr. Robinson sat down, asked 
if any one ‘present had calculated the rubbing surface 
passed over by excentrics as compared with the rubbing 
surface in the Joy gear. Mr. Webb said in reply that he 
had calculated it for his engine, and that with the excen- 
tric it was 16ft. per revolution, as inst 2ft. 8in. with 
the Joy gear. One of the speakers feared that the 
Joy gear would “wobble.” If this gentleman would 
only ‘stand on the running board of a locomotive going at 
sixty miles an hour, with the ordinary link motion, he 
would know what wobbling was, and would probably 
wonder how the gear held together for even a mile. He was 
determined to make his engines last long. He had already 
produced one which ran 57,000 miles in fifty-two weeks, 
and was still in good order, and he was determined to 
have engines which would keep out of the shop for two 
years at a time. 

Mr. J. Head, of Middlesbrough, drew a comparison 
between the Joy gear and the Gooch fixed link, and 
wished to know why that gear, which was theoretically 
more perfect than Stephenson’s, having a fixed lead 
for all grades of expansion, had been abandoned. As 
to the wear and tear of the slot and die in the Joy gear, 
that was not a mighty matter, as it was quite easy to 
carry dies in duplicate if wished, each a little larger t 
the other, to provide for wear in the slots. Lai 
excentrics were very undesirable. They opened at 
back and admitted dust, which cut them. As to the 
objection raised that there was a rubbing surface in the 
Joy gear, he would ask what about the rubbing of cross- 
heads in guide bars? No one thought of using parallel 
motion links to get rid of it. Not very long since it had 
seemed to him that the link motion question was settled 
for ever, and now Mr. Joy had come forward and shown 
them that it was not settled, and that improvements 
might be made on it. 

r. Siemens said that there could be no doubt but 
that the link motion was doomed, and he in no way 
regretted the fact. The link motion was a crude device 
for getting over a difficulty ; he did notadmireit. It was 
correct within only very narrow limits, and was at best a 
wretched compromise. Mr. Joy’s gear could challen 
comparison with the best expansion arrangements. The 
iagrams shown were perfect, and the great advan 
was that perfect adjustment could be got for strains in 
marine engines. As to the objections to the sliding 
friction in the block, if they would look at one of Mr. 
Joy’s drawings they would see that he had substituted a 
link for the block, and that with the greatest ease. 

Mr. Reynolds alluded to the patent laws as greatl 
embarrassing manufacturers. He described a gear whi 
he said closely resembled Mr. Joy’s, as set forth in the 
accompanying di , Which explains itself. Mr. 
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Marshall repeated some observations which he had made 
before, saying that Mr. Joy’s and all that species of gear 
was Hackworth’s, which broke down because of exces- 
sive friction. 


‘PISTON ROD 


r 
| cross HEAD 
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The President said that all the valve gears of this 
class depended on two motions at right angles to 
each other for their action—one, the up-and-down 
motion, distributed the steam, and the side motion 
gave the lead and cut off. As for Hackworth’s gear, the 
vibration of the carrying springs of the engine sufficed 
to knock it to bits. As to the vibrating die, there was a 
vibrating die in all link motions, and the ends of the 
link wore out. If a vibrating link was to be used, as 
popes by Mr. Joy, then he would prefer Mr. 

farshall’s gear, because the “— made by the inter- 
mediate valve rod was less. Much of the beautiful 
action of the Joy gear was obtained by the cutting out 
of the inside of the slide valves—negative inside lap— 
both ports being open to the exhaust at once. This was 
an admirable device to adopt, as it gave a quick exhaust, 
a very desirable 4 

Mr. Joy then rapidly replied on the whole discussion, 
referring as he went to the model of his gear on the 
platform. It would be impossible to give a condensed 
report, or indeed any report, of Mr. Joy’s reply which 
would be quite intelligible, without the models. Indeed, 
the objections raised to his gear were so few, and the 
whole progress of the discussion sv satisfactory to him, 
that he had little left to urge. 


The next paper was read by M. George Marie, of Paris, 


On Aa STANDARD GAUGE For Hicu Pressures. 
M. Marie described several gauges, shown in Figs. 1, 2, 
and 3,and pointed out their defects. About the end of 1879 


lever, on which runs a moving weight. The lever itself 
is supported at its extremity, and cannot descend lower 
than its horizontal position ; and the piston, being con- 
nected with the lever, cannot sink lower into the bore when 
the water pressure ceases to act upon it. An electric bell 
gives notice of the lifting of the piston. The pressure of 
water is increased very slowly, and when the bell rings 
the observer has to mark the position of the needle of 
the metallic gauge at that moment. The whole appa- 
ratus has been made in the works of the Lyons Company. 
The author remarked that the friction of metallic gauges 
themselves is generally very small; but, if they are not 
carefully made, the friction of the needle and other parts 
may sometimes be considerable. The following is a 
description of a very simple apparatus for measuring the 
amount of this friction; it has been designed by the 
author, and made in the works of M. Guichard, metallic 
gauge manufacturer in Paris. The apparatus is a kind of 
metallic gauge, Fig. 6, consisting of a pipe coiled in a spiral 
form ; the water passes through an opening to the centre 
of the spiral ; the other end of the spiral is closed, and a 
needle is fixed to it. The section of the pipe is elliptic, 
as in the ordinary metallic gauges. When the pressure 
of water increases, the spiral enlarges itself; the end 
cannot move because it is fixed to the board, but the 
other end moves, and its motion is multiplied by the 
needle ; this motion is measured on the uated curve. 
Such a gauge can have no friction whatever, because the 
needle is fixed in the tube itself without any transmission. 
With this instrument it is easy to measure the friction of 
a metallic gauge at every point of its graduation. To the 
paper was appended an appendix, which was taken as 
read, and about which we may have more to say. 


| Very little discussion followed. Mr. Allen described 
his pressure gauge—which has been illustrated in THE 
| ENGINEER—at length ; but the members were impatient 
_ to get away to the a trains waiting them, and the 
| Hall quickly emptied before Mr. Allen had done speak- 
|ing. Three excursions had been arranged—one to the 
| North Lonsdale Iron and Steel Company’s furnaces, 
_ another to the Barrow Steel Company’s mines at Park, 
| and Messrs. Kennedy Brothers’ mines and new sinking at 
| Roanhead, and a third to the Hodbarrow Company’s 
|iron mines, and the blast furnaces of the Cumberland 
| Iron Mining and Smelting Company at Millom, all 


‘the three bodies meeting at Coniston Lake in the 
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MARIE'S GAUGE. 


the author made trial of a new system, Figs. 4 and 5, which 
has given the best results ; it is in the form of a perfectly 
cylindrical piston C of hard steel, moving in a borealso per- 
fectly cylindrical, within a casting B. The water under 
pressure has access to the under side of the piston through 
a pipe ; a lateral opening and another pipe ord communi- 
cation with the metallic gauge, which is to be graduated. 
The piston of course rises as soon as the pressure of water 
on its under surface exceeds the weight with which it is 
loaded, and the position of the needle at that moment 
ives the graduation of the gauge for that pressure, as 
fore. The piston moves in the bore with very slight 
friction, so slight that the piston falls by its own weight 
when there is no pressure below it. evertheless the 
leakage is less than 1 cubic centimetre—0'006 cubic 
inch—per second at a pressure of 200 atmospheres. The 
upper part of the piston is fixed intoa metallic lid D, which 
supports the weight when the piston is at rest. It is 
sw, Valo to remark that this lid has not to prevent the 
leakage of water. The small drops of water leaking be- 
tween the piston and the bore havea free discharge under 
the lid ; without these openings the apparatus would not 
be better than the ordinary valves. This particular instru- 
ment has been at work since December, 1879. The piston 
has a diameter of 15 mm.—0°59in.—and it works from 
0 to 200atmospheres. The pressure is given by means of 
an accumulator between 0 and 50 atmospheres, and by 
means of a Thomasset’s compressor between 
50 and 200 atmospheres. The same instrument would 
work easily at a pressure higher than 200 atmospheres ; 
but there is no machine giving such high pressures in 
the works of the igo Railway. In practice, instead 
of a dead weight the piston is loaded by a graduated 


evening, and dining together in a large marquee. After 
dinner a very large party went on board the steam 
pene for a trip on the lake—which is about 6} miles 
ong by more than a mile broad. The steam gondola is a 
remarkable craft, and deserves more than a passing 
mention. She is admirably adapted for lake traffic. She 
is about 98ft. long, and can accommodate 223 passengers. 
She is shallop-shaped, nearly flat-bottomed, with a 
rounded bow, and in no way resembles her 
Venetian namesake. She is provided with a 
very handsomely fitted saloon, which occupies almost 
two-thirds of her length and her whole breadth. She is 
propelled by a pair of diagonal engines with cylinders 
Zin. diameter and 10in. stroke. The boiler is of the 
semi-portable type, with the cylinders standing one at 
each side of it, the crank shaft running beneath it 
parallel with its axis. A wr excentric works both 
valves, reversing being effected by a spiral sleeve on the 
shaft, in a way too well-known to need description. The 
fire-door is at the starboard side of the fire-box ; the 
fuel used is coke ; the pressure 60lb. The propeller is 
two bladed, 3ft. diameter ; and the speed of the boat is 
eleven miles an hour, unless she is pressed, when with a 
light load she will do thirteen miles. The machinery 
works without noise, and is kept in excellent order by a 
very intelligent engineer. The boat was built. twenty- 
one years ago, and her machinery was supplied at the 
same time by Messrs. Twiggens and Jones, of Liver- 
pool. The water of the lake is exceedingly pure, and the 
original boiler is still in the boat; two sets of tubes 
have, however, been put in. It may interest the advo- 
cates of steel fire-boxes to know that she has a crucible 
steel fire-box, twenty-one years old still at work and in 


perfect condition. The boiler is worked for only four 
months in the year. It is then opened and washed out. 
There is little or no deposit ever found init. It is then 
well dried, and when quite dry and clean, every accessible 
place gets a coat of red lead paint. The tubes—iron— 
are painted inside, and out as far as possible, and so is 
the fire-box. The care taken of the boiler and the 
excellence of the water accounts for its longevity. On 
the return of the boat from her trip, the members took 
the special train to Barrow, which was reached about 
10 p.m. The proceedings concluded with a pleasure 
excursion to Windermere on Friday. 


Excursion number one on Thursday took a large num- 
ber of Engineers to the 


Lonspate Tron anp Street Company’s 
FURNACES. 


The party was received by Mr. Edmund G. Tosh, 
managing director, and Mr. Ainslie, and very hospitably 
entertained in a large marquee. Mr. Ed. Wadham filled 
the chair, and alluded to the absence of the chairman, 
Mr. W. G. Ainslie, now on the Continent, and also to the 
unavoidable absence of Mr. Myles Kennedy. 

The furnaces are situated near Ulverston, and the 
sketch plan on the next page shows the general arrange- 
ment. A A A are the three furnaces first built ; an addi- 
tional furnace has been added. The boilers are shown 
at C, the engine-house at D, the stoves at E E, and 
the gantry at F. The furnaces are now four in num- 
ber, and have the following principal dimensions :— 
Internal height 75ft.; diameter at bosh, 23ft.; diameter 
of hearth or well, 8ft.; diameter of charging bell, 14ft. 
Each furnace stands on ten cast iron columns 15ft. high 
and about 2ft. in diameter, and is cased with wrought 
iron plates, double rivetted in the lower vertical seams. 
The general thickness of brickwork in the walls of the 
furnace is 3ft., 2ft. of which is taken up by the lining 
lumps, which are about 12in. broad and 5in. thick. The 
backing of these lumps is made up of ordinary fire-bricks 
from the county of Durham, and the whole is built in 
fire-clay. The tuyeres of each furnace are six in number, 
and each muzzle or orifice where the blast enters the fur- 
nace is about 6in. diameter. The tuyeres are cooled by a 
system of water circulating pipes as usual, fed by 
gravitation from a tank on the engine-house. The 
charging bells are fittel with Wrightson’s patent 
hydraulic lowering apparatus, which consists of a 
small water cataract cylinder to control the descent of 
the bell, with the usual lever and balance-weight to raise 
it again. The pig-bed area for each furnace is about 
4000 square feet, and each furnace is provided with eight 
slag boxes, each capable of holding abou: 54 cubic feet 
or about say 4} tons of slag. The down comers for 
bringing the gas off from the tops of the furnaces are 6ft. 
diameter, and provided with a 7 at the top. 

There are eight stoves to each furnace, in two blocks 
of four compartments each. Each stove contains 12 
heating pipes, the total area of blast-heating surface for 
each furnace being 9600 square feet. Each stove pipe is 
16ft. long and weighs about 24 tons. The stoves are fired 
by the surplus gases from the furnaces, each stove bein, 
provided with an inlet for air and another for gas, fitte 
with regulating valves. There is also a fire-grate to each 
stove for use at blowing in and other casual times of 
irregularity. Each stove has a separate wrought iron 
chimney 8ft. high fixed on the top and provided with a 
damper. The stoves are in connection with the cold 
blast main on one side and the hot blast main on the 
other. Valves are placed in each air connection so 
that any one stove may be isolated for repairs or cleaning 
out. 

The furnace lifts consist of two brickwork towers, 
composed of three shafts, two of them being about 
10ft. Gin. square, and the third being 4ft. 6in. diameter, 
and forming a staircase from top to bottom. The total 
height is about 120ft. The engines for winding up and 
down the cages are placed at the top of the tower, and 
have two cylinders, 9in. diameter, fitted with reversing 
gear. There is one spur wheel 12ft. diameter, and two 

ved pulleys, each taking a steel rope 14in. diameter. 

he ropes go once over the pulleys, and are attached at 

each end to the cages. On the engine being started the 

cages are wound one up and the other down. Each cage 
takes up four barrows at a lift, the weight raised bein: 
from 30 cwt. to 50 cwt., exclusive of the barrows, whic 

are balanced by the empty ones descending on the other 


The blowing engines are of the vertical direct-acting 
type, two engines being coupled at right angles to one 
crank shaft. There are thus three pairs. The blowing 
cylinders are 66in. diameter, and have a stroke of 4ft. 

he engines are fitted with expansion gear and in- 
jection condensers, and the steam cylinders are 
32in. diameter. ‘The air pumps are double-acting, 
and placed vertically, being worked by a connecting 
rod and disc crank from the end of the main crank shaft. 
The engine-house is 123ft. long by 30ft. broad inside, and 
is built to accommodate five pairs of engines. There are 
windows in the front side with iron frames, 25ft. high and 
4ft. wide. The blast main passes along the back, and 
receives the air outlet branch from each engine ; it is 5ft. 
diameter. The roof of the engine-house is supported 
by = 80ft. of the length being occupied by a water 
tank 5ft. deep, made of cast iron plates, for supplying the 
tuyere water as before named. is tank is placed mid- 
way in the length of the building, and the ends are 
covered by alternate bays of glass roofing and louvres for 
the admission of air as the blowing engines draw the air 
direct from the interior of the engine-house. 

The pump-house is a semi-detached building at the 
front of the engine-house, and connected with the latter 
by a large archway. The pumps are of the single-acting 
ram construction, with two steam cylinders and two rams, 
each arranged vertically. There are two pumps for the 
boilers having rams in. diameter ; these draw water out 


of a feed heater just outside the building, and force it 
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into the boilers at a temperature of about 200 deg. Fah.; 
they are capable of forcing together 8600 gallons per 
hour against a pressure of 60 lb. of steam. There are 
three pumps for supplying the tank on the engine-house, 


with two 10in. rams each. These draw from a well in} 
connection with the reservoir, and are capable of forcing | 


| use, the circulation is arranged so as to be maintained 


through the reservoir alone, which would be sufticient for 
cooling purposes, having an area of about 4000 square 
yards, The ground is so laid out as to allow of an addi- 
tional reservoir being made in case it becomes a necessity 
ata future time. The average production is 550 tons 


together 24,000 gallons per hour. The exhaust steam | per furnace per week. . 
from the four pumps being led into the feed heater,| A large proportion of the ore used is ef wet and small, 


serves to heat the feed-water, which is — from the 
tank by a 3in. pipe and regulated by a ball float and 
equilibrium valve. 

The boilers are sixteen in number, 35ft. long by 
5ft. Gin. diameter, being of the Cornish type, ¢.¢., having 
a single-flue through them, 2ft. 9in. diameter, with ten 
Galloway cross tubes in each. The boilers are hung by 
two cast iron saddles each, no portion of them bear- 
ing heavily on brickwork. There is a combustion 


chamber in front having a capacity of 140 cubic feet, | p 


| and some wonder was expressed that the furnaces did not 


scaffold when it was used. It was stated, however, by the 
|manager, to whom we are indebted for the valuable 
information which we have endeavoured to put before 
| our readers, that no scaffolding or gobbing took place. 
| The ore is red hematite from the district, with some 
/admixture. The fuel used is coke, with a small quan- 
| tity of Welsh anthracite. The pressure of blast is 
| 4 Ib., and the temperature about 900 deg. All the 

ant is from beginning to end of the best ible kind. 


where the gas and air mix and ignite, both being regu-| After the works had been inspected, the party pro- 
lated by fies placed within reach at the front. The | ceeded to the Tindal Moor hematite mines, the property 
combustion chambers also contain a grate and fire, and | of Messrs. Harrison, Ainslie, and Co. A train of ore 
ashpit door for purposes of coal firing on an emergency. | trucks, filled with boards for seats, had been provided. 
The gases having ignited in the combustion chamber, | Each truck had a ladder with it for ascent and descent, 
flame through the boiler-fiue and return to the front end | and in this train, drawn by one of the company’s engines, 
underneath the boiler, where they pass downwards into | the party proceeded to traverse a considerable dis- 
the smoke flue. These boilers, fired in this way, are ‘trict, under the guidance of Mr. Wadham, the Mayor 
capable of evaporating 420 gallons per hour each | of Barrow, and Mr. Rea, the manager. The train went 
from the boiling point under 60 lb. of steam pressure. | up little valleys, and into all sorts of nooks, and at 
The surplus gases from the furnaces are conducted to the | the end of each was a pit, from which ore was being 
stoves and boilers entirely through wrought iron tubes | raised in little trucks, holding each about half a ton. The 
placed above ground ; these are fitted with numerous | working is very like that of a coal pit in miniature, 
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manholes and doors so as to be easily cleaned out. The 


- chimney is 11ft. diameter and 180ft. high, the main flue 


from the boilers into it being 7ft. Gin. wide by 6ft. 7}in. 
high. The gantry is constructed in nineteen spans, 
having been designed to meet the requirements of six 
furnaces. It is laid with two lines of railway on the 
top. The height is about 40ft. Six of the compartments 
are designed as coke-boxes, and each box has a capacity 
of about 15,600 cubic feet and will hold 180 tons of coke. 
As there is one box for each furnace this will give a 
supply which will last two or three days without 
further tipping. The boxes are raised about 6ft. from 
the ground, so that the barrows can be run underneath; 
the coke is then shot out into them through slide doors 
opened by a lever. The remaining bunkers are for 
stocking iron ore and limestone. The loaded trucks of 
materials are lifted on to the gantry at one end by 
means of a direct-acting steam lift, with a cylinder 
placed overhead 38in. diameter. The length of the 
steam cylinder is equal to the height of lift, and the 
piston rod is 5in. diameter. The lift is capable of raising 
5000 tons of material in a day of ten hours. The top 
of the gantry has a gradient of 1 in 144 down from the 
lift at one end to the drop at the other end ; the trucks 
being easily pushed by men from one end to the other 
down this gradient, and stopped over any compartment 
for tipping. The gantry hoist is supplied by an indepen- 
dent steel Lancashire boiler, by Adamson. The drop for 
lowering the empty wagons is on the hydraulic cataract 
principle ; it is direct-acting and, as in the case of the 
steam lift, the cylinder, which is 12in. diameter, is placed 
overhead. The piston rod is attached to the cage, and 
the space through which the trucks are lowered is 35ft. 
The piers for the lift and drop, as also the piers sup- 
porting the gantry, are built of brickwork, and the rails 
are carried by wrought iron girders. The water supply of 
the works is effected as follows: The water runs by 
gravity through an 18in. pipe out of the Ulverston Canal 
into a reservoir. The cold water is drawn out of this 
by the suction of the condensers, and having passed 
through the air pumps returns by another pipe to the 
canal at a point some distance from where the cold water 
flows to the reservoirs. The water from the tuyeres flows 
out of the reservoirs into a well, and is pumped from 
there into the tank on the engine house. The return 
warm water joins the delivery from the condensers on its 
way back to the canal. In case the water in the canal 
should become too salt, or any other cause preclude its 


and the whole process has been so fully described in 
Mr. J. L. Shaw's paper that we need not say much 
concerning it now. The fullest explanations were sup- 
plied to the visitors. Two pumping engines attracted 
attention, one a 60in. Cornish, altered by Messrs. Hathorn, 
Davey, and Co., of Leeds, the old valve gear being 
removed and replaced with Davey’s differential gear. 
The other is a small “differential” engine, by the firm 
named. All the winding is done by small horizontal 
engines, for most part made by Messrs. Coupe, of Wigan. 
On leaving the mines, the party proceeded, as we have 
stated, by special train to Coniston Lake. 


The second excursion in the programme was to 


Tae Barrow Steet Company’s Mines aT PARK, AND 
Messrs. Kennepy Bros, Mines at RoaN#EAD. 


About thirty members alighted at Park station, to take 
part in this excursion. Following a branch railway for 
about half-a-mile, they presently arrived at the mining 
office of Messrs. Kennedy Brothers. Here they partook 
of a handsome lunch, on the invitation uf Mr. Myles Ken- 
nedy, head of the firm. That gentleman was unfortunately 
absent himself through indisposition, but was ably repre- 
sented by his son, Mr. Myles Kennedy, jun., to whom the 
thanks of the company were conveyed in suitable terms 
by the ex-president, Mr. Jno. Robinson. Messrs. Kenned 
Brothers have one mine at Dalton, and six at Roanhead, 
the offices being situated at the latter place. The depth 
of the workings varies from 70 to 200 yards. Some 
members disguised as miners then descended the Plunger 

it, and explored the workings to a considerable distance. 
hey reported on their return that there were no lar, 
caverns below und, as is the case in many of the 


all rather narrow and low, so that it was often not easy 
to walk upright. The ore was of the soft or gravelly 
kind, worked by the pick and not by blasting, and was 
suitable rather for the fettling of puddling furnaces than 
for smelting. Those members who preferred not to run 
the risk of a descent, first gave their attention to a cage 
fitted with a ae gag, which had been erected for their 
inspection near the offices. The rope suspending the 
cage was cut, and the fall was arrested within about a 
foot by means of excentric toothed sectors, which were 
caused to enter into contact with the vertical wooden 
cage guides by the release of strong india-rubber tension 
springs, the grip being afterwards increased to the neces- 
sary amount by the excentric or cam action of the sectors 


hematite mines, but that the galleries or headings were | Co 


themselves. In preventing any serious results from the 
breaking of the suspending rope, the arrangement seemed 
completely satisfactory ; but in criticism it was remarked 
by a member that it did not provide for the risk of over 
winding ; and further, that the india-rubber tension 
springs, unless renewed from time to time, might be 
hard and inoperative when most wanted. 

The members next walked to the “ Paddy” pit, where 
their attention was called to an improved rock drill, 
driver by an air-compressor, and engaged in drilling holes 
through a block of mountain limestone. This apparatus 
which has been in use since 1875, has been patented 
by Messrs. Kennedy and Eastwood, the owner of the 
mines and his manager. The improvements in the drill 
have reference mainly to the feed and to the saddle, upon 
which depends the facility for boring in any direction. 
The holes bored were liin. in diameter, and the rate of 
boring was about 5in. per minute. The greatest depth 
attained was 3ft.; the pressure in the air-receiver was 
56 lb. per square inch. The air-compressor consists of 
a horizontal single steam cylinder, non-condensing, driv- 
ing a single air cylinder, placed side by side with it, by 
means of acrank. The steam cylinder is 10in. diameter, 
and the air cylinder about 12in. The peculiarity of the 
latter is, that the supply of air is admitted through 
holes in a belt in the middle of the cylinder, the com- 
pression being effected during the latter half of the stroke 
only, and the piston being of such depth as to occupy 
nearly the other half. Sufficient water was admitted 
with the air to fill the obnoxious spaces, and this water, 
after arriving in the receiver and settling to the bottom, 
was run off periodically agen, a tap at the bottom. 

After the “Paddy,” the “ Wilfred” pit was visited. 
On the way a low-lying field was passed over, which was 
cracked and fissured in every direction like a glacier. 
The ore below had evidently been worked out and the 
ground above had only recently settled down to take its 
place. At the Wilfred pit a very efficient winding engine 
was seen in operation. It has been made at Messrs. 
Kennedy’s own workshops, and is of the ordinary 
horizontal type. There are two 12in. cylinders by 24in. 
stroke, with tink motion. The crank shaft is geared 
by toothed wheels to the winding drum axle. ‘To the 
same axle is attached a brake sheave, the brake blocks 
of which are operated direct by a short single-acting 
steam cylinder containing a ram. The steam cylinder 
has one block attached to its base, and the ram is 
connected with the other, on the — side of the 
sheave, by a. crosshead and links. e action of the 
apparatus appeared to be satisfactory, but unless the 
steam orifice were very small there would probably be a 
danger of too sudden action which might lead to 
breaking the 

From the “ Wilfred” the ‘party passed on to the 
“ Betty ” pit, sixty-five yards ge. which concluded the 
list of Roanhead mines. Here all the appliances were 
quite new. Though the shaft was sunk and the ore reached 
commercial operations had not yet commenced. The sink- 
ing had occupied ten weeks in execution, being at the rate 
of abouta yard perday. A half a mile further walk brought 
the members to the new sinking of the Sandscale Mining 
Company. Some unusual difficulties have here been 
encountered, in the shape of sand and water. The shaft 
is a very large one, being about 12ft. in diameter, and 
completely tubbed from top to bottom. The plan of 
working at present adopted is that known as the Gill 
system. It is said to have been largely used in the con- 
struction of the Berlin Waterworks. Two ropes 
descends the shaft, attached to steam winches in a 
neighbouring shed. To one of these ropes is sus- 
pended vertically an iron cylinder, about 10ft. long by 2ft.in 
diameter. The bottom edge is sharp, for digging into 
the sand. Inside the cylinder, and fitted to it, is a 
piston, with an india-rubber valve opening upwards. The 
piston has a rod passing upwards through a forked guide 
at the top of the cylinder, and to the top of the piston 
rod the rope is attached. By continually dropping the 
cylinder into the sand, and in lifting it up again, and 
by the resulting action of the valve in the piston—which 
allows upward, but not downward, passage—a cylinder-full 
of sand or soil is presently obtained. This is deposited in 
a saperabe reservoir at the bottom of the shaft, and lifted 
to the top by the second rope, whilst the first one remains 
engaged in further sinking. When it is desired to empty 
a cylinder-full of sand into the reservoir, a cotter in the 

iston rod is knocked out. This enables the piston to 
all below the bottom of the cylinder, and releases the 
contents. Only a portion of the bottom of the shaft is 
eee upon at one time by the dropping cylinder, and 
this portion is prevented from caving in by a larger but 
temporary cylinder, which surrounds and gradually 
follows it down. All over the surrounding country 
operations were seen in progress. These 
are generally carried on by boring to a depth of 70 
esi when they are abandoned, an — up as hope- 
ess, if rock be arrived at. Otherwise they are generally 
continued until it is. The ore is found more or less 
interspersed with rock for a certain depth, but seldom 
actually below it. 

From Sandscale the members proceeded on foot about 
one and a-half miles, skirting the Dudden sands to the 
works lately belonging to the Furness Steel and Iron 
mpany, but which are now unfortunately in the hands 
of liquidators. Here are four blast furnaces, two only of 
which are, however, in operation. The plant is a fine 
one ; indeed in some particulars money seems to have been 
most lavishly spent in its construction. Though there 
are no kilns and the gantries are merely for the purpose 
of depositing the materials in bunkers, these latter are 
enormously high, nearly twice the height adopted in the 
Cleveland district, where the kilns are the determining 
consideration. The significance of our remark will be 
appreciated when it is considered that all the coke, iron 
ore, and limestone is raised to the top of the gantry and 
then dropped to the floor level before it is loaded into 
the charging barrows. Any undue excess of height of 
gantry involves a proportionally useless lifting of all the 
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materials entering the furnaces. The lift supplying the 
bunkers is of the direct-acting, inverted steam cylinder 
type. Those supplying the furnaces are inclined planes, 
with wedge-shaped bogies worked by winding engines 
and wire ropes. ‘The drop at the exit end of the gantree 
is on Gjers’s pneumatic principle. The materials in use 
are hematite ore from the Askam mines, mountain lime- 
stone from local quarries, a small proportion of Antrim 
ore from the neighbourhood of Belfast, and coke from 
certain Yorkshire ovens. The latter was apparently of a 
rather inferior quality, the act of tipping into bunkers 
transforming a large proportion oe -it into small. 
The make of the furnaces was said to be 
from 500 tons to 550 tons per week at present. 
The blast is produced by three vertical blowing engines. 
The shaft and fly-wheels are a little above the floor 
level. Higher and working upwards is the steam 
cylinder, and higher still the blowing cylinder. The 
slide bars and crosshead are between the two cylinders, 
the two a rods working downwards to crank 
yins on the fly-wheels. One engine is by Cochrane, 
trove, and Co., and the other two by Westray, Copeland, 
and Co., one of the latter being supplied with a jet 
condenser. The other engine has a piston rod no less 
than 15in. thick, in order that the weight of the moving 
parts may be neutralised by the diminished piston area 
so obtained for the downward stroke. The blast is 
heated by passing through cast iron stove pipes, the pres- 
sure being about 4 lb. per square inch. There are six plain 
cylinder egg-ended boilers, 60ft. long, besides a few Lan- 
eashire boilers 30ft. by 8ft. The pressure of steam is 45 lb. 
r square inch. Most of the steam is obtained by 
urning the furnace gases under the boilers, but some 
coal appears to be used for this purpose at certain times. 
The products of combustion are drawn from the boilers 
by an enormous chimney stack, which, in presenting an 
imposing appearance, is indeed scarcely inferior to that 
known as Tennant’s chimney at Glasgow. Current 
report states that its height from foundation to summit 
is a foot for every day and every week of the year, viz., 
365 + 52 = 417ft. This is probably exaggerated, but 
there seems no doubt it is between 300ft. and 400ft. 
high. The draught induced is said to be very strong, 
and far more than necessary. After visiting the Askam 
furnace plant, the party proceeded to the railway station 
of the same name, and presently entered the special 
pm which conveyed all the excursionists to Coniston 
ake. 
The third excursion was to 


Tue Mittom [ROoNWoRKS AND THE HopBARRoW MINES. 


The third section of Mechanical Engineers proceeded 
to the number of about seventy by special train on 
Thursday afternoon to the ironworks of the Cumberland 
Tron Mining and Smelting Company, which are situate 
at Millom, the extreme south of Cumberland, on the 
shores of the estuaries of the Duddon. They are about 
ten miles from Barrow as the crow flies, but the journey 
represents sixteen miles by train, which skirts both sides of 
the estuary, and crosses a viaduct at the point where the 
river Duddon flows into the sea. The Millom Company 
has six furnaces built in accordance with the most modern 
designs for facilitating output. When the Iron and Steel 
Institute visited Millom some six years ago the furnaces 
in use were of a very old type, but the directors showed 
their wish to progress with the age by determining to 
demolish all the old plant and replace it with furnaces of 
the most approved construction. The consequence has 
been that at the present moment there cannot be 
found a more modern plant, or perhaps one where 
better results are secured from blast furnaces of similar 
capacity. The engineers were met at the Millom Railway 
station by Mr. T. Massick, the managing director of the 
Cumberland Iron Mining and Smelting Company, and 
yy Mr. Cedric Vaughan, the managing director of the 

odbarrow Mining vga Mr. Massick entertained 
the party at luncheon, after which the works were 
viewed. Special interest was taken in an engine made 
by Messrs. Hathornand Davey, of Leeds, for pumping water. 

he engine is compound, and is direct-acting. One of the 
blowing engines carries a massive beam, and by means of 
the steam cylinder and crank being at the same end of 
the beam, and the blowing cylinder at the other end, 
the stroke is 6ft., while the crank stroke is 10ft. The 
other blowing engines are of the inverted, direct-actin 
class, and are four in number. The furnaces, five o 
which are in blast, are capable of producing 500 tons per 
week each. Not only the native, but Irish and Spanish 
ores are used at the works. The engineers were after- 
wards taken by train to the Hodbarrow mines, about a 
mile distant. These mines are the most extensive on 
the West Coast. They occupy a site between the mines at 
Cleator and those in the Furness district, and there is 
every reason to believe that the hematite veins pass from 
Hodbarrow under the estuary of the Duddon to the 
mines at Roanhead and Park, situate on the south of 


the estuary, and visited by the No. 2 section of | Passe 


engineers. A scheme has been suggested, but it 
has not taken any practical shape as yet, that 
the Furness Railway Sige | should construct a 
line of railway from the mainland above Barrow to 
Haverigg Point, near Hodbarrow, witha view on the one 
hand of fiving better railway facilities to Whitehaven 
and the Cumberland towns generally, and on the other 
hand of enclosing the Duddon with the object of con- 
fining the river to a narrow channel and mining under 
the present estuary. The engineers were shown the 
effect on the surface of the subsidence of a mine after 
being worked out, there being several huge basins out of 
which the ore in thousands and thousands of tons had 
been taken. The ore is here found at variable depths 
and in uncertain quantities, but its quality is much 
higher than any hematite iron found in the north-west 
district. It contains a higher percentage of metal 
generally speaking, and has a high reputation in tie 

trict for purity. The Hodbarrow mines have been 


worked for many years, and a very large tonnage 


of ore has been brought to the surface, but its 
practical inexhaustibility is shown by the fact that 
every new exploration reveals further deposits of 
immense area, and that at the present time there are 
indications of the presence of ore in large quantities all 
round the workings. 

The proceedings of the Institution practically termi- 
nated on Thursday night. They were in every way suc- 
cessful, and this success was due to the exertions of Mr. 
Cowper, Mr. Brown, and Mr. Bache, and above all to the 
efforts of the Barrow people, who left nothing undone to 
render their visitors happy. Special thanks are due to 
Mr. Wadham, and to Mr. Smith and Mr. Copeland. 


THE VILLE D’ORAN AND VILLE DE BONE. 


In the autumn of last year the French Government solicited 
tenders for the postal service between Marseilles and the 
Colony of Algeria, with branch lines to certain ports in 
Spain. Hitherto this service had been performed by the 
Valery Company, but the lowest tender having been sent in 
by the Transatlantique Company, of Paris, the subvention 
was awarded to them. Under the circumstances the company 
found it necessary at once to procure fifteen steamers, and in 
fact they ordered a larger number than this, as they deter- 
mined to carry their own coal from England to Marseilles, and 
also about the same time they contracted with the English 
Government to conduct the postal service between Malta and 
Syracuse. It will be in the recollection of our readers that 
a great rise took place in the iron trade towards the close of 
last year, occasioned principally by an unexpected demand 
springing up from America, and the speculation which 
set in in consequence thereof; but we believe the 
ordering of all these steamers by the Transatlantique Company 
had also an important effect upon the market; not that fifteen 
steamers is any very large number for the extensive ship yards 
of Great Britain, but inasmuch as the service was to begin 
on the Ist July of this year, it was necessary that the vessels 
should be completed in England by the beginning of June, 
while the order was not finaliy placed with the builders until 
the middle or latter part of November; thus leaving not more 
than about seven months for their construction, and thus 
every builder was naturally very pressing for the delivery of 
the iron required to build them ; this is a kind of pressure 
which always very much stiffens any market. There was 
considerable soreness amongst builders in France that all these 
vessels were ordered in Great Britain ; but as a matter of fact 
none of the French builders would undertake to deliver within 
the stipulated time, and their prices were moreover considerably 
higher. The English builders kept time so as to deliver half 
of the steamers within the date fixed for delivery, and the 
remainder with a delay of three or four weeks at the most, 
and this delay was mainly caused by the — in the iron 
trade and the pressure at the works at the beginning of the 
year above referrel to. The vessels with which Messrs, 
Valery performed the service were of comparatively small 
dimensions; but the Transatlantique Company, considering 
that they have lines from Havre to New York, from St. 
Nazaire to the Gulf of Mexico, and from Marseilles to the 
West Indies, besides subsidiary lines, determined that at least 
ten of the new steamers should be adapted not only as to 
dimensions but also as to power and fittings, for transatlantic 
service, 

We now proceed to give a description of two of these 
steamers, the Ville d’Oran and Ville de Béne, which were 
constructed by Messrs. Wigham Richardson and Co., of the 
Neptune Engine and Shipbuilding Works, Newcastle-on-Tyne, 
and one of which we illustrate at page 122. 

Length between perpendiculars, 3134ft.; breadth of beam, 
334ft.; depth, 254ft. They were built to the highest class at 
Veritas, but the company’s specification provided for consider- 
able increase of scantlings of irons, so as to give more longi- 
tudinal strength than required by the rules. A large deck- 
house aft, which, as well as the other deckhouses 
amidships, is of iron, contains the first-class dining 
saloon. An iron turtle back covers in the forecastle, to insure 
comfort during heavy seas, The enger accommodation is 
for sixty first, fifty second, and forty third-class passengers, 
and about 350 soldiers on the lower deck. The first-class 
dining saloon is a large and elegantly appointed room upon 
the main deck, the vestibule and smoking-room are panelled 
in imitation of the library at Naworth Castle, but relieved by 
escollapette gilding. The centres of the panels are in 
Amboyna wood, the framing in rose wood. The walls of the 
saloon are of light coloured marble incised with gold, and 
pilasters of dark marble with red marble columns and gilded 
capitals, the whole being finished off with a gilded cornice. 
The ceiling is of white enamel, relieved with gold. The fittings 
are of the most elaborate character. The settees run round 
the two sides, and revolving chairs are between the tables. 
The piano and sideboards are made to match the framing, 
and every requisite is provided for the comfort and enjoy- 
ment of the passengers. Especially are the lighting and 
ventilation of the saloon, and indeed, of every other part of the 
ship carefully attendedto. Forward of, and in close proximity to 
the saloon, there is a pantry arranged for French requirements, 
whilst immediately aft there is a comfortable smoking room. 
The state rooms for the first-class passengers are provided 
with appliances for comfort to an extent not usual in English 
steamers. Over the house in which the saloon is placed 
there is a spacious promenade deck, carried out to the rail, 
thus forming a covered colonnade below. The second-class 
ngers are located in state rooms proportionately similar 
in character to the first-class. The dining saloon in this part 
of the ship extends right across the vessel. The accommoda- 
tion for the captain and his officers is provided in deck-houses 
amidships. Corridors run right fore and aft throughout the 
vessels on both sides, but communication between the various 
classes can be stopped by means of iron water-tight doors in 
the bulkheads. Electric bells are fitted throughout. The 
baths are of solid marble. Ample accommodation is provided 
in the galleys for the cuisine. The pumping apparatus in 
case of a serious leak is most elaborate, and includes powerful 
centrifugal pumps and ejectors, besides the pumps attached 
to the main engine and numerous bilge pumps, both hand and 
worked by the winches. 

The engines, which we illustrated last week, are of the in- 
verted compound cylinder type with surface condensers. Dia- 
meter of the high-pressure cylinder, 42in.; diameter of the 
low-pressure cylinder, 80in.; stroke, 48in.; indicated horse- 

wer, 2100. Thereis an expansion valve on the back of the 

igh-pressure valve, and the range of expansion is from 35 
to 65 per cent. The high-pressure main valve is single 
ported, but that for the low-pressure cylinder is double- 
ported, and is kept in position on its face by two sets of 


springs, one set on each side. Both valves are fitted with 
balance cylinders, that for the low-pressure valve being 
13in. diameter, and for the high pressure 9in., fitted with 
Ramsbottom packing rings. A guide for the valve spindles 
is placed between the valve and the piston to relieve the 
latter from any guiding duty, guides are also provided for the 
lower ends of the spindles. Both cylinders, as well as the 
cylinder faces, are fitted with close-grained liners of cast 
iron; the former are secured at the bottom by bolted flanges, 
and at the top by a recess packed with asbestos and secured 
by plates and bolts. Both liners are arranged so as to form 
steam jackets. The crank shaft is l5in. diameter, the crank 
pin 18in. long, the propeller shaft 15in. diameter, and the 
tunnel shaft I4in. Ecce: The condenser is horizontal 
and parallel with the line of the keel, and has 4000ft. of 
cooling surface. The tinned brass tubes are jin. diameter, 
swelled at one end for convenience of withdrawal, and 
secured in brass plates with screws and glands and cotton 
packing. ‘The screw glands are flanged over on their outer 
ends to prevent the tubes moving endways, and to give a 
stronger bearing for the tools used in fitting them. The 
water is forced through the condenser by a Gwynne centri- 
fugal pump, and for the purpose of keeping the feed-water as 
hot as possible the circulating water is passed through the 
upper nest of tubes first, and returning through the lower rows 
goes overboard through a separate discharge valve. The air 
pump is 3lin. diameter, with 28in. stroke, and, as well as the 
feed and bilge pump, is worked by levers from the crosshead 
of the after engine. The air-pump foot valve is provided with 
a door for easy access for repairs. The hotwell is fitted 
with overflow pipe overboard, and air pipe to the bilges 
and a glass water gauge. A separate engine is fitted 
between the condenser end and the after bulkhead, 
for turning the main engines in harbour when under- 
going repairs. The reversing gear is hydraulic. The 

ilers are two in number, multitubular, double-ended, 
134ft. diameter, and 184ft. long. There are twelve furnaces 
in all, 34ft. diameter and 64ft. long. The tubes are 34in. 


diameter, and a sufficient number of tubes jin. thick are. 


screwed into both tube plates to form stays; no nuts are 
fitted, but the tubes are simply screwed into the plate and 
expanded. The — valves are loaded with springs, with 
screw-easing gear worked from the engine-room. There are 
separate small steam winches of novel design for heaving up 
the ashes. The service of water and steam all over the ships 
is of a most elaborate and costly description, and in the 
opinion of some so much apparatus may sooner or later lead 
to trouble. The mail contract speed for these steamers is 
12 knots, and the French Government requires a trial 
trip speed of 134 knots. Under these circumstances Mons. 
Audinet, the engineer-in-chief of the company, recommended 
that the steamers should be constructed for a 14 knot 
trial trip speed, and be stipulated for a consumption 
of not over 2lb. of Welsh coal per indicated horse- 
power per hour. As there was some rivalry amongst 
the different builders, it was a matter for serious con- 
sideration with Messrs. Wigham, Richardson, and Co., 
whether they should extend the introduction of steam, put on 
a fine pitch screw of small area, and get a high speed 
on the trial. However, they determined with the full con- 
currence of the officials of the company to adopt the contrary 
course, and to aim principally at a low consumption, and to 
fit a screw of such an area as that it could always contend 
with head winds. They felt that this would in the long run 
be most satisfactory, and we believe their decision has been 
abundantly justified since the steamers have gone on to their 
station. It was in their option to use either best Welsh coal, 
or Newcastle coal with an allowance of 10 per cent. The 
latter, Cookson’s Hartley, was used, and when running from 
14 to 144 knots, the stop valves full open the whole time, the 
coal burned was 1°517 lb. Ifan allowance be made for New- 
castle coal, this brings the rate below 14 1b. per hour, and isas 
low, or a lower rate of consumption than has yet been attained. 
‘he lines of the Ville de Bone and of the Ville d’Oran were 
drawn by Mr. Charles Christie, one of the partners in the 
firm. The engines, with the exception of some special details, 
were designed by Mr. John Tweedy, the manager of the 
engine works. The cylinders and liners, and some other 
castings, were made by Sir W. G. Armstrong and Co., of 
their special iron. The whole of the work was carried out 
under the inspection and with the cordial assistance of M. 
Daymard assisted by Messrs. Launey—father and son—over 
the ship, and M. Mignon over the engines. 

The fnllowing extract from a letter recently received will 
show how these steamers are performing :— ‘‘The Ville 
d’Oran is in port again back from her fourth trip. They are 

iving her far too much work todo. The captain says ae is 

elighted with her. She runs splendidly, and so do the 
engines ; they have never given the least bother, During 
the last run she went fifty-nine miles in 3h. 30 min., i.e., 
16°8 knots per hour.” 


Sours lGsnstneton Museum. —Visitors during the week ending 
Aug. 7th, 1880: On Monday, Tuesday, and Saturday, free, 
from 10 a.1n. to 10 p.m., Museum, 24,017; mercantile marine, 
building riaterials, and other collections, 17,020. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, ‘3424; mercantile marine, building materials, and other 
collection, 755. Total, 44,216. Average of corresponding week 
in former years, 22,379, Total from the opening of the Museum, 
19,237,216, 

CHESTERFIELD AND DERBYSHIRE INSTITUTE OF ENGINEERS.— 
A short time ago Lord Edward Cavendish, M.P., tie president 
of the Chesterfield and Derbyshire Institute of Mining, Civil, 
and Mechanical Engineers, pointed out to the members that 
although a variety of topics had been discussed since the esta- 
blishment of the Institute, the subject of lead mining, which was 
of so much importance to the northern part of the county, had 
not been touched. He also suggested that an excursion into the 
Peak of Derbyshire would be both pleasant and profitable. A 
paper on ‘‘Lead and Lead Mining” was accordingly peperes 
by Mr. A. H. Stokes, assistant inspector of mines, and a com- 
mittee was appointed to make arrangements for the excursion, 
which was to extend over two days. Over one hund mem- 
bers met on Monday morning at Ambergate station, where 
Pullman cars were specially attached to the 9.42 train, 
by which the excursionists proc to Darley Dale. 
ee the first stoppage was made, and a number of the 
members visited Stancliffe Hall, the residence of Sir Joseph 
Whitworth, the others going to the Mill Close Lead Mine, where 
they were received by the proprietor, E. M. Wass, J.P. A 
party of eight descended the mine, the others employing their 
time in inspecting the various processes carried on above ground. 
The members left Darley Dale about half-past three o’clock, and 
travelled to Chapel-en-le-Frith, where Seay Sor were in wait- 
ing, in which they proceeded to Castleton. The Blue John Mine, 
the Winnatts, and the Speedwell Mine were then visited. The 
Brough Lead Works, the Mill Dam Mine, were visited on Tues- 
day, and a drive taken through Tideswell and Miller’s Dale to Bux- 
ton, theday closing with a meeting and dinner at the Crescent Hotel, 
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Peruaps the most important railway Bill in Parliament this 
session was that for the Hull and Barnsley line, involving in its 
entirety an expenditure of nearly three millions sterling, in- 
cluding nearly £778,000 for new docks at Hull, of which Mr. 
Abernethy is the engineer, Mr. W. Shelford, with Mr. G. 
Bohn, of Hull, being the engineers of the railway. The want 
of an independent line has long been a grievance in Hull, and 
there probably has never been a railway proposed in this 
country which has received such general support of the inha- 
bitants of the district through which it passes and of the site 
of its termini. The primary object of the railway is the 
connection of the Barnsley coal-field with Hull. This coal, 
which has long been highly estimated for export as a steam 
coal, has hitherto been worked at collieries not on the North- 
Eastern system, and has therefore had to be carried over two 
railway systems in its transport to Hull, to the great incon- 
venience of the merchants at that port; and the collieries 
working this coal have thus been placed at a disadvantage as 
compared with those working the Barnsley bed on the line of 
the Manchester, Sheffield, and Lincolnshire Railway, by which 
they are broughtinto direct communication with Grimsby, arival 
port. The new line has been designed for the transport of a 
million tons of coal per annum, or about 4000 tons per day. 
The output of the district tapped may be increased from 
the pits a y opened to about 1} million tons, and it is esti- 
mated that the output could be increased to 44 millions by the 
opening of new pitsontheline. It has been stated in evidence 
before the parliamentary committee that there are 14,382 acres 
of unworked coal along the line and within one mile of it, and 
at an ave distance of only forty-four miles from Hall. 
The coalfield has been shown to extend to within twenty-five 
miles of Hull. The coal traffic will moreover be supplemented 
by consignments from the Manchester, Sheffield, and Lincoln- 
shire line by means of the junction at Stairfoot, and from 
the Midland at Cudworth. There seems to be every 
reason to conclude that ample traffic will at once develope as 
soon as the line is made, and in view of the coal traffic alone, 
sidings to hold seventeen trains of forty-five wagons each 
have been provided near Cudworth. At Eppleworth, where 
the main line descends the Yorkshire Wolds, there will be a 
system of gravitation sidings, where each train on its arrival 
will enter at the upper end and pass out at the lower end 
sorted, in order, for delivering at any dock or coal staith in 
The empty wagons and all outward goods will be 
sorted at Anlaby, near Hull, and the ients are such that 
one engine will be able to haul the trains throughout. 

The next object to be served by the railways is the improve- 
ment of the access to the West Riding towns. The North- 


Eastern Company hive no connection of their own with these 


towns, except Leeds, but transfer the traffic to the Lancashire | 
and Yorkshire or the Great Northern Companies, the former of | 
which is interested in the rival port of Goole, while the latter | 
company has no independent routeto the east coast. A junction | 
will be made with the Lancashire and Yorkshire—Goole and 
Wakefield line—which will enable that company to deliver 
any goods that may be consigned by the new line into sidings 
which are to be provided for the purpose. 

The third object proposed to be effected by the new line is 
the development of the country on the Yorkshire Wolds for 
the residences of the Hull merchants and traders; and those 
who know the district will readily admit that the probable 

mger traffic will greatly exceed that from Hull alone. 
This district rises to a height of 500ft. above the sea. It is 
picturesque, well wooded and intersected with dales, which 
are a great attraction. The soil is dry chalk and the climate 
is bracing, contrasting strongly with the flat ground on which 
Hull is built, which consists of clay and warp conducing to 
humidity, and a relaxing air. These Wolds are now practi- 
cally inaccessible, except at their lowest elevation, where they 
approach the line of the North-Eastern Railway, and are even 
there a favourite resort. 

The North-Eastern Railway Company deposited plans for a 
line in 1874, along the route of the proposed railway from 
Newington to Kirk Ella to supply this want, but it was not 

roceeded with. A short junction railway has been designed 
‘or the purpose of enabling the North-Eastern Railway Com- 
pany to avail themselves of the proposed railways in order to 
carry out their abandoned intention, and by agreement with 
the  aryameransce to assist in developing the local traffic. 

The new railway will, moreover, secure to the Hull Dock 
Company the benefit of the improved through communication 
with the West Riding and Barnsley Districts. The trade of 
Hull will also be greatly benefited by the connecting link 


which part of the new line will afford between the wee ee 
Hull Docks and the North-Eastern system. The agricultural | 
interests which will be served by the new line are of con- | 
siderable importance, and include a large potato and fruit- | 
growing district round Howden and westward of it. 

The total length of the line as deposited is sixty-seven and | 
three-quarter miles, while the gradients of the main line from 
Monk Bretton to the new dock, a distance of fifty-four miles, 
are favourable for heavy traffic. Of the above distance 
66 per cent. is level or falling towards Hull, only 1 per cent. 
having a gradient as steep as lin 110. On another page will 
be found a map of the district of the new line, together with 
a longitudinal section which shows the gradients for | 
the whole length. The curves are also favourable, 
none being less than forty chains radius on the main line, | 


while 87 


per cent. of the curves have a radius of one mile or 
upwards. 


The country traversed by the main line varies 
greatly in its physical features. From Barnsley to the Lan- 
cashire and Yorkshire Railway—Knottingly and Doncaster 
branch—it is of the hilly character usually found in colliery 
districts. From that point to the foot of the Yorkshire 
Wolds at North Cave, a distance of about 25 miles, the 
country consists of an alluvial flat resembling the great level 
of the Fens. From North Cave to Kirk Ella the line crosses 
the chalk wolds, and from Kirk Ella to Hull, including the 
town and the whole neighbourhood, there is another 
dead level. Altogether it will be seen that the railway, 
together with the docks and the station accommodation which 
is to be provided at Hull and other places, will afford a great 
deal of work of an important character, and the line has 
already passed both the House of Commons and the House 
of Lords. Running powers over railways indicated in the map 
by dotted lines were included in the Bill, but most of these 
have been abandoned, and the rest have been struck out by 
the committees on the statements of the companies that they 
were prepared to give the necessary facilities for traffic with- 
out running powers. 


Batiooyinc.—At last week’s meeting of the Balloon Society of 
Great Britain, held at the society’s rooms, on Friday evening, 
Mr. W. H. Le Fevre, C.E., member of the council of the 
Aeronautical Society, in the chair, the following gentlemen, 
among others, were elected members :—Major-General Pym, 
C.B., M.A., Admiral MacDonald, Major Ludlow, Mr. W. 
Monier Williams, F.R.A.S., Captain Elwyn, F.R.G.S. It was 
announced that the member of the London Aeronautic club had 
joined the society. Among other business, Mr. Simmonds 
reported some incidents of an ascent he had made at Bath on the 
previous ge under the auspices of the society. On 
occasion the balloon entered altitudes varying from 4000ft. to 


| 12,000ft., and traversed a distance in one direction of 16 miles in 


for the fact that the 
ed in a perfect calm, it 
es of its career must have 


the same number of minutes. mente | 
ascent and descent were both accomplis 
follows that the balloon in certain s 


| been impelled at a speed of not less than 120 miles an hour—a 


very remarkable result. A somewhat animated discussion which 


| followed, as to the best system of ballooning in the Arctic 


regions was adjourned to the next meeting. The president stated 
that the present system of inflating balloons was very defective. 
Instead of employing coal gas different kinds should be used 
together, viz., coal gas, oil gas, and hydrogen, the former for 
partiai inflating, the second for making the balloon gas-tight, 
and the third for reducing the weight of the two former. He 
considered that the only means of determining the law of currents 
at high altitudes, as shown by the before-mentioned trip of Mr, 
Simmonds, at Bath, was by means of balloons, 


: 
: 
BRADEOR Das, LEEDS SELBY HULL 
. v \ 


119 


THE ENGINEER. 


18, 1880. 


jo ‘Auvduioy pue Avayreyy Ainqysy oy} 
jo ‘Aqsng yzoqoy Bureq aures ey} 48 
oy ‘foodseary jo “H “IPL JO 
-ulsedns ey} Jeptn 4yno YIOM “Wig 
JO UOTEpUNoJ Ul Pre] Suyeq oy} ‘Buoy “459 
4q ‘utg uodn Sujeq eseyy ‘Burpjuvos ‘urg Aq ‘ur 
qed Jopun Suyysrom sprex [0948 “UIQ JO pre 
SI 4] ouru SUIOYOS PESTIOYINE UB JO OY} SUTIOJ pus 
st uodo jo prvog oy} jo oy} 
UIABY Joy pousdo sem sAvMuTEIZ JO 
worziod ‘Aine 48T¢ ‘Avpinqeg NVOI AA FHL AO 


Uy svy ‘pozdepe sy 41 O43 Yonut 
-nZer oq uvo squrol dey ‘opeur qurof quouvurred oy} puv ‘yno 


MOU JO O43 UI st ore szutol 
jy ‘squrof det posn oq “Hous 10 


‘“pomdde Apsve se oq uvo puv ‘afyonq Azeurpso ue se 
‘suog pue moipuy ‘sussopy Aq opeur Sareq 


UANALSVA 


UO YONI} Jo uortsod 04 ‘UIT Jo UO 
PUY 4I SIBMOT PU GOIYA MOIOS Jo suvour Aq 
jo Zurystsuoo ‘poyoesqe st uy pue 


| uortsod Auv ut pourequrem 9q uvo ‘ssouueppris 


Aq possoaod ore soutSuo oyy, ‘soursue oy} JO Jo 
puv poods 043 PU OY} ore 
paovy ZIM 10430304 pozjoq xIs Ut st 
puv ‘suo, Z poySiem ou O8 oq 07 
4t Surpurm 41d Aavurpso yo suvour Aq 41d 94} pore Moy 
94} JO 810430 OY} SB [TOM PUY 04 UNI 


proyssoi0 oyy, “poxy st 044 04 pus 

Joy sv oues 043 4% poroq 

ut st om} ur st ‘fooym ands 

SI O43 UI ‘UINZ ‘SOATBA JOrTOE 

OT JO 90107 Jo puv ‘Ao;due 
04 41 Yorum odor 8 “UIT spavd 
Burppoy jo Zuroq ‘syooyo 04} “YE 
Ur “439 ‘aout jo ere YoryM ‘sumrp Sarpmim oy} 
Auvdwuoy oy} Joy opeul useq oavy 
oy} sy ‘pood st drysuvmyiom ey, perepre 
oures oy} Jo Ue MOT OA, 
jo ‘sxoyjzorg oAZuvy, ‘sassoyy Aq opvur ‘oursue Surpney jo quous 
-oSuvire uv Aq uorssorduit mo NT 


‘SUMANIONG ‘NVHONINUIG ‘SSUAHLOUT AAONVL ‘SUSSaIC 


NVITVULSAV 


‘SHUNIONG ONITOAVH TIVINOZIUOH 


|| 
_ 
| | | | 


120 


THE ENGINEER. 


Ava. 18, 1880. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves = opinions of our 
correspondents. 


THE PERKIN’S SYSTEM. 

Srz,—In your article on the Perkins engine, in a recent number 
of THE ENGINEER, you ask the question why the initial pressure 
in the high-pressure cylinder only amounted to one-half of the 
boiler pressure. 

I believe the answer to this question must be, that the high- 
pressure cylinder having been made of the diameter of 7jin., and 
the total pressure required in that cylinder for the purpose of 
propelling the ship at the speed implied by the diagrams and 
other particulars mentioned at page 91 having been found to be 
about 5837 lb., unless—leaving friction out of the question— 
either the number of revolutions of the propeller was raised to 
215°66 from 128°5, or the diameter of the high-pressure cylinder 
reduced to 43in. from 7fin.—neglecting the area of the piston-rod 
—equality between the pressure in the boiler and the initial 

ure in the high-pressure cylinder could not possibly exist. 

e screw is given, and if, under given conditions, the engine of 
the Anthracite is required to work at the s of 128} revolu- 
tions per minute, the total pressure in the high-pressure cylinder 
—which aya is determined by the dimensions of the pro- 
peller and by the resistance of the ship, and not by the pressure 
in the boiler, so long as the latter is equal to or exceeds the 
requirements of the case—will be 5837 lb., and cannot be either 
more or less, whatever the diameter of the cylinder may be. 

In all probability it was either considered unsafe to increase 
the speed of the engine to somewhat over 215 revolutions, or the 
supply of steam was insufficient to produce that velocity. The 
designers and users of the machinery were, therefore, obliged to 
accept, without being able to control, the result. If the relation 
between the average and the initial cylinder pressure is—and it is 
admitted to be—governed by certain definite laws, it cannot be 
difficult, by means of those laws, to determine what must be, 
for a given amount of expansion, the average cylinder pressure 
corresponding to a given initial pressure. . 

August 4th. 

{Our correspondent has missed the point of the question. It 
is to be presumed that Mr. Perkins has some reason for working 
with a boiler pressure double the initial cylinder pressure. What 
is this reason ?—Ebp. E. 


THE CITY OF ROME. 

Srmr,—I have read with much interest in THe ENcINerr of 

esterday’s date Mr. Humphreys’ paper describing the City of 

me, the great steamship now being built at Barrow for the 
Inman line of Atlantic steamers. Some years ago I wrote the 
following, which appeared in a contemporary in March, 1877: “I 
feel sure that the day is not far distant when we shall have steam- 
ships 600ft. long, with engines of 10,000 indicated horse-power 
engaged in the Atlantic postal service, and performing the voyage 

tween Liverpool and New York in seven days.” Mr. 
Humphreys describes the City of Rome as 600ft. long, the engines 
capable of developing 10,000 indicated horse-power, and the anti- 
cipated speed eighteen knots per hour. This speed throughout the 
the voyage would enable the City of Rome to make the passage 
between Liverpoool and New York in seven days. It is there- 
fore gratifying to find that the great steamship now being built at 
Barrow should so exactly coincide with my views of 1877 as to 
the ship of the future for the Atlantic Ferry. 

Allow me to add in conclusion that, however fine the lines of 
the City of Rome may be, the anticipated speed of eighteen 
knots per hour throughout the Atlantic voyage will certainly not 
be obtained with less than 10,000 indicated horse-power. 

Joun Evetyy M. Inst. C.E. 

Boston, Lincolnshire, August 7th. 


THE MECHANICAL THEORY OF HEAT. 

Sir,—Permit me to give the following quotation from ‘The 
Unseen Universe,” by Balfour Stewart and P. G 
ing what some of the “men of renown” think of Le Sage’s 
sheltering hypothesis, of which “‘®. Il.’s” gravitation theory is 
evidently a modification. Speaking of “the only attempt at 
explanation of gravitation attraction, which can be called even 
plausible,” they say, “If Le Sage’s theory, or anything of a 
similar nature, be at all a representation of the mechanism of 

vitation, a fatal blow is dealt to the notion of the tranquil 


G. Tait, as show- | 


‘orm of power we have called potential energy. Not that there | 


will cease to be a profound difference in kind between it and 
ordinary kinetic energy; but that both must come henceforth to 
be regarded as kinetic. What we now call kinetic energy is that 
of visible motions, also of motions of the smaller parts of bodies, 
and of the luminiferous ether, &c., each of these being more 
refined, as it were, than the preceding. But if Le Sage’s theo 
be true, potential energy of gravitation is a kinetic form still 
further refined than any of these ; and the conservation of energy 
may, perhaps, once more be completely and accurately expressed 
as the conservation of vis viva, though the term will, of course, 
have then a meaning incomparably more extensive than its 
original one.” 

I thank “®. 1.” for his reply to the “stock argument” 
advanced by myself and Mr. Browne; but surely his statement 
last week, “that energy is motion and that motion is energy,” 
requires some qualification. Motion or change of position, per se, 
is a quantity having direction or sign, so that two equal and 
opposite motions may be looked upon as cancelling each other ; 
whereas energy is a signless quantity, and conserved in the 
same sense as matter, so that we can no more conceive two 
portions of energy cancelling one another than two portions of 
matter. Although it is extremely difficult to understand energy 
without motion, yet is it not rather dogmatic to assert that 
energy is motion? May we not have reason to believe that in 
some cases, as with Clerk-Maxwell’s imagined ‘‘ demons ”---see 
“Theory of Heat,” p. 328—there can be motion without ex- 
penditure of work or manifestation of energy ? 

Mr. Bodmer’s Boscovich-like theory is unacceptable, as, while 
aiming to explain matter, it does not account for the one peculiar 
characteristic, viz., inertia. We are as yet but groping in the 
dark, and when we get some hypothesis, like “@. II.’s,” which 
serves to explain a few phenomena, we still stand far off the 
ultimate constitution of matter, for the question confronts us— 
“* After all. what are these absolutely hard spheres ?” 

Having considered the puzzle as best we can, let us accept that 
hypothesis which is the most workable, being assured, as Mr. 

imer says, that the best is that ‘‘ which with the fewest data 
i the greatest number of phenomena.” 
anchester, Aug. 4th. 


R. 


S1r,—Perhaps I may be allowed a few remarks in relation to 
the letter of “‘@. 1.” in your number of the 30th ult. The 
explanation of elasticity seems to be admitted on all sides to be 
an important point. In order to explain elasticity, we must—as 
“®. Il.” appreciates — reject the assumption of force; since, 
obviously, that which is in itself inexplicable could not explain 
anything. If, therefore, we had no idea of the mode of produc- 
tion of elasticity, the abandonment of force would be imperatively 
demanded in order to keep the problem open. “ Elasticity,” as 
your correspondent expresses the opinion, “is simply a mode of 
motion.” Certain strong objections might be cited against the 
Lucretian theory of perfectly—or infinitely — hard molecules 
alluded to by “®. 11.” 
admitted—is that molecules, or ultimate atoms, are indestructible. 
We do not know them to be infinitely hard. On the contrary, 
_the spectroscope would seem to indicate that they are elastic in 


80 far as elementary” molecules are known to capable of 


All we absolutely know—as will be. 


executing vibrations of definite periods—which it would be 
extremely difficult to explain on the hypothesis that they are 
perfectly hard, or congeries of such hard ies. 

Sir W. Thomson is known to have put forward a theory which 
— to he capable of affording a complete explanation of the 
elasticity of moleeules—or atoms—combined with indestructibi- 
lity, viz., simply ugh a motion of the matter forming the 
molecules. The vibrations of molecules may, as is known, be 
accounted for @ priori, according to this theory. The extreme 
simplicity and mechanical beauties of the theory, on its phy- 
sical side, would seem scarcely to be duly appreciated. The 
mathematics are, no doubt, difficult. But for practical problems 
of physics, or the general uses to which we put an atomic theory 
in physical problems, there is nothing to prevent us taking the 
demonstrated mathematical results, the accuracy of which has 
been already verified. In short, the main thing for practical 

ur s is to know that this theory shows a molecule to be a 
hard, perfectly elastic solid, completely indestructible by colli- 
sions with other similar molecules—which is the only way of 
acting upon it. The molecule is truly solid, or hard, because 
quite impenetrable by other molecules; though at the same 
time not perfectly hard, but elastic, or capable of changes of 
form within certain limits. There appears to be an idea that 
this theory essentially alters, cr overthrows, the old atomic 
theories. On account of this misunderstanding perhaps, some 
have not interested themselves in it so much as they would other- 
wise have done. It is scarcely necessary to add that the theory 
mainly serves to explain how atoms or molecules are elastic, 
without recourse to the unsatisfactory postulate of infinite 
hardness, retaining otherwise the essential or fundamental 
characteristics of the old atomic theories. For although all 
space is filled with a material substance according to this theory, 
yet .it is shown that this substance—outside the atoms— 
cannot appeal to the senses, and therefore, in this particular 
sense, plays the part of the void in the Lueretian theory. The 
material substance filling all space is in fact a perfect liquid, 
through which the atoms necessarily move frictionless, just as if 
they were in empty space. 

Having given much attention to this subject, I prepared a 
paper *‘On the Physical Aspects of the Vortex Atom ‘Theory ”— 
Nature, May 20th—endeavouring to give « popular elucidation 
of some of the purely physical aspects of the theory, or to contri- 
bute something eed > assisting the conceptions of inquirers in 
regard to this interesting subject. Since the explanation of all 
mechanical effects, such as gravity, chemical action, explosions, 
combustion, &c., on the rational mechanical basis of transferred 
motion, is coming to the front now, perhaps I may be allowed to 
refer to other papers—in addition to those mentioned in my last 
letter, THE ENGINEER, July 16th—published by me in Nature, 
Jan. 15th, 1880; Philosophical Magazine, April, 1878; August, 
1879; April, 1880; May, 1880, as contributions relating to the 
subject now under discussion. 

The assumption of ‘‘ force ””—in the sense of an action across 
space without the intervention of matter—discountenanced by 
Newton and his contemporaries, yet subsequently popular for a 
time—may be regarded as one of those retrograde waves which 
occasionally occur in the advancing tide «.f progress, and which, 
when swept away, leave the interest in the examination of the 
mechanical causes of things all the more lively on account of its 
previously having lain dormant. Hence earnest workers in this 
branch of mechanical science—which notoriously entails much 
thought and application—should not perhaps be disheartened by 
the temporary apathy which has existed. 

S. Totver Preston. 


reference to 11.’s” communication of July 
25th, the definition of elasticity as a mode of motion is quite in 
accordance with the views I have advocated, but it does not 
touch the main point at issue. Assuming in the first place, for 
the sake of argument, that “‘the ultimate form of matter is an 
excessively minute sphere” and “absolutely hard and incapable 
of any internal motion or change whatever,” the question arises, 
what causes that mode of motion among the ultimate particles 
of matter composing a molecule, which we call elasticity ? 

**®. II.” will, I think, concede that this motion is not “fin a 
straight line and with uniform velocity;” on the contrary, a 
change both in direction and velocity is essential to this ‘‘ mode 
of motion.” We might explain the phenomenon by assigning 
to the ultimate component parts the quality of elasticity— 
in this case to be taken for granted as transcending 
explanation—but the assumptions as to the nature of the 
ultimate form of matter exclude that idea; we have, there- 
fore, as it seems to me, no alternative left us but the hypothesis 
of what is called ‘* force” to account for the conservation of 
energy, i.¢., a capacity for absorbing motion and reproducing it, 
and, if we keep to the original definition of ultimate particles of 
matter, “action at a distance” follows, since contact is incom- 
patible with that definition. Ihave supposed, for the sake of 
argument, ‘‘force” to be an attribute of the ‘‘ exceedingly 
minute spheres” which we have assumed to be the ultimate form 
of matter, but if we reduce these spheres to mathematical points 
in space we get what have been called “four centres.” It is evi- 
dent that on the force theory assumptions as to form and absolute 
rigidity are superfluous ; indeed, according to Mr. Crooke’s views, 
quoted by ‘‘®. I1.,” which are in the main the inevitable conclu- 
sion of the mechanical theory of heat, to speak of form as applied 
to ultimate particles of matter would be absurd, form being the 
result of motion of various kinds. ‘‘ ®. II.” cites Newton as an 
authority against ‘‘ action at a distance.” Did not Newton hold 
the “‘emanation” theory regarding light now superseded by the 
wave hypothesis? I need scarcely say that as regards ‘‘ force” 
in the sense in which the term is applied to locomotive traction 
and train resistance, and similar cases, I entirely agree with 
**, II.” and all the standard authorities. 

If, as “@. II.” suggests, certain things now held to be elements 
turn out not to be elements, the atomic theory as I understand it, 
far from having ‘‘a bad time of it,” would score a success, as 
‘*, II.” will perceive from the following summary of the views 
I have adopted, with which he to a considerable extent agrees :— 
(1) All matter in the aggregate is composed of molecules in motion. 
(2) All molecules consist of ultimate particles of matter in 
motion. (3) All differences in the nature of molecules are due to 
the differences in the number, arrangement and motion of the 
ultimate particles composing them. (4) All ultimate particles of 
matter are identical. (5) All properties of matter in the aggre- 
gate, such as colour, sound, form, pressure, temperature, chemical 
action, &c., are due to differences in the number, arrangement 
and motion of its molecules and the ultimate particles or atoms 
of which they consist. (6) The conservation of energy is the 
result of the property which particles of matter in their ultimate 
state—atoms—possess of changing the motion of other particles ; 
this property is called force. 

With regard to inertia, it simply amounts to this—if one 
ultimate particle of matter or force centre produce a given modi- 
ficatiod in the motion of one other force centre, n force centres 
will be required to produce the same modification in n other force 
centres; in other words, with a given rate of acceleration the 
force required is proportional to the number of ultimate particles 
of matter, i.c., the mass on. G. R. Bopmer, 

August 12th. 


BOILER INSPECTION v. RESPONSIBILITY. 


Sir,—The issue and extent of the responsibility of the two 
contending systems of boiler inspection and insurance is some- 
what indefinite. In the first case, what does a manufacturer 
profit by inspection? If he calls in an inspector to make an 
entire examination of his boiler, he will receive a report on its 
condition, and probably some useful suggestions which, if carried 
into practice, may result in greater safety and a more economical 


generation of steam ; if—which is the too frequent occurrence— 
he is heedless and parsimonious, he ignores the timely sugges- 
tions, and settles down in a state of inertness, and no one takes 
the responsibility. Secondly, if he calls in an insurance inspector 
he may receive similar recommendations; if the boiler is trust- 
worthy for his required pressure they will give him an indemnity 
which induces him to countenance insurance, a more excellent 
way on the first view, but really no better than the other beyond 
a few paltry pounds refunded in case his premises are demolished 
by an explosion; this is the only satisfaction he can get at present. 
What protection have his workpeople and the near public ? None 
whatever. Surely this ought to be his greatest concern. It 
sometimes happens the list of the killed and maimed outsiders 
far outnumbers the employés. As far as I know, no boiler com- 
any takes the go gen A it ought, and ere long must do, 
ron what has been said lately before a jury, boilers under 
inspection are examined for the benefit of the owaer ; the moment 
they become insured they are inspected for the benefit of the insur- 
ance company. In the latter case do the company exercise more 
engineering judgment or bring more scientific knowledge to bear 
on the subject? This view is not confirmed by the Walsall affair. 
What coinfort can it be to a manufacturer to insure for a few 
hundred pounds and know full well that his workpeople and the 
surrounding public are unprotected? If an insurance company 
accepted my boiler they must cover a certain amount of damage, 
but they must hold themselves liable for compensation for the 
killed and maimed, if such was the result of an explosion. Ifa 
manufacturer cannot delegate his responsibility to professed 
experts, what is the good of insurance? Perhaps this will be law- 
ful before long, then explosions will be rare. 1 see by one of our 
Manchester daily papers, Mr. Arthur Peel’s reply to Mr. Hugh 
Mason relative to the Halifax and Walsall explosions; he has 
promised the reports of the surveyors to be laid on the table if 
moved for. This augurs well for the future. The number of 
boilers at the present time under inspection and insurance is 
about 40,000 ; the staff of inspectors in the whole of the United 
Kingdom is from ninety to one hundred souls, this gives 400 
boilers per inspector. ‘The time has come when every boiler 
should receive an entire examination every year. This will incur 
a great increase in the inspecting staff. ‘There may be some 
difficulty in meeting this demand. If the remuneration is good 
men will be forthcoming well up in construction, calculation, 
drawing, and description, and other essentials indispensable to 
an inspector. Jn conversation with an inspector recently who 
has been in the service of a very old inspecting company for 
some years, I found he was very much dissatisfied with his pay, 
which, on a comparison with the same service under a joint stuck 
company, he found to his dismay a pecuniary disadvantage, and 
the latter pays dividends to the shareholders. Inspection and 
insurance are not synonymous, Unrysvurep Borer. 
August 3rd. 


SHIPS’ PUMPS. 

Sir,—I think the letter of Messrs. Hayward Tyler and (o., 
published in your issue of the 6th inst., wherein they state that 
only one really disinterested opinion has been given on this sub- 
ject, requires a reply. I beg to state that I have no interest, 
directly or indirectly, in any pump, and I think Messrs. Hayward 
Tyler and Co. can scarcely say the same for themselves. 

Reoinatp E, MIpperon. 

5, Westminster-chambers, Aug. 11th. 


TENDERS. 
BRIDGE OVER SOUTH-EASTERN RAILWAY, 
TUNBRIDGE WELLS. 
Engineer, Mr. W. Brentyatt, Town Hall, Tunbridge Wells. 
Contract No. 1.—Brickwork, &c. 


8s. d, 
Messrs. Matthew T. ShawandCo... .. .. .. .. 670012 0 
Messrs. Ward and Torkington.. .. .. .. .. .. 6335 1 1 
Messrs. J. Firth and Sons .. oe 
Messrs. G, Punnett and Sons .. 5561 12 4 
Messrs. Kellett and Bentley .. oe 5560 5 8 
Messrs. BallandGammon.. .. .. .. .. 5469 11 4 
Mr. Hy. Potter, Stepney, London (accepted) 5463 16 8 

Contract No, 2,—IRnonwork. 
The following tenders have been opened :— 

£ a4. 
Mr. Henry Potter, London .. .. .. .. 547910 O 
Messrs. Westwood, Baillie and Co., London 5371 12 6 
Mr. John Dixon, London .. .. .. .. .. 531510 0 
The Butterley Company, Butterley .. .. .. .. 526911 3 
The Patent Shaft and Axle-tree Company, Wednes- 

The Stockton Forge Company, Stockton-on-Tees .. 4881 0 0 
Messrs. Cochrane and Co., London we 
Mr. Jesse Tildesley, Willenhall -- 484910 0 
Mr. Matthew Pitts,Stanningley .. .. .. .. 4835 0 0 
Messrs. Jukes, Coulson, Stokes, and Co., London 4736 12 6 
The Cleveland Bridge Company, Darlington 4640 18 9 
Mr. J. O. H. E. Brettell, Worcester ie = 4522 16 6 
Messrs. Andrew Handyside and Co., London 4519 10 0 
Messrs. Paton and ©o., Crumlin, Mon. .. . 4505 5 0 
Messrs. Finch and Co., Chepstow .. .. .. 4466 0 0 
Messrs. Head, Wrightson and Co., London 4460 0 0 
Messrs. Oliver and Arrol, London... .. .. - 4352 0 @ 
Messrs. J. Firth and Sons, Dewsbury .. 4294 5 0 
Mr. James Wilson, London 4254 4 3 
The Bridge and Roofing Company, Darlaston .. 4164 0 0 
Messrs. Le Coy and Co., Hal, Belgium 4153 8 0 
Messrs. Shewell and Co., London .. C41 
Mr. John Butler, Stanningley.. .. .. .. .. .. 412510 0 
Messrs. Tidy and Sons, Vulcan Works, Tunbridge 

Messrs. Matthew T. Shaw and Co., Lonton 
The Tank and Boiler Company, Wolverhampton 


LEAMINGTON WATERWORKS. 
Mr, E. M. Ricuarps, Borough and Water Engineer. 


Particulars of tenders received for making and setting a double 
flued boiler 30ft. by 7ft. :— 


ontracter. Boiler delivered. 
Messrs. Galloway and Son _ — 567 10 
Messrs. Arnold and Co. .. 490 70 660 
Messrs. Wattand Co. .. 490. M47 637 
Messrs. Wright and Co. .. 395 .. 395 
Messrs. Oliver and Co, .. 530 178 708 10 
Mr.Coleman... .. .. 450 70 
Messrs. Hornsby and Co. 475 60 535 
Messrs. Taylorand Son .. .. 875 60 435 
Messrs. Coles and Matthews .. 595 
Messrs. Clayton and Co, (accepted) 466 .. .. 69 535 


Tae Tay Bripcr.—The operations for the raising of the fallen 
girders of the Tay Bridge have now been completed without acci- 
dent. All the girders and pillars have been removed. About 
6000 tons of iron have been recovered and beached at Broughty- 
ferry and Tapes. The work was entrusted to Mr. Waddell, 
contractor, Edinburgh, and was superintended by Mr. Armit, 
who has accomplished it in about five months. The cost will be 
from £10,000 to £12,000, but a considerable proportion of this 


expenditure will be met by the sale of the iron, 


= 


Aue. 18, 1880. 


THE ENGINEER. 


RAILWAY MATTERS. 


Herr von Krupp, of Essen, is stated to have obtained an order 
for 10,000'tons of steel rails on American account. 


Tue Belgian Minister of Public Works proposed to apply 
to the Chamber for a credit for fifty additional locomotives 
and one thousand additional trucks, to provide for the increasing 
traffic of the Belgian State railways. 

On Saturday afternoon last a meeting of the directors of the 
North British Railway Company was held in their offices, 
Princes-street, Edinburgh, Mr. Stirling in the chair. The evidence 

iven before the select committee appointed by the House of 

ommons to inquire into the Bill for the reconstruction of the 
Tay Bridge was considered. The directors then resolved to remit 
to an engineer of the highest eminence to prepare plans and esti- 
mates for the reconstruction of the bridge on such a footing as to 
insure its absolute stability and its avoiding any objections on the 
part of the Board of Trade. 

In concluding his report on the collision which occurred on the 
8rd ult., at Waterloo Station, when the 8.30 p.m. up passenger 
train from Barnes to Waterloo, on running into No. 9 platform 
at Waterloo Station, ran into a train of fourteen empty carriages, 
one of these being thrown off the rails, and four passengers in the 
Barnes train injured, Major Marindin says :—‘‘If the Barnes 
train had been fitted with a continuous brake, under the control 
of the driver, and in g order, it might certainly have been 
stopped short of the point of collision, assuming that, with 
proper regulations, the speed, at which a train so fitted would be 
permitted to approach a terminal station, would be no higher 
=e would be considered safe for a train without a continuous 

rake. 

A rourist’s Guide to the Continent has been added by the 
Great Eastern Railway Company to the already somewhat large 
number of productions of this sort. The Guide is by Mr, Percy 
Lindley, and is illustrated by a number of sketches by Mr. Birket 
Foster and others, and by one railway map, showing the railways 
upon which the Great Eastern Railway have arrangements for 
through booking, extending from York, Liverpool, Birmingham, 
London, and Harwich, through Holland, Belgium, Germany 
Switzerland, Austria, and down to Brindisi and Naples, and 
further south. The Guide is not minutely descriptive, as may be 
imagined, when it is known that it takes the tourist from England 
through the above countries, and as far as Pompeii, in 163 pages ; 
but it will be found very interesting to a large number of tourists 
who are not given to reading the complete, descriptive, and 
scholarly Guides of Murray, or the minutely accurate Baedeker. 
—! is published at the very low cost of 6d., at 125, Fleet- 

ARRANGEMENTS have been concluded with the Paris Omnibus 
Company to work the cars on the tramway from the Louvre to 
Versailles with the fireless locomotive—Francq’s patent. The 
length of the line is 20 kilometres, and a section of it shows the 
gradients as heavy as 40 millimetres per metre, or lin 25. The 
total rise from the Louvre to Versailles is 140 metres or there- 
abouts, or an > of 7 millimetres per metre, or 1 in 143 for 
the whole length. It is thus evident that a trial will ensure a 
Ga test of the system. This is further evident when it is 
remembered that from Versailles to the Louvre there is a total 
descent of 140 metres, and an ascent of 60 metres or thereabouts. 
The weight of the train which the fireless engine has to draw, 
that is to say one or two carriages, will be 6 tons and 12 tons 
respectively. ‘The speed is to be at the rate of 16 kilometres per 
hour, or ten miles an hour. The curves have radii varying from 
30 to 50 metres. The horse traction costs actually 60 to 70 cen- 
et for each vehicle. The departures take place every half- 

our. 

THE Westinghouse Brake Company has issued a circular which 
shows that up to the 20th July last the total number of Westing- 
house automatic brakes fitted or ordered to be fitted on Englis' 
lines was 456 engines and 2942 carriages; in France, 203 engines 
and 1609 carriages ; in Belgium, 197 engines and 1241 carriages ; 
in Germany, 55 engines and 93 carriages ; Russia, 36 engines and 
51 carriages ; Holland, 28 engines and 117 carriages; New South 
Wales Government lines, 58 engines and 124 carriages ; South 
Australian Government lines, 23 engines and 18 carriages. In 
the United States it is used by 130 railways, on 2211 engines, and 
7224 carriages. — With a few on the lines of several other coun- 
tries, the total is 3277 and 13,502, while the non-automatic system 
is fitted on 2472 engines and 8812 carriages. The Westinghouse 
Company has also amape to fit carriages with a vapour of 
gasoline light, produced by passing compressed air through a 
sponge saturated with gasoline. A new arrangement of commu- 
nication for passengers has also been arranged in connection with 
the brakes, 

One of the most alarming and serious accidents which have 
taken place on the Glasgow and Paisley Joint Railway occurred 
on the 3rd inst. to the evening train from Weymss Bay which 
carries the passengers of the Lord of the Isles. The train had 
passed all right through Arkleston Tunnel, about a mile and 
a-half east of Paisley, but while travelling through the deep 
cutting on the east of the tunnel, it cuddenty left the rails just 
opposite the Ralston signal-box. At this place are the points for 
the extra up line which was recently constructed to relieve the 
traffic on the main line, and it would seem that it left the rails 
at these points. The engine kept the rails fora time after going 
over the points, but the carriage immediately next it ap to 
have travelled by way of the outside line, and the remainder of 


NOTES AND MEMORANDA. 


M. Lemsrrom magnetises a vertically-suspended bar of soft 
iron, by rapid rotation of a paper tube, with two concentric walls 
round it, in illustration of his supposition that the earth is 
similarly magnetised by rotating in a space of ether, 

M. Emme JEeANNIN, a French sculptor, claims to have dis- 
covered that celluloid: is admirably adapted for stereotyping. 
The process takes only half an hour; and while electrotypes are 
considered to give but 30,000 good impressions, celluloid will, it 
is stated, give 50,000, the plates being, moreover, very light and 
flexible, and applicable to cylindrical machines of high speed. 

At the Royal Observatory, Greenwich, the duration of regis- 
tered bright sunshine in the week ended the 30th July was 
46°9 hours—against 36°2 hours at Glynde-place, Lewes—the sun 
being above the horizon during 109 hours; the recorded duration 
of sunshine was therefore, equal to 43 per cent. of its possible 
duration. ‘The recorded amount of ozone was considerably above 
the average during the week. 

Ar a recent meeting of the Academie des Sciences a paper was 
read ‘* On the Causes of Interior Alteration of Stea:a Boilers,” 
by M. Lodin. From experiments with iron wire in sealed tubes 
holding various waters, he finds the predominant cause of oxida- 
tion to be the oxygen of dissolved air, and that this is not more 
intense in the case of distilled water than of calcareous, but the 
opposite. ‘The action of some disincrustants was also described. 

THE annual rate of mortality, according to the most recent 
weekly returns in Calcutta was 18, Bombay 27, Madras 37, Paris 
29, Geneva 22, Brussels 24, Amsterdam 23, |Rotterdam 19, The 
Hague 21, Copenhagen 31, Stockholm 37, Christiania 26, St. 
Petersburg 42, Berlin 47, Hamburg 26, Dresden 28, Breslau 50, 
Munich 36, Vienna 27, Buda-Pesth 34, Naples 37, Alexandria 
51, New York 61, Brooklyn 43, Philadelphia 27, and Balti- 
more 29, 

A PAPER was recently read before the Academie des Sciences 
on atmospheric electricity, by M. Mascart. His observations at 
the College of France are made with a Thomson quadrant electro- 
meter, the deflections of the needle being transmitted to a pencil. 
The two pairs of quadrants are kept at equal potentials of 
contrary sign by two poles of a battery which communicates with 
the ground ; the neste’ is connected with a vessel letting flow a 
continuous stream of water into the outer air. Generally the 
potential of the air, always yy is found much higher and 
more yoy ed night than by day. From 9 p.m. to 3. a.m. it 
varies little, falls at daybreak, reaches a minimum about 3 p.m., 
thea rises rapidly to a maximum about 9 p.m. 

A CLOCKMAKER of Copenhagen, named Louis Soenderberg, who 
for some time past has had charge of that city’s electric time- 
keepers, has invented an ne appliance which obviates 
the necessity of winding up the regulator from which the clocks 
in question ‘‘take their time.” yy a mechanical contrivance 
which periodically cuts off the stream of electric fluid emanating 
from the battery, and brings an electro-magnet to bear upon the 
relaxed mainspring in such a way as to renew its tension instan- 
taneously, perpetual motion is practically imparted to the works 
of the regulator—that is to say, so long as the batteries connected 
with it are kept properly supplied with acids. Electricity, under 
Mr. Soenderberg’s compulsion, says the Electrician, is destined 
not ae 4 to make the Copenhagen clocks go, but to wind them 
up, with never-ending recurrence, until the “crack of doom.” 

Tue Registrar-General’s return of births and deaths in London 
and twenty-two other large towns of the United Kingdom for 
the week ended Saturday, July 31st, shows that during that 
week 5892 births and 3802 deaths were registered in London and 
twenty-two other large towns of the United Kingdom. The 
m ity from all causes was at the average rate of 23 deaths 
annually in every 1000 persons living. The annual death-rate 
was 17 per 1000 in Edinburgh, 18 in Glasgow, and 28 in Dublin. 
The annual rates of mortality per 1000 in the twenty Eng- 
lish towns, ranged in order from the lowest, were as follows : 
Sheffield 15, Bristol 15, Bradford 16, Nottingham 20, Sunderland 
20, Hull 20, Wolverhampton 20, Plymouth 20, Portsmouth 21, 
Birmingham 21, Newcastle-upon-Tyne 21, Salford 22, Leeds 22, 
Leicester 23, Norwich 24, Oldham 24, Manchester 25, London 25, 
Liverpool 28, and the highest rate 34 in Brighton. 

In writing to a daily contemporary on the seasons of late years, 
Mr. Baldwin Latham says :—‘‘ Although much damage has been 
done to the crops by heavy rainfalls, yet on the whole the present 
season is favourable to the agriculturist. The rainfalls of this 
year are replenishing the earth; those of last year carried the 
elements of fertility into the drains and subsoil. In June and 
July of 1879 he recorded 7°39in. of rain at Croydon. Of this 
rain he found that 3°95in. passed through a percolating gauge 
one yard deep, consisting of soil and chalk, being a section from 
a Surrey down, and 3°13in. passed through a percolating gauge 
of the same depth, consisting of soil and gravel, being a section 
taken from a Surrey valley. The evaporation in the period from 
a water surface, ascertained by means of a gauge floating in 
water, was 4°95in. In the two months of June and July of this 
year 6°55in. of rain fell, and no water has passed through either 
of the percolating gauges, the evaporation from the water sur- 
face having been 6°75in. In June and July of last year the 
evaporation was 31 per cent. less than the rainfall; in the same 
months this year it exceeded the rainfall. These results are 
checked by well measurements extending over a large "pute of 
Surrey, and which show a — lowering of the subsoil water 
since the 13th of March of the present year, and which still 


the carriages followed. The train was brought to a sudden stop 
when it had run about 100 yards. There had become entangled 
in the hind wheels of the tender one of the rails, and this twisted 
between the wheels had the effect of a brake. No one received 
more than a severe shaking; and they were soon afterwards 
despatched by another train to Glasgow. 


From the general report of the Board of Trade upon the 
accidents of the railways of the United Kingdom in 1879 it 
appears that the total number of persons returned to the Board 
of Trade as having been killed in the working of railways during 
the year was 1032, and the number of injured 3513. Of these, 
160 persons killed and 1307 persons injured were passengers. Of 
the remainder, 452 killed and 1951 injured were servants of the 
companies or contractors; and 420 killed and 255 injured were 
tres rs and suicides and es who met with accidents at 
level crossings or from miscellaneous causes. Of the ngers, 
75 were killed (including 73 supposed to have been lost in the 
Tay Bridge a 602 were injured from accidents to trains, 
In addition to the above, the companies have returned 42 persons 
killed and 2314 injured from accidents which occurred on their 
premises, but in which the movement of vehicles on railways was 
not concerned. The total number of passenger journeys, 
exclusive of journeys by season ticket-holders, was 562,732,890 
for 1879, or 2,291,565 less than in 1878. The proportions of 

. passengers killed and injured in 1879 from all causes were, in 
round numbers, one in 3,517,000 killed and one in 430,000 injured. 
In 1878 the proportions were one in 4,520,000 killed and one in 
322,000 injured. The proportion of passengers killed and injured 
from causes beyond their own control was, in 1879, one in 
7,503,000 killed and one in 934,700 injmed ; butif the Tay Bridge 
disaster is excluded from the computation, the proportion killed 
would only be one in 281,366,500, or less than in any year on record. 
In 1878 the proportion was one in 23,540,000 killed and one in 
481,600 injured. Excluding ten injuries under the head of 
miscellaneous, 101 train accidents have been inquired into and 
reported on by officers of the Board of Trade in 1879, as against 
108 for 1878. The report considers the year satisfactory on the 
whole, but concludes with a hope that a complete adoption of 

proper platforms, and especially o vi e-power 
will no longer be delayed, 


Farmers in different parts of the country have stated 
that stock are doing better this year with grass alone than they 
did last year with the assistance of cake.” 

Mr. H. McLeop, writing to Nature on the explosion of the 
gas main near the Tottenham-court- , says it appears 
to be an example vor a large scale of the phenomenon 
which occurs on the bursting of a eudiometer. It is known, he 
says, although he does not speak from experience, that when such 
an accident happens the glass gives way at the surface of the 
mercury in the tube, for at this point the explosion is most 
violent, in consequence of the gas being compressed by the 
explosion of that above it. When no accident takes place the 
flash of light is more brilliant at the surface of the mercury than 
in the upper part of the tube. In order to see if this fact would 
throw any light on the explosion of the gas main, he tried a 
few experiments a short time » an account of which may 

some interest. A piece of combustion tube 1°93 m. long 
and 135 mm. in diameter was closed at one end, and at 100 mm. 
from the open end of the tube a pair of platinum wires was 
sealed into the glass. The tube was filled over water with a 
mixture of hydrogen and oxygen obtained by the electrolysis of 
dilute sulphuric acid, and the mouth of the tube closed with 
a plug of wet cotton wool. The tube was placed on a lawn 
and secured to a heavy weight by a piece of string tied near the 
open end; a spark from an induction-coil was then 
between the wires. The explosion of the gas blew out the plug 
of cotton wool and bent the platinum wires against the sides of 
the tube, but the glass was not broken. The tube was again 
filled with the mixed gases and closed with a cork, which was 
not forced tightly into the mouth of the tube. This time the 
tube burst in the middle, leaving ‘78 m. of the closed end and 
‘59m. of the open end without damage. The cork was projected 
some distance, but the wires were not bent by the rush of gas; 
the closed end of the tube was only slightly moved from its 
original position by the explosion. Another piece of similar tube, 
but only about ‘88m. in length, was next filled with gas and 
exploded in the same manner. The closed end was burst, and 


475m. of the open end remained. In this case the cork was also 
projected, but the wires were not bent. ‘The experiment being 
made at night, it was noticed that the flash was much more 
brilliant at the closed than at the open end of the tube, 


MISCELLANEA. 
A NEW promenade pier was’ opened at Bour th on 
Wednesday. 
THE Italia, one of the colossal ironclads in course of construc- 
tion by the Italian Government, will be launched in October. 


Sm Joun Coops left London on Monday for Lisbon and 
Oporto, where he has gone to examine and inspect those ports 
previous to reporting on the same to the Portuguese Government. 

Tue Battersea Ironworks, hitherto carried on by Messrs. 
Warner and Lee, will henceforth be carried on by Messrs, L 
and Smith, Mr. R. H. Smith, late of the Tokio University, having 
entered into partnership with Mr. W. Lee. 

Awmonest other applications, such as for packing glands, cocks, 
and for lamp wicks, asbestos has now been applied for filtering 

urposes, and for this and other work is now made in sheets 

rom ¢yin. to }in. in thickness, and 44in. long and 40in. wide. 

M. CAMILLE FLAMMARION, the astronomer, accompanied by his 
wife, two friends, and two aeronauts, ascended from Paris at ten 
o’clock on the night of the 27th, in a balloon specially constructed 
for a forty-eight hours’ trip. ‘The balloon took an easterly direc- 
tion. 

TremPLeE Bar having been removed and traffic facilitated, the 
City Corporation have commenced to spoil the good work thus 
done. On Tuesday, the first stone of a memorial structure to be 
erected on the site of old Temple Bar was laid. It will be 37ft. 
high, 5ft. wide, and 8ft. long, leaving a road of only 16ft. on 
either side. 

A contract for 21,000,000 loaded ee cartridges for 
the Roumanian army has been awarded to Mr. Kynoch, of Bir- 
mingham, who has been supplying that country for several years. 
The price is £4 12s. 9d. per thousand. The Roumanian War 


sepentnent now advertises for proposals for supplying 10,000 ~ 
she. 


ter tents, to be delivered at Bucharest within three months. 


THE astronomical observatory established on the Trocadéro, is 
not the only scientific establishment which has found a home in 
the palace of the last Universal Exhibition. A number of 
microscopes have been arranged in a special room for the benefit 
of public instruction. The instruments lent by M. Joubert have 
been placed on the top of one of the towers, where a lift has been 
arranged for helping visitors to find their way to this exalted 
situation. 

On the afternoon of the 4th inst., an iron screw steamer named 
the San Fernando, built to the order of Messrs. Stephenson, 
Clarke and Co., of London, was successfully launched from the 
shipbuilding yard of Mr. Robert Thompson, jun., Southwick, 
Sunderland, her dimensions being as follows :—210ft. long b: 
294ft. broad, and 16ft. 2in. depth of hold, and has been built 
under Lloyd’s special survey to class 90Al. Her engines of 
115-horse power, by Mr. John Dickinson, Monkwearmouth, are 
of inverted direct-acting compound surface condensing type. 
The vessel has been constructed with a plate keel and a long full 
poop. 

A SPECIAL trial trip of the Albert Victor was made on Satur- 
day between Folkestone and Boulogne. The vessel is one of 
three which the South-Eastern Railway Company have had built, 
with the main object of accelerating the passage between the two 
points mentioned. The Albert Victor, under the charge of Cap- 
tain Dane, performed the trip on Saturday between pier and pier 


in 1h. 294 min., against tide and wind, and a practical illustra-. 


tion of the improvement effected was the arrival subsequently at 
Boulogne of the ordinary tidal boat, which had taken 40 minutes 
longer to accomplish the passage. The return Lats ang. Fone shortly 
afterwards made, and the time occupied between Boulogne and 
Folkestone was lh. 25 min., which, it is hoped, will be reduced 
by 10 minutes. 


THE second annual national exhibition and market of machi- 
nery, utensils, &c., used by brewers, maltsters, distillers, aérated 
water makers, cigar, tobacco, and Ripe manufacturers, including 
every description of produce used or manufactured by them, 
together with all the fittings and accessories necessary for the 
business of licensed victuallers, hotel and restaurant proprietvrs, 
also tasting stalls for samples of wines and spirits, English and 
foreign beers, aérated waters, natural mineral waters, cider, 
perry, cordials, syrups, liqueurs, &c., will be held at the Agricul- 
tui Hall, Islington, on the Ist, 2nd, 4th, 5th, 6th, and 7th 
October next. All necessary information concerning it can be 
obtained from Mr. R. Dale, secretary and manager, Agricultural 
Hall, Islington. 

THE line uf tramway from Vicenza to Valdagno-Arzignano 
and the mines of Pulli was inaugurated on Monday week. This 
line of tramway is very important on account of the large mineral 
water establishments at seven a beautifully-situated village 
on the hills, about six miles north-west of Valdagno, which is 
visited by over 9000 people annually. The laying of the line, 
which is twenty-eight miles in length, was commenced in April 
last, under the inspection of Mr. R. F. Mackenzie, civil engineer, 
ofjMilan. The rails are of the Vignoles type, and weigh 42 1b. per 
yard. The engines are principally English. The carriages were 
constructed in Milan, and are beautifully finished, both inside 
and outside, and are capable of holding from thirty to forty 
persons each. 


Prruars the most remarkable operation hitherto recorded in 
the history of submarine ——— is that which has just 
attended the work of the Eastern Telegraph Company’s ss. Chil- 
tern. In 1870 a cable was laid running off the coast of Portugal 
in 2000 fathoms of water, and recently persevering efforts have 
been made to grapple and raise this old cable. The general idea 
is that a cable after so long an immersion is rotten, and cannot 
be raised from such immense depths, but this success will do 
much to dispel these ideas. The cable has been successfully 
grappled and raised, and was found to be as good and as strong 
as when laid ten yo ago. To grapple a mere thread in 12,000ft. 
of water may well be termed a triumph, and great credit is due 
to the perseverance of the company, and the ability shown by 
Captain Goodsall and the chief electrician, Mr. Phillips. 

A RETURN has been issued of the accounts of the gas companies 
of London for the year 1879, in compliance with the various Acts 
by which the companies are regulated. The following figures 
= the capital account of the various companies on December 

1st, 1879, distinguishing between authorised capital—including 
stock and share and loan capital—and capital actually received : 
—Gas Light and Coke Company, authorised capital, £10,826,530; 
receipts, £9,096,771 1s. 4d. South Metropolitan Gas Company, 
authorised capital, £1,310,000; receipts, £826,683. Commercial 
Gas Com , authorised capital, £1,130,000 ; receipts, £690,000. 
London ry Light Company, authorised capital, £1,065,430; re- 
ceipts, £860,359 15s. Phoenix Gas Light and Coke Company, 
authorised capital, £1,244,000; receipts, £1,208,000. Surrey 
Consumers’ Gas Light and Coke Company, on June 30th, 1879, 
authorised capital, £310,000; receipts, £309,530. 

A COMMISSION established a few months after Leverrier’s death 
for determining the best means of protecting collieries from fire- 
damp, has written a very long report, recording the causes of 420 
accidents. Sixty-four projects, presented by private individuals, 
have been examined, and some new instruments have been 
designed and are being constructed, viz., an anemometer by 
Vicaire, a manometer by Le Chateliier, and a registering appa- 
ratus for the quantity of air introduced into the galleries. But the 
composition of coal explosive dust has not been determined, nor 
the extent of its influence on catastrophes; the chemical analysis 
of Grisau has not been completed, and the salvage question has 
not been exhausted. The only substantial benefit is a compilation 
of mining regulations and a series of propositions which have been 
transmitted to the French Ministry, and will be laid before 
Parliament next session, 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs, Geroip and Co., 5 

LEIPSIC.--A. Twizrmryver, Bookseller. 

NEW YORK.—Tue Witimer and Rogers News Company, 
$1, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
* 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be nied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

E. G. M. W.— There is no treatise on marine engine governors, 

N. G. G.—The offices of the Institution of Mechanical Eagineers are at 
10, Victoria-chambers, Victoria-street, Westminster. 

D. W. P. (Leicester).—The use of hard metal alone in a cylinder will not 
overcome the difficulty. The secret of success appears to be the use of clean, 
close grained castings, The mixture may be Scotch iron, a little Forest of 
Dean, and one-third good scrap, It should be twice melted —that is to say, 
pws should be run from the cupola, and these pigs of the mixture then 
broken up and remelted for the cylinder. The greatest care should be taken 
to use clean coke and clean iron, cast with a good head. If you follow this 
Feat “aa will, we think, have no more complaints of cylinders wearing out 
rapidly. 

Errata.—ZJn our last impression, page 93, middle column, lines 16 and 17 
from the bottom, for ‘* As to the replenishing of the dock with water, the 
Abbeybeck, a small steamer, sufficed for that,” read the Abbey Beck, 
aamall stream, sufficed for that. At page 100, first column, line 39 from 
the bottom, for “‘ Athough they made their boilers—an engineer's, not a 
boiler-maker’s job—with tinned edges, de c.,"” read Although they made 
yn boilers an engineer's, not a boiler-maker’s job, with thinned. edges, 

ve. he. 


CHILLED ROLLS. 
(To the Bditor of The Engineer. 

S1n,—I shall be much indebted to any reader who howell ape me a 
recipe for irou for making some small chilled rolls. What brands are best, 
and in what proportions should they be mixed? 8. F. 

Derby, August 11th. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 
(To the Bditor of The Engineer.) 

Str, -Be kind enough to correct your report of what I said at the 
meeting of the Institution of Mechanical Engineers on the subject of 
tes' steel structures, the joints of which are made of plates as they 
come from the rolls. In your report you say 1300lb., whereas I said 
2050 lb. per square inch. TuHos. ADAMS, 

Manchester, August 10th. 


SUBSCRIPTIONS. 

Tur Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations : or it can, % preferred, be supplied direct 
from the office, on the following terms (paid in advance) : ~ 

Half-yearly (including dowble number)... .. .. £0 14s. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

Jf credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Enoineer is registered for transmission abroad. 
Cloth Cases for binding Tue Enaineer Volume, price 2s. 6d. each. 

The following Volumes of Tak Enoineer can be had, price 18s. each; 

Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, and 47. 
A complete set of THe ENGINEER can be made up, comprising 47 volumes, 

price 40 guineas, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below: —Foreign subscribers paying in 
advance at the published rates will receive Toe Exaineer weekly and 

t-free. Swhscriptions sent by Post-office order must be accompanied by 
of advice to the Publisher. Thick Paper Copies may be had, y 
preferred, at increased rates, 

Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Ca Cape of Good Hope, Denmark, Rgypt, 
France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Southampton, 
Ce £1 16s, India, £2 0s. 6d. 

ittanee by Bull in London, —Aus' Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
ae ice £1 16s Chili, Borneo, and Java, £2 5s. Singapore, 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and siz, s odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o’cLock on Tuurspay Evenina IN EACH WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Riche ; ali 

other letters to be addressed to the Editor of Taz Enainesr, 168, St: 
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COMPRESSED STEEL. 


THE paper read at Barrow-in-Furness last week, 
by Mr. Davis, of Westminster, on the compression of 
steel by the Jones process, as carried out at the Edgar 
Thompson Steel Works, in the United States, attracted 
a great deal of attention. The process, as modified by 
Mr. Davis, has been —— experimentally at the Bar- 
row Steel Works, and other firms, are also, we 
understand, fitting up plant to try it. The idea 
of compressing molten steel to get rid of gas bubbles 
is not a new thing. Many years have elapsed since 
Sir Joseph Whitworth first practised the art; and 
in Styria, at Neuberg, elaborate machinery was fitted 
up at least ten years ago to compress steel by 
hydraulic pressure. The plant required has, how- 
ever, hitherto been very costly; and grave doubts 
have been entertained as to whether any results, 
and what results were to be had. The Jones process, 
however, dispenses with costly plant and opens up new 

bilities; and steel makers who might well hesitate to 
invest £20,000 in an experiment, do not hesitate at all to 
spend a twentieth part of that sum on a small high- 
pressure boiler, and a few score feet of copper and iron 
piping. Jt js said that the Jones process has been 
quite succegsfpl in America, It is also said that 
it bas been successful here, The contrast between 


it and the Whitworth process is so startling, that 
it is difficult to frame any consistent hypothesis 
to explain what takes place in the ingot mould. 
When two such eminent authorities as Dr. Siemens and 
Mr. Snelus differ in their explanations of the theory of 
the pone it is not too much to say that much remains 
to explained. In a word, steel which has always 
been the most puzzling metal in existence, is determined 
to maintain its character, and presented the world 
with a new problem, which may remain for some time 
unsolved, Let us consider for a moment what the 
problem is, 

Sir Joseph Whitworth maintains considerable reticence 
with regard to several details of the practical working of 
his process, but broadly stated that process consists in 
forcing down a plunger or ram, by hydraulic pressure, 
on the molten steel when in the mould. He employs 
very high pressures; as much as two tons to the square 
inch, and more. Let us for the sake of simplicity sup- 
pose that he is dealing with a cylindrical ingot 10in. 
diameter and 5ft. high. The total pressure applied to 
the top of the molten metal will be about 150 or 160 tons. 
This pressure will presumably be diffused through 
the whole ingot while it is fluid, and it may 
assumed that if any gas bubbles existed in the 
fluid they would be compressed; but however much 
compressed, they would still retain some dimensions, and 
there would, accordingly, be small blow-holes left in the 
ingot. But in practice no such blow-holes are found. 
At the Barrow Shipbuilding Works is now being erected 
a very large lathe. It will weigh 120 tons complete. 
All the gearing and shafting in this lathe is of Whit- 
worth’s compressed steel. Last week we made a careful 
examination of this gearing, and it may be pronounced 
to be absolutely without a flaw or a spec o the back 
of a large face-plate is bolted a ring, in one piece, of 
internal and external teeth. The ring is some 6ft. in 
diameter, and the teeth are about 7in. long and 2}in. 
pitch. it is impossible to find a flaw in it; and 
the ring has been machined. The contrast between this 
gearing and that used by makers of traction and plough- 
ing engines is enormous. It is well known that to get from 
Sheffield firms a cast steel pinion without holes in which 
the end of a pencil can easily be put, if not the finger, is 
very difficult indeed. But in this lathe, as we have said, 
the pinions and wheels alike are entirely free from 
blemish. We cite this to prove that by the Whitworth 
sonore the cavities due to the presence of gas are not 

iminished in size only, but entirely got rid of. What 
becomes of the gases, which are a parently hydrogen and 
nitrogen? It is almost impossible to see how pressure 
can om out the gas, and yet be maintained in the 
mou 


. But, going a step further, we are presented | o 


with a new phase of the problem. It appears to 
be extremely doubtful that while the steel is fluid 
any bubbles of gas whatever are found in the 
molten metal. The steel as it runs is quite as fluid 
as water, if not more sc, and the gases by reason of their 
levity ought to rise to the top and escape, and it is quite 
certain that carbonic acid and carbonic oxide do thus 
behave. According to one theory, the hydrogen which 
makes the mischievous bubbles is only given off when 
the metal is solidifying; but if this be so, as the pressure 
is no longer diffused through the mass, but produces 
only direct vertical strains. How can it operate to prevent 
hollow spaces, which must be closed in from the sides, if 
at all, as well as from the top? Nor is this all. If Sir 
Joseph Whitworth states that he cannot get on without 
pressures of as great as two tons per inch, and even ver 
much more, how is it that good results are obtained wit 
pressures of us little as 80 lb. and 100 lb., while it is 
even assumed, and not without reason, that 300 |b. of 
steam may do all Sir Joseph accomplishes? These 
questions are of very great interest indeed, for it will 
be seen at once that if solid castings can be made from the 
Bessemer converter, things will be rendered possible 
in mechanical engineering which are impossible now. 
But no such castings can be made at a moderate price, if 
at all, by the Whitworth system. 

Mr. Jones has used steam at the Edgar Thomson works. 
We illustrated his apparatus last week, and when Mr. 
Davis’s apparatus, now being tried in this country, is per- 
fected we shall illustrate it. But is steam the best thing to 
use? - No decided answer can be given to this question. 
Mr. Davis contemplates the use of air; but the cost of 
@ compressing plant will be very much greater than that 
of a boiler. The great charm of Mr. Jones’s system is 
its cheapness and its simplicity. The moment we depart 
from the use of steam, and adopt compressed air in its 
stead, complications and difficulties and expense will be 
incurred. In pursuit of simplicity, Dr. Siemens, we 
believe, tried to inject water on the top of the ingot 
in the mould, beneath, of course, a closed lid, and, if we 
are not mistaken, Mr. Jones tried the same device. In 
each case explosions resulted, as might have been 
expected. But the moment it has been proved that 
pressure will give solid ingots, no matter how that 
pressure is applied, various devices may be wu 
to secure the required end. To us by far the 
most promising scheme seems to be the following :— 
Let each ingot mould be made with a tight fitting lid 
which can be readily and quickly put on. Then, as soon 
as the mould has been filled, let a measured quantity of 
some gas producing material be thrown in on the top of 
the fluid steel and the lid put on. It would be by no 
means difficult to scheme a safety valve arrangement, if 
such a thing were necessary, which itis not. A very few 
experiments would suffice to determine the quantity of 
gas-prodtcing material to be and its nature. We 
may suggest one or two. Nitrate of soda and clay made 
into a cake would give off gas slowly; oil worked up 
with clay would have the same effect. Even common 
coal coated with clay by dipping it, in a thick “slip,” 
would probably answer the purpose thoroughly. Roughly 
speaking, coal will give off about 250 times its own 
volume of gas at atmospheric pressure. At the tempera- 


ture of steel its volume would be probably about 


1500 times that of the coal. If there were no leaks in the 
mould a cubic inch of coal would be ample to give a pres- 
of some or so on square clay in 

cases serves the purpose of keeping the -producing 
material cool for a few seconds until the fa ¢ can be put 
on the mould. The process would be to the last degree 
— and inexpensive. It would suffice to throw into 
each mould, as we have said, a pellet of gas-producing 
composition, enveloped in clay, and to put on and secure 
the lid; no costly apparatus of -_ kind would be 
needed. The scheme is not patented, and it is open to 
the whole world to try it. It is also worth while to con- 
sider whether the adoption of some method of agitating 
the mould, as by letting it drop vertically and suddenly 
though a few inches, just before consolidation begins, 
might not operate powerfully to disengage gas, with- 
out any other agency whatever. 

Whether the Jones, or the Davis, or the process which 
we have suggested, be employed, the thing most wanted 
now is an air-tight lid for the ingot moulds which can be 
made tight at a moment's notice. The mouth of the 
mould is protected by a loose plate while the ingot is 
being filled, and there is a comparatively smvoth and 
clean surface on which the lid can rest, but some kind of 

es which will stand a high temperature is essential. 

everal packings have been proposed; one is a ring of 
asbestos interposed between the lid and the mould, 
another is simply a flat cuil of copper wire. How the 
problem may be ultimately solved we cannot say, but we 
can say that, until it is solved, the Jones system cannot 
command success. The lids of the moulds used at the 
Barrow Steel Works, in the experiment made last week, 
leaked steam so profusely that it is doubtful if there was 
more than 70 |b. or 80 lb. pressure in the mould, although 
there was 180 lb. in the boiler. It must not be forgotten 
that the steam is highly superheated and that while in 
this condition it will escape readily through orifices 
which permit but an infinitesimal leakage of saturated 
steam. 


THE SELECT COMMITTEE ON LONDON WATER SUPPLY. 


THE report of the Select Committee on London Water 
Supply is a concise document, but would have been 
nearly twice as long, had not the committee sliced a large 
iece out of the draft report prepared by the chairman. 
he omitted portion contained‘a sort of history of the 
as question. Had the report been presented as Sir 
illiam Harcourt intended, a hasty reader might have 
been puzzled to know whether he had got hold of water 
or gas. The object Sir William had in view was to show 
how Parliament dealt with the gas companies, and to 
oy that in like manner it could restrict the vagaries 
f the companies that supply water. Possibly the Com- 
mittee thought the illustration a little mal apropos, seeing 
that Parliament decided on regulating and not buying 
up the gas companies. Sir W. Harcourt may himself 
have seen the question in that light when he came to 
discuss the matter with his colleagues, for we find that 
the paragraphs, covering a couple of pages, relative to the 
gas supply, were “withdrawn,” a brief reference to the 
subject alone remaining. 
here appears to us to be some contradiction between 
the beginning and the ending of this report. It starts 
with a declaration “ That it is expedient that the supply 
of water to the metropolis should be placed under the 
control of some public body, which shall represent the 
interests and command the confidence of the water con- 
sumers.” With this object in view, it is recommended 
that “a Water Authority for the metropolis should be 
created with statutory powers, which will enable such 
body to acquire and utilise, so far as may be deemed 
expedient, existing sources of supply, and to have 
recourse to such other sources of supply as, upon investi- 


gation, may prove to be available and desirable.” This” 


points to a purchase, wholly or partially, of the existing 
works, supplemented possibly by afresh supply. Even 
thus early in the report we observe some faltering ; for if 
it be a fact that placing the water supply of the metro- 
polis under the control of some public ae will conduce 
to the benefit of the community, it follows that the 
present system should be entirely got rid of. If there is 
to only a partial espe of the old system, 
London will fail to gain the advantages due to unifica- 
tion. This isa consideration which the Committee seem 
to have missed, and hence we find something very like a 
muddle at the close of their report, where it is recom- 
mended that the Water Authority “should be entrusted 
with the largest discretion as to the best method of deal- 
ing with the water supply of the metropolis.” “Various 
courses,” it is said, “might be adopted.” Thus “It would 
be possible to proceed by regulation of the powers of the 
existing oes as in the case of the gas supply; or 
by the introduction of an independent water supply ; or 
by the purchase of the existing undertakings.” It is 
added that, “It would be the duty of the Water Autho- 
rity maturely to examine which of these schemes, sepa- 
rately or in combination, would be most advantageous to 
the public.” The report then concludes by stating that 
in order to give effect to any project devised by the 
Water Authority, “further statutory power would be ne- 
cessary, so that the judgment of Parliament on any 
scheme adopted by the Water Authority would be finally 
reserved.” 

We would ask the metropolitan water consumer where 
he feels himself to be after reading thisreport? Does he 
know where he will be two or three years hence? Can 
he foresee whether he will be subject to a Water Authorit 
or a water comeney, and can he tell whether there wi 
be any change in the supply, or in the manner of charge, 
or otherwise? Can anybody tell us, also, why Parliament 
should create a Water Authority if, after all, it is found 
“possible to proceed by regulation?” Are there not 
already authorities enough to regulate the water com- 
panies without adding to their number? Have we not 
the Home-office, and the Local Government Board, and 


the Metropolitan Board, and the Court of Con mor 
Council, and the Commissioners of Sewers, and the 
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Vestries and District Boards? How many more autho- 
rities is London to have before it can be properly and 
| governed! If weare to havea Water Authority, 
at least let us get rid of the water companies. But this 
piebald report would interject the Authority among the 
companies, and introduce untold confusion into the entire 
system. Ye have no hesitation in saying that the 
whole drift of the report is to drive a sort of Mace- 
donian phalanx in among the water companies, so as to 
force them to a surrender on terms which shall be agree- 
able to their adversaries. The terms negotiated by Mr. 
E. J. Smith for the purchase of the existing works were 
doubtless high. The Corporation and the Metropolitan 
Board consider the price excessive, and in that opinion 
the Committee concur. But who shall say that the pros- 

ct is at all improved by the line which the Committee 

ave taken, or by the remedies which they propose ? 
_ The Committee might have adopted another course. 
They might have recommended that the companies 
should receive an equivalent for their present income 
in the shape of Water Stock, leaving the question of 
future profits to be settled by arbitration. But the 
Committee have shown the same hostile and impracti- 
cable spirit which has at all times characterised the 
Metropolitan Board with reference to the water com- 
panies. There has been no attempt to come to an 
understanding. A sort of artillery fire has been opened 
at long range. There has been great noise and smoke, 
after which everybody is found standing where he did 
before—unless we are to consider that this troublesome 
water question had the effect of upsetting the Conserva- 
tive Government. But London owes small thanks to 
the Select Committee. Much has been said, from time 
to time, as to the necessity of some better protection for 
the metropolis against fire; and the water companies 
have been frequently blamed for their conduct in this 
matter. The Select Committee say, that if the water 


“supply were placed under the control of some public 


body, such as they recommend, “the defects in the 
present provision for the extinction of fire might be 
remedied.” But we find them saying further on, “that 
for certain purposes, at least, it would be desirable to 
acquire the undertakings of the existing companies, if the 
same could be obtained upon fair and reasonable terms” 
—a clause which implies that the water companies may 
be left out of the final arrangement. It needs no pro- 
found discernment to perceive that if London is to be 
protected against fire in the most efficient manner 
conceivable, there must be a consolidation of the water 
supply system, virtually if not actually. But it is not 
likely that there will be consolidation in any sense of 
the word, if part of the supply is to be furnished by 
the present companies, or some of them, and part by 
a Water Authority. Between this Authority and the 
companies there will never be unity of action, unless 
the former exerts simply a regulating power—for which 
purpose, as we have already observed, a new authority 
is not wanted. 

The great necessity of the London water supply is 
unification. Regulation will do much, but parr «= Bi 
will do more. Competition will do nothing but add to 
expense and create confusion. A “combination” of 
“various methods,” as suggested by the Committee, is a 
sheer absurdity. The valuable results to be expected 
from a consolidation of the present undertakings were 
ably set forth ina document which Colonel Bolton placed 
in the hands of Mr. Smith, and the principal part of 
which was afterwards published in the Colonel’s annual 
report to the Local Government Board. But these results 
cannot be accomplished in anything like a complete and 
satisfactory form if the forthcoming Water Authority is 
only to have part of the supply in its possession. It may 
be intimated that London is to have an entirely new 
supply, and that the present supply isto be altogether super- 
seded. Doubtless the Select Committee contemplate the 
possibility of such an issue. They observe that the total 
cost of the existing water supply to the metropolis has 
not much exceeded twelve millions, and they attribute a 
considerable portion ¢f'this outlay to the construction of 
works which have become “useless, or have been re- 
duplicated.” Hence, the Committee argue, “it would 
become the duty of the Water Authority, when consti- 
tuted, carefully to consider, with the professional assist- 
ance which will be at their disposal, whether a new and 
better supply could not be obtained at a cost greatly 
less than the sum which would have had to be paid, under 
the agreements, for the existing supply.” All this involves 
the notion that it may be worth while to lay down 
over the whole metropolitan area a second set of water 
mains. In connection with these mains there must be 
reservoirs, probably coger stations, and possibly filter 
beds. We should like the reckoning to be taken, in 
order to discern the superior economy of this new order 
of things. Setting aside the enormous inconvenience of 
having the roads torn open for a second set of mains, 
there is an obvious and tremendous wastefulness in dis- 
regarding the fact that if the water is to come from a 
different source, it may yet be made to flow through the 
old channels. If there is to be a change in the sources of 
the supply, true economy seems to demand that the 
existing works should be utilised as far as possible. Do 
the Committee seriously believe that if a new supply 
were introduced, claiming to be immaculately pure, the 
public would forthwith abandon the old supply and take 
the new? Had they in view a complete supersession of 
the present works—engines idle, and mains filled only 
with air? Sooner than come to that pass, the companies 
would reduce their scale of charge, and the Water Autho- 
rity would have to do the same, any loss incurred by the 
latter falling inevitably on the ratepayer, who, as a 
general rule, is the water consumer with another name. 

Without saying that competition with regard to the 
London water supply is altogether impossible, we ma 
go so far as to assert that it might be fearfully improvi- 
dent. We can also predict that Parliament will be 
ex ly unwilling to adopt such a scheme. It would 
be far more likely for the Tagialetene to decree a com- 


pulsory purchase on the basis of arbitration. To many 
persons the most reasonable and_ probable - result of 
of all this ugitation appears to be the introduction of a 
fresh Regulations Bill. Yet it is hard to believe that 
the intense agitation which has been going forward on 
this question will be quieted by a medium policy. The 
public mind seems bent on getting rid of the water 
companies altogether, and, in some shape or other, we 
imagine this will be the sequel. Even this Report which 
is now before us, crooked and contradictory as it is, may 
be considered as an attempt to prelude purchase by 
frightening the companies. But the London Water 
Companies are “old birds,” and are not easily scared. 
They certainly seem to have stronger nerves than the 
gas companies. Undoubtedly they have their faults, 
and we are not going to excuse them. But we cannot 
echo the tone of this Report, which seems designed far 
more to damage the companies than to benefit the 
public. 


TWO RAILWAY ACCIDENTS, 


Two railway accidents of considerable importance have 
oceurred during the week. The Scotch day express from 
Edinburgh to London left the rails on Tuesday morning, on 
a curve at Marshalls Meadows cutting, midway between 
Berwick and Burnmouth. The driver, stoker, and one guard 
were killed, and several persons were injured. At present 
little or nothing is known concerning the cause of the accident. 
We learn from one report that the spot where the accident 
happened is just at the commencement of a deep cutting, 
almost at the termination of a reverse curve of about a mile 
in length, and on a sharply falling gradient. Where the 
engine left the rails is plainly marked by a slight graze on the 
near side of one of the chairs. About six sleepers from this 
the wheel marks are plainly to be seen, the train at this 
portion having been about a foot from the rails; but from 
here it diverged sharply, and the whole of the permanent way 
was torn up for a distance of about 200 yards, when the train 
came to a standstill by the engine striking the rock at the 
side of the cutting, and rebounding completely over the other 
line of rails. The engine does not appear to have turned 
over, but kept its wheels, though greatly knocked about, its 
steam dome, and some partsof the boiler casing being ripped off. 
The tender turned round, but did not follow the engine, and 
they thus formed a complete block across the line. The 
remainder of the train piled up on them so as nearly to fill the 
cutting with wreckage. The train was composed of nine 
carriages and two brake vans, the whole of which left the 
metals. The second accident happened to a Midland train 
from Leeds to the Lake district, at Wennington Junction. 
The train consisted of eight carriages. It left Leeds at 12.15 on 
Wednesday, and left the line at facing points about 200 yards 
from Wennington. Theengine was thrown across the road, and 
the train piled up on it. Six persons were killed on the 
spot, and five, it was stated last night, had died since, and 
many more grievously wounded. Why the train left the 
rails is not as yet known, and it would at present be premature 
to express any opinion on the subject. 


TWO NARROW ESCAPES. 

Ir is easy to be wise after the event, but without any pre- 
tension to wisdom it may be suggested that the narrow escape 
of the Dublin and Holyhead, and London expresses near 
Beeston Castle, on Saturday last, ought not to pass without 
noting the lesson taught. It seems that at this place the rail- 
way embankment forms a dam which sometimes, or did on 
Saturday last, pen up a large quantity of water, sufficient to 
carry away several yards of the bank and leave the rails hang- 
ing over the gap. A local coal merchant owning a siding at this 
place happened to see the gap in the bank, and with very 
praiseworthy promptitude called his son to run down 
the line to stop the up express, while he ran the 
other way to stop the down train. Both were success- 
ful in stopping the trains within a few yards of the spot. 
which ens 2 otherwise have caused their wreck. It may be 
suggested that great care should be exercised in providing 
means of egress of water from places where a railway forms 
part of the banks of what may at any time be converted into 
a small lake, and it may be asked whether the enormous traffic 
on our great railways would not pay for the maintenance of 
a sufficient statf for watching the lines throughout their whole 
course as is done on the German State lines. Stationed at 
considerable distances apart, and provided with the necessary 
means of stopping a train in case of damage to permanent 
way or other source of danger, the number of men for thus 
watching a line need not be very great, and they might be 
permanent way men capable of making small repairs, such as 
packing a sleeper and tightening up fish plate bolts, or in case 
of necessity putting in a new rail. The existing ‘‘ miles 
man” does not appear to be sufficient for the purpose ; his 
poe. pcomer is as a rule made but once in the twenty-four hours, 
and something more seems to be required. 


THE TAY BRIDGE. 

Tue work of raising the ruins of the Tay Bridge was com- 
pleted on Monday night. Five months have elapsed since 
the operation began, and in the course of that time about 6000 
tons of iron have been raised at a cost of nearly £12,000. It 
is expected, however, that the greater part of this sum will 
be a by the sale of the metal. The 504 iron pillars 
which fell at the time of the accident have all been recovered, 
together with half-a-dozen others that were submerged when 
two girders were blown down during the erection of the 
bridge in 1872. The channel of the river has now been 
entirely cleared, but another survey of it will be made by 
divers. The work of recovering the wreck has been carried out 
by Mr. Waddell, the contractor, who made the junction 
railways at either end of the structure. It may be interesting 
to notice that the subject of rebuilding the bridge again 
occupied the attention of the North British Railway directors 
on Saturday last. After full consideration, a resolution was 
adopted, to the effect that a committee be appointed to wait 
upon a London engineer, and ascertain whether he will under- 
take the preparation of an entirely new set of plans for the 
reconstruction of a new bridge on the same site. The 
directors are understood to have determined that the utmost 
care should be taken to insure undoubted and permanent 
stability and also that due effect be given to the recommenda- 


Y | tions of the Board of Trade as to the pressure of the wind. 


It is also stated that the engineer selected by the directors 
is Mr, iow. The construction of workshops at Queens- 


ferry for use in connection with the building of the 
Forth Bridge has been suspended, and the workmen Semniened, 


Some delay, it is now believed, will take place in the execution 
of this important contract. 


THE WALSALL BOILER EXPLOSION, 

AN experiment of much interest and importance to engi- 
neers has been commenced at the Birchills Hall Ironworks, 
Walsall, with the companion boiler to the one which exploded 
at the works in May last, and by which twenty-seven men 
lost their lives. After the coroner’s inquiry the boiler wag 
handed over to Mr. Richards, engineer and surveyor to 
Board of Trade, and on Monday that gentleman, with a 
view to throw some light on the cause of the explosion, 
attempted to burst the boiler with hydraulic pressure. One 
of Messrs. Tangye’s steam engines and a powerful ram pump 
were brought into requisition, and the boiler which is 30ft, 
long by 10ft. 14in. in diameter, the internal flue 4ft., and the 
four furnace necks 2ft. in diameter, was filled with water, 
The pressure was at 90 lb. to the square inch, or three times 
more than the ordinary working pressure, when the boiler 
failed under the manhole, a fracture having been made in 
thin plates around the hole, while there was no strengthening 
ting. It is intended to repair the plate and continue the ex. 
periment at an early date. 


THE LANCASHIRE AND YORKSHIRE RAILWAY. 


Ir is interesting to trace in the official balance-sheet of the 
Lancashire and Yorkshire Railway Company for the last half 
year how the working of this important company, serving 
one of the chief manufacturing districts, has been affected by 
the state of trade in the past half-year. There has been an 
unquestionable recovery in the volume of traftic, alike in that 
of passengers, merchandise, and minerals. There have 
been carried 1,350,000 passengers, and it is noteworthy 
that whilst the first-class passengers have increased from 
944,455 to 961,166, the second-class passengers have increased 
by 30,000, and the third-class passengers by 1,300,000. 
And the financial results are increased in a somewhat 
similar ratio, The season ticket traffic has increased 
numerically and financially. The merchandise _ traftic 
—that great stronghold of the Lancashire and York- 
shire—gives the largest increase of the three great sources of 
revenue for the past half-year over that for the corresponding 
half of last year. The gross results of the working of the 
half-year is the addition of £102,000 to the total receipts, 
and this at an increased cost of £16,000 in additional work- 
ing expenses only. It is evident that there has been a very 
economical working—the saving on materials for the repairs 
of carriages and wagons being considerable, whilst in other 
ways the benefits of low prices has been felt—the cost of 
coal and coke for locomotive power being over £2000 less in 
the half-year. In one unsatisfactory item, that of compensation 
for personal injury, there is an increase which it is to be hoped 
will be temporary. Speaking generally, the working of the 
trafficand the recovery in thetraflic have been most satistactory, 
if comparison be made with the corresponding half of last 
year. But if comparison be made with a more distant date, 
the ground that is to be recovered still is shown. Last year 
the train miles run were not materially different in number 
from those for the corresponding half of 1876, but in the earlier 
year there were three hundred thousand more passengers 
carried, and the yield from the total was £46,000 more than 
it was in the last half-year. In four years the Lancashire 
and Yorkshire Railway has added fifty miles to the length 
of line it owns and works; but the gross revenue is £6000 
less for the half-year, and though the working expenses are 
reduced much more, yet owing to the large area over which 
the dividends have to be spread, that on the ordinary stock is 
one-half per cent. less for the last half-year than it was four 

ears ago. It is evident, however, that the turning point has 
im passed, and that at the present day the average yield of 
the railway is being increased, whilst, so far, expenses have 
not yet generally begun to augment sorapidly. It may be 
hoped that for some time to come this state of affairs may 
continue, for not only are our great railways indicators of 
the course of trade, but their prosperity contributes materially 
to the prosperity of many of the great industries; and 
serving so prolific and important a district as that traversed by 
the Lancashire and Yorkshire Railway, the growth of the 
average yield of that line gf be looked upon as a sign of the 
revival of trade in one of the chief of the manufacturing 
centres, 
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A Physical Treatise on Electricity and Magnetism. 2 vols. 
By J. E. H. Gorpon, B.A., Assist. Sec. of the British 
Association. London: Sampson, Low, Marston, Searle, and 
Rivington. 1880. 


Tue tendency of modern science is to create specialists. 
The growth of scientific discovery during recent years has 
been so great that it is almost impossible for one man to 
rasp even one branch of science thoroughly, so he devotes 
Fisaself to the consideration of one leaf of a branch, 
after having obtained a fair knowledge of the funda- 
mental laws of the subject. Books are written with a 
special object, and before the value of a work can really 
be ascertained it is necessary to look at it from the 
author's standpoint. Too often, indeed, this is forgotten, 
and a work valuable under certain circumstances is con- 
demned. 
In the volumes before us it seems that the author in- 
tended to providea text-book forthe experimentalist, and in 
this he has succeeded ; but if his aim was also to give 
such an exposition of the subject as to be easily seized 
by the practical man for practical purposes we fear he 
has failed. The work contains admirable descriptions of 
the modern instruments of research, how and why they 
are used, and full details of the latest investigations in 
various parts of the subject. The position of the author 
gives him every facility for producing a good treatise of 
this kind. He was, we believe, a pupil of the late Prof. 
Clerk Maxwell ; he has successfully carried out difficult 
series of original investigations himself. He knows, 
therefore, the points of difficulty, and can aid those 
anxious to tread in similar paths. He is brought con- 
stantly into contact with men engaged in original work, 
and is thoroughly conversant with what they are doing. 
His illustrations and diagrams are numerous, and it may 
safely be said better than those to be found in any other 
similar English work. It has long been held that the 
French and Germans were far Feo | of us in illustrating 
scientific works, but there is little fear of their being able 
to do hetterthan hasbeen donein this case, The publishers 


t 
be 
tr 

ti 

fr 

m 
th 

| pl 

| W 

th 

| 
be 

st 

su 

m 

al 

| ni 

el 

Of 
ra 

fa 

| op 

la 

w 

or 

elt 
| all 
wi 

| to 
de 

fr 

| al 
} sh 
| qu 

| on 

th 

Ij 

hu 

uy 

tit 

set 

| ho 

th 

sh 

joi 

fin 

shi 

Th 

mc 
Th 

cu 
the 

Th 

sta 

no 
tri 

| bo 
is j 

| int 
fu 
up 
| thi 
| thi 
| thi 
| the 
out 

80, 

| 

we 

as 

of 
du 

cor 

we 

ing 

: me 
Pr 

Mr 

nu 

cal 

the 

| un 
Go 

pol 
nee 

ma 

tro 
me 
| 4 bee 
du 

as 
anc 

ref 

anc 

wo 

In 

anc 
| ab 

tur 

me 
pal 
the 
all 

Th 

ci 
De 


Ava. 18, 1880. 


THE ENGINEER.’ 


125 


— 
ave apparently spared no expense to make these volumes 
the best of their kind. ; 

The object of the author, as stated in the preface, has 
been to give a complete account of such portions of elec- 
trical science as he is acquainted with, and at the same 
time to regard them from a physical as distinguished 
from a mathematical point of view. So far as keeping 
mathematical formule in the background is concerned, 
the author has succeeded ; but it may be doubted if the 
hysicist will accept the treatise as non-mathematical. 

@ have, indeed, already heard it described as a work 
that attempts to put mathematical into ordinary lan- 

age. It must, however, be admitted that probably the 

st way to reach the understanding of the majority of 
students is the half-and-half system, and we can hardly 
surmise an Objection to the work on account of mathe- 
atics. The author has, in fact, stuck to his text, 
though it is evident his own reasoning is from the 
athematical point of view. 

He divides his subject into four principal parts— 
electro-statics, magnetism, electro-kinetics, and electro- 
optics, which he treats in the order we have given. We 
rather incline to the opinion that treatises on the subject 
will ultimately commence with electro-kinetics, and, in 
fact, almost reverse the above order. This has been the 
case With mechanical text-books. Of old they invariably 
epmmenced with statics, or the discussion of abstract 
laws, leaving the practical work to a later period. 

cently this has been changed, and what has happened 
with text-books on one subject may happen to text-books 
onanother subject, which is the better method is an open 
question. As regards the matter of the work relating to 
electro-statics there is a part of it open to discussion, and 
although we cannot here enter fully into the question, it 
will be necessary to dwell somewhat upon it. We refer 
to the phenomena of induction. Mr. Gordon gives his 
definitions, speaks of electrification and methods of elec- 
trification, of attraction and repulsion, describes the 
friction machines, &c., in language which for clearness 
and conciseness can hardly be improved. The desire to 
shorten the tedious descriptions of machines so fre- 
quently given in text-books has led him into an error of 
omission which in future editions should be avoided. 
On page 15 the phenomenon of the hollow conductor is 
thus described : It has been found by experiment that— 
Ifa hollow closed conducting body be charged, however 
highly, with electricity, the whole of the charge is found 
upon the outside surface, and none whatever on the 
inside. The italics are Mr. Gordon’s, and would 
seem to indicate some singularity. The singularity, 
however, would be to find any charge elsewhere than on 
the outside. The idea of un electrical circuit is what 
should here be inculeated. If we take a battery, and 
join the terminals by a long wire, we hardly expect to 
find a current in another piece of wire placed, say, in a 
shop in the next street. The idea is evidently absurd. 
The second wire is not in the circuit. Weare for the 
moment referring to direct, and not indirect, currents. 
Then just as we should not look out of the circuit for a 
current in electro-kinetics, so must we not look outside 
the circuit in electro-statics for indications of electricity. 
The interior of the hollow conductor is not in the electro- 
statical circuit, and thus no surprise need be shown on 
not finding indications of electricity. The signs of elec- 
tricity are to be sought upon the faces of the conductors 
bordering the dielectric separating the conductors. It 
is just as easy to obtain indications of electricity in the 
interior of a hollow conductor as upon the exterior, and, 
further, to have no indication upon the exterior, but all 
upon the interior. Mr. Gordon is better able to explain 
this than we are, as his knowledge of inductive action 
is a speciality ; but, as we have said, the haste to cut short 
this portion of the subject has led to the omission of why 
the electricity is ordinarily resident, so to speak, on the 
outside of the hollow conductor. We are told that it is 
so, and the experiment is described which will show it, 
but the reason is not there. 

Having in the previous sentences censured our author 
we may now say a little in his praise. In this work, 
as in no other, we find given excellent descriptions 
of modern instruments, and the credit for their intro- 
duction given to the right parties. The submarine cable 
companies have done more for electrical science than can 
well be described. It is for their needs, and to their will- 
Ingness to pay well for improvements, that the instru- 
ments described were originated. Sir W. Thomson, 
Professor F. Jenkin, Mr. Latimer Clark, Mr. F. C. Webb, 
Mr. Willoughby Smith, Mr. Cromwell Varley, and a 
number of other well-known men, have acted for the 
cable companies, and it only needs that the work of 
these men for the past quarter of a century be studied to 
understand the debt due by science to the “City.” Mr. 
Gordon gives the cable companies credit for a wise 
policy, and he well describes the instruments their 
needs have called into existence. For examples we 
may refer to the description of the Quadrant Elec- 
trometer, pp. 3 and 5, the new Absolute Electro- 
meter, p. 55, &c. Mr. Gordon’s original work has 

én principally in the determination of specific in- 
ductive capacity, and this portion of the subject, 
as it well deserves to be from its practical import- 
ance, is somewhat exhaustively ‘ected Here we find 
teference to the work of Cavendish, Faraday, Gibson 
and Barclay, Holtzmann, and others, as well as the 
work of the author. There is yet good work to be done 
In this direction. Very little comparatively is known, 
and a wide field is open for research. 
, @ portion of the work devoted to magnetism is 
about fifty-five pages, and here again the principal fea- 
ture is the description and illustration of the instru- 
Ments used in such observatories as that of Kew. The 
part devoted to electro-kinetics is the most important in 
rt Work, and to a considerable extent the author has 
allowed recent investigators to speak for themselves. 
‘He author merges into the editor, and the British Asso- 
+—% Committee, Tyndall Weber, ir W. Thomson, 

®la Rue, Spottiswoode, Crookes, Ayrton, and Perry, 


&c., contribute from reports and papers to make a 
graphic description of the present state of electro-kinetic 
science, This part commences with descriptions of the 
various forms of batteries, no attempt being made to 
describe aught but representative forms. The action of 
currents on magnets leads on naturally to the application 
in galvanometers, and from this as naturally to a chapter 
on electro-magnetic units, The theory of Wheatstone’s 
bridge is given, and its application in the form of re- 
sistance boxes described. Then the recent discoveries 
of Bell and Hughes are discussed, and so on. 

The author's sympathies being naturally in the line of 
original research, he has brought together a mass of 
material which would otherwise have to be sought. for 
through volumes of transactions of scientific societies. 
His method of arranging the material, and of a mp 
out the logical conclusions to which the thinker tends, wil 
be best shown by an extract which we will take from the 
chapter onelectro-optics discussing Clerk-Maxwell’s “ Elec- 
tro-Magnetic Theory of Light” :—“ Electric induction is 
a strain of some kind, and when electric induction passes 
through space in which there is not any ordinary matter, 
we agree to call the unknown something that fills the 
space and transmits the strain an ‘ether.’ 

“Light is a strain of some kind, and when light passes 
through space where there is not any ordinary matter,” 
&e. &e. . . . . Professor Clerk-Maxwell’s theory 1s 
briefly this :-—“ Hlectro-magnetic induction is propagated 
through space by strains or vibrations of the same ether 
which conveys the light vibrations, or, in other words, 
light itself is an electro-magnetic disturbance. 

“Tet us examine the evidence which causes us to 
believe that the luminiferous and the electro-magnetic 
ethers are one and the same. 

“The first point of resemblance between the modes of 
propagation of light and of electro-magnetic induction 
Is that in both cases it can be shown mathematically 
that the disturbance is at right angles to the direction of 
propagation. 

“Tt is known that the waves of light take place in 
directions at right angles to the ray. 

“ Professor Clerk-Maxwell has shown that the direc- 
tion of both the magnetic and electric disturbances are 
also at right angles to the line of force. 

“  ,. . But far more important evidence in favour 
of the view that the ethers are not two, but one, is 
obtained by comparing the velocities with which optical 
and electro-magnetic disturbances are propagated under 
different circumstances. 

“Tf iv can be shown that the velocity of electro- 
magnetic induction is sensibly the same as that of light, 
not only in air and vacuum, but in all transparent bodies, 
we shall be quite sure there are not two ethers, but 


“ And, further, if the velocities nearly agree, but not 
quite, we must reserve our judgment; but we may be 
allowed to speculate on the possibility of the same ether 
vibrating somewhat differently when disturbed by elec- 
tricity and by light,” p. 271. 

In other words, the reader or investigator is expected 
to grant from previous reasoning that electric induction 
is a strain, similarly as light isa strain. There must neces- 
sarily be something strained; this for want of better 
knowledge we term “Ether.” The disturbance in each 
case is a right angular one. Recent experiments have 
shown the velocities in air, of light, and of electro- 
magnetic induction to be sensibly equal. Therefore, if 
the theory is not proved, at any rate it is one that cannot 
be pooh-poohed, and if the student is anxious for work 
he can take up the question, and again and again deter- 
mine these velocities till there is no question as to their 
accuracy. 

We must conclude this necessarily brief and imperfect 
review of a work which contains so large an amount of 
material. The author has shown his wide reading, great 
selective judgment, intimate ucquaintance with the 
methods of original work, and with the records of such 
work, that we are justified in hoping that this valuable 
book is but a first instalment of his labours, 
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Tue Parent and Bort Company, of the London Works, 
near emg a have, we understand, purchased from the 
liquidator all the works and rights lately belonging to the 
Birmingham Bolt and Nut Company, of the Soho Works, near 
Birmingham. This latter company was incorporated in 1876, for 

aloes of developing the business previously carried on by 
irm of Messrs. Howl and Salter, on the same premises, 
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Tue Council of the Institute present the following voting list 
for the autumn meeting to be held in Diisseldorf, August 25th, 
26th, 27 th, aud 28th, 1880 — 
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| Ironworks, Wor-| partner Der-| Gordon, Henry Hey- 
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| Limestone 
| Company 
Bollinger,Henry Milan .. wee Civil engizeer| Herman Wedekind, A. 
| Longsdon, E. Riley 
Bush, George ..|G eorgenympton,|Civil engineer} Osborne Taylor, Juno. 
| South “Molton, R. Wright, William 


| N. Devon Smith 
Colville, John ..|Motherwell, N.B.|[ron and steel! R. Cassels, Jno. R. 
| manufac-| Cassels, Thomas 
| turer Mortou 
Cooke, John ../Tinsley Steel andjIronmaster ..|W. J. Roseby, Allen 
| Jronworks,Shef Gilmoor, William 
Gill 


| field | 

Cooper, Leonard'Park-row, Leeds. .|Ironmaster ..| E. Riley, Danicl Adam- 
| - son, W. Richardson 

Darby, J. H. ..\Brymbo Iron4Mining engi-| H. Robertson, Edward 
| worker, neer Williams, W. G. 
| Wrexham Norris 

Davey, Henry..'Sun Foundry,jEngineer . | E. A. Cowper, Charles 
Leeds W. Mene- 

aus 

Dennis, W. F...|101, Leadenhall|Engineer ..| Francis H. Lloyd, W. 

| street, London, Harvey, W. Lloyd 


| EC. 
Dering, G. E. ..|\Lockleys,Welwyn,|Engineer ..|/S. G. Thomas, J. Tait, 
Herts Edward Williams 
Edge, John H../Coalport Works,|[ron,rope,and| W. Menelaus, W. Jen- 
Shifnal, Salop chain manu-| kins, Phineas James 
facturer 
Ebrhrdit, Herr../Zwickau, Saxons|Director  of/A. Thielen, E. W. 
| ironworks W. Whit- 
| well 
Foster, H. Le 
Neve .. .. Landore Siemens’|Metallurgist..|C. W. Siemens, J. G. 
| Steel Company, Gordon, A. Willis 
| Swansea 
Hannay, G. Kerr|Hill Fort, Ulvers-|/Proprietor of)Edward Barton, E. 
| ton ironandsteel| Tosh, Thomas Mas- 
| works sicks 
Henriquez,C,Q..18, Prince’s-|Engineer  ..|D. Adamson, A. Davis, 
| square, London W. J. Parkyn 
Houldsworth, 
W.J. .. Queen’s-gate,|Ironmaster ..| J. Hunter, I. Lowthian 
| London Bell, B. Samuelson 
Hollis, H. W. -.|Butterley Tron-|Manager _ of| Sir J. G. N. Alleyne, 
| works, Alfreton} ironworks R. H. N. Alleyne, 


| Thos. Udall 
Houldsworth, 
Jas... .. ..36, Queen’s-gate,/Ironmaster ..|J. A. Hunter, I. Low- 
| London thian Bell, B. Samuel- 
son 
Huart, F... ..\Longwy, Moselle,;Manager and|S. G. Thomas, E. P. 
| France proprietorof; Martin, Edward Wil- 
| ironworks liams 
Huart, H... ...Longwy, MoselleOwner and/E. P. Martin, S. G. 
| France manager of} Thomas, Edward 
| ironworks Williams 
Johnston, James Parkgate, Rother- Engineer .. C. W. J. Stoddart, W. 
| ham Day, Francis 
Rummens 


| 
Kochs, W. E. ..'Cyfarthfa  Iron-;/Mechanical, W. T. Crawshay, W. 
| — Merthy:} engineer Mcnelaus, W. Jones 


Lindsay, James 9, Victoria-cham-|Engincer ..|D. H. Halpin, R. T. 
| bers, London, | Rapier, J. E. Lowe 


| S.W. | 
Lloyd, W. E. .. 303, Ickneild Port-|/Tube manu-§. Lloyd, G. Gilkes, 
road, Birming-| facturer | W.H. Lloyd 


Lorshbach, A. .136, Fynone-ter-| Metallurgical) C. W. Siemens, J. G. 


| race, Swansea chemist Gordon, Arthur Wills 

Morgan, C. H...|Worcester, Danicl Adamson, W. 
; U.S.A. engineer | J. Whee- 

Ogden, Samuel ..Werneth House,/Ironfounder., W. H. Clarmont, Thos. 
| Oldham Hampton, Geo. Bed- 
| son 

Pendred, V. ..\London.. .. ..j/Engineer .. Jeremiah Head, E. W. 
| Richards, W. Whit- 
| well 

Richardson,Geo. Oldham -. .-|Engineer .. Edward Williams, E. 
| W. Richards, W. 

Whitwell 

Remaury, M. ..'Passage  Violet,|;Engineer ..'F. Gautier, H. Chap- 
| Paris man, Edward Wil- 
| liams 

Rowe, W. C. .. Bombay .. «./Bngineer .. A. Peto,W. H. Thomas, 


| J. C. Cunninghame 
Savnigne, L. de Montataire, Oise,|/Engineer and F. G vutier, A. Poyrcel, 
| France ironworks Edward Williams 
| director 
Simpson, F. F.. Parklane Iron-|[ron works Thos. Blair, A. Cooper, 
| works, Oldham | manager J. J. Richards 
Taylor, James... Royal School of/Metallurgical W. Richardson, E. 
Mines, London chemist Riley, John Percy 
Williams, Jno.. Hadley, Welling-/Manager of Edward Steer, C. W 
ton, Salop ironworks Siemens, Jno. Udal 


UTILISATION OF THE Sun’s Rays.—Some practical results 
appear to have arisen from the experiments of M. Mouchot in 
utilising solar heat. By means of a large collecting mirror, 
12ft. Gin. in diameter, and capable of resisting the strongest gale, 
he has succeeded in raising over sixty pints of water to the 
boiling point in 80 minutes, and in 14 hours more produced a 
steam pressure of eight atmospheres. During one day last March, 
in Algiers, a horizontal engine, under a pressure of 34 atmospheres, 
worked a pump raising at the rate of 264 gallons of water per 
hour one yard high. The pump was kept going from 8 a.m. to 
4 p.m., and neither strong winds nor passing clouds sensibly 
interfered with its action. M. Mouchot can, it is said, now 
readily produce a temperature applicable to the fusion and 
calcination of alum, the preparation of benzoic acid, the purifica- 
tion of linseed oil, the concentration of syrup, the distillation of 
sulphuric acid, and the carbonisation of wood. 

Women Mines.—The returns of the 
Inspectors of Mines show that there is still a very large employ- 
ment of women and girls in metalliferous mines. Out of 18,795 
persons employed above ground about the metalliferous mines, 
2193 are women and girls ; and, in addition, there are 317 males 
of the tender ages of between 8 and 13. Of girls, 36 are 
employed between 8 and 13 years old, 32 of whom are in the 
Cornwall and Devon district. Of girls between 13 and 18 years, 
there are employed 792, Cornwall and Devon employing 645, and 
the North Wales district 106, the only other largely employing 
district being that of Ireland, where 27 are at work. Of girls 
above 18 years old, there are 1365 employed—1111 in the district 
of Cornwall and Devon; 176 in North Wales ; 41 in Ireland ; 16 
in Glamorgan and neighbouring counties; and 8 in the North- 
east Lancastrian district. ‘The north-east of England is remark- 
ably free from the employment of women, only 5 being returned 
as employed in the whole of that part of the country, 
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ENGINES OF THE SS CITY OF ROME. 
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We publish this week general drawings to illustrate the 
machinery of the steamship City of Rome, which was fully 
described last week by Mr. Humphries in his paper read 
before the Institution of Mechanical Engineers, at Barrow, 
and published on pages 98 and 99 of our last impression. 
We have little or nothing to add here to that description, 
our drawings explaining themselves. The air pumps are 
worked by levers not shown in the engravings. e eXx- 
centrics are carried on a counter shaft driven by four 
geared wheels, the position of two of which are indicated by 
the circles in the engraving above. The boilers are a 
in four blocks, and the ship will have three funnels as shown 
on the opposite page. The boilers are of iron, made from 
= specially rolled for the purpose. The pressure will be 
Ib., and the number of revolutions about 56 per minute. 


THE CONDITION OF COAL-MINING IN 
SAXONY AND IN ENGLAND. 

A COMPARISON recently drawn by Prof. Kreischer between 
Saxon and English coalpits, with special reference to the 
statistics of idents, is very instructive. Three cala- 
mitous accidents which have occurred in Saxon coal pits within 
ashort period, have perhaps led to some unfair judgment of 
the management of shone pits, and Prof. Kreischer was thus 
prompted to investigate the matter. His paper, of which we 
propose to give here a short résumé, is published in the 
J. d. Berg u. Hiittenwesen im Konigreich Sachsen fiir 


In the six years, 1873 to 1878, there were annually en > 
onan ave’ in coal-mining operations in Saxony, 16,796 
persons ; in England 512,179, or 304 times more. The average 
annual production of one man in Saxony is 3632 cwt., while 
in England it is 5786 cwt. The corresponding totals of coal 
produced are 61:0 million cwt. and 2963°6 million cwt. 

Now, of fatal accidents to individuals, the — 
number in England, for every million workers, is 2252°8 ; 
whereas in Saxony it is 2897, and so 644°2 more, The 


classification of these accidents in the two countries is as 
follows :— 


England. Saxony. 

rsons. Persons. 
1. Fire-damp explosions .. .. .. . 51414 .. 546 
2. Suffocation by other bad gases .. . 27°99 109 
Through bad gases generally .. 54213 .. 655 
8, Falls of rock inthe pits .. .. .. .. 88771 .. 1002 
4. Accidents in shafts .. .. .. .. «. 281°80 .. 526 
& Various accidents above and underground 541°16 .. 714 


22528 .. 


There is in England one case of death for every 2,569,000 
ewt. of coal extracted ; in Saxony one for every 1,253,000 
ewt. This shows that in Saxony coal-mining is carried on 
under more unfavourable conditions than in England. 

It is to be remarked generally that the seams in England 
have less thickness than in Saxony, without going below the 
limit of convenient and remunerative working; also the 
average depth of shaft is not so great in England as in Saxony. 
Further, the roofing rock in English pits is generally G04 
and requires much less artificial support than that in Saxon 


—|passact] BERTHS | BERTHS 


encumbered with waste material. The workman in an English 
pit, again, is better protected at his work owing to the greater 
resistance of the roof, and falling in of the roof is com 
tively rare. If, notwithstanding, the percentage of accidents 
of this sort is higher in England than in Saxony—39°4 per 
cent. against 34°6 per cent.—this can only be explained by the 
universally spare use of timbering, and excessive confidence in 
the goodness of the roof. Once more, the great pressure, 
above and below, in Saxon pits, deforms the cross section of 
the galleries at various points, and this hinders the free pass- 
age of ventilating air much more than is the case in our pits. 
The English coal, for the most part, holds much gas, and 
the most frequent and terrible accideats are from explosions 
of fire-damp. Thus it is easily explained how the percentage 
of fatal accidents from this cause in England is greater than 
in Saxony—22°8 per cent. against 18°8 per cent.—notwith- 
standing the extensive use of safety lamps. Some = of 
ngland 


the Saxon coal basin are, however, scarcely behind 
in abundance of 

As to accidents from other irrespirable gases, Saxony shows 
a percentage than England—3'8 per cent. against 1-3— 
but the smallness of the percentage has here to be considered. 
The difference is probably connected with the mode of work- 
ing, which in Saxony is generally by pillar work, whereas in 


England longwall work, or a combined stall and pillar- 
work, may be adopted. All accidents from combined, 
Saxony stands in a superior position to England, the per- 
centage beiny 24 in England and 22°6 in Saxon 


The various accidents above and Adenine 5 show a pretty 
similar percentage in both countries, but accidents in shafts 
- a higher figure for Saxony—18'1 cent. against 

2°5 per cent. On closer examination, it a aad that in 
Saxony accidents through breakage of ropes, a y falls while 
at work in the shaft, occur more frequently than in England, 
whereas in the latter, accidents through entrance of materials, 
&c., are more common. The more numerous accidents from 
rope breakage in Saxony are explained by the fact that in 
many cases the conveyance of workmen by rope is not pro- 
vided for, and many go up and down under conditions which 
are not suited to that operation. The greater number of 
disasters through falls in the shafts is undoubtedly connected 
with the common use of wood in shafts, requiring frequent 
repairs. In England, the use of iron in shafts is much more 
common than in Saxony ; also stone, which has like advan- 
Each accident of the kind, however, it may be noted, 
takes away twice as many lives in England as in Saxony— 
6°4 against 3°06 per cent. \ 

The most unfavourable light in which the Saxon coal-pits 
appear as compared with English, is that obtained from the 

roportion of deaths to the number of workers, as given above. 
fn addition to what has been already stated, two facts are here 
to be considered. One is that the Saxon pits are more populous 
than the English. English pits are, on an average, occupied 
by 121 men, Saxon by 202, or 67 per cent. more. Taking 
another point of view, the proportion of workers to the hectare 


of pit-ground in England and Wales is 0°57 men, whereas in | 
Saxony, in 1878, it was 1°89, or over three times as much. It 
is obvious that with the density of the occupants of a pit, the 
number of fatalities must increase. 


its. This fact greatly favours the ick coal production, 
or the same reason the galleries of English pits are much less 


Secondly, it must not be overlooked, in a comparison of 
statistics of accidents in the two countries, that a definition of 


FRAME 


the phrase ‘‘fatal accident” should be agreed upon if the 
results are to be really of much value. Now, in Saxony, the 

hrase is held to cover not only the lives directly sacrificed, 
But all cases of death which afterwards happen during medical 
treatment for injuries received. The Coal Mines Regulation 
Act in England requires that not only in the case of death and 
bodily injury caused by fire-damp, powder, or boiler explosions, 
but also in that of deaths and severe injuries from other 
accidents, notice be sent to the district inspectors within 
twenty-four hours, and also that notice be given, where a 
bodily injury corresponding to this description results in the 
death of the injured person. Thus a distinction is made between 
bodily injury in general and severe bodilyinjury. Only thelatter, 
where caused - other accidents than explosions, comes to 
notice. If the original injury, then, be regarded as slight, 
and no notice be given, no notice is given either if death 
occurs to the person, and the statistics of accidents have one 
case less, ut the inclination of mining authorities te 
interpret the phrase ‘‘severe injury” as narrowly as possible 
coincides too much with their own interests, since they may 
thus avoid many an investigation by the inspector and the 
coroner. "hus many a case—according to Prof. Kreischer— 
may be lost to the statistics of accidents in England, which in 
Saxony would be carefully recorded. Moreover, the position 
of English inspectors, as compared with Saxon, is less favour- 
able to strictness and minuteness of investigation. In 
England there are, on an average, 400 pits for every inspector ; 
in Saxony only seventy-three. 


Cutyesg Lasour.—Ever since the beginning of work on the 
Carson and Colorado narrow gauge, large numbers of Chinese are 
being employed, and the force is, the American Manufacturer 
says, being increased every week. There are now nearly 500 
Chinese at work in Churchill canyon, and only a few white men 
between Mound House and Dayton. The Silver State says :— 
‘The Chinese section men on the Central Pacific understand the 
situation, and knowing that their labour is in demand, are getting 
very independent. At Brown’s they refused to work, and white 
men are being put in their places. e are informed that they 
are also very saucy at Mill City and other places between here 
and Wadsworth.” 

LoosE TRAM-cAR WHEELS.—Mr. C. E. Emery, of the United 
States, has made some recent experiments on the Harrison axle, 
referred to by a correspondentin our impression for July 30th, p. 85. 
From these experiments Mr. Emery deduces that ‘‘ The resistance 
of the car with the Harrison axles on a level curve of 
40ft. radius is found to be 34°03lb. per ton, and of the cars 

common axles 53°57 1b. per ton. These numbers are in 
roportion of 100 to 157°42; so, evidently, 57°42 per cent. more 
Toad 3 may be pulled on a curve of 40ft. radius by a given force 
with the Harrison axles in use, than with the common axl 
corresponding to a saving of resistance with a constant | 
of 36°48 per cent. The proportion of saving would be somewhat 
greater on the sharper curves of 30ft. and 32ft. radius often used 
on street railroads. The actual curve resistance, when using the 
Harrison axles and common axles respectively, is found to be 
22°23 Ib. per ton, and 41°77 Ib. per ton, which are in proportion of 
100 to 187°9 ; so that the saving by the use of the Harrison axles 
in the extra resistance due to a curve of 40ft. radius, is 46°78 per 
cent. This percen represents the actual saving in wear and 
tear on the wheels and track due to curve resistance, the — 
previously given representing the saving in draught on the curve,” 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants of the Patent- 
“office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-ofiice officials by giving the ae of the page of 
‘)'HE ENGINEER at which the Specijication they oo is referred 
tv, instead of giving the proper number of the Specification, 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only | pact to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 


Grants and Dates of Provisional Protection for Six Months. 


2934. Sarery Gvarps for Winpow CLEantneo, T. Rochfort, Brunswick- 
square, London.—1l6th July, 1880. 

2935. Wire Fencrina, &c., J. Westgarth, Warrington.—16th July, 1880. 

LatcH FURNITURE, &c., H. Brittain, Birmingham.—16th 

uly, 

2939. Loapinc and_Untoapinc Barrets, &c., G. W. von Nawrocki, 
Leipzigerstrasse, Berlin.—A communication from G. Koblinsky, Berlin. 
—16th July, 1880. 

2941. SPRING "MaTTRESSES, &c., W. R. Lake, 
.—A communication from A. Jarolimek, Hainburg. —l6th 


2943. Frnrovs Mareriat, &c., R. Auerbach, Coleman-street, London. — 
16th July, 1880. 

1564. Sream Boruers, G. Davies, St. Ann’s-square, Manchester.—A com- 
munication from A. Cords and A. Deininger, Berlin.—16th April, 1880. 

1570. Propvuctne Dres or Mr11s, &c., W. H. Fischer, Brighton-strect, Man- 
chester.—16th April, 188). 

2128. Rovers of Gratin MILLs, R. H. Hay, Glasgow.—25th May, 

1830. 


2153. ENVELOPES, &c., E. A. Brydges, Koeniggriitzer-Strasse, Berlin.—A 
communication from G. Heinicke, Berlin.—z6th May, 1880. 

2284. Curtine Trencues, J. F. Sang, Sackville-street, Piccadilly, London. 
— 5th June, 1880. 

2316. EARTHENWARE DINNER and DesseRT Prates, &c., C. H. Wood, Shef- 
field.—Sth June, 1880. 

2414. Stream Pumpinc Macurxes, &c., G. H. Corliss, Providence.—15th 
June, 1880. 

2762. PreventinG Incrustation, G. W. von Nawrocki, Leipziger-strasse, 
Berlin. —A communication from A. Stock, Gubin.—6th July, 1880. 

2822. Heap Rest, H. J. Haddan, Strand, Westminster.—A communica- 
a from L. Heffter and T. Schuppli, Zawiercie, Poland.—9th July, 


2913. Frames of Douztr Skeps or Buckets, &c., G. Allix, Church-terrace, 
Isle of Dogs, London.—1l4th July, 1880. 

2914. Puriryine ViTiaTeD Arr, &c., R. Neale, South Hampstead, London. 
—lith July, 1880. 

2923. OnpNaNcE and Fire-arms, &c., Lieut.-Col. W. V.C., Pall Mall, 
~— and R. 8. Ripley, Westminster Palace Hote ’ London. —15th 

uly, 1880. 

2938 Roxuine Bars of Iron, &c., J. Lones, C. Vernon, E. Holden, andR. 
Bennett, Smethwick.—16th July, 1880. 

2940. Ixptcatine the Lever of Liquip Fvet, &c., D. Cohen, Westbury- 

, Westbourne-square, London.—16th July, 1 el 

2942. TRAMW ays, H. Hughes, Leicester.—16th July, 1 

2944. APPARATUS for WASHING Ciotues, W: E. Pavtridge, Birmingham.— 
—l7th July, 1880. 

2945. Exnaustinc the Hor Arr, &c., from Miuistones, &c., W. Mooney, 
Ringsend-road, Dublin.—17th July, 1880. 

2946, or VEINING Macuiyes, D. McGlashan, Glasgow.—17th 
July, 1880. 

and WHEELS, &c., W. Harker, Kingston-upon-Hull.—17th 

uly, 1880. 

2948. Hanpies for Teapots, &c., J. Ridge, Sheffield.—17th July, 1880. 

2949. Surps’ WINDLAssEs, A. Steenberg, Copenhagen.—A communication 
from M. A. Thundsen, Kovigen, near Arendal, Norway.—l7th July, 
1889. 


hnila: 


2950. Cork-screws, W. B. Baker, —17th July, 1880. 

2951. VeLtvers and Ve_veteens, J. Lees, J. Travers, and J. Lees, Chadder- 
ton.—-17th July, 1880. 

2952. Automatic Luminous Buoys, N. F. D. Barbier, Rue Laffitte, Paris. 
—lith July, 1880. 

2953. Steam Enornes, &c., R. 8. Candlish, New Broad-street House, Lon- 
don, and W. J. Norris, Bloomfield- road, Bow, London.—1l7th July, 1880. 

2954. Preventinc Waste of Warer in WaTER-cLosets, A. Cole, N 
—lith July, 1880. 

2955. Drivinc Betts or Banps, W. R. Lake, Southampton-buildings, Lon- 
don.—A communication from R. Miiller, ‘Kiew.—l7th July, 1880. 

2957. Sprrometers, W. Dowie, Chicago, Illinois, U.S.—l7th 1880. 

2959. APPARATUS for Makino InFusions, &c., R. U. Etzensberger, St. 
Pancras, London.—l7th July, 1880. 

2960. Pumps, R. Hosking, jun.,and W. Blackwell, Dalton-in-Furness. — 
17th July, 1880. 

2961. Paper Fitrers, F. R. Mallet, Calcutta, British India.—17th July, 

1880. 


2962. CLEANING the Sreves of Frour Mixts, &c., W. R. Lake, Southamp- 
ton-buildings, London.—A communication from J. W. Collins, Chicago, 
Iinois, U.8S.—17/h July, 1880. 

2963. Treatment of Gas Liquor, &c., J. Imray, 
Chancery-lane, London.—A communication C.A. dela Martelliére, 
Paris.—i9th July, 1880. 

2964. Apparatus for DisTILLInc AmMontacaL Liquor, J. Imray, South- 
ampton-buildings, Chancery-lane, London.—A communication from C. 
A. de la Martelliére, Paris.—19th July, 1880. 

2965. Srrarver Boxes, R. Norton, eer SA Heaton.—19th July, 
1880. 


2966. Printine, &c., J. J. Sachs, Manchester.—19th July, 1880. 

2968. Connectinc Warp to the Warp Beam ag ED in Looms for 
Weavine, G. D. Sykes, Huddersfield.--19th July, 1 

2970. Apparatos for Raistinc Water, &c , J. B. Duckett, Chapeltown. — 
—19th July, 1880. 

2971. Meray Evevets, &c., W. R. Harris and J. G. Cooper, Manchester.— 
—19th July, 1880. 

2973. PorTABLE or TABLE am, C. H. Kessell and C. Kessell, South- 
wark-street.—19th July, 1880. 

2975. Applications of OxipiseD O11, &c., to Pavers, &c., F. Walton, 
Heatham House, Twickenham, London. 19th July, 1880. 

2976. Manuractureof HoLLow ARTICLES, &c., F. Walton, Heatham House, 
Twickenham, London.—19th July, 1880. 

2980. RecuLators for ELectric Lamps, A. M. Clark, Chancery-lane, Lon- 
—_ —A communication from J. H. Guest, Brooklyn, U.S.—20th July, 


1880. 

2981. Suppty of Warer, D. J. Fleetwood, Birmingham.—20th 
July, 1830. 

2982. “WATER-CLOSETS, &c., P. Keppie, Edinburgh, North Britain.—20th 
July, 1880. 

2983. Curmnyey Ports, L. A. Groth, Finsbury-pavement, London.—A com- 
munication from P. Dencausse, Pautin. — 20th July, 1880. 

2984. Steam Borers, A.C. Henderson. Sor Holborn, 
London.—A communication from L. Knalke, Hanover.—20th July, 
1880. 

2985. PLovcuina, &c., R. Sellar, Huntly.—20th we 1880. 

2987, LasTING MACHINES for Boots, &., W. -Brown, South- 
ampton-buildings, Londcn.—A G. McKay, Cam- 
bridge, Massachusetts, U.S.—20th July, 1 

2988. MANUFACTURE of GEAR WueEe s, R. Hadfield, Bloomsbury, London. 
—20th July, 1880. 

2990. Pressinc Sueet into A. Scherb, Vienna.—20th 
July, 1880. 

2993. Boats, H. E. Newton, -lane, London.—A com- 
munication from N. Barney, Bergen’ Point, U.S.—20th July, 1880. 

2994. SotuB.e SixicaTes, &c., J. Duke, Plains, Totnes.—20th July, 1880. 

2995. Stopprnc Borer or other Tunes whilst under Sream, &c., D. J. 
Moi , Cardiff.—20th July, 1880. 

2996. Sewixc Mac HINES, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from C. H. Willcox, New York, U.S.—2lst July, 1880. 

2997. NavicaBLe Vesse., H. C. Bagot, Conway.—2ist July, 1880. 

2998. CasTING ARTICLEs in Copper, &c., P. M. Parsons, Melbourne House, 
Blackheath.—21st July, 1880. 

2999. Brooms, &c , R. D. Gallagher, King William-street, London.—21st 
July, 1880. 

3000. Macuiyes, H. J. Haddan, Strand, Westminster. 
—A communication from J. Blacklock, Toronto. —o1st July, 1880. 

3001. Preservine CERTAIN Kinps of Foon, F. Artimini, Florence.—21st 
July, 1880. 

8002. y aT for Packine, &c., Eaos, J. Halley, Glasgow.—21st July, 
1880. 


3003. Mawuracture of — &c., E. J. Shackleton and G. J. Kemp, 
Dartford.—2lst July, 1880. 

3004. Stopper for Borties, &c. C, T. Miles and D. C. Miles, Holland-road 
North, Brixton.—21st July, 1880. 

3006. APPLYING a GELATINOUS COATING, &c., to PHOTOGRAPHIC PLATEs, 


W. R. Lake, South London.—A communication from 


G. Eastman, Rochester, New York, U.S.—21st July, 1880. 
3007. APPARATUS for MEASUEING, &e., J. J. Tylor and W. A. Tylor, New- 
gate-street, 


London.—2lst July, 1880. 


3008. Macutnes, 

seh communication from J. F. Gommeret, Troyes. 
80. 

3009. ALLoys of Nicken, A. M. Clark, Chancery-lane, London,—A com- 
munication from J. Garnier, Paris.—2lst July, 1880. 

3010. Knrrrep Fanrics, J. Cresswell, Loughborough.—22nd July, 1880. 

3011. Macuinery for Come, &c., J. Patchett, haybridge, Wellington. 
—22nd July, 1880. 

3012. Rotuine Mitts for Wire, F. C. Glaser, Berlin. —A communication 
from W. Broecker, Schalke, Germany.—22 2nd a 1880. 

3013. Aquatic LiFE-SAVING and SPORTING Dress, G. B. Thornton, Edin- 
burgh.—22nd July, 1880. 

R. Challinor and W. H. Mawdsley, Bolton.—22nd July, 


&c., W. R. Lake, Southampton-buildings, 
—2lst July, 


9015, MACHINERY for Spinnin, J. Haddan, Strand, London.—A com- 
munication from J. Birkenhead, Massachusetts, U.S.—22nd July, 1880. 

3016. Ur” and “ Piue” Basins or BowLs’ for Lavatorigs, C. F, 
Clark, Wolverhampton.—22nd July, 1880. 

CoLours on Frsrous Mareriats, A. Benn, Clayton.—22rd 
July, 

3019. Apparatus for Sawina Stone, T. W. Varley, Lingards Slaithwaite. 
—22nd July, 1880. 

3020. TREATING Maize and Inp1an Corn Fiour, J. G. Wilson, Market- 
street, Manchester.—A communication from P. Bahr and R. Brock, 
Hamburg.—22nd July, 1880. 

3021. Locks of Kyrrrinc Macurnes, F. H. F. Engel, Hamburg.—A com- 
munication from A. 8 Biernatzki, Hamburg.—22nd July, 1830. 

$023. Meta, W. R. Lake, ‘Southampton- buildings, London, — 
communication from W. Wenstrom, Orebro, Sweden.—22rd July, i880. 

3024. Types and Typocrapnic Apparatus, J. ‘Greene, Pall Mall, London. 

—22nd July, 1880. 

3025. Evecrric Licutine, P. Jonsen, Chancery-] -lane, London.—A commu- 
nication from M. Avenarius, Kiev, Russia. —22nd July, 1880. 

3026. Drymnc and Pressino Boarps and VENEERS, A. M. Clark, Chan- 
cery-lane, London.—A communication from G. W. Read, New York.— 
22nd July, 1880. 

3027. Spinntnc Mrxep Freres, A. M. Clark, Chancery-lane, 
London.—A communication from E. Agache and J. I. Imbs, Paris.— 
22nd July, 1880. 

3028. Dry Gas Meters, J. Foxall, Newport.—23rd July, 1880. 

3030. TREATMENT of Fatty Matters, C . A. Burghardt, Manchester.—23rd 


July, 1880. 
Cases, C. Cheswright, Parkhurst-road, London.—23rd July, 


&c., P. Butterworth, Rochdale, and W. Lord, 
Todmorden. — 23rd July, 1880. 

3042. REFRIGERATING Apparatus, C. Holdsworth, Kennington, London.— 

—24th July, 1880. 

3044. Carpine &c., R. Tatham, Rochdale.—24th July, 1880. 

3048. Fou of Tix, &c., F. H. F, Engel, Hamburg.--A communication 
from T. Schnitzlein, Hamburg.—24th a 1880. 

3050. Turnnine or Cuttine Betrons, J. Lyle, Paisley, N.B.—24th July, 
1880. 

3054. Prte Fasrics, H. Lister, Ashbrow, near Huddersfield.—24th July, 
1880. 


3056. Looms for Weavine, H. Lister, Ashbrow Mills, near Huddersfield. 
—24th July, 1880. 

3058. Permanent Way of Raitways, J. Cleminson, Victoria-street, West- 
minster.—24th July, 1880. 

8062. Avromatic Frre ALarms, R. T. Brown, Cicely-road, Peckham, 


London.—A communication from F. Bogen, Valparaiso, "Chili, 
July, 1880. 
8068. cocese: W. M. Lett, Kenilworth.—26th July, 1880. 


76. SPINNING, E. Crossley, L. J. Crossley, and W. Sutcliffe, Halifux.— 
26th July, 1880. 

3078. Rock-DRILLING Macurvery, F. J. Adams, Lancaster-street, London. 

—26th July, 1880. 

3080. Cuttivatine Lanp, W. Barford and T. Perkins, Peterborough.—26th 
July, 1880. 

3082. Harr-cuttinc Apparatus, W. R. Lake, Southam 
London.—A communication from Les fils de Peugeot, 
—26th July, 1880. 


n-buildings, 
res, Paris, — 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3107. Hypravtic Mary, G. W. von Nawrocki, Berlin.—A communication 
from J. Foerster, Koenigsberg, Prussia.—28th July, 1880. 

3117. CuamBers Provipep with SHower-BaTtH ApparRatos, H. Lake, 
Southampton-buildings, London.—A communication from C. De Voe 

Watkins, New York.—29th July, 1880. 

3133. BARBED METALLIC Fencrno, P. M. Justice, Southampton-buildings, 

London.—A communication T. V. Allis, New York.—30¢h July, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 


3294. Gunpowper, R. W. 8. Griffith, Eyeworth Lodge, near Lyndhurst. — 
29th August, 1877. 

3021. Fixine, &c., Venetian Burnps, J. Everard, Stanwix, near Carlisle. 
— 8th August, 1877. 

3033. Mou.ps, P. A. Cahuc, Bordeaux, France.—9th August, 1877. 

2786. Surps’ Wixpiasses, A. J. Alderman, Bow, London.—2lst July, 


1877. 
2991. Bieacuinc Featuers, A. Viol and C. P. Duflot, Paris.—6th August, 
&c., A. G. Southby, Strand, London.—8th August, 


2055. and Distrisvutine Tyres, A. Fraser, Edinburgh.—10th 
August, 1877. 

3133. Proruision of Tramway Cars, J. Imray, Southampton-buildings, 
London.—17th August, 1877. 

3018. Packine, &c., Four, &c., J. Joyce, Mile-end-road, London.—8th 
August, 1877. 

3045. Portante Music Stanps, J. F. Walters, Boston, U.8.—10th August, 
1877. 

$253. the Recor of Orpnance, J. Vavasseur, Bear-lane, 
Southwark, London.—27th August, 187/. 

3006. ENamMELLED Wrovcart or Sueet Iron, W. R. Lake, Southampton- 
buildings, London.—7th August, 1877. 

3014. 'STraM Morors, A. M. Clark, Chancery-lane, London.—8th August, 


1877 
3019, FILTERTNG Liquips, F, A. Bonnefin, Liverpool-street, King’s-cross, 
London.—8th August, 1877. 
3036. Lanp CLEANING, &c., MAcuine, J. Davis, Hempton, Deddington.— 
9th August, 1877. 
iNG TWILLED Fasrics, C. H. Hooper, Eastington.—13th August, 
18 


Notices of Intention to Proceed with Patents. 


1218. OrpNance, L. K. Scott, Charles-street, St. James's, 
London.—22nd March, 1880. 

1317. Burninc Limestone, A. McAra, Glasgow.—31st March, 1880. 

1337. Emery rs, &c., J. Pearson, Mortluck-gardens, Harders-road, 
Peckham, J. Whitstone, Queen Victoria-street, and R. R. Gubbins, 
Park- road, New-cross, London.—Ilst April, 1880. 

1346. ToRPEDO Boats, W. R. Lake, Southampton-buildings, London.—A 
communication from J. L. Lay. 1st Aes: 1880. 

1368. Securine the Parts of Scarro.pinG, &., R. Robinson, Askew-road, 
Gateshead-on-Tyne.—3rd April, 1880. 

1369. Macutnery for the Manuracturg of O1r-cakes, C. Eskrett and W. 
H. Searle, Kingston- 9 -Hull.—3rd April, 1880. 

1371. Borrons, F. H. F. Engel, oy --A communication from J. 
Steffen and H. Winterboer.—3rd 4 pril, 1 

1388, ATracHinc Hose to Pires, &c., W. i Chase, Upper Thames-street, 
London.—A communication from J. A. Green.—5th April, 1880. 

1420. Propuctnc O1u-soot, G. W, von Nawrocki, Berlin, Germany.—A 
communication from O. Thalwitzer.—7th April, 1830. 

1500. SprincLess CLasp Knives, CU. Kesseler, —A communication 
from MM. Boeutgen and Sabin. -12th April, 

1529. WasuinG, &., Yarns, &c., J. Whiteford, Paisley, N.B.—)4th April, 

880. 


1 

1699. Excise Governors, W. T. Clark, Crick, near Rugby, and W. H. 
Ashwell, The Oval, Bedford.—26th April, 1880. 

2028. PREPARING, &e., Corton, &c., W. Sumner, Tulketh Brow, Preston. 
—19th May, 

2128. Grain Rotter Mutts, R. H. Hay, Glasgow.—25th May, 
1880. 

2186. Rotter Miis, M. Benson, London.—A 
communication from O. Ocexle.—29th May, 

2691. Om Cans, J. Hesselwood and H. Sag ee street, Leeds. 
—Ilst July, 1880. 

2747, DISINTEGRATING O11, &c., H. Holt, Hull.—5th July, 

2902. Puriryine of Suear, &e., B. H, mmers and J. Williamson, 
Glasgow.—14th July, 1880. 

2907. Water Gavuoes for BoiLers, J.‘ Ellis, Gun-square, Houndsditch, 
London.—l4th July, 1880. 

2913. Frames of Dovuste Skeps or Buckets, G. Allix, Isle of Dogs, 
London.—14th July, 1880. 

3017. Printinc CoLours on Frsrous MATERIALS, A. 
July, 1880. 


1382. AUTOMATIC VENTILATING ApraRATus, B. J. B. 
buildings, Lon: communication from 


Santh + 


Norton, 


| 
1386. Cutppine the Tureaps of Tissues, &c., R. Weiss, Ven 
Nottingham.—5th April, 1880, House, 
1390. Kyire CLEANING Macutnes, C. Cowdery, 
—5th Apri/, 1880. 

ruke of Sror Yarns, &c., G. A, J. Schott, Bradford,—gy, 
pril, 1880 

1395. Srampinc Macutnes, L. Engel, New Oxford-street, Lo: 
Aprik, 1880. ge 
1399. and BURNING Cu ay, &c., J. G. Wilson, Market- street, 
—A m from Dr. G. Praetorius, Aprit, 


Newent, Gloucestershire, 


1880. 

1400. Manuracture of Steet and Steet and Iron Castinos, J. H. Wilson, 
Liverpool.—6th April, 1880. watt 

1402. Fitters, C. D. Abel, Southampton-buildings, oy -lan 
don, —A communication from J. Brandt. —b6th April, 1880 

1404, Sroprers and Caps for &c., A. R. Islington, Lon. 
don.— 6th April, 1880. 

1412. NosepaGs for Horses, &c., H. Langsford, Whitechapel-road, Lon. 
don.—7th April, 1880. 

1413, Feepine Fue. to Steam Generator Furnaces, &c., W. Garner , Sal. 
ford.—7th Apri!, 1880. 

for Weavine, &e., C. Brigg and T. H. Brigg, Bradford.—zy, 
April, 188 

1429. Hypravuic Presses, &c., J. Bennie, Glasgow.—8th April, 1880, 

143 Crank Suarts and Crank AXLES, T. Turton, Liverpool. —sth April, 
1880. 

1442. Apparatus for Recrtvinac the Lapets on Rattway and other 
CarriaGces, &c., J. Elliott, Leeds.—8th April, 1880. 

1444. MasHine or Brewina BEER, J. Barton, Dewsbury.—lith April, 
1880. 

1459. Capsutine of Borries, &c., 8. P. Wilding, Rood-lane, Fenchurch. 
street, London.—A communication from A. P. Potel.—oth "April, 1880, 

1461. Constrvuc TION of Sewers, &c., H. P. Boulnois, Exeter.—9th April, 
1880. 

1467. Dyerne of Sitken Fanrics, A. Lyon, Rue du 4 Septembre, Paris,— 
—9th April, 

1470. GLazina and Finisninc Faprics, A. Lyon, Rue du 4 
Septembre, Paris.—10th April, 1880 

1488. Steam EnaINes, W. Jurisch and J. H. Lewis, Widnes.—Partly q 
communication from Dr. Proell and Scharowsky. —I2th April, 1880, 

1526. Wuips, P. Toberentz, Zerbst.—1l4th April, 1880. 

1537. Frurp Meters, W. Morgan- Brown, Southampton- buildings, 

don.—A communication from J. D. Gould and C. A. Chandler. —15, 

April, 1880, 

Evecrric Lames, A. M. Clark, Chancery-lane, London.—A commu. 
nication from J. M. A. G. Lescuyer.—15th April, 1880. 
CaTCHING Crass, J. W. de Caux, Great Yarmouth.—16th April, 


1552. 


1873 Repairs, &c., upon a Screw &c., J. B, 
D‘ ‘Arey Boulton, Southampton-row, London.—1l6th April, 1880. 

1585. ELecrro-maonets, G. Scarlett, Liverpool.—17th April, 1880. 

1779. Steamsuips, &c., W. Gray, Dawlish.—30th April, 1880. 

1849. Woop-workinc Macatnery, M. Benson, Southampton- ‘buildings, 
London.— A communication from W. EL. Doane.—6th May, 1880. 

1855. Sream Fire Enouves, H. Merryweather and C. J. W. Jakeman, 
Grecnwich.—tth May, 1880. 

1963. Securina Sneet Coverines, R. Moss, Preston.—13th May, 
880. 


2126. AUTOMATICALLY WEIGHING Gratn, &c., M. Benson, Southampton. 
ares London.—A communication from J. W. Hill.—25th May, 
1880. 

2341. Parer Putr, W. Morgan-Brown, South ton-buildi London, 

—A communication from C. Chapin and H. x Chapin. —10th June, 

1880. 


2422. Gas Enotes, W. Foulis, Glasgow.—15th June, 1880. 

2495. Continvous Brake Apparatus, J. Hirsiger, Castle-street, Leicester- 
square, London.—19th June, 1880. 

2530. Hee., Havr-neev, and Sore and Tog Piates for Suors and Boots, 
R. Chapman, Westminster.—22nd June, 1880. 

2634. Tonacco Pires, A. A. Percy, Glasgow.—28th June, 1880. 

2708. ene Raitway Brakes, A. W. Pigott, Gateshead.—2nd July, 


188 
2709. Sans for Currino Pires, 8. Buckley, Guide Bridge.—2nd July, 
1880. 


2765. Automatic Cut-orr VaLves, G. Fletcher, Derby.— Partly a commu- 
nication from J. H. Man.—6th July, 1880. 

2815. Brackets for Wixpow Butxp Rops, &c., R. B. Evered, 
Drury-lane, London. —8th July, 1880. 

2846. Sanp Movu.ps, T. H. Chatton, Little Lever, near Bolton.—10th July, 
1880. 

2914. Puriryise Vitratep Arr, R. Neale, South Hampstead.—15th July, 
1880. 


2963. , SRS of Gas Liquor, J. Imray, Southampton-buildings, 
London.—A communication from C. A. de la Martellitre.—19th July, 
1880. 

2964. DIsTILLING Ammontaca Liqvor, J. Imray, Southampton-buildings, 
London.—A communication from C. A. de la Martellitre.—19th July, 
1880. 

2966. Propvction of Surraces for &c., J. J. Sachs, Manchester. 
—19th July, 1880. 

2988. Geax Wuee s, R. Hadfield, Bloomsbury, London.— 20th July, 1880. 

2996. Sewinc Macuines, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from C, H. Willcox. 21st July, 1880. 

3015. Sprnnino, H. J. Haddan, Strand, London.—A communication from 
J. Birkenhead.—22nd July, 1880. 

3025. Evecrric Lieutixe, &c., P. Jensen, Chancery-lane, London.—A 
communication from M. Avenarius,—22nd July, 1880. 

3026. Dryinc and Presstnc Boarps, &c,, A. M. Clark, -lane, 
London.—A communication from G. Ww. R —22nd July, 188 830. 

$058. Portasie and other Raitways, J. Cleminson, Victoria-strect, West- 
minster.—24th July, 1880.. 

$107. Distrtiation of Gas, G. W. von Nawrocki, Leipziger-strasse, Berlin. 

—A communication from J. Foerster. —28th July, 1880. 

3117. SHower-naTH Apparatus, H. H. Lake, Southampton-buildings, 

London,—A communication from C. de V. Watkins.—29th July, 1880. 


All _—— having an interest in opposing any one of such applications 


should leave particulars in writing of their objections to such ay ec 

at the office of the Commissioners of Patents within twenty-one days after 

date. 

List of Specifications published during the week ending 
August 7th, 1880, 

3690, 4d.; 3799, 2d.; 3909, 2d.; 4056, 4d. 4104, mig 4509, 6d.; 5187, 8d.; 
5295, 6d.; 5315, 6d. 35, 6d.; 36, 2 87, 3 89, 
41, 6d.; 42, 6d.: 43, 2d.; 45, 2d.; 46, 24 3 47, 4d.; a, 2d. 

52, 6d.; 53, 4d.; 64, 2d.; 56, 2d.; 57, 6d.; 58, 2d.; 60, 6d.; 63, 6d.; t, 6 


89, 2d.: 91, 8d.: 

102, 6d.; 108, 6d.; 105, 6d.; 106, 4d.; 107, 6d.; 108, 64.5 109, 64. 

113, 4d.; 114) 6d.; 115, 6d.; 116, 2d.; 118, 44.5 

123, 6d.: 128, 4d.; 136, 8d.; 143, 6d.; 148, 6d.; 150, 6d.; 152, 6d.; 


156, 6d.; 195, 6d.; 205, 6d.; 213, 6d.; 217, 8d.; 429, 6d.; 569, 10d; 08, 6d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office order, made payable at the Post-oflice, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Southamp- 
ton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Taz Enatnesr at the office of 
” Her Majesty's Commissioners of Patents. 


5056. Prastic Compounps or INDIA-RUBBER AND GUTTA- 
Percua To or SuHapina Dies, M. Gray.—Dated 10th 
December, 1879. 6d. 

This relates to apparatus for supplying india-rubber, gutta-percha, and 
similar plastic compounds to moulding or shaping dies free of air and 
comparatively free of moisture, and at a uniform or unvarying pressure. 
5071. Marxrine &c., A. Kennard.—Dated 11th December, 1879 

This ists of an arrang' + of bolts by means of which the index, 
whether a sliding or rotating one, ia arrested when it has arrived at fi fift; hon 
or pe other given number, which shows that a game has been play 


ou 
5072. PICKERS FOR Cockcroft and J. Hudson.—Dated 11th 
December, 1879. har wi 
The holes at each end of the picker - a.% which the picker ag 
passes are larger in diameter than such srlotion, and in each hole is 
secured a glass tube, the bore of which fits the spindle. 
5073. WaTerrroorina TextiLe Fasrics, W. J. Almond.—Dated 11th 
December, 1879. 2d. 
A thin tissue of gutta-percha is compressed between two cloths by 
means of hot rollers or irons. 


| Ambler.—Dated 11th December, 1879,—(Not proceeded 
Upon the top of the bobbin is placed a feller and guard, consisting of 
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acircular plate with three projections, one twisted and which catches 
one leg of the flyer, and thus the flyer drives the plate, the other two 
being bent down at right angles to the plate, and pointed by cutting 
away the projections at an angle of 60 or 60 <legrees. These two points 
are the fellers, and lay the fibres on to the bobbin, the thread winding 
round, laying the ends permanently, and thus preventing their lashing 
the thread being spun. 

5. AND CONCENTRATION oF AMMONIA WATER AND 

AMMONIA-CONTALINING Liquorss H. Griineberg.—Dated 11th December, 


1879. 6d, 

This relates partly to the arrangement of the lime vessel between the 
still boiler and a column and its connections therewith, so that liquid 
from the column becomes mixed with the milk of lime in the vessel, 
which is kept in agitation by the products of distillation from the 
boile”. 

6076. Sotperina Merats, J. J. Lafitte.—Dated 11th December, 1879.— 
‘ot ed with.) 2 


proces wi 2d. 

A sheet or plate of a special solvent or fluxing and deoxidising material 
is introduced between the parts to be soldered, which are then heated to 
the required degree. 

5077. Tammminc Hepoes, F. Boyer.—Dated 11th December, 1879.—(Not 
proceeded with.) 2d. 

A horizontal platform supports an actuating lever and a series of knives 
to trim the top of the hedge, and also two vertical frames, on which are 
carried two other series of knives. 

5078. Execrrican Sionat Arraratus, W’, R. Lake.—Dated 11th Lecember, 
1879.—(A communication.) 6d. 

A pendulum is hung as the armature of an electro-magnet in connec- 
tion with a device for automatically making and vreaking the circuit to 
which the electro-magnet belongs, at intervals corresponding to the rate 
of vibration of the pendulum. A series of ae of different lengths 
are employed in connection with a series of electro-magnets in acommon 
circuit and a suitable device for automatically making and breaking the 
circuit at intervals corresponding to the rate of vibration of either 

dul wo p vibrating in equal times are employed, one 
hung as the armature of an electro-magnet, and the other operating a 
circuit closer to make and break the circuit containing the electro- 
magnet at each vibration. 

9. Connectine witH Sappies, H. S. Wilton,— 

Dated 11th December, 1879. a 

The stirrup leather where it is to be connected to the saddle is passed 
into a buckle the tongue of which hangs downwards. The back or top 
bar has formed above it a spring bar er loop of metal to hook on to a 

rojection or the bar of the tree, where the spring bar of the saddle has 
m usually placed. One end of the loop can turn on a pin joint, but is 
ordinarily held in position to keep the loop closed by a spring in the way 
in which the usual spring bars for stirrup leathers are ordinarily made. 
6080. Tramway Carniaces, &c., J. 8. Comrie.—Dated 11th December, 
1879.—(Not proceeded with.) 

A draw bar divided into two lengths meeting at the centre of the car 
has the two parts — by springs, so that when draught is applied at 
the extremity of one draw bar it ae the springs, and causes the 
other bar to be drawn forwards, and this bar by a shoulder upon it then 

es against the rear end of the carriage, and pushes the carriage 
orwards. A frame with brushes is fitted to the car and can be lowered 
when required to clean the tram rails. 
5081. cart Nuts, &. Horton.—Dated 11th December, 1879.—(Not proceeded 
with, 

A nut is cut parallel to the plane of the axis of the screw for a certain 
length from the top into two or more parts, which when the nut is to be 
locked are forced by pressure towards cach other at the top of the nut, so 
that one diameter of the female screw is made less than the other dia- 
meter. 

6082. Power Looms, 7. Sands.—Dated 11th December, 1879. 6d. 

To a tappet consisting of a fixed part and one or more movable parts, 
a lateral motion is imparted, that is a sliding motion parallel to the axes 
of rotation, either simultaneously or at different times, or to the «olid 
part only, so that all or any of the parts may be put in or out of work at 
pleasure. The time of working the tappet is regulated by cylinders 
either with or without cards. 
bO83. Lavatory Apparatus, W. Baird.—Dated 11th December, 1879. 4d. 

A lever or crank is arranged in a vertical slot, and hinged on its lower 
end. To the upper or free end two wires are fattached, one of which is 
rigid, and is secured to the ordinary knob or handle which projects on 
the face of the slab or plate in which the lever or crank plays ; the other 
wire is secured to the valve to be acted on in such a manner that it will 
have a vertical downward direction, 

5084. Centrat Fire Carrrinces, C. 8. Bailey.—Dated 11th December, 
1879.—(Not proceeded with.) 4d. 

The diameter of the open end of the cap is reduced so as to form a 
neck, and the remaining portion of the annular side is close on to the 
percussion powder. In the base of the shell is a recess to reccive the cap, 
= a flash hole is provided from the recess to the interior of the cart- 

ge. 
5085. Dynamo-etectric Macnines AND ELectro-motive Enoines, IV. L. 
Wise,—De ted 11th December, 1879.—(A communication.) 8d. 

The stationary frame is composed of two electro-magnets each formed 
of a single piece of cast iron and attached to each other, their coils being 
wound so that the poles are in the middle of each magnet, which part is 
enlarged, and on the inner surface concave, to fit closely the contour of 
the generating cylinder, and yet allow the free turning of the cylinder 
between them ; and the electro-magnets are straight on each side of the 
middle enlarged parts, and the straight parts upon which the helices are 
placed are inclined towards the corresponding parts of the other magnet 
so as to act as braces. Each straight part has a terminal enlargement, 
and these are bolted together. The core of each element is supported by 
arms radiating from a hub, and the elements are sent spirally on the 
shaft. The wire is wound in the same direction on each side of the poly- 
gonal core, and the coils are ted ively with each other. The 
electro-magnets of the frame are excited by the continuous current of a 
battery or of a dynamo-electric machine, and the generating cylinder is 
lotated with great speed. 


5086. Wevpinc Bars or Bessemer Street, B. J. B. Mills.—Dated 10th 
December, 1879.—(A communication.) 6d. 

Rails, bars, or other forms of Bessemer stecl, are reduced to uniform 
lengths and piled on the bed of a heating furnace where it is first heated 
to welding heat, after which the furnace doors are opened and the pile 
covered with iron turnings, when it is again heated and passed under a 
hammer or through a roll.} 

5087. Stove ror Consumino Smoke, J. Moore.—Dated 11th December, 
1879.—(Not proceeded with.) 4d. 

The stove is formed with hot-air chambers for distributing heated air, 
also with flues for consuming smoke, and an iron apron for closing the 
front of the grate. 


5088. Composition To BE APPLiep To Coat, &c., C. Laurent.—Dated 12th 
December, 1879. 4d. 

The composition consists, First, hydrochlorate of ammonia 3 parts by 
weight, sulphate of sodium 7 parts, chloride of sodium 18 3 or, 
Secondly, carbonate of potassa 1 , hydrochlorate of ammonia 2 parts, 
sulphate of sodium 4 parts, chloride of sodium 12 parts. 
or Brine, L. Brun and 0. Rose.—Dated 12th Decem- 

1879. 6d. 

The external form of the apparatus is that of a circular boiler or tank, 
and across the bottom runs a straight ese in which is a circular flue 
of boiler plate surrounded by water. In one end of the flue is the fur- 
nace and the other communicates with a brick flue passing beneath the 

g floors. In some cases the boiler is used in connection with an 
open pan, the bottom of the pan forming the top of the boiler; but in 
other cases above the flue are arranged three pans one over the other, the 
bottom of the tirst forming the top of the high-pressure steam boiler, 
and the top pan being an open one. Between pans No. 1 and No, 2 is a 
steam space, and in each is a revolving frame with scrapers. 

5092. Dyeine, H. J, Haddan.—Dated 12th December, 1879.—(4 communi- 

This consists in the process of dyeing by the application of dry or dis- 
solved colouring substances in a powdered state for colouring, revivifying, 
or ornamenting fabrics, 

5093. Manvracture or Parer ror Rouiers, H. J. Haddan.—Dated 12th 
December, 1879.—(A communicatron.)—(Complete.)—( Void.) 2d. 

This consists in mixing with raw material from which the paper is 
made a greater or smaller quantity of asbestos or slag wool, forming the 
80 obtained paper into sheets, and constructing rollers therefrom in the 
usual manner, 

5094. Sewina Macuines, B.C. Phillips and EB. Marshall.—Dated 12th 
December, 1879. 8d. 


ole is formed so as to lock it. The axis of 
the spool carrier terminates in a pinion which gears with the wheel on 
the driving wheel axis. 
» JOINTING AND ATTACHING ORNAMENTAL AND OTHER METAL PANEL 
.-— Dated 12th December, 1879. 6d. 
The plates are formed with —— which enter as tenons into 
in adjacent plates. 


6096. Repucine VaLves vor Liquips W. and R. Robinson. 
— Dated 12th December, 1879.—( Not proceeded with.) 2d. 

The valve body is similar to an ordinary screw-down valve, but instead 
of having the heating tear the centre, a stand pipe is carried up from the 
high-pressure side aud a dead weight suspended valve is arranged upon a 
seating at the top of this pipe which communicates with the low-pressure 
side. 

5097. Currina L. Ellis and W. West.— 
Dated 12th December, 1879. 6d. 

The strips of iron to be cut into nails are received between jaws 
arranged to open and shut automatically so as to allow the strips to move 
forward. A hollow tube works on bearings to which the jaws are fixed, 
holding the strips which are operated upon by the cutters. The tube, 
nage &c., are made to turn backwards and forward, and to draw back 

y means of a lever, cam, rack and pinion. 
50098. Raitway Carriace Lampe, &., G. Burt and 8. B. Edmonds.— 
Dated 12th December, 1879. 6d. 

This consists in the construction and arrangement of the frame and 
cover with door or flap suspended, and working upon pivots or their 
equivalent, 

5099. Surrortinc tHe Roors or Coat Seams During Minine 


Operations, &c, G. 8S. Wallace.—Dated 12th December, 1879.—(Not 
proceeded with.) 2d, 


A number of hollow brick-like castings having their shell | a Sy 
Po the e of bolts ure piled one upon the other from the floor to 
the roof. 


5100. Cases ror Jewexs, 7. Heath.—Dated 12th December, 1879. 2d. 

The case is made of papier machéd, gutta-percha, or other plastic 
material and the whole of the lid or bob is raised or stamped with the 
rim — so as tc avoid the necessity for separately fixing the rim as at 
present. 

Brock Brake, C. A. Tew.—Dated 12th Decem™ 
, 1879, 6d. 

A short rod to act as a lever is drilled through its centre horizontally, 
so that it will partly turn upon the top or uppermost cross bar of the 
pulley block. An opening is made in each end of this for the rope or 
chain, Two studs are inserted into the rod, one of which rests upon the 
outer plate of the bleck, so that when the weight is being lifted the bar 
is retained in a horizontal position, the outer stud being intended for a 
catch to take over it, and so to prevent the rod from moving until it is 
allowed to do so. 


5102. Manoracrore or Gas, &c., H. R. Snelgrove.—Dated 12th December, 


1879. 6d. 
This relates to the manufacture of gas, and to improved means for 
enriching the same with bydrocarbons. 


5128. ApsostaBLeE WrencH oR Spanner, B. L. Atwood.—Dated 15th 

December, 1879. 6d. 

This relates to a wrench having an adjustable or movable jaw con- 

nected with and operated by jointed or toggle levers. 

5124. Spray Distrisuror, Meyerstein.—Dated 15th December, 1879.— 

—(A ccimmunication.) 6d. 

This consists in the caaeng or combining of parts forming a spray 

distributor, whereby a pliable outlet tube, or series of tubes, is obtained 

for the distribution of the spray in any desired direction, and which dis- 
tributing tube or tubes is or are capable of being retained or varied in 
position as desired, 

5125. AvsustaBLe Merazic Parrens, H. J. Allison.—Dated 15th Decem- 
ber, 1879.—(4 communication.)—(Not proczeded with.) 4d. 

The foot is placed on the patten, and a spring hinged to the heel piece 
of the b yey is turned, so as to bear on the back otf the boot or shoe, the 
top ends of the spring being provided with an elastic, leather, or other 
strap which passes round the top part of the boot or shoe. 

5126. Execrric SIGNALLING APPARATUS FOR USE IN THE LOADING AND 
UNLoapine oF Suips, IW. White.—Dated 15th December, 1879.—(Not pro- 
ceeded with.) 2d. 

The apparatus comprises an electric alarm bell of ordinary construc- 
tion and r 1 arrang' t, which is fitted in a wooden box in the 
engine-room or other convenient situation near the engine-man or other 
attendant, and is connected by separate insulated wires with a communi- 
cator or contact-making apparatus to be held in the hand of the person 
in charge of the loading operations. 


oe. Etecrric Lamps, &c., T. A. Edison.—Dated 15th December, 1879. 


This relates to an im ement in the process of manufacturing the 
carbon filament, and the means of securing the same tothe conductors. 


5128. Furnaces ror Maxine Lamp Brack, A. M. Clark.—Dated 15th 
December, 1879.—(A communication.) 6d. 

This relates to a furnace having a fire space and escape passage, air 
space and openings, and fitted with cil supply pipe. 

5129. Svuoar, &€., A. Fryer.—Dated 15th December, 1879. 6d. 

A concentrating cylinder is made of cast iron, and is placed hori- 
zontally and caused to rotate, being heated internully by the products of 
combustion that have served to heat the battery or tray. The bars of the 
furnace under the battery are of wrought iron of wedge-shaped section, 
being thicker at the upper part, and they are rivetted together in groups 
of three or four. The casing of the centrifugal machine is supported 
upon feet, which permit to it a slight freedom of motion, instead of being 
fixed to a solid foundation. 


5130. Wooiien Yarns, &c., J. Gledhill and W. Cliffe—Dated 15th Decem- 
ant 1879.—( Not proceeded with.) 2d. 


5103. Licutinc anp Heatine, J. 7. C. Thomas,—Dated 12th December, 
879. 6d. 


1879. le 
This relates to improvements on patent No. 688, dated 19th February, 
1879, and consists in so arranging the oil well in the air amber as to 


is ists in the use and employment of a paic of rubbing belts, 
through or between which is ed two or more threads, which are 
ru ily into one thread, and from thence are wound upon one 


£, 


hermetically close the top of the air , Whose ence is 
formed with holes for the passage of air to the burner, such air pass 
out laterally from the air chamber into an annular chamber form 
by the burner, cap, or cone, arranged over the oil well and around the 
upper part of the perforated uir chamber. The oil well has a tube to hold 
the wick, and one leading from the interior to the outside of the air 
chamber to carry off superfluous oil, and admit air to the oil well. 
5104. Dror Borrtes ror Mepicines, &c., A. M. Clark.—Dated 13th 
December, 1879.—( 4 communication.) 6d. 

This consists in the application and employment of an india-rubber 
bulb in combination with an air tube and a discharge tube. 

5105. Suvpsares or Sopa anv Porassa, C. Wigg.—Dated 13th December, 
1879.—{ Not proceeded with.) 2d. 

Chlorides of soda and potassa mixed with sulphuric acid are subjected 
during agitation to the action of superheated steam. 

5106. Yeast, H. V. Haigh.— Dated 13th December, 1879. 4d. 

Hops and guassia chips are mashed together with water and the extract 
obtained is boiled and drained and mashed with malt. The liquor is 
then fermented at a temperature of from 80 deg. to 100 deg. Fah. Bicar- 
bonate of soda is added to the liquor, which is then mashed with water, 
rye and malt. 

5107. Tramway anp Roap Car Traction, &€., A. 8. Hallidie.—Dated 
15th December, 1879. 8d. 

The gripper used to catch hold of the endless travelling wire which 
propels the car is mounted on a separate carriage, easily detachable from 
the car when necessary to move the latter by horses or other motors. 
So as to facilitate access to the travelling wire, the slot in the top of the 
tube is wider than the diameter of the wire, and a flat bar is placed over 
the slot. A brake is used which consists of a flat bar, and can be forced 

ainst the side of the slot in the tube by torsion from the platform of 
the car. 

5108. Rerininc on Srratsinc ror Maxine Paper, &c., G@. 
Tidcombe, jnn.—Dated 13th December, 1879. 8d. 

The pulp after leaving the chest or reservoir is with an admixture of 
water acted upon by a roller with grinding or “molar teeth,” or short 
facets formed out of its solid circumference, short enough when working 
over a suitable bed plate or within a concavely curved grinding surface ; 
< against a second roller so as to grind or refine even the smallest 
umps. 

5109. Suipuire or Lime, R. Powell.—Dated 13th December, 1879. 6d. 

Iphurous oxide is 1 ght into contact with hydrate of lime, caustic, 
lime, or any salt of calcium in the dry or solid form decomposable by 
sulphurous oxide. 


in. 
5131. ~ J. Charlesworth and W. Butterfield.—Dated 15th December, 
1879. 


This relates to the use and employment of an endless rubbing belt for 
giving twist to the yarn. 

5132. Burtons, J. Booth.—Dated 15th December, 1879.—(Complete.) 4d. 
This relates tu buttons which can be secured to the urticles for which 
they are intended without sewing. 

5183. Provoens, J. Howard.—Dated 15th December, 1879. 8d. 

This relates to the construction of the frames of ploughs and uniting 
them with their beams. 

5134. Fire Licuters, & , F. Bayless.—Dated 15th December, 1879. 6d. 

The relates to a fire-lighter constructed of a series of pieces or bars of 
wood united together, and which may be used without any further pre- 
paration, or may be coated with an inflammable substance, either with 
or without the addition of the disinfecting composition. 

5135. Mayoracrure OF ANNEALED, HARDENED, AND TOUGHENED GLASS 
ARTICLES, E. Siemens.— Dated 15th December, 1879. 8d. 

This relates to the manufacture of hardened, toughened, or annealed 
glass articles, by first heating them uniformly, and after imbedding them 
in heated sand, or other substance having approximately the same heat- 
conducting power as glass, in such a manner as to produce a body pre- 
senting two parallel heat-conducting surfaces, subjecting the same to a 
uniform cooling actiun applied only to such parallel surfaces. 

5136. Prixtine Presses, J. H. Johnson.—Dated 15th December, 1879.—(A 
communication.) 6d. 
The blank cards are fed successively downward by pushers, which slide 
vertically in guide ways, and are received by a device combining the 
functious of tympan and platen, and are by it carried horizontally forward 
against th> forme to receive the impression and turn backward, and are 
discharged downward. 
5137. Turasninc Macutyes, J. H. Johnson.—Dated 15th December, 1879. 
—(A communication.) 64. 

This relates to 4 machine having a thrashing drum and concave com- 
bining the advantages of the “beater” and toothed systems. 

5138. AccouTREMENTS, &c., FE. Hoile.—Dated 15th December, 
1879 


iv. 
This relates to the construction of a frame or pack saddle. 
5189. Boxes, H. Ciottz.—Dated 15th December, 1879. 6d. 
This relates to the construction of boxes by the combination of two 
concentric tubes, working the one within the other, longitudinally or 
circularly. 


5110. Lamps, H. Simon.—Dated 13th December, 1879.—(A ication.) 
—(Not proceeded with.) 2d. 

The oil is forced up to the wick by air pressure. 

6112. H. EB. Cox.-—Dated 13th December, 1879.—(Not proceeded 
with.) 2d. 

A pair of small wheels are suspended a short dist from the ground 
in front of the driving wheel, in order to prevent the machine overturn- 
ing. 
ous. AppiTion or Numbers, &c., J. Darling.—Dated 13th December, 

1879. 6d 


A rotative disc is carried in a flat frame, the outer edge of the disc 
being notched, and opposite each notch is a number of the series into 
which the disc is divided. Near the edge of the dise is an are on which 
is a series of numbers. 

6114. Faciuiratinc TeLternonic Communication, W. R. Lake.—Dated 
13th mber, 1879—(A communication.) 8d. 

‘lectricity and electro-magnetism are employed to enable all the 
operations of the central office to be carried on automatically, that is to 
say, any member may communicate with any other member whose line 
is unoccupied, at the same time he can isolate his own line if he desires 
te communicate with from all others ; he is cnabled to signal the member 
to be communicated with and receive the answering signal, and while 
these two are using their lines all the other members can be using their 
lines, two and two, without in any way interfering line with line. 

6115. Looms, R. C. Stephenson.—Dated 13th December, 1879. 6d. 
In the letting off the = a series of guide and stretching rollers are 
ed around the Perip’ ery of a roller, to which a positive letting- 
off motion is imparted. Over the guide carriers is passed an endless 
cloth, the inner surface of which bears on the roller, and the tension and 
grip of the cloth upon the periphery of the roller is obtained by screw 
and clip. The warp is passed between the endless cloth and the roller, 
and is delivered uniformly and regularly. 
5116. Sawine or Cuttine Timer, &c., J. Hennan.—Dated 13th December, 
1879.—(Not proceeded with.) 2d. 

Acrank shaft with a pulley is driven from a motor, and by means of a 
connecting-rod actuates a vibrating arm ted upon a centre or 
fulcrum shaft at right angles to the plane in which the timber is to be 
cut. A second vibrating arm is ted so as to move freely side by side 
of the former ‘arm, and may be coupled thereto by a catch. The 

ting-rod is attached to one of the arms near its free end, and the 
saw is connected to the free end of the other arm by a joint. 
5117. Movutpixe ARTICLES oF CELLULOID, INDIA-RUBBER, &c., G. H. 
Gotrell.—Dated 13th December, 1879. 8d. 

The celluloid is injected or forced from a boiler into the flask contain- 
ing the plaster of Paris mould after the fiask is closed and secured, and 
when properly filled with celluloid the flask is removed and kept under 
pressure while cooling. 


5118. Fioorciorus anp Faprics ror WALL Hanarnos, &c., F. Walton.— 
Dated 13th December, 1879. 6d. 

This relates to the facture of fi loths, wall hangings, and like 
composition fabrics, with a compound backing eo eee a woven cloth. 
6119. Execrric TeLecrapns, Sir J. Anderson, Kt., and F. S. Harwood.— 

Dated 18th December, 1879.—{ Void.) 2d. 
This relates mainly to means for increas’ the speed of signalling 
> h submarine telegraph cables and cov land lines when working 
uplex.” 
T, Thorns.—Dated 13th December, 1879.—(Not proceeded 
with. 

A guard is placed under or across the end of the button-hole in the 
brace end or tab, such guard being made of sheet metal and formed with 
fi , Which, when bent backwards and inwards, embrace the edges of 
the brace end or tab. 


Zinc Waite, J. B. Freeman.—Dated 13th December, 1879.— 


(Not 2d, 
Zin ite is sub; to and cts hi 
tho partiolee are crushed and reduced a stilf mate of division,” 


5140. Cast Street Cuains, J. D. Walsh.—Dated 15th December, 1879.—(A 
communication.) -(Not proceeded with.) 2d. 

This relates to the production of a casting mould ur press. 

5141. Sawine Stone, &c., G. H. Rusby.—Dated 15th December, 1879. 6d. 
_ relates to the construction of a sawing frame having no swinging 
sides. 
5142. Gas Hotpers anp THEIR Tanks, W. Key.—Dated 16th December, 1879. 
—(Not proceeded with.) 2. 

This relates to a means for preventing the water in gas holder tanks 
from being frozen or unduly cooled. 

5143. Osrarninc CrYSTALLISED CARBON, J. Mactear.—Dated 16th Decem- 
ber, 1879.—(Not proceeded with.) 2d. 

This consists in subjecting a suitable compound of carbon to consider- 
able pressure and heat, so as to effect the separation from the carbon of 
the elements associated with it. 

5144. Manvuracture or Tosacco Pirgs, 7. Ascher.—Dated 16th December, 
1879.—(4 communication.) 6d. 

This consists in converting the mouth of the tube in the upper half of 
the pipe stem into a socket for the reception of the mouthpiece, by 
lining the same with thin sheet metal, thus forming an improved joint. 
5145. Bearinc ror Bicycues, &., T. and J. H. Pulmer.—Dated 16th 

December, 1879. 6d. 

This consists in the use of a flange or flanges dividing the case or 
journal of a bearing into square grooves, also the use of a ball and screw 
tor the purpose of contracting the bearing towards the centre of its 
axle, in combination with two or more rows of balls, and an adjustable 
cap. 

5146. Propucinc Ornaments, &c., ON OR IN GLAss, H. G. Richardson. — 
Dated 16th December, 1879.—{ Not proceeded with.) 2d. 

This consists of a process whereby ornaments, &c., are produced chiefly 
in vitrifiable or enamel colours on articles of glass, the said ornaments, 
&c., being covered with a film or layer of flint or transparent glass, or 
coloured or semi-opaque glass. 

6147. Spoor Tickets, &c., P. J. Livsey.—Dated 16th Deeeiaber, 1879.—(A 

ing long sti ibbons of 

s consists partly in preparing long strips or r ms Oo! r which 
are printed with the desired label at aeareee, and at the time of print- 
ing one or more holes are formed in the strips at equal intervals apart, 
and in the same relative position to the printed matter of each label. 
5148. Gas Srove ror Warmine Rooms, &., G. Bray.—Dated 16th Decei- 

ber, 1879.—(Not proceeded with.) 2d. 


coils, or zig-zag, or other formation of pipes or tubes—connected with or 
torming part of the stove—of any suitable shape, and of sufficient length 
and area to abstract the heat from the gases and air to any required 
extent, and diffuse it into the space to be warmed. 


5150. Iron anp Street, C. W. Siemens. —Dated 16th December, 1879. 6d. 

This consists partly in the construction of rotative furnaces with 
internally projecting tubes and bends filled with water so as to be 
encrusted by molten material or cinder forming ridges and mounds on 
the lining. 

5151. Mitts ror Grinpine Corn, F. Wirth.—Dated 16th 
December, 1879.—(A communication.) 4d. 

The jaw against which the toothed surface of the roller or drum is 
worked is made with alternate plates of iron and steel, the latter project- 
ing beyond the former so as to form the effective part of the grindin; 
surface, the plates being held together by regulating screws attached 
to a shackle, which is itself attached to a spring, and serves to hold the 
said plates. 

6152. Exastic Supports oR Burrers FoR Furniture, &c., R. Hay.—Dated 
16th December, 1879.—(Not proceeded with.) 2d. 

This consists in the application of one or more elastic supports or feet 
to furniture, &c., for the purpose of deadening the ion, prevent- 
ing the breakage, &c. 


5158. Buoys, Mann.—Dated 16th December, 1879. 6d. 
The buoy is constructed hollow with internal chambers containing 


This consists in passing the gases and heated air through a coil or © 
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liquid ; in connection with such chambers are air inlets and tubes com- 

municating with a fog horn or whistle. On the buoy being agitated the 

enclosed liquid draws the air from without the buoy, and forces it through 

the air tubes communicating with the horn or whistle. 

5164. Macuines, W. Gedge.—Dated 16th December, 1879.— 
(4 ed pom 4d. 

This machine — ting directly upon the sheaf, 
and the thrashing is mainly due to ~ Soo oe =o at which a cylinder 
revolves. 

5155. Conversion or Iron rvro Street, J. H. Wilson.—Dated 16th Decem- 
ber, 1879. 2d. 

Wrought iron or wrought iron scrap is mixed with certain proportions 
of —" ferro-manganese, and charcoal, in order to produce fine 
tool stee! 


5156. LicuT Pitt.—Dated 16th December, 1879. 

Thin salaten to apparahus which, Pirst, tes the carbon points to 

is relates to apparatus whic’ separa’ e carbon po! 

the proper distance for the display of the electric arc when the current is 
first established ; Secondly, feeds forward one of the carbon pencils to 
compensate for the waste which takes place so long as the current is 
passing; Thirdly, when the current is turned off, or when from any 
cause the current ceases to flow, instantaneously brings the carbon points 
into contact. 

H. F. Joel.— Dated 16th December, 1879. 

This consists essentially of an arrang wT duci ig electro agnet: 
or permanent magnets with induced lowes ti hereb 
great surface is brought into magnetic action, and a special induction 
current is produced, and distinct and separate circuits are formed for 
exciting the inducing electro-magnets, and for feeding a light or motive 
power engine at one and the same time from one machtne. 

5158. Srrarsinc Posts ror Wirr Fences, W. P. C. Buin.—Dated 16th 
December, 1879.—(Not proceeded with.) 2d. 

This consists in dispensing with all the appurtenances or accessories 
used as adjuncts to the straining or winding 8, rules, or bobbins, 
and employing a plain circular bar of iron merely to constitute the post. 
5159. Pepats ror Bicycues, &c., N. Wilson.—Dated 16th December, 1879. 

—(Not proceeded with. 2d. 


This relates to a peculiarly bal bination pedal, which ensures 
the pedal always presenting itself in ane best position for the rider when 
mounting. 

5160. Suarr Covpiryes, &c., W. Roberts.—Dated 16th December, 1879. 
6d. 


te ihe coupling the meeting ends of the two shafts to be coupled are 
red ina ~ | or cylindrical part by means of a key or of keys, the 
ia, or each key being in the form of at of a hollow truncated cone. 
5162. Repuctioy, Comminvtiox, OR PULVERISATION OF GraIN, &c., 
&. Wilson —Dated 16th December, 1879. ‘ 

This relates to the employment within a suitable box or case of wire 
rods, or thin strips of iron or stecl, arranged in radial or nearly radial 
sets or series around a shaft or spindle, rotating at a very high speed, and 
thereby effecting the reduction of the grain or other material. 

5168. Macnesia Hyprate or Macnesia, G. W. von —Dated 
28th December, 1879.--(A communication.)—( Not proceeded with.) 2d. 

This consists in mixing together in equivalents the lye of chloride of 
magnesium evaporated to abeut 45 deg. umé with hydrate of lime or 
limestone to a pap; heating the same in a reverberatory furnace to a weak 
red heat, and lixiviating the chloride of calcium by water. 

5164. Yarns or Varrecatep Corours, C. Hirst.—Dated 16th Dy b 


5182. VentiLatine THE INTERIOR OF &e, G. O'Brien.—Dated 18th 
December, 1879.—( Not proceeded with.) 2d. 
= exhalations are allowed to escape from the bed by means of a tube 
or pipe. 
ones. THE Backs or Books, A. Brehmer.—Dated 18th December, 


This. relates a beam and swinging, ¢ or in suit- 

able beari adjusting it to suit 

books of d 

5184. Increasinc THE bw AND Buoyancy oF VESSELS AND STEAMERS, 
8. Davies.—Dated 18th December, 1879.—( Not proceeded with.) 2d. 

This consists in placing two shafts across a vessel and 
and projecting on each side. One is placed preferably below and 1 
other above the water line. 

5185. Apparatus ror Dramatic Perrormances, W. H. Denstone.—Dated 
18th December, 1879.—(Not d with. 6d, 

This relates to 
optical illusions. 
5186. Apparatus To Facititate Horses Crossinc Streams, &c., H. 

Gardner.—Dated 18th December, 1879.—(A commun‘cation.) {Not 'pro- 
ceeded with.) 2d. 

This relates to the employment of air bags. 

5188. Saye &c., BE. Muir.—Dated 18th December, 1879.—( Not proceeded 


A oak iron sleeper has a base-plate extending on — side of a sufficient 
width to take in at least one of the ordinary sets o! ving stones, the 
outer edges being slightly turned up so as to form : shallow channel on 
the upper side of the hase-plate, which in the case of sets being employed 
may be filled in with concrete, &c., and so constitute a more effectual 
foundation for such sets, 


PP or p ng and working a variety of 


work, however fine the gauze of the comb may be, holes are remem 
the edges of the plates of which the comb is formed, and these = oad 
~ setup ina rhe suitably formed to allow of metal being run into 
the spaces between the plates, except where 5) required between 
them for the jack, and alsu where the slur coc! vay 
5218. Fans ror VENTILATING Mines, &c., 7. J. Bowlker and M. Watson, 
—Dated 20th December, 1879. 6d. 
This relates to a fan having two or more discharge outlets or chimneys 
and a number of vanes or blades. 
5219. Gatvanic Batteries, 7. Coad.—Dated 20th December, 1879. 6d. 
In this battery the usual positive and negative electrodes are employed 
and any suitable fluids, but to each of the outer cells is applied « cock 
for drawing off the liquid when required, or the cells ma = connected 
by suitable pipes and stop-cocks, so that they e-4 be all or emptied 
from one cell. Stop cocks are also provided, so that each one, or any 
number of cells may be disconnected from the ‘seunannder. 
5220. Arririciat Leatuer, G. Vaughan.—Dated 20th December, 1879, 
—(4 communication.) 
The fibrous material obtained by the mechanical disin’ tion of 
ordinary leather is incorporated with a suitable utinant form a 
plastic —- pt under pressure acquires a degree of density, 


5221. ‘Tor yor THE DRAWING OF PREPARING AND 
Sprynina Macuivery, J. L. Taylor and T. H. Rushton.—Dated 20th 
December, 1879. 

This consists in making the clearers driven b  Souring: at a slower 
surface speed than the slowest roller on the machis , with the driving 
shaft coupled in such a manner that a= box or length of clearer can be 
at once and i d by another. 

5222. METAL eg OR Panna, &e., R. J. Worrall.—Dated 20th 


5189. Traction Encrnes, J. Shanksand J. G. Lyon.—Dated 18th Decemb 


1879. 4d. 
This consists in constructing the fire-box of traction es with a 
transverse tube through which the axle of the rear or ing wheels 


passes, the said tube being surrounded with water. 
5190. Screw-privers, &c., 7. A. Weston.—Dated 18th December, 1879. 6d. 
This relates, First, to the ‘handle or holder applicable to screw-drivers 
and other tanged implements ; Secondly, to a tubular screw-driver body 
with flanged butt and removable tips ; hirdly, a tool holder constructed 
to hold two series or sets of tools, i.¢., one series or set in a chuck or 
interior recess and the other upon the exterior of the chuck. 
(Pou Frour Mitts, &c., W. Braun.—Dated 18th December, 
This relates to the construction of flour mill and other rollers in which 
the operating surface is of or ot ther —— in the form of a 
hollow cylinder or shell, and is on shaft, and has 
reference to methods of mounting the roller feaings. 
5192. Steam Generators, G. Alltbon.—Dated 19th December, 1879. 6d. 
This consists of a heater which is not open so as to allow water to enter, 
and has one or several pipes opening a and opening at its or 
their other end or ends in the steam space. ale is allowed to 
pervade the heater and pipes, and by kaon to Spent the water 
surrounding them. 
5193. anp J. C. Evans and J. W. Spencer.—Dated 19th 
December, 1879. 
This consists in a. the steel to form the outer envelope around a 
central core of iron or steel. 


5194. anp WALKING Sticks, G. H. R. Dabbs.—Dated 19th 


1879. 4d. 

This consists in a ae e material to the rubbers from a carding 
or scribbling machin combining therewith a series of rollers in 
such a manner as to distribute on to the film or fibre which is already 
passing over the doffer of the carding or condensing machine, another 
film either in a continuous film or in tufts or spots, when the two 
materials are carried forward through the rubbers and are rubbed 
together into one thread, and wound upon the bobbins ready for the 
mule or spinning frames to be drawn, spun, or twisted, producing either 
a continuously variegated coloured yarn or spotted yarn. 

5165. Penctt on Leap anp Crayon Howpers, J. H. Johnson.—Dated 
16th December, 1879.—(A communication.) 

This relates to pencil or lead and crayon holders in which jaws for 
grasping the lead or crayon are combined with a tubular sheaf or handle, 
a central lead con tube, and means for causing the jaws to open or 
close in order to release or grasp the lead. 

5166. Pristixc anp Dyerne TextiLe Fasrics anp Yarns, J. H. Rae.— 
16th December, 1879. 4d. 

There is printed on the cloth a colour composed of a salt of aniline, such 
as the chlorhydrate, the nitrate, the sulphate, or other salt of aniline in 
the necessary proportions. The pieces are padded with an engraved 
roller with a thickened solution of bichromate of potash, and by this 
means an “‘ ungreenable” black is obtained cleanly printed. 

5167. Apparatus FoR Stream Borers, W. White.— 
Dated 17th December, 1879. 

This relates to the construction of a pressure or vacuum gauge having 
an insulated stationary or setting hand or pointer, with which the ordi- 
nary moving hand makes contact, and completes an electric circuit 
through wires connected to a battery and electric bell, so as to sound an 
alarm when the boiler pressure is above or below the desired working limit. 
5168. Fire Licuters, J. Waldie.—Dated 17th December, 1879. 6d. 

This relates to apparatus for moulding and compressing fire-lighters 
made from wood, sawdust, spent waste, &c. 

5169. Carpinc Woot, &c., FE. Fairburn.—Dated 17th December, 1879. 4d. 

This relates to the use and employment of rising and falling combs or 
pins. 

5170. Manvractcre oF or Biocks From Woop or PaPer Putp, 
&c., C. A. Brode.—. 17th November, 1879. 4d. 

This relates to treating the materials with a solution of gum, traga- 
canth or tragancathin, and a paste, and ‘subjecting them to heat and 
pressure. 

5171. Taps or Cocks, H. J. Allison.—Dated 17th December, 1879.—(.A com- 
munication.) 4d. 

This consists of a tap formed so as to prevent leaking or the escape of 
fiuids, gases, or vapours. 

5172. Keys ror Locks, H. J. Al pon 17th December, 1879.—(A 
communicatron.)— (Not proceeded with 

This relates to a key, the bit of which is Satis and capable of 
retraction and extension, so as to be withdrawn nearly entirely into the 
interior of the barrel of the key or forced outwards therefrom at will by 
the action of a sliding rod working in the barrel. 

5173. Curtine or Spuirrine Fasrics, &c., W. R. Loke.—Dated 1ith 
December, 1879.—(.4 communication.) 6d. 

This comprises the combination of an endless band, knife, mechanism 
for operating said knife, means for feeding a fabric or material to 
knife, rollers tor stretching the fabric or material laterally before it is 
subjected to said knife, and mechanism for operating said rollers. 

5174. Manvuracrure or Leap Pipgs, &., F. A. Clark.—Dated 17th 
December, 1879. 6d. 

The pressing machinery is constructed with a double or with two con- 
tainers, so that one may be in position and be pressed whilst the other 
po naa its charge of lead or metal, and standing for the metal to 
solidify. 

5175. Marisers’ Compasses, A. W. L. Reddie.—Dated 17th December, 
+- (Not proceeded with -) 2d. 
is tely insulated, so that the 
needle will remain Suieiucneed by the iron or steel which may be 
near it. 
5176. Bat Castors, G. W. Heath.—Dated 17th December, 1879. 6d. 

This relates partly to the a) —— of a coating of nickel, copper, or 
other rust-resisting metal or alloy to castor balls and bearing pieces. 

S177. Gas sy Exectricity, J. Mackenzie.—Dated 17th December, 


mis consists in the starting and stopping the clockwork which actuates 
the switch by means of the same battery current which uces the 
secondary current, and so lights the gas, thus admitting the induction 
coil, and the switch being fixed close to the chandelier or aaher series or 
groups of gas burners to be lighted. 

5179. Cirncutar Macuiyes ror Compre SILK C. A. Barlow.— 
—Dated 17th December, 1879.—(A communication.) 6d. 

The levers for opening and closing the stocks form toggle joints ; one 
end of each pair of levers is jointed to the revolving drum, and the other 
end connected to the sliding bush, by which the stocks are opened and 
closed. The toggle joint is actuated by curves and inclines fixed to the 
main frame of the machine. The main drum is driven from the central 
axle by a strap and pulley, and by two worms and worm wheels and a 
pinion gearing into an internal wheel and the combing cylinders, and 
driven by straps and pulleys from the central axle, on which the hollow 
axle of the main drum revolves. 

5180. Apsustaste Hooxs ror Suprortinc CuRTAIN mere, &., W. 
Brierley.—Dated 17th December, 1879.—{A communication.) 6d. 

The hook is made adjustable in a plate of wood or any other suitable 
material, which is fixed to the wall in such a manner that its front 
surface lays even with the surface of the wall. 


R. P. Wright.—Dated 18th December, 1879.—{ Not proceeded 


iron with only one side, the other 
side being quite open. 


relates combination of paper-knives with umbrellas and 
ick 
Hypraviic For ConTROLIING Gas AND HN. 
ynard.— Dated 19th December, 1879.—(Not proceeded wi 

This ' Saehes partly ny means for shutting off or ee the gas or 
fluid by pessing through an adjustable apieniie seal. 
5197. Puriryixc Gas, H. J. Haddan.—Dated 19th December, 1879.—(A 

communication. —(Com 4d. 
This relates to the process of converting the sulphur contained in crude 
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This relates partly to the manufacture of metal end or panels for use 
in lieu of cioutiors, ites, and analogous structures, with the bars filling 
up or dane filling the structure, screwed by a threaded Stages of larger 
a ter than the rest of the bar, into the g or ral 
5223. PRODUCTION OF PHOTOGRAPHS UPON PorRcELAIN, &c., 4. 

M. Clark.—Dated 20th December, 1879.—(A communication.) 4d. 

This relates to the application of the photograph developed over the 

colours, so as to cover and modulate the same. 

5224. Guipino APPARATUS AND AXLES OF M. 
T. Pellowe, and J. Hopkins.—Dated 20) 1879. pro- 

This relates partly 
rim or flange th the is with: or 

ing substituted therefor. 

5225. Breecu-Loapine _FIRE-ARMS, W. R. Lake.—Dated 20th December, 
1879.(A }+(Not proceeded with. 

This comprises improvements in the lock mechanism and in the 
devices for extracting the shell and opening and closing the breech. 
5226. Drivino, OR Supportine REVOLVING 

Suarts, C. J. Appleby.—Dated 22nd December, 1879. 

This relates partly to the i of actuating a sliding clutch ~ aah a 
revolving shaft by means of a bar passing through a central open pume = 
the shaft, the inner end of such bar being connected to the sliding cl 
— its outer end is capable of being moved longitudinally backw 
and forward. 

5227. Sream BoiLer AND OTHER Furnaces, J. F. Flannery.—Dated 22nd 
December, 1879. 6d. 

In the case of hollow furnace bars combined with blast, the bar is so 
formed that the joint or surfaces forming the contact between the bar 
itself and the air reservoirs shall be horizontal, or nearly so—that is, in 
a line parallel, or nearly so, with the bottom of the furnace bar, so that 
the bar itself may freely expand or contract by the action of the he host 
without disturbing the tightness of the blast joints or exercising und 
pressure upon the bridge or upon the dead plate in front. 

5228. Manuracture oF SoDA AND y H. Brunner.—Dated 22nd 
December, 1879.—(Not proceeded with 
To. the vat liquor in the way, or red or, or 


gs into soluble sulphur compounds for removal, which consists in super- 
eating the crude gas by itself between the place of its generation and 
the washer. 
5198. Peramputators, J. C. Mewburn.—Dated 19th December, 1879.—(A 
communication.) 6d. 
This relates to a means for folding up the perambulator into a small 
compass when not in use. 
5199. Homocesgous Steet, @. de Laval.—Dated 19th Decem- 
This ie First, in the construction of a and lid of fi f 
substance, and the heating and a nae them to a conde: 
Secondly, "the application of water to the cockle, so as to produce a more 


and manganese, for of removing by ox: or decomposi- 
tion the sulphides 


229. Reversiste Toastino Iron, W. B. Gedge.—Dateld 22nd December, 


1879.—(A communication.)}—{ Not proceeded with. 
This consists of a plate with projecting wires or rack for bread. 
This plate is mounted upon a second plate at the end of a 80 as 


to be reversible horizontally, or about a vertical pivot or axis. 


52380. Fv FoR CALCINING AND OTHER Purposes, R. 8. Newall.— 
—Dated 22nd December, 


regular congelation of the steel from the bottom to the top, and thereby 

prevent the formation of hollows in the steel casting. 

Frerovus MaTERiats, J. Bottomley.—Dated 19th December, 

‘ 

relates to the formation of the sliver balls by pressure. 

5201. Power Movino CarriaGes anv Vessets, G. IV. von 
Navwrocki. 19th December, 1879.—(A communication.)—(Not pro- 
ceeded with.) 2 

This relates to the’ application of - or more vertical oblique levers to 
the ends or other convenient part of the carriage or vessel, whereby the 
power available for the draught of the same is more utilised, and the load 
moved with less power than hitherto necessary. 

5202. Comprnep Sare anp DESK, OR H. J. Fieldus.—Dated 
19th December, —(Not proceeded with. ) 

in th 
and adapted in cape and requirements to those of a table, desk, or 
case. 

5208. IncuBators, M. W. Montauban van —Dated 19th 
December, 1879. — 

A saddle-shaped A... made of copper or other suitable metal is me 
pede for imparting the requisite degree of heat to the whole of 


5204. Macuines, W. R. Lake.—Dated 19th December, 1879. 
—(A communication.) 10d. 
This comprises hani which in a manner, so as to 
gather, on, and bind the grain, and discharge the same. 
52065. Ixpicatinc tHe Rotation or Suarrs, B. Tower.—Dated 19th 


ember, 1879. 

This consists in indicating the of rotation of a shaft by a ure 
gauge subject to the pressure of fm aa into or exhausted from » pips 
in opposition to the increase or reduction of pressure produced 
heavy liquid by a centrifugal pump driven by the rotating shaft. 

5206. Execrric Lamps, G. G. André.—Dated 19th December, 1879. 6d. 

This relates partly to an outer tube clused at top, and with bed- te 
or socket near the lower end for securing the glass cylinder below it for 
the purpose of obtaining a large cooling surface with a small glass 
cylinder, and at the same time obtaining facility for the employment of 
any desired length of carbon, which can easily be replaced. 

5210. Orenrxe anv Ciostnc CarriaGE Heaps, A. Wood.—Dated 20th 

This consiste partly in 1 it each of the f 

consists partly in employing a‘ of the four of a landau 
a supporting bracket placed laced oto and extend beyond the axis of the 
pillar hinge. At the outer end of a bracket a boss is formed to receive 
an adjustable screw with a check nut, the adjustment of 
which the force of the spiral s) ig connected to it is concentrated more 
or less on the axis of the r hinge, thereby securely locking the 
opened head, and effectually preventing it from rising of its own accord. 
5211. oF Iron STEEL, G. EB. Dering.—Dated 20th 


December, 1 
The eee ba lined with a basic or with a carbonaceous lining, and 
the material is worked under excess of pressure by checking the egress 
of the issuing gases from the converter by any suitable means. 
5212. Vatve Gear ror Stream &c., A.C. Mather.—Dated 20th 
December, 1879.—(Not proceeded with.) 2d. 
In one modification the slide valve of a single cylinder is worked by 
means of a rotating crank or excentric pin. 


sais. Grixpinc on Crusuine Cray, A. Whitaker.—Dated 
December, ith. 


which 
5214. ror Rarttways, &c., J. 8. Williams.—Dated 20th 


1879. 
This consists in forming the ends of the rails the operation of sawing | 45 
instead of by planing. by 


5215. Manuracture or SAtvers, J. A. Rhodes and J. H. 

Barber.— Dated 20th December, 

portion. 

6216. rag’ ror Horses, &., H., J., and W. Ward.—Dated 20th 
n the 'y of shoe at the toe an are wi 

can be slid a toe-piece in front and spruns at the heel. 

5217. Macuines, W. Cotton.—Dated 20th December, 1879. 10d. 
In order that the combs which hold the jacks may stand to their 


879. 4d. 
This caaliae in the combination of a rotating furnace ha a central 
P for discharging the calcined materials oe a series of ploughs, 
having an oscillating movement. 
5231. Cicar Hoiper anp Pan J. G. Meyers.—Dated 
22nd December, 1879.—( Not 2d. 
This consists of an ash pan, the ae of which are turned over 


inwardly, leaving a space between same for the ash to pass At 
or near one end of the pan is fixed a clip or other holder for the 


5232. pes F. 22nd December, 1879.—(4 commu- 

nication.) —( 

This to 's ink from coal tar. 

52383. Bert Fasteners, G. F. Redfern.—Dated 22nd December, 1879.—(4 

This co er f 2 acxivie etal plate provided with attaching 

con of a flexible m pro a arms or 
— wm different lengths, and bent at varying distances from the edge 
of the pl 
5234. Suprortinc Boarps or Carps or Lace, J. Thomas.—Dated 22nd 
December, 1879.—(Not with.) 2d. 

The apparatus is formed with an angular or other sui formed 
channel or groove in a cross bar to receive one edge of the boa: oe, 
and to the opposite of or channel are applied elas’ 
projections adapted to th elastic pressure —— or to clip the 

opposite sides or ma shag | of the board or card, and the board or card is 
applied so that these elastic projections may bear on the eee or card 
within the lace or other fabric wound thereon. 
ones. ged, Larp, Tatiow, &c., W. McDonnell.— Dated 22nd Decem- 

This consists in melting fats at a low temperature by the same 
on or in a heated vessel exposed to steam or other so that as 
wate as it melts it is allowed to flow freely away to a suitable 

ver. 
Se H. Salsbury.—Dated 22nd December, 1879.—{Not pro- 
with 

This consists of a cast iron or other metallic box mounted wu 
ordinary feet, stand, or support, within which box are placed 
bricks serving as lining above, below, and surrounding a central passage 
or opening which serves at once for the insertion of the bits to be heated 
and as combustion chamber for the ignited gas, which will be supplied 
preferably through a valve device, or by ordinary atmospheric burners. 
5237. Movutpine anp Pressino ARTIFICIAL &c., H. Kinsey and G, 

ape —Dated 22nd December, 1879. 

tes chiefly to moulding which have a | 

mould, — or table arran, nto which the f vertically or horizontall: 
provided with — into w. the fuel or other material is fed, then 
compressed, and then discharged, the said table having an intermittent 
or continuous rotary motion, whereby all the moulds are brought succes- 
sively into their proper working position. 
5238. Riss anp StRETCHERS FOR UMBRELLAS AND PaRasoLs, J. W. Ship- 

man.— Dated 22nd December, 1879.— proce 

The rib wire, — is always hollow, is made of an oval, or nearly 
oval, cross section. 

5239. Vatves ror Steam, Gas, AND AIR J. H. Johnson.— Dated 
22nd December, 1879.—(A communication.) 

This consists of a rotating and lomgltudtal -4 ty adjustable valve ha’ 
duplex ports and passages in combination with a chest having an i 
for the admission of steam to the exterior of the valve, and having ports 
through which steam may be admitted to the cylinder and exhausted 
therefrom through the valve. 


re| Macazine Fire-arms, W. Trabue.—Dated 22nd 1879. 
This relates to improvements in the devices for 


cartridges from the a e into — to be ex ae tue also in 
the devices by which the shell is extracted 
Corixe Parer, 7. Pitt.—Dated December, 1879. 8d. 

of cutting paper into 


pated sheets forward upon delivers them on to the drop 
board, the hinder ends of the sheets being held against the travelling 
surface until the leading ends have entered bet 

rop board. 


TYPES AND STEREOTYPES, D, MeDougald.—Dated 23rd December, 1879 


impressions are formed one another, thus forming a matrix from 
which stereotype or plates may be 


his relates to a trough with a b m formed like a grid, and abd 
which bottom is mounted a shaft having a series of arms fixed thereon 
such a position that when the shaft revolves they work between the bars | 
he knife is caused 
f 5242. Manuracture or MATRICES FOR THE PropucTION OF ELECTRO- 
This consists in stamping, =~ or embossing into er 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
On ’Change in Birmingham this afternoon, as also in Wolver- 


hampton yesterday, the attendance of iron and coalmasters was 
unfavourably affected, alike in the matter of extent and infl 


Mines Drainage Area. Such apprehensions had not been 
decre by the action of the Commissioners who constitute the 
Tipton committee. In their effort to prevent the impending 
calamity, that body had issued a circular to every ratepayer 
setting forth the facts, which have already appeared in Tate 
ENGINEER, relative to the loss of pees ope appliances and drain- 
age works, and the drawing out o! seams. ‘To these con- 
sequences,” said the document, “‘may be alded what is perhaps 
par t to all others, viz., the depression of trade which must 


by the continuance of the holiday season, and the commencement 
of grouse-shooting. ‘The amount of new business transacted was, 
in consequence in part of this, restricted to within somewhat 
narrow limits. akers and agents of pig and finished iron 
were firm in demanding the higher prices that have ruled during 
the past two or three weeks. 

Native pig iron producers reported that their deliveries were 
increased as compared with a month , but that there was 

lenty of room for further improvement. The number of furnaces 
blowin in the district has been increased since my last report by 
the re-lighting of a furnace by a Walsall firm. The prices of 
hot-blast all-mine iron remain at £3 10s, to £3 15s. and £4, and 
cold-blast sorts are nominally £1 higher. The prices of this iron 
are not advancing in proportion to the increased rates asked for 
hematites by makers’ agents. And if our own producers wish to 
do a business they will act wisely in poruios under the hematite 

uotations. These, for Barrow and Tredegar make, continue at 
ryt per ton. The sales that are effected are, however, few. 

More business would now be doing in pig iron upon these 
markets but for the circumstance that some buyers who, a while 

0, declined to buy, say, Derbyshire iron at £2 10s., became 

armed later on fase bought in advance at £2 15s., and deliveries 
are this week being made by agents at that higher figure; though 
the metal has again fallen to 50s. At 50s. the smelters will take 
orders, but they are not eager for them, since they are convinced 
that prices will soon be much stronger again than they are now. 
South Yorkshire pigs are quoted £3 without business. Stafford- 
shire part-mine pigs are rt nt off at £3 to £3 5s., and cinder pigs 
at £2 2s. 6d, to £2 5s, 

The finished ironworks keep mostly steadily on the district 
through, though the sudden development of the hot weather has 
interfered somewhat with ar work, as the men find it 
impossible to continue before the furnaces. The makers of boiler 

lates stated this afternoon that business was a little better than 
laowle, but they were willing to accept orders at late rates. 

The makers of best thin sheets are doing a good business with 
Australia, and amongst the other foreign buyers Russia is rather 
conspicuous, The ‘heme demand is improving. ‘‘ Severn,” 
a“ were quoted at £13, and the thinner gauges of the same 
make—Messrs, G. P. and W. Baldwin—were quoted variously 
up to £24 as the maximum. 

The galvanizing sheet iron makers are full of orders. The 
—- for singles range from £8 to £8 10s. This branch of 

e iron trade now occupies the best position of any of the 
departments. 

oop iron makers reported themselves as well satisfied with 
the course which business is taking. They are W~ not alone 
upon American orders, but also upon Australian indents, which 
certain of them are receiving weekly. Then again, Russia and 
India are likewise buying. The home demand, too, is increasing 
a little. Prices are quoted at £6 15s. to £7 5s. per ton. 

The demand for those brands of marked bars that are to be 
had at £7 10s. per ton, instead at the £8 at which alone marked 
bars could be bought two or three weeks ago, has not improved 
since my last report, and I hear that the firm who took the 
initiative said a few days ago that “‘we could not trace a single 
additional order to the reduction.” 

The markets of to-day and yesterday were sensibly influenced 
in a favourable direction by the very encouraging character 
of the Board of Trade returns for July and the seven months of 
this year. The experience of finished ironmakers, both in 
South and also North Staffordshire, is conclusive that there is 
still a business being done with the United States ; but the trade 
was hardly prepared for the intelligence that the increase either 
upon the longer or the shorter period was what appears, reference 
being had either to quantity or to oan. A few orders have 

nm sec in the week for both oy strips, and also 
sheets for America, all at better prices t regulated previous 
contracts, but the extent of business done is strikingly 
incommensurate with the negotiations which have preceded it. 
Obviously the United States buyers are ge their way with 
much caution. They will not, if they can help it, be caught, 
when trade again droops, with the stocks of unsold British iron, 
either in Liverpool or in New York, with which they were caught 
five months ago. There are, too, some old Uni States con- 
tracts yet to be completed hereabout, the execution of a portion 
of which was suspended when trade fell off across the Atlantic. 
Makers are now pressing for permission to finish off these 
contracts. 

The tin-plate makers report themselves as in a fair condition, 
without experiencing any rush of orders. Good quality I.C. coke 
of Worcestershire make is quoted at 18s. per box, and charcoal 
brands range up to 288. per box. 

Engineering and heavy etree ga work is in more request 
this week than for some time past. Tenders all show a tendency 
to higher rates than would have been asked two months ago, to 
compensate for the advancing quotations by the majority of iron 
and steel firms, whether for crude or for rolled iron. Railway 
companies display an increasing disposition to buy constructive 
and permanent way requirements. Simultaneously there are 
orders arising which indicate the progress of manufactures and 
less trade inactivity generally throughout the country. 

The Patent Shaft and Axletree mpany Limited, Wednes- 
bury, secured on Tuesday the contract for the erection of new 

works in Birmingham. The magnitude of the work may be 
Judged when it is stated that it is claimed that the retort house 
be the largest in the world, namely, 489ft. long by 210ft. wide. 
Delivery extends into 1882, and one of the unsuccessful tenders 
was I hear for £42,000. Tenders will shortly be asked for the 
erection of gasworks at Tipton, competitive designs for which the 
local governing authorities are now considering. 

Corrugated sheets of 24 w.g. are not now — to buy at from 
£14 10s. for ordinary to £16 for a higher quality, delivered in 
bundles in London. 

The Antipodean orders brought by the fortnightly mail have 
contributed to the increase of the current business at the galva- 
— establishments. ‘lhe demand was not heavy, but it was 
sound—to meet consumers’ bond fide requirements, not to increase 
stocks upon speculative account. The iron wire trade, both 
galvanised and black, has been similarly advantaged by this last 
Australian mail. 

There is just now a better inquiry for heavy requisites for the 
Indian Empire than at any time since the late wholesale suspen- 
sion of Government work that could not plead urgency in rela- 
tion to the Afghan war. Iron and steel requisites for railway 
rolling stock, together with bridge and girder work, are in better 
request ; while manufacturing, tilling, and household necessities 
of the kinds turned out hereabouts are steadily acquiring more 
appreciable bulk. China and Japan are buying machinery and 
miscellaneous metal wares with less reluctance. 

The supply of coal to-day was in excess of the demand, and 
the prices at which it was obtainable showed no improvement. 
Indeed, the state of business was a matter of much complaint 
amongst colliery owners. Furnace coal is offered at 8s. 6d. into 
boats, and rough slack is 3s. 6d. to 4s. per ton gauge weight of 
22 cwt. per ton; forge coal, 6s. to 6s. 6d. 

As well in Birmingham to-day as in Wolverhampton yesterday, 
grave apprehensions were expressed touching the effect upon 
numerous colliery firms of no very conspicuous standing which 
would attend the success of the movement by the larger firms 

t Dudley, for the excluding of the Tipton district from the 


result and the distress that would be entailed on every industrial 
occupation in the district.” The committee accompany their 
circular with a blank form of approval of the Commissioners’ 
continued jurisdiction over the Tipton district. The petition for 
exemption has ly been presented, and it now rests with the 
Commissioners to decide whether the signatures represent a rate- 
able value of sufficient magnitude to render it valid. 

To-morrow—Friday—the Commissioners levy another annual 
penny per ton rate for surface drainage purposes throughout all 
the districts. 

Certain of the operative tin-plate makers in South Staffordshire 
and East Worcestershire have for several weeks been out on 


cipal collieries were visited. It would be impossible to attempt any 
description of the various mining plant seen during the excursion, 
extending over two days,{but perhaps the principal novelty was the 
new winding machinery which is being erected at the wood 
Colliery, near Nottingham, and to which I referred in one of my 
reports some months back. To remove all weight fiom the 
engines, except the actual load of coal being raised, the cage and 
rope are balanced in the shaft by means of a balance rope, and 
the system appeared to work most satisfactorily, the winding . 
engine, when at three-quarter stroke, being at full speed. ‘There 
are also being erected at the colliery new winding engines on the 
Koépe system, which consists in the rope simply passing round 
the drum as on a pulley. Various kinds of ventilating, hauling, 
and pumping apparatus were seen at the different collieries, and 
at the Barrow Hematite Colliery the members had an opportunity 
of inspecting the Coppee coke ovens in operation. 

‘he demand for hematite pig iron is improving, and the 
business lately transacted shows an increase on late experiences. 
The output of furnaces is fully maintained, and all the iron 
manufactured is going directly into consumption. Only a 
limited amount of stock is held. There is a fair inquiry from 
America, the Continent, and the colonies, and on home account 


strike against a reduction in their wages of 74 per cent. On 
ee the proprietors of the Osier Bed [ron Company, 
olver' 


ampton, withdrew the notice, and the men have resumed 
work at the old rate of wages. It is expected that the other 
employers will now give way. 

e operative chain-makers in the Cradley Heath district are 
now, with few exceptions, all out on strike. It is stated that one of 
the employers has offered to pay the new 4s. advanced list price, 
but Bon men refused to go in until the whole of the masters 
concede. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


ALTHOUGH there is still no very material accession of actually 
new orders coming into the market, a thoroughly sound, if only 
small, business appears to be doing. There is no question that a 
considerable weight of iron is going into consumption throughout 
the district, and as I have pointed out previousiy, it is simply 
because iron users supplied themselves so liberally a few months 
back that they are not at present buying in we | large quantities. 
Consumers’ stocks are, however, being worked off, and makers, 
although selling comparatively little, are very firm, with less dis- 

ition than ever to contract very far forward at present rates. 
oF course it would be scarcely correct as yet to say that amongst 
the iron-using trades of this district there is any real activity 
upon new work, but they are busier upon old contracts, specifica- 
tions for which were not previously being sent in very freely, and 
there is a feeling of greater confidence generally with more 
inquiries in the market, which, it is hoped, will lead to some fair 
orders being given out. 

There was only a sluggish market at Manchester on Tuesday, 
but there was no giving way in prices, makers being firm at last 
week’s rates. Lancashire makers of pig iron are getting small 
orders, chiefly for foundry numbers, and for delivery into the 
Manchester district their quotations remain at about 50s. per ton 
for No. 3 foundry, and 49s. for No. 4 forge less 24 per cent. The 
business doing in outside brands is confined chiefly to Lincoln- 
shire and Derbyshire makes, the aoe quoted for north country 
iron being still so much above those of the other brands, that 
sellers of Middlesbrough have little or no chance in this market. 
For Lincolnshire and Derbyshire irons the average prices for 
delivery into the Manchester district are about 50s. to 51s. per 
ton less 24 per cent., but there is not much doing; sellers, how- 
ever, being tolerably well sold are not very pressing for orders. 
In Middlesbrough iron the quotations, which however are little 
more than nominal, are about 52s. to 52s. 4d. per ton net cash 
for g.m.b. delivered equal to Manchester. 

Finished ironmakers, although not receiving any very consider- 
able number of new orders, generally report a fair amount of 
inquiry, with better specifications coming in on old contracts,and 
most of the local forges are now tolerably well employed. Prices 
are still without any material change, the average quotations for 
local bars delivered into the Manchester district being about 
£6 2s. 6d. to £6 5s. per ton, with North Staffordshire qualities 
about the same Lys Hoops, for which there is a moderate 
demand, can still ught at under £7 per ton for delivery into 
this district. 

In the engineering branches of trade any improvement only 
makes itself very slowly felt. From what I hear in the market 
there would seem to be more inquiries stirring in the district, but 
the actual position of either founders, engine2rs, or machinists, 
does seem to be much better. Most of the firms are kept going, 
shipbuilders and marine engineers being ‘generally busy upon 
work in hand, which in some cases will see them over a consider- 
able period, but in other branches the position of affairs is much 
less satisfactory, and any activity as a rule is in finishing old 
orders with very few new ones coming in, and there are scarcely 
any firms who are at present applying for additional men. 

e coal trade continues extremely dep , and a large pro- 
portion of the pits are not working more than half time. wer 
prices than have been known in the trade for many years past 
are now being taken, and contracts, in some cases extending over 
the next five —_ are being entered into for gas coal. 
descriptions of round coal are very bad to sell, and at the pit 
mouth prices average about 7s. to 7s. 6d. for good round 
5s. 6d. to 6s. 3d. for seconds, and 4s. 6d. to 5s. for common roun 
coal, Engine fuel, if anything, has been rather easier, the lower 
classes of both burgy and slack having been offered at lower 

rices than have late — asked, but the best qualities are still 

tm at late rates. ‘or good burgy 4s. to 4s. 3d. per ton still 
quoted, but ne sorts can be bought in some cases at 3s. 6d. 
to 3s. 9d. per ton ; for best slack 3s. 6d. ton is obtained, but 
Peg sorts can be bought at from 9d. to 3s. per ton at 
the pit. 

In shipping there has been rather more activity during the 
week, chiefly in coast but the prices taken are still 
extremely low, steam coal delivered at either Garston or Liver- 
gy gps offered at 6s. to 6s. 6d., and good round coal at 8s. to 

. per ton. 

The demand for coke continues very dull, and Lancashire makes 
at the ovens are quoted at from 9s. to 12s. per ton according to 


quality. 

The Manchester, Sheffield, and Lincolnshire Railway Com- 
yoy he locomotive works at Gorton, near Manchester, were on 

riday visited by members of the Manchester Scientific and 
Mechanical Society, and a quantity of interesting machinery was 
inspected. Of course the plant generally is much the same as 
that employed in other similar works, but the slotting machines 
ap to attract considerable attention, and one in particular 
for cutting out the under-frames of locomotives may be men- 
tioned. is was what may be termed a heavy frame 
machine, with three heads, driven by friction ing, 
and having three automatic traverses for the tools. By 
this machine six frames, each lin. thick and bolted together, 
are cut through simultaneously. In the same per nnn 
there was also a quadruple boring machine, for le-boxes, 
&c., by which one man and a boy are enabled to perform the 
work of three large lathes. Somewhat of a novelty was also 
shown to the members in the shape of bushes for outside rod 
which are cast to size in chill, and are then ready for being plac: 
in without any tool work whatever. In addition to the saving of 
labour, the unworked surfaces, I was informed, were considered 
to be better than those which had been tooled. 

The members of the Manchester Geological Society, in company 
with the South Staffordshire and East Worcestershire Institute 
of Mining Eaginesrs, last week made an excursion to the 
Nottingham and Sheffield coal-fields, and a number of the prin- 


the demand is much better than of late. Prices are, practically 
speaking, unchanged, but there is a tendency in the direction of 
increased values. 

In the steel trade, makers of railway material and of merchant 
qualities of steel are fully employed, and they have lately booked 
several good orders, 

Shipbuilders and engineers have not secured any new contracts 
of moment, but their hands may be said to be full of work for 
some time tocome. Finished iron and steel is largely used. 

Iron ore and coal are steadier in tune, and sales are now more 
freely entered into. 

As an instance of the better trade experienced by the district 
during the past six months it is worthy of note that the Furness 
Railway Company, which may be taken as a fair criterion, has 
declared a dividend of 64 per cent. against 4 per cent. in the 
previous half year, and 3 per cent in the corresponding half 
of last year. The shareholders are also gratified that present 
appearances seem to justify the hope of a continuance of this 
position. The directors have derived much benefit from the 
opening of the new Ramsden dock, which has introduced a very 
large class of shipping to the port, and brought on to the railway 
@ neavy traffic. e growth of the cattle trade has been such as 
to necessitate the extension of the cattle lairs, and conveniences 
in the slaughtering ee. The di rs propose to 
construct a new graving dock for large ships. 

It is announced that the Anchor Line of steamships from 
Barrow to New York will in future run at fortnightly intervals, 
and that in a short time a weekly service will be established. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) i 

Tue Cleveland pig iron trade has continued much firmer than 
many people expected since I last wrote. At the market on 
Tuesday, although, owing to local prices there was but a com- 
paratively small attendance, the tone of trade was not at all 
deteriorated, and prices were well maintained. For No. 3 the 
sae figure was 44s. net cash, and consumers were anxious to 
purchase. 

The returns of the Cleveland Ironmasters’ Association have 
been issued since my last letter. For the month they show a 
general increase of stock, but not to any large extent; 
112 furnaces are now blowing as compared with 79 at the corre- 
sponding period of last year. The following are the returns :— 


MAKE OF CLEVELAND PIG IRON. 

‘ort of Total of 

Middlesbrough. district. 

Month ending 30th June, 1880.. 129,414... . 161,709 
Month ending 31st July, 1880 .. 131,824 tons.. 163,254 
Increase upon June, 1880 “7,545 

MAKE OF OTHER KINDS OF IRON 
(Including hematite and spiegeleisen) = of 
Month ending 30th June, 1880.. .. .. .. .. 44,254 
Month ending 31st July, 1880... .. .. .. 49,354 
Increase upon June, 1880.. .. .. .. 5,100 
Total make, July, 1880 .. .. ..- 212,608 
Increase upon June, 1880 .. 6,645 
SHIPMENTS FOREIGN OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. 
Month ending 30th June, 1880.. .. .. .. .. 48,745 
Month ending 3lst July, 1880.. .. .. .. 44, 

Corresponding month last year .. .. .. oe 29,707 
Increase upon July, 1879 .. 15,082 


SHIPMENTS COASTWISE OF PIG IRON FROM PORT OF 


MIDDLESBROUGH. 

Month ending 30th June, 1880.. .. .. .. 38,441 

Corresponding month last year 
Increase upon July, 1879 .. .. -. 5,399 


MAKERS’ STOCKS OF CLEVELAND IRON. 


Port of Middlesbrough. Total of district. 
108,896 

Increase upon June, 1880.. .. .. 3,557 

STOCK IN WARRANT STORES. 
Public stores, 30th June,1880.. .. .. .. . J 
Public stores, 81st July 1880 .. .. .. .. 110,313* 
Makers’ stores, 30th June, 1880 .. .. .. 42,157 
Makers’ stores, 3lst July, 1880 oe ee 41,555 
ABSTRACT. 

Increase in make of Cleveland iron upon June, 1880 1,545 
Decrease in makers’ stocks upon June, 1880 .. .. 3,557 
Increase in stock in public stores upon June, 1880... 7,623 
Decrease in stock in makers’ stores, upon June, 1£80 602 


JNO. DENNINGTON, Secretary. 


*In North-Eastern Railway Company's sto! 17,993 
In Messrs. Connal and Co.’s stores... .. .. .. 92,320 
110,313 


The make of Cleveland pig iron for the six months ended the 
30th June amounts to 957,721 tons as compared with 686,691 
tons in the corresponding half of 1879, an increase of 271,030 
tons. During the same period there have been manufactured in 
the district 240,806 tons of hematite and spiegeleisen, as com- 

with 130,855 tons in the corresponding half of last year, an 
increase of 109,951 tons. 

The North-Eastern traffic returns again show an increase of 
over £13,000 as compared with the corresponding week last year. 
It should be remembered that in August, 1879, trade was begin- 
ning to turn, so that the present returns will compare favourably 
with those of almost any preceding year. 

The report of the engineer of the North-Eastern Railway 
Company states that the works at the Hartlepool docks are now 
so far completed, that vessels of large draught of water have 

in by the new entrance, and the removal of the coffer- 
am and the dredging is nearly finished. 

The starting of the Erimus Works, near Stockton, where costly 


steel plant has been put down, is expected to take place during 

resent month. 

manufactured iron trade is somewhat brisker, and prices 
i The consumption of bar 


the 
recently quoted are well maintained. 


182 


THE ENGINEER. 


Ava. I3, 1880. 


iron is increasing, and the demand for shipbuilding iron of all 
qualities is large. 

Tron shipbuilding on the Tees and at the Hartlepools continues 
brisk. On Saturday Messrs. W. Gray and Co. launched from 
their yard a large iron screw-steamer, built to the order of Messrs. 
J. Merryweather and Co., of West Hartlepool. The steamer 
is 256ft. Gin. long, 34ft. Gin. broad, and 19ft. Sin. and 24ft. 
depth of hold. The engines are of 150-horse power nominal, 
supplied by Messrs. T. Richardson and Co. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


For three weeks I have persistently pointed to the wide-spread 
impression that we are once more on the eve of a rise of prices. 
I notice that the official remarks which precede the weekly list of 
the Sheffield Stock Exchange confirm the view. 

Electric signalling is being very generally adopted in the mines 
in this district. Manvers Main, Diney, Nunnery, the Wharn- 
cliffe Silkstone, and other collieries are now fitted with this 
system of signalling, and its rapid extension shows that the 
South Yorkshire coalowner:. are anxious to do all they can to 
minimise the danger attendant on the collier’s perilous calling. 
Telephones are also being largely brought into operation. 
Messrs. Tasker, Sons, and Co., to whose exertion the adoption of 
the telephone and electric signalling, in this and other districts, 
is entirely due, have had an uphill battle to fight, but they are 
now reaping the reward of energetic perseverance. 

Another new railway is projected in this district—from 
Rotherham to Bawtry, and meetings are being held in support 
of the scheme in Whiston, Wickersley, Maltby, and Pickhill. 
I hear of a further railroad scheme in the Derbyshire district ; 
but details of the route proposed to be trave have not yet 
reached me. 

I “assisted” on Tuesday at the launch of the Assyrian 
Monarch, the new steamship added to the fleet of the Royal 
Exchange Shipping Company, Limited, the shares of which are 
largely held in Sheffield. The vessel is built of Siemens-Martin 
steel plates, and though Hull may be regarded as the water-gate 
of Sheffield, and Sheffield has been styled ‘‘ the steelopolis of the 
world,” not a ton of Sheffield steel has been employed in the 
construction of the vessel. All the plates were supplied by a 

ow firm, and Sir John Brown, the chairman of Earle’s 
Shipbuilding Company, in whose yard the Assyrian Monarch 
was built, said that the steel was as tough as copper, and would 
bend like paper without porate The vessel is the first steel 
ship which has been built at Hull, and is the largest ever 
launched onthe Humber. She is intended to trade between New 
York and London. Other three vessels of similar type are being 
built for the same company by Messrs. M‘Millan and Co., of 
Dumbarton. 

Messrs. Galloway and Son, of Manchester, are erecting for 
Messrs. Steel, Tozer, and Hampton, Limited, Phenix Works, 
Rotherham, two of the largest blowing engines ever made for 
Bessemer purposes. Twenty-five years ago Messrs. Galloway 
erected the machinery for the first Bessemer process for making 
steel at the Atlas Works—Messrs. John Brown and Co. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been irregular this week, in consequence 
of a strike of miners, which has assumed very large proportions. 
Ata meeting of Lanarkshire ironmasters on Wednesday it was 
resolved to damp down all the blast furnaces, except those at the 
works where a sliding scale is in operation. The works in Ayr- 
shire are not affected by the resolution, but out of 117 hithertoin 
blast, there will be about fifty put out, and the production will 
be reduced by about 9000 tons per week. So long as the issue of 
the strike is doubtful business will continue in an unsettled state. 
In the meantime, there is no lack of pig iron to supply all wants, 
which might be easily met from stocks for a considerable time. 
The exports have been good, amounting during the past week to 
12,260 tons, as compared with 10,015 in the preceding week. The 
stocks in Messrs. Connal and Co.’s stores remain practically 
the same. Should the strike continue for a short time longer, 
masters will be compelled to damp down a proportion of their 
blast furnaces. 

The warrant market opened firmly on Friday morning, when 
business was done at from 55s. 44d. to 54s. 104d. cash, the quo- 
tations in the afternoon being 55s. 14d. to 54s. 44d. On Monday 
the market opened very dull, but there was a smart recovery in 
the course of the day. the morning the quotations varied 
from 53s. 3d. to 53s. 9d. cash, and 54s., 53s. 6d., and 54s. one 
month. There was a further improvement in the afternoon from 
53s. 9d. to 54s. 3d. cash. Business opened on Tuesday at 54s. 6d. 
cash, receded to 54s. 14d., and then improved to 54s. 74d. cash, 
and 54s. 9d. one month, the quotations in the afternoon being 
fully 55s. The market was irregular and excited on Wednesday 
owing to the miners’ strike, but to-day, Thursday, business has 
been almost stationary at Tuesday’s prices, and there is a desire 
to await result of the collision between employers and workmen. 

The demand for manufactured iron has again been somewhat 
quieter, but prices are unchanged. Last week’s shipments of 
iron manufactures from the Clyde included £7300 worth of 
machinery, of which £3300 went to Iloilo, £1250 to Manilla, 
£1000 to Halifax, £650 to Oporto, and £550 to Brisbane ; £20,000 
miscellaneous articles, of which £7300 were castings for Colombo, 
26000 for Manilla, £3700 for Iloilo, £1600 for the Cape, and £700 
to Canada. 

On Monday morning the boilermakers in the employment of 
the Glasgow Iron Company at Motherwell came out on strike for 
an advance of wages. Their pay was increased ls. per week in 
January last, but the men allege that their remuneration is still 
below that current in the trade. 

The coals shipped from Glasgow harbour in the course of the 
past week amounted to 12,485 tons, being 1480 tons less than in 
the preceding week, the falling off being attributable to the 
miners’ strike. Several vessels left the harbour without getting 
supplied, owing to the same cause. Stocks are reported to be 
comparatively light now at most of the collieries, but were the 
prices increased, as they are likely to be in consequence of the 
strike, the effect is expected to be a diminution in the amount of 
business, which is already much more limited than could be 
desired. The trade in the eastern mining counties is slightly 
more active, as a result of the difficulty of obtaining supplies in 
the west, but there is no alteration in prices. 

During the greater part of last and present week a very large 
proportion of the miners of Lanarkshire have been on strike for 
an advance of 1s. per day in their wages. It is estimated that 
close upon 10,000 men are out; other mining districts have been 
exceedingly disturbed and lawless. Large crowds of men and 
boys have paraded the various districts with sticks and pone gems | 
acting as pickets to prevent any of the miners going to work, an 
even the wives of the men on strike have in some places turned 
out for duty of this description. Men who were inclined to con- 
tinue at work have had the doors and windows of their houses 
smashed, and other property belonging to them destroyed, while 
in some instances serious cases of assault have taken place. The 
whole available police force has been called into requisition to 
repress the disturbances. 

A proposal is on foot for the extension of the Highland Rail- 
way from Stanley to Dundee. ‘ 

The Oban Town Council have resolved to apply to Parliament 
next session for powers to introduce an additional supply of water 
to the town, 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Wates has the unenviable notoriety of being one of the few 
places in the United Kingdom where a railway is not only to be 
sold, but the rails taken up, and, together with rolling stock, 
sold. This is a branch line from Shrewsbury to Llanymynach, 
In English this is the Monk’s Church. There was a prospect 
that the place, with its antiquarian interest, would pay; but the 
trading age was against it, and as simply a pleasure branch it 
became unremunerative. 

The shipment returns from the Welsh ports for July show a 
satisfactory condition, and a review of trade generally for that 
month is hopeful. 

From Cardiff the quantity of iron and steel shipped of all de- 
scriptions during July was 9654 tons, from Swansea 1941 tons and 
from Newport, Mon., 22,379 tons. Of coal there wassent from 
Cardiff during the same period nearly 400,000 tons, from Swansea 
71,976 tons, from Newport 88,374 tons; of coke from Cardiff 
4987 tons, Swansea 983 tons, and from Newport 1088 tons. Both 
as regards Cardiff coal and iron there is a marked increase at each 
port. In the matter of coal Cardiff shows an increase of 76,000 
tons over the shipments for July, 79, Newport an increase of 
19,034 tons, and at Swansea of 16,970 tons. 

In the coal trade at Cardiff last week there was a good deal 
done, the exports being 96,049 tons, exclusive of bunker coal and 
coastwise freights, which brought it up to nearly 150,000 tons. 
On all the lines this improved state of things has told well, quite 
justifying the dividends of 10 per cent., for the Rhymney, and 
10 per cent. with 4 per cent. bonus, for the Taff Vale lines. 

Some doubt has been thrown out by contemporaries as to this 
condition of things continuing, as far as the Rhymney line is con- 
cerned, the Dowlais iron ore imports from Spain being, it is 
alleged, to be diverted. I am assured, as regards this, that the 
Rhymney Railway holds long contracts, and that there is no fear 
of such a contingency. 

The turn in the iron trade seems to have taken place at last. 
Trade is sobering down into a steadier course, and old connections 
long closed, or at all events of a very insignificant character, have 
reopened business. Dowlais and Cyfarthfa have both been 
occupied with bar iron for Turkey. Last week Dowlais sent 

50 tons bar to Constantinople, and Crawshay 101 tons to the 
same destination. It is much to be hoped that the old bar iron 
trade with Mediterranean ports will revive. 

Dowlais sent off a fine cargo of 1230 tons steel rails to Barce- 
lona last week, Rhymney 773 tons to Aarhuas. 

mavon, Dowlais, and Rhymney imported large quantities 
of iron ore last week, principally from Bilbao. 

The Risca Explosion Committee have only received £394 so far. 
This, however, does not include Mansion House and other impor- 
tant subscriptions. Still it is evident that public sympathy is not 
so bountiful as in the case of Abercarne. ‘The district committee 


issue photographs and copies of verses, the proceeds of which go | 
to the bereaved. The country will not let the poor women and | 


orphans suffer, but it is much to be hoped that the colliers them- 
selves will start the permanent fund. 

At the meeting of the Swansea Harbour Trust this week satis- 
factory accounts were given regarding the progress of the new 
dock, and it was thought it would be complete and open in 
two years. e income of the harbour at present is greater than 
has been known. It is likely that the new dry dock contem- 
plated will be postponed for the present, only the entrance made. 

The De Bay propeller was tried off Cardiff on board the 
Cora Maria this week, and was voted a great success. Its mean 
speed was 11°22 miles an hour compared with 8°73 with ordinary 
screw. 

Prices remain much about the same in coal, coke, and iron. 
In iron the tendency is to advance. Business is fairly good at 
Landore steel works, as regards that part where the new furnaces 
have been started. The make of pig at Hirwain continues, 
quality excellent. 

The Risca Colliery is now being oy restored to its former 
condition. The colliers have agreed to be represented at the 
inquiry. 


PRICES CURRENT. 


pared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


£s. d. | 4. 
G.m.b.—No. 1.. .. .. 215 Glengarnock—No.1 .. 217 0 
No. No.3 .. 215 0 
Gartsherrie -No.1 .. 219 0! Dalmellington—No.1.. 215 0 
No. 3 - 216 0 No.8... 213 0 
Coltnmess—No.1 .. .. 219 6! At Ardrossan. 
No. « 215 0} 
Summerlee—No.1 .. 217 6, Shotts—No.1l.. .. .. 219 0 
Monkland—No.1.. .. 215 6 At Leith. 
Olyde—No. 1 . - 216 0 | CLevELAND— 
Boo isc, oo S18 6 £246 
At Broomielaw. No. 4, foundry .. .. 2 3 9 
Calder—No.1.. — .. 218 0/| No.4, forge .. .. .. 32 8 6 
Mottled or white .. .. 2 2 0 
At Port Dundas. Thornaby hematite .. 315 0 


TREDEGAR—MOonMOUTHSHIRE—No. 3 tin-plate pig iron, 75s. at works. 
No. 3 foundry pig iron, 6us. 0d. 
£8. d, 


Wates—lIron rails, f.0.b. ws 610 
Iron bars, f.o.b. ee 610 
forge, at Sheffield on SP 
No. 3 ee 210 
LANCASHIRE, in Manchester—No.3and4., 2 9 
Hematite, at works, Millom ‘“ Bessemer ”— 
No, 1 to No. 3 op on 310 
Forge, mottled and white .. ‘eo oe os 
Maryport Hematite—No. 1 to No. 3 ~ 310 
Puddled Bar— 
Waes—Rail quality, at works oe 4 
CLEVELAND, delivered on trucks oo oo € 
MIDDLESBROUGH l6in., plate quality, per ton 4 1 
LANCASHIRE, delivered at Manchester 


MANUFACTURED IRON. 
Ship, Bridge, and Mast Plates— 


oS oon 
ooo coo’ 


Ssss sssss 


on 
cooo 


Gtascow, f.0.b., per ton oe 710 Oto 810 0 
Wares—At works, net .. -- 710 Oto 715 0 
Mipp.essroves, in trucks, at works - 70 0to10 0 0 
Boiler Plates— 
WELsH ve oe 10 0 0t0 00 6 
LancasulreE, to 5 cwt. each plate .. - 8 2 6to 8 5 0 
Bow ine and Low Moor— 
Under 2} cwt. each, upto4cwt. percwt. 1 2 Oto 1 7°0 
4cwt. up to7 cwt. and upwards... -- 110 Oto 119 0 
STAFFORDSHIRE, per ton 910 0to13 0 0 
free on trucks 8 0 0to10 0 0 
Gtascow, f.0.b., per ton oe 80 0to 900 
Angle Iron— 
Bow tne and Low Moor, per cwt. .. ve 8330 
STarYORDSHIRE, per ton 8 0 0to 9 00 
STOCKTON .. oe oe 610 0t0 000 
Rounp Oak pe oe os 9 2 6tol4 0 0 
CLEVELAND oo ee ee ee - 517 6to 6 5 0 
Weisu ie 7 0 Oto 710 0 
Grasoow, f.0.b., per ton 60 0t0 700 


Bar Iron— 

Low Moor and Bow ina, per cwt. .. + 019 Oto 1406 
STAFFORDSHIRE, per ton ae on « 7 0 0to 1010 09 

_Rovunp Oak oe ee 812 6to 1310 0 
Merchant Bars— 

SrockToN .. ee ee + 610 Oto 615 0 
WELSH ee ee 6 5 Oto 615 0 
LANCASHIRE oe ee oe ee + 6 5 Oto 610 0 
GLasGow, f.o.b. .. ee ee - 610 0to 700 
Suerrietp—Bars from warehouse .. 7:0 Oto 710 0 

Sheets ee 9 0 0to 000 

Nail Rods,—G.ascow, f.0.b., per to + 610 0to 700 
CLEVELAND ee oe 60 0t0000 

WALES ee ee 51 Oto 600 

Railway Chairs—G.ascow, f.o.b., por ton 410 Oto 5 0 0 

Pipes—G.aseow, f.o.b., per ton 

Sheets—Gascow (singles), per ton .. 710 8 00 

.. 615 7 5 0 

STEEL. 

SaerrreLp—At works— £8. 4, 
Spring steel ee 18:0 Oto2l 0 0 
Ordinary cast rods os oe os + 17 0 Oto 2% 0 0 
Fair average steel ee ee oe 2 0 36 0 0 
Sheet, crucible .. ee ee 24 0 Oto 64 O 0 
Sheets, Bessemer ee oe oe 16 0 Oto 22 0 0 
Second-class tool.. ee ee 32 Oto 48 0 0 
Best special steels ee oe 50 0 Oto 76 0 0 

Best tool ee ee 52 0 Oto7 0 0 
ee ee ee es 76 0 Otoll2 0 
Rai ae ee ee 60 0to 700 
Sheffield steel ship plates .. + 18 0 0 
Sheffield steel boiler plates .. ee + 140 O0tol6 0 0 
Waes—Rails .. ee ee 715 Oto 810 0 
Bessemer pigiron .. oe 8310 Oto 315 0 
MISCELLANEOUS METALS. 
£4. 4, 

Copper—Chili bars perton 6010 0to6l 0 0 
British cake and ingots ee es - 6 0 0 to 6610 0 
Best selected .. ee ee - 66 0 0to 67 0 0 
British sheets, strong .. oe . + Tl 0 Oto72 00 

Tin—Straits on oe ee es 88 5 0to 8810 0 
British blocks, refined... ee 9 0 0t095 0 0 

bars es + 8 0 0 0 

Lead—Spanish pig 155 0t01610 0 
Sheet ee ee 0 0 0to17 00 

Spelter—Silesian 18 0 9to1810 0 
nc—English sheet . 2210 210 0 

Phosphor Bronze—per ton— 

Bearing metal XI os 00 Otoll2 0 0 
Other alloys oe ee -- 120 0 0t0135 0 0 
Nickel, per Ib., 28. 6d. to 3s. 

COAL, COKE, OIL, &c. 

Coke— £s.d. d. | Smithy .. .. 0106-0120 
Durham... .. 0100—0120/ South Durham.. 0 66-0130 
Derbyshire.. .. 0120-0130! Derbyshire— 

Shefhield, melting 0 16 0—0 17 0 Best at pits .. 0 80-0110 

Tredegar .. .. 0 00-0126 Converting .. 0 76—0 90 

Wales—Rhondda. 0 10 0—0 12 6 Slack - « 0 38-0 60 

Coals, best, per ton— Lancashire—Wigan pit prices— 
South Yorkshire—At the pits— Arley .. .. 0 76-0 80 

Branch .. .. 0 11 2—01311 Pemberton 4ft. 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 Forge coal ., 0 46—0 50 
0 T6-0 90) Bur 39-0 48 
Steam coal * 0 6 00 66) Slac eo of © 30-0 36 
Slack . .. 0 36—0 4 Oils, tun— £s.d. £8.d. 

Wales, through... 0 86—0 89 Lard oil .. 3910 040 00 
Steam, less2}.. 0 83—0106/ Linseed .. 26 10 0—26150 
House, at port 0 79—0 93] Rapeseed, brown 28 10 0—23 126 
Small steam .. 0 23—0 36 ». Engl. pale 30 10 0—30126 
Smallhouse .. 0 83—0 § Petroleum,refin'd 

Glasgow—Per ton, f.o.b.— (per gal.) 0 O72 000 
Main.. .. .. 0 590 60 Ow, cwt 2 00-000 

t .. « 60-0 68 
* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 
& s. 8. | £8. 
Teak, load .. .. ..13 0 1510 Quebec pine, 2nd.. 10 0 1610 
Quebec pine, red 3 0 5 o 8rd... 8 0 1010 
yellow.. 3 5 5 0 | Canada, spruce Ist. 910 1010 
pitch 35 410 | Srdand2nd 7 5 8 5 
Qak .. .. 5 0 6 0 | New Brunswick .. 610 8 0 
Birch 310 415 Archangel .. .. 9 0 18 © 
Elm .. .. 4 5 5 0) St.Petersburg ..13 0 16 0 
Finland .. .. .. 1010 1110 

Dantsic & Meml.oak 310 5 0 | Wyburg.. .. .. 810 ll 0 

Pir .. .. .. « 428 410 | Battens,allsorts .. 60 810 
» undersized .. 410 2 | FLoortncsps.sq.oflin. d. s. d. 

ae ar 810 4 5) Firstyellow .. ..10 0 15 0 

» Swedith .. .. 110 2 5 | » White .. .. 8 6 10 0 
Wainscot, Biga,log.. 3 0 5 0 | Second quality 761 0 
Lath, Dantric,fathom 410 510 | Mahogany, Cuba, s.d. a. d. 
St. Petersburg. 6 0 7 0. superficial foot. 0 47 0 7 
Degats, per ©, 12ft. by Mexican,do. .. 0 44 0 5 
in. : | Honduras, do. .. 0 0 5 


3 by 9in. :-— 
Quebec, yine Ist .. 17 0 23 0 


Navat ENGINEER ApporInTMENTS.—The following appoint- 
ments have been made by the Admiralty :—J. W. Walker, engi- 
ora to the Malabar; John Fielder, asistant-engineer, to the 
umna. 
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THE ENGINEER. 


THE DE BAY PROPELLER. 

Tue many great inventions and improvements which 
stand out conspicuously and claim attention as time 
marks in the history of modern invention have for the 
most part become public at such intervals as suggest an 
intermittent rather than continuous activity of the inven- 
tive faculty. Generally speaking, however, this is more ap- 
parent than real, for the inventor is occupied continuously 
and for long periods, while a very short time serves to 
proclaim the results of his occupation. Radical improve- 


Re 


to feed itself, to the same extent that it does that of the 

screw, which has but a frictional hold of the larger 

quantity of water acted upon by it, and in which energy 
is wastefully expended in giving it a rotary motion. 

To test the practical efficiency of the propeller on a 
large scale it was fitted on board the screw collier Elaine, 
and afterwards on the yacht Iolair, and with the latter 
vessel a series of experiments was carried out, as described 
in our impression of the 7th November, 1879. The 
general result of these experiments was that the [olair, 
which had during the experiments with the ordinary 


LONCITUDINAL SECTION 
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hour, would have required 75-horse power. Since the 
date of this experiment the propeller been fitted to 


the steamship Cora Maria, a vessel of 831 tons net 
ter and 2800 tons displacement on a draught of 
| 18ft.. and thus sufficiently large to give a ee 
| decisive test of the value of the invention. The Cora 
Maria was built in 1879 by Messrs. Schlesinger, Davis, 
and Co., of Wallsen "he 
is 235ft., main breadth 31ft., and depth 18ft. 3in. 8 
engines, by Messrs. Clark and Co., of Newcastle, are of 
the compound inverted cylinder and surface condensin 3 


U 


us 
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SECTIONAL ELEVATION OF THE DE BAY PROPELLER GEARING IN THE 8.8. CORA MARIA. 


mentsare often a longtime maturing, but a very short time 
serves to accept or forget them or their novelty. The 
screw is one of those mechanical appliances which has 
been long in use as the best thing of its kind ; but still 
with the knowledge on the part of all engineers that it 
is one which shows less efficiency than any other that 
can be named. As we have frequently said, the screw 


wastes from forty to fifty _ cent. of the power appa- 
rently expended upon it by the engines by which it is 
driven. Yet although this has long been known, the 
great advantage otherwise belonging to the screw has 
caused its universal application. For twenty years 
inventors have striven to reduce the wastefulness of the 
screw ; all sorts of modifications, additions,-and reductions 
have been made, some of them based on one or other of 
the theories which have appeared to explain the action of 
the screw propeller ; but these have actually effected but 
small improvement compared with what must be neces- 
sary to overcome a minus efficiency of forty per cent. 
It would be difficult, however, to limit the part played 
S ° these attempts in the ultimate production of a really 
efficient screw, as each one has probably htly in- 
or spread the knowledge of what is required, and 

thus tended to this result. A perfect screw has not yet 
been produced, but while we are waiting for this, we 
have in the De Bay propeller what may take the place 
of that instrument. Of this propeller we have on several 
revious occasions spoken at some len At first, 
oubting the possible practical realisation of the 
promises made by Mr. De Bay as a result of his 
numerous calculations of its thevretical efficiency, we 
made some experiments with a pair of models, one of 
the De Bay propeller and the other of a Griffith’s screw. 
The method of making these experiments and their 
results were described at length in THe ENGINEER of 
the 14th February, 1879. The efficiency of the propeller, as 
thus shown, entirely supported Mr. Bay’s views, 
and although so gee a superiority as about 40 per cent. 
over the Griffith screw was got, there was no getting 
away from the experimental indications. Some further 
consideration of the mode of action of the new propeller 
showed, however, that there was not anything obviously 
impossible in so remarkable a result. The propeller in 
fact is not a screw. Each would separately act as a 
screw, but their contrary direction of rotation prevents 


the water caught between them from following the direc- 
tion of either, and the resultant of their combined 
directions being coincident with the axis of the two 
screws, the water acted upon is thrust directly astern. It 
is thus quite conceivable that the disturbance of the 
water as it leaves the stern of the vessel does not prevent 


ropeller made a mean speed of 7 miles per hour, had | 
ea increased toa mean of 8°3 miles por hour. With | 


ith | 
the old screw, however, the engines indicated 45-horse 


power, but with the new propeller they indicated 58-horse 
HALF PLAN OF GUARD VALVE AND SEAT 


power. On the. assumption that the resistance of the 
yacht increased as the cube of the velocity, the De Bay 
propeller was thus 29°3 per cent. more efficient than the | 


the efficient action of the propeller, which may 


said 


screw to drive the Iolair, with which at 8°3 miles per | 


type, the high-pressure cylinder being 28in., and the low- 
pressure cylinder 54in. in diameter. The stroke is 3ft. 
and by some rule or other she is said to be of 
110 nominal horse-power. The screw formerly propel- 
ling her was the second pattern that had been 
tried, and was 13ft. 2}in. diameter and 19ft. 6in. 
pitch. The vessel is the ov gg of Messrs. Capper and 
Alexander, shipowners, of 14, St. Mary Axe, and to these 
gentlemen great credit is due for their enterprising and 
spirited trial of an invention, which in promising much 
only did what is done every day by sanguine inventors. 
They carefully examined the results of previous trials, 
and knowing that the screw was the least satisfactory 
part of a screwship, they the possibility of the 
success of a new propeller, and determined to try it. 
Accordingly four runs over the measured course of 2°2 
miles between the lightship and buoy off Penarth were 
made on the 10th of July last with the ship’s own screw, 


and the results of the runs is given in the annex 
table. 
Average number of revolutions per minute... ... 66" 
Steam pressure, average on four runs ... Ib. 74°7 
Indicated horse-power ... ... 58451 
Min. sec. 
Time: First run, with tide ... 12 «5 
Third run, wi 
Fourth run, 19 56 
Knots 
Per hour. 
Third run ... 10°954 
Fourth run... 6°620 
TURNING THE CrrcLE: Steam pressure 72 Ib. 
Vacuum ... ... 
Revolutions ... ... 64 


The gearing and arrangements for mg bay new 
poe were then designed for the De Bay ne er 

mpany by its engineer, Mr. T. Hiscock, and the 
whole fitted into the Cora Maria, as illustrated by our 
engravings. From these it will be seen that the 
general arrangement of the gearing is very similar to 
that of the yacht Iolair, but the stern tube is in this case 
proportionately very much shorter, as the Cora Maria is 
very square built in the stern. The gearing moreover 
is, as com with that of the Iolair, very much smaller, . 
and the fact that this gear would be proportionately 
lighter as the ship is larger would tend to secure an 
increase in the efficiency in the propeller as applied to 
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large ships. There is, perhaps, little necessity for describ- 
ing that which is illustrated in our engravings, but we 
may here refer to the fact that the propeller of the 
Cora Maria has respectively four and three blad 
instead of five and four, as im our experiments, an 
in the Elaine and [olair. The blades of the larger 
half of the propeller are moreover altered to some 
extent in design. Formerly they were designed 
so that in plan they nearly 
filled up a segment of a circle of 
the diameter of the propeller, as 
shown by the dotted lines inthe 
annexed illustration. Mr. De 
Bay has, however, now altered 
the form to something more like 
that shown by the full lines in 
the cut, and each blade, in place 
of having a uniformly increasing 
pitch, has a pitch of 17ft. to halt 
radius, and increases therefrom 
from 19ft. to 21ft. Each blade is 
fastened to the boss as shown by 
the detail drawings herewith, 
and the practical value of this method of fixing them was 
recently shown when it was found that one of the blades, 
all of which are of steel, was faulty, and it was taken off 
and a new one fixed in its place in about an 
hour. The propeller is 11ft. in diameter. i 
having been completed on board the Cora Maria, 
and a preliminary run made on Monday, the 9th inst., a 
series of four runs was made on the 10th inst., over the 
same measured distance and within a very little the 
same state of tide. On the previous trials the wind was 
estimated at from 2 to 4, while on the 10th inst. 
it was estimated at about 3 continuously. Several 
sets of diagrams were taking during each trial 
and the character of these may ‘be gained from those 
given on page 136. The four pairs on the left were taken 
on the 10th inst., during the second and fourth runs. 
The average pressures given by these diagrams are11l‘4tand 
40°3 giving at 65 revolutions per minute a mean horse- 
wer of 585. The diagrams on the right were taken 

uring the first run on the 10 ult., and give mean pressures 
of 11°031 lb. and 39°360lb. At the conclusion of each set 
of four runs the time and power taken in turning the 
circle were taken, and all the chief particulars of the runs 
will be found in the following table, which for convenience 
of reference repeats the data given above. 


Steamship Cora Maria. Four runs over course of 24 knots, two 
with tide, and two against. 
Trial made on the 


Trial made on the 10th of July, 1890, 10th August, 1880, 


with the ordinary screw. with the De Bay 
propeller. 
Total Revolutions on four 

Average ditto per minute 6632 ... ... 65 
Steam pressure, average 0) 

Ib. 
Vacuum ditto ditto... ... 25°58im.... ... 24°25in. 
Indicated horse-power, do 58451 ... ... 585 

Min. sec. Min. sec. 
Time: First run, withtide 12 5 .. .. 9 4 
Secondrun, against 20 27 ... ... 16 42 
Third run, with ... 12 3... .. 9 6 
Fourth run, against 19 56 ... .. 16 10 
Knots Knots 
per hour. per hour. 
Speed: First run .. 10°924 14557 
nd run... 6°450 7 
Third run ... 10°954 - 14505 
Fourth run... 6°620 8-162 
Turning the circle : 
Steam pressure ... 69 Ib, 
Revolutions... eee 615 
I. HP. Min. sec. HP. Min. sec. 
Toport ... 56304 .. 4 44 ... 53805 .. 4 33 


To starboard 50639 ... 6 51 ... 52852 .. 5 4 


From the above figures it will be found that the mean 
speed obtained with the ordinary screw was 8°73 knots, 
while with the De Bay propeller it was 11°28 knots, or in the 
proportion of 100 to 129°2, or an actual gain inspeed of 29°2 

r cent, with practically the same expenditure of power. 

e Cora Maria is a very square-built vessel ; but we 
may, for the purpose of showing how conclusively the 
romises of the early experiments are confirmed by this 
fast on the large scale, assume that the resistance to the 
increase of speed of such a vessel increases only as the 
cube of that increase. We then have the efficiency of 
the screw and De Bay propellers represented respectively 
by the numbers 665338617 and 1435249152, or as 100 
to 215, or a gain of 115 percent. In other words, as it 
required 584°51 indicated horse-power to drive the Cora 
Maria at a mean speed of 8°73 knots, it would, with the 
same screw, have required 1256°69-horse power to drive 
her at 11°28 knots under the same conditions. 

It must be noted, however, that the old screw being 
much larger than the De Bay propeller, the former was 
2ft. out of water, while the De Bay propeller was but 
about 10in. out, the draught of the vessel being in both 
cases alike, namely, 7ft. 8in. forward, and 12ft. 2in. aft. 
Arallowanceshould obviously be made for this, but it must 
be remembered that it is one advantage of the De Bay 
propeller that its diameter is in all eases much less than 
that of a screw, and it would be difficult to make an accu- 
rate allowance for the stated difference of immersion. 
If, however, half-a-knot is taken from the speed of 
11°28 knots, making it 10°78 knots to allow for this, then 
the efficiency of the screws would be 665338617 and 
1252726552, or as 100 is to 188, or a gain 88 per cent. If 
we further allow that the old screw was inferior to the 
best form of Griffiths screw by as much as 10 per cent., 
we then have a gain in efficiency at the lowest estimate 
of 78 per cent., and 1040-horse power would be required 
to drive the vessel at the speed achieved by the De Bay 
propeller. We might carry these calculations further, 
and show the enormous difference in the fuel which would 
be required to do this with an ordinary screw ; but the 
figures already given sufficiently indicate this, while the 


extra room taken by the propeller gear as compared with 
that taken by the ordinary shaft tunnel is only equal to 
the storage of 43 tons of coal. 

With the old propeller the vibration of the vessel was 
excessive, causing the leading rods and chains from the 
wheel to the rudder to make a continuous knocking on 
the deck, while with the De Bay propeller the ship was 
as steady as if under sails. In the Elainé, a rudder-post 
bearing was given to the propeller shaft, but as will be 
observed from our illustrations, this has not been done 
in the Cora Maria, as it is quite unnecessary. From 
the illustration on 136, showing the stern of 
the Cora Maria, it will be seen that the screw port neces- 
sary for the De Bay propeller is very much smaller than 
that required by an ordinary screw. We have sai 
nothing of slip, because, although the mean ae of the 
propeller is calculated to be 18ft., the propeller does not 
act as a simple screw. 
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SECTION THROUCKCD 
DETAILS OF SCREW BLADE CONNECTIONS. 


SECTION THROUCH DH 


The Cora Maria started with a full cargo to Alexandria 
on Wednesday, and on her return we shall hear the result 
of the extended trial. The owners are so satisfied with 
the trial of the 10th inst., however, that they have deter- 
mined to fit a new vessel which they are about to build 
with the De Bay propeller. On the trial on the 10th 
inst. there were on board beside the proprietors of the 
vessel, Mr. C. S. De Buy, Captain Cawley, Mr. R. F. 
Ward, R.N.; Mr. A. Folkard, consulting engineer to 
the De Bay Propeller Company; Mr. Keydell, of 
Lloyd’s; M. A. Botende, agent for the Compagnie 
Générale Transatlantique; Mr. Albert Foa, agent for 
the Austrian Lloyd’s Steamship Company; Captain 
Duncan, Captain Coward, Mr. W. J. Tanner, secretary of 
the Propeller Company, and others. The air pump of 
the Cora Maria was just prior to the 10th inst. fitted with 
Thomas patent valves, which are illustrated in the 
woodcuts, page 133. The valve, it will be seen, consists 
of a plain brass disc allowed to move freely vertically 
under a suitable guard, and it is said that these valves 
are working very successfully, and as may be imagined 
last many times longer than those made of india-rubber. 
The action of these valves and the principle are the same 
as the patent wood disc valves of Mr. Jacobs, of 
Cardiff, which have been in use with the most satis- 
factory results for more than two years, some of them as 
large as 23in. in diameter. 


THE SOCIETY OF ENGINEERS. 
VISIT TO THE SOUTH-WESTERN RAILWAY WORKS, 
NINE ELMS. 


Ox Wednesday the members of the Society of Engineers 
made another of the summer excursions which form part of 
the programme for the year’s proceedings of this Society. The 
excursion on Wednesday comprised a visit to the London and 
South-Western Railway Works at Nine Elms, by permission of 
the Company. Meeting at one o’clock, the members were met 
by Mr. W. Adams, M.L.C.E., locomotive superintendent, and 
by Mr. Stratton of the South-Western Railway. They were 
then entertained at lunch by Mr. Adams, and after- 
wards conducted over the different departments of the 
works by him and by his chief assistant, Mr. Garrett. 
The lunch was set out in one of the upstair carriage trim- 
ming making ‘departments, so that the other departments 
of the same character were first inspected. The next adjoining 
shopsare the upstair carriage painting and finishing departments, 
and here the visitors inspected the crane for lifting the carriages 
from the rails on the ground to the finishing shops. In the 
floor is an opening between a pair of the Gules that support 
the floor, sufficiently wide pa long to admit a carriage body. 
Between two of the girders are two cross girders, upon which 
rest two longitudinal girders C C, These are arranged to 
slide from the position shown, where they are 4ft. $4in. apart 
to the edges B B of the opening. This is conmmghiael hy 


a ‘ 


two pairs of right and left-handed screws S S driven - 
ing - the engine at E, which also acts as the eee 


engine by hauling on a chain ing under a pulley at D, 


over another at the top of the two pairs of fixed shear to 


legs AA. When a corvings is to be lifted the screws S S are 
set to work, the girders S 8S are slid over to B B, the carriage 
lifted by slinging from two bars placed under them, and when 
above the level of the floor the girders C C are returned 
to their places and the carriage rested upon them, 
Hitherto only the bodies of the carriages have been 
lifted in this way, but Mr. Adams is strengthening 
the lift so as to lift the carriages complete with under 
frames and wheels. By this means he will save the yard room 
usually occupied by about sixty under frames under repair. 
All the shops referred to are large and light, and an extensive 
arrangement of water pipes is fixed under all the roofs, so that 
in case of fire water may at once be turned on in one or any 
department in which it issues from a number of perforated 
pipes. Passing from these shops the visitors were conducted 


q_| tothe locomotive repairing shops, where they saw a number of 


engines new and old in different stages of construction, dis- 
mantlement or repair. It was noticeable that Mr. Adams has 
removed and is removing the double chambered fire-boxes and 
replacing them as opportunity occurs with plain boxes. It is 
said that the steaming power of these boxes is best shown by 
the fact that when driver A is checked upon the quantity of 
fuel consumed in his engineas compared with the consumption of 
another driver B, he answered, ‘‘ Yes, but B has aplaiu box.” 
Thus not only is the coal consumption even less, but the large 
plain fire boxes of modern practice remove the great difficulties 
and cost attending the repair of the double boxes. No steel 
is being used either for fireboxes or boilers, and iron tubes 
chiefly from the works of Piedbceuff, of Dusseldorf. They 
are tapered at one end by reduction and at the other by 
enlargement, so that they drive into the tube plates and fit, 
but are afterwards swelled and rivetted over. In the works 
were a locomotive goods and a passenger, each fitted with an 
arrangement of the Hardy brake and the Gresham automatic 
ejector, the brake tackle being made from the design of Mr, 
Stone, of the Nine Elms Works. By this arrangement the 
brake pressure is adjustable to the weight to be braked. The 
arrangement of the ejector and brake handles for the use 
of the driver are exceedingly good in that with the 
automatic injector and the arrangement of the equilibrium 
Hardy sack the driver can hold his regulator with one hand 
and the brake handle with the other, and the brake can be 
applied and taken off; in fact put on and off with all the 
ease of stopping and starting a stop watch. The Hardy brake is 
arranged so that no glands are used, a small diaphragm or 
sack being employed instead of a gland. Several stops were 
made with these engines, and on the passenger engine the 
pipes were arranged so that the brake acted automatically on 
the parting of the train, Without drawings the arrangement 
of the brake could not well be described. The visitors were 
also conducted over the wood-working department, and here 
those who were acquainted with it a very few years ago, wero 
much surprised to see the great changes that had taken place, 
and to see the operation of the wood-working machinery 
which has been introduced by Mr. Adams. Several of these 
machines are of American patterns or built upon American 
notions, even when not of American make. One large rack 
bench was shown in action, cutting 12in. balks at the rate of 
90ft. to 100ft. per minute, or din. yal revolution of the saw. 
This machine was made by the Lane Manufacturing Com- 
any, of Montpellier, U.S., under Lane’s patent. On one 
ring machine, by Messrs. A. Ransome and Co., a large 
router tool was in use in making the large mortices in the 
wood frame-work. As this is a very great improvement on 
the router usually supplied by makers of wood-working 
machinery, we illustrate it by the annexed cut. A very 
ingenious hand-saw tooth setting 
machine, by Messrs. Fay and Co., 
was also seen at work. Several of 
the machines, including a mortic- 
ing machine with continuous feed 
and small saw bench for pattern 
and fine work, arranged with two 
saws, either of which may be em- 
loyed at will, were supplied by 
fessrs. Richards and Co., London, 
Passing into the foundry, a well 
filled and occupied shop, the visi- 
tors saw some moulding machines, 
: by Butterfield, of Keighley, em- 
ployed in making axle-boxes. Great alterations are being made 
in the drainage and arrangement of sidings and shedding, &c., 
at Nine Elms, and the works are of a c ter which must 
tend to the great reduction of cost of new work and repairs, 
though this may not at the first be evident. After a vote of 
thanks to the South-Western Company and to Mr. W. Adams 
in particular, the company separated, most of the members 
dining together afterwards at the Guildhall Tavern, 


Iron Bripces or Lone Spans.—Speaking of the recent unex- 
ar yay bridge disasters, a St. Louis: contemporary remarks that 
alf a century ago such spans as the St. Charles and Tay bridges, 
for such loads as they were calculated to support, were im saible, 
Now they are far from — of the first magnitude. ‘here are 
ten truss bridges across the Mississippi above St. Louis, which are 
not regarded as very wonderful structures, and yet seven of them 
have spans as long as those of the Tay Bridge. The bridges at 
Winona, La Crosse, Dubuque, Keokuk, and Hannibal have 
spans of 240ft., that at Rock Island of 250ft., and that of Louisiana 
of 256ft. The span which gave way at St. Charles was 320ft. in 
length, yet the same bridge has two spans 406ft. long. Over the 
same river is a truss bridge, at Leavenworth, with three spans 
340ft., and another at Glasgow with five of 315ft. Across the 
Ohio there is a truss bridge at Steubenville with a span of 320ft. 
one at Parkersburg of 350ft., one at Cincinnati with a span of 
515ft., the longest truss yet built, and one at Louisville with a 
span of 400ft. The truss bridge over the Kentucky river, on the 
incinnati and Southern Railroad, has three spans 375ft. in 
length, resting on iron piers 175ft. high. The bridge over the 
Hudson at ce ge ged has five spans of 500ft., with piers 
135ft. above high water. In Europe there is a truss bridge over 
the Vistula at Graudenz with twelve spans of 300ft. The truss 
bridge at Lessart in France, has a span of 314ft., and was pushed 
across from one abutment to the other after being put together. 
The bridge over the Rhine at Wesel has four spans of 313ft. The 
Kalenberg bridge in Holland, which was the monarch truss be- 
fore the construction of the Cincinnati bridge, has aspan of 492ft. 
From these ee it would seem that the St. Charles and Tay 
bridges, instead of being risky engineering ventures, are entirely 
within the domain of experience. But nevertheless the fact re- 
mains that, notwithstanding the boldness with which the 
engineers of the present day meet the exactions of the locomo- 
tive, they are comparatively novices in the use of iron. The first 
iron bridges were of cast iron, and soon — to be too lightly 
The first suspension bridges were similarly 
efective. Does it remain to be proved that the wrought iron- 
work of the pest twenty years henege too great a confidence in 
the material? Were the St. Charles and Tay disasters un- 
accountable accidents, or were they fair tests of current saginesr. 
ing theories? ‘These are questions which engineers would do well 
discuss, —Scientific American, 
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RAILWAY MATTERS. 


On Saturday night an attempt was made to upset a train 
between Midford and Radstock stations, on the Somerset and 
Dorset Railway, by placing a sleeper and an iron plate across 
the rails. A goods train passed over them, but no damage was 
done. ‘The police are investigating the affair. 


Tne New Zealand Railway returns for April show a marked 
improvement ; the revenue being £84,920 as against an expendi- 
ture of only £47,293. Although, owing to the grain traffic, fost 
is always the best ‘‘railway month,” it is considered high] 
encouraging, in these dull times, to get the most favourable result 
yet on record. 

Tue municipal authorities at Toronto are actively bestirring 
themselves to bring about the establishment in that city of a 

eat central railway station. There would be some difficulty, 
it was, at last news, feared, in getting the railway companies to 
consent to this arrangement; but the obstacles in the way of 
consolidation do not appear to be very formidable, 

Aw electrical railway has been established in the gardens of 
the Brussels Exhibition, and is working all day long with - 
fect regularity. The number of wagons is three, each of them 
carrying six passengers, with a velocity, it is stated, of 3 metres 
per second, or about 6°7 miles per hour, to a distance of 3000 
metres, for 3d. The locomotive, of which the weight is 800 kilogs., 
carries a Gramme machine, worked by another machine, which 
is stationary. 

TuE Journal Oficiel gives the total length of on pg A railways 
at work in France as 2207 kilometres at the end of March last, 
or 225 kilometres more than last year. The 225 kilometres 
opened last year are as follows :—Clermont to the Bois de Lihus, 
16 kil.; Beavmont-Persan to Hermes, 18 kil.; Velu-Beatincourt 
to Saint Quentin, 46 kil.; Lille to Valenciennes and extensions, 
40 kil.; Créey-Mortiers to La Fere, 8 kil.; chemins de la Meuse, 
21 kil.; Remiremont to Cornimont, 24 kil.; Mézidon to Dives, 
2u iy Miramas to Port-de-Bouc, 11 kil.; Marlieux to Chatillon, 
12 kil. 

Acatnsr the extensive railway project under consideration in 
South Africa, the reported mea was of that sort that comes 
from the fact that each locality was favourable to the part of the 
scheme which was favourable to itself, and opposed to the others. 
Hence an intolerable load of amendments and much controversy. 
It was, however, resolved that the border line should be extended 
from Queenstown to Aliwal North, vid Dordrecht instead of vid 
Burghersdorp, and that the line from Beaufort West should be 
extended vid Victoria West to Hope Town. 

Messrs. SIEMENS AND HALSKE have, it is said, laid before the 
municipality of Berlin another project for the establishment of 
electric railways in that town. They propose that all the railway 
termini in Berlin, and the stations of the metropolitan railway, 
should be placed in communication electrical 
It is proposed also that a line should constructed from the 
Skalitzerstrasse to the terminus of the metropolitan railway and 
to the Zoological Gardens, passing by the stations of Potsdam 
and Anhalt, and that a second line should be laid between the 
Brandenburg Gate and Charlottenburg. 


Tue efficiency of the electric locomotive, of American make, 
is about to be tested in the United States. Eight miles of the 
iron road are set apart on the Camden and Amboy Railway, New 
Jersey, for the purpose of making an experiment. Two loco- 
motives are in course of construction, which, with stationary 
engines at the terminal points, are expec to be in working 
ou early in the month of September. If the trials to be made 
yield satisfactory results, it is in mag apt to apply the 
electric system to the Elevated ae he electricity which 
supplies the motive power is generated by stationary engines, and 
transmitted to the electric motor, on the line by a copper wire of 
three-quarters of an inch in diameter. 

A LARGE undertaking has recently been completed in Ruasia, 
in the shape of a long railway bridge over the Volga, on the 
Syoran and Orenberg nee ies connecting the cities of Syoran, 
in the government of Simbrisk, with that of Samara. The width 
of the river is nearly a mile, and as it is liable to the occurrence 
of very heavy spring floods, the piers—of which there are fourteen 
altogether— a to be built 100ft. above mean water level, the 
depth of the river er more than 50ft. The girders, 364ft. long 
and 20ft. wide, were all rivetted and put together on the right 
bank of the river, and then floated to their position. The whole 
cost of the bridge was 7,000,000 silver roubles, and it is worthy of 
mention that it was completed without any loss of life or any 
accident of importance. 

Accorpine to the last mail from Ceylon, it was hoped the 
Governor would preside at the cutting of the first sod of the 
Nawalapitya-Nanuoya Railway on the 26th of J +’. He would 
leave for Colombo a few days afterwards. The Ceylon Observer 
remarks, with reference to the commencement of this section of 
railway, that “‘ as regards labour supply, cart traffic, food supplies, 
and other elements, a more favourable occasion for entering on 
the contract could scarcely be desired.” The Colonies and India 
hears that Messrs. Nowell’s tender for the work, which has been 
accepted, is £50,000 below the estimate of the Government engi- 
neer, Mr. Mosse. This fact is considered to be highly satisfac- 
tory, as it was thought that the estimate of that gentleman 
was far too low. The contractors expect to make a good profit 
on the contract even at the low rates they have tendered at. 

Wnrittnc to the Statist on the accident to the “ gi Scotch- 
man,” Mr. Bentley M’Leod says that on the North British 
Railway from Berwick to New Hailes, close to Edinburgh, a 
distance of about fifty miles, the line is not worked on the block 
system, Reston Junction excepted. Several cabins for the 
working of the absolute block were, he says, built, but have 
remained unfitted, and appliances, elsewhere considered inade- 
quate, are still in use. The “Flying Scotchman,” it is known, 
travels at a very high speed, and steps ought surely be taken to 
induce the company to carry out the block system, which it would 
appear it at one time commenced, but has not carried out. The 
cost of putting the fifty miles of lines into thorough order so that 
the pablic have the guarantee of the block system ought not to be 
more than £80, to £100,000, and then the whole line from 
King’s Cross to Edinburgh would be worked uniformly. At 
present every inch of the line from London to Berwick side of 
the border bridge is blocked. 

Our Sheffield correspondent writes: I informed you of the 

posed new railway from Rotherham to Bawtry. Another line 
ap mae in the Sheffield district—from Dore to Hassop. re 
is on the main line of the Midland, five miles from Sheffield, and 
the new railway, which would be some eleven miles long, would 
open out a picturesque district, as well as by a branch to Castleton 
and Hathersage ‘‘ tap,” an important portion of the lead country. 
Shortly after leaving Dore the line will run through a fine 
stretch of moorland belonging to the Duke of Rutland, and 
Froggatt Edge, a high range of hills, until now considered a 
block to railway enterprise, will be reached by a tunnel and deep 
cuttings. The line will then pass through a valley, leaving 
Chatsworth on the left and Stoney Middleton and Eyam on the 
right. There will be a station at Grindleford Bridge, and the 
line will then run on to Hassop, through most lovely scenery, 
past the quaint old villages of Corber and Carver. It is 
proposed to connect Castleton with this line, and by this 
means not only the beautiful vale of Hope, but the beauties of 
Castleton will be accessible to the inhabitants of Man- 
chester, Sheffield, Derby, and other parts of the kingdom. 
The route has been surveyed by Mr. J. N. Shoolbred, of West- 
minster, and as the undertaking is promoted by landowners in 
the district, there is every prospect of its being pushed forward. 
A previous proposal by the Midland Company would have 


necessitated a tunnel about a mile long; the present route will 
better gradients and less tunnelling. 


NOTES AND MEMORANDA. 

Herr Memouten has applied the telephone to the determination 

of the electric resistance of liquids by substituting it for the 

galvanometer in a galvanic bridge. 

M. Bertuexor finds that such unstabl pound 

pr ese peroxide, &c., are not affected by sonorous 
of the rapidity of 100 and 7200 per second. 


_ During the half-year ending July 1st there were 15,279 deaths 

in New York against 14,148 for the same period in 1879. These 

deaths represent an annual death-rate of 25°26 in every 1000 of a 

oe estimated, on the basis of the recent census, at 


Ay American journal aprking of the accounts in French 
papers of a new method of treating paper, so as to convert it 
into a leather-like material, says that a material similarly made 
and known as ‘ vulcanised fibre” has long been in use in 
America for various purposes. 


THE steamer Dessoug, bearing the Egyptian obelisk, arrived at 
New York, July 20th, thirty-seven days from Alexandria. The 
obelisk is 70ft. long, 8ft. square et the base, and 5ft. 3in. at the 
top. It weighs 200 tons, the estal 43 tons, the steps, or 
foundation, without the pedestal, 74 tons. The machinery for 
lowering it weighs 60 tons. : 


In ec amp | the parts not to be gilt may be protected 
with a mixture made by melting good yellow resin—not French 
—five parts, beeswax three parts, red sealing-wax two parts. 
Melt the resin and sealing-wax together, and then add the bees- 
wax. hen the mass is fluid, stir in about one and a-half parts 
jewellers’ rouge, chrome yellow, or washed crocus, The mixture 
should be stirred until quite set. 


THE specific heat of beryllium has been determined by Nilson 
and Pettersson. Between 0 deg. and 100 deg. the specific heat 
is 0°4246 ; between 0 deg. and 300 deg., 0°5060. hese chemists 
have likewise made a new determination of the ea weight 
of beryllium, and find it to be 4°55, which is a very little less than 
the number found by tag observers. They think that the 
atomic weight of beryllium is undoubtedly 13°65, and not 971, as 
generally supposed. ; 


Tue following, probably relating to the first oil-well in 
America, was given in the Greensburg Gazette of November 18th, 
1819:—‘* We are informed that Mr. John Gibson, formerly of 
this town, has, in boring for salt water, near Georgetown, on the 
Conemaugh river, struck upon a be a supply of Seneca oil, 
which our informant says rises from the bottom of the well, now 
207ft. deep, and floats on the water at the top. He supposes that 


as ozone, 
vibrations 


a barrel per day might be p: 


In a paper read before the Manchester Statistical Society, Mr. 
Welton has shown that the number of male inhabitants of the 
four counties, Wilts, Somerset, Devon, and Cornwall, enumerated 
in 1851 at the ages 5 to 20 was 266,246. The number enumerated 
20 years later at the corresponding ages 25 to 40 was only 137,295. 
The loss was occasioned to the extent of 29,010, by deaths, the 
eee 4 loss, 99,941, being due to migrations. tting aside 
Plymouth and one or two other growing places, it may be said 
that nearly half the male population at those ages had departed. 
The migrations are almost confined to the ages 15-30 sos, as it 
likewise appears that 289,270 males, aged 30 years and upwards, 
in 1851 were reduced in the next 20 years to 139,835, the loss 
being due to mortality to the extent of 141,485 persons, and only 
a residual loss of 7950 remaining to be accounted for by migra- 
tions. 


TuE explosive disintegration of toughened glass tumblers forms 
the subject of further correspondence in Nature. Mr. T. B. 
Sprague writes that a member of his family was about to take a 
seidlitz-powder, and had poured the contents of the blue paper 
into a tumbler of toughened glass half filled with cold water, and 
was stirring it gently to make the powder dissolve, when the 
tumbler flew into pieces with a sharp report. The bottom of the 
tumbler was not altogether fract , but cracked into a number 
of little squares, which could be separated readily. Another 
correspondent says :—‘‘ In a hot room I had just finished what is 
usually called a “‘ lemon squash,” i.¢., the juice of a lemon and a 
little white sugar, with a bottle of water, a lump of ice bein 
put into the mixture. I was g at the time, and so hel 
the empty glass with a spoon in it in my hand for a second ortwo, 
when it suddenly went off in my hand into thousands of pieces, 
none larger than an inch or so, I picked up one of the largest 
and thickest pieces, and found it to be a: disintegrated 
that I broke it up with my fingers into about a hundred small 
pieces, and might have done more.” 


Tue power of absorption of heat rays by powders not mixed 
with «ny binding material has formed the subject of investiga- 
tion by Herr van Deventer. Under a copper cube kept at 
100 deg. was brought a thermo-element consisting of a brass 
a on the lower side of which was soldered a parallelopiped of 

ismuth and antimony. On the plate was spread the powder to 
be examined. A second similar element, with thermo-element 
lampblacked, served for control. The results were :—{1) Powdered 
substances in the same physical state have different absorptive 
power ; (2) this depends on the thickness of the absorbing layer : 
each — has its maximum absorption me met (3) quite com- 
parable values for the absorption cannot be had, as the thickness 
of the powder layer cannot be exactly determined; (4) the 
divergences proved in Tyndall’s results with different binding 
materials are attributed to his not having taken into account the 
maximum emission layer; (5) whether the binding material 
affects absorption, and if so, how, can be demonstrated by the 
author’s method—the element being painted over with the liquid 
holding the powder in suspension—but experiments are here 
wanting; (6) the author’s series of powders arranged according 
to absorption is quite different from dall’s emission series, 


In continuing his researches on the welding of solid bodies by 
pressure, M. Spring has subjected to various strong pressures— 
up to 10,000 atm.—more than eighty solid pulverised bodies ; 
this, according to Nature, was done in vacuo, and in some cases 
at various temperatures. The results are highly interesting. 
All the crystalline bodies pores capable of welding, and in the 
case of ies accidentally amorphous the come’ block 
showed crystalline fracture; crystallisation had n brought 
about by pressure. ftness favours the approximation of the 
particles and their orientation in the direction of the crystalline 
axes. The amorphous bodies, properly so called, fall into two 
groups, one of substances like wax—ciroid bodies—which weld 
easily, the other of substances like amorphous carbon—aciroid 

odies—which do not weld. The general result is that the 
crystalline state favours the union of solid bodies, but the 
amorphous state does not always hinder it. M. Spring says the 
facts described do not essentially differ from those observed when 
two drops of a liquid meet and unite. Hardness is a relative, 
and one may even say subjective, term. Water may appear with 
a certain hardness to some insects, and if cur bodies had a certain 
weight we should find the pavement too soft to bear us. Again, 
prismatic — is changed by compression to octahedric sul- 
phur ; amorphous phosphorous seems to be changed to metallic ; 
other amorphous ies change their state, and mixtures of 
bodies react chemically if the specific volume of the product of 
the reaction is smaller than the sum of specific volumes of the 
reacting bodies. In all cases the body is changed into a denser 
variety, whence may be inferred that the state taken by matter 
is in relation to the volume it is obli to occupy under action 
of external forces. This is merely the generalisation of a well- 
known fact. Some curious results are deduced from it. The 
a es described have important bearings on mineralogy and 

ogy. 


MISCELLANEA. 


THE — Light Trustees have adopted Pintsch’s system of 
lighting all the buoys of the Clyde by means of compressed gas. 


THE wagon stock belonging to the Gloucester Wagon Company . 
now consists of 9948 vehicles, and the company now has to nae | 
and maintain 13,067 wagons, including 4325 which are not its 
property. 

Ir is sometimes asked whether those who are waiting for the 
report on the experimental explosion of the second Thunderer 
gun are not a little unreasonable when they show such impatience 
respecting the report on the subject, which has not yet appeared 
though it has been long prepared, 


ANOTHER of those illustrations of the way in which the 
earth’s surface is gre 4 levelled took place recently at 
Vieuxport, near Port de Piles, A landslip, carrying with it 
some enormous blocks of rock, fell on two houses and some lime 
kilns, burying upwards of twenty persons in the ruins. 


THE Midland Telephone Exchange Company, Limited, have 
now got their exchange system in Wolverhampton in complete 
working order, and several subscribers’ wires have alread n 
connected with the central office. It is anticipated that Wolver- 
hampton will soon be connected with surrounding towns by 
means of the telephone. 


TueE Duke of Norfolk visited Littlehampton on Saturday to 
lay the foundation stone of the water tower in connection with 
the new waterworks in process of completion. The chairman of 
the Littlehampton Local Board explained that it was only after 
unsuccessfully sinking two wells—one of them to the depth of 
500ft.—that they had eye by boring the present abundant 
stream, which would yield 168,000 gallons per day. 


THE Allgemeine Zeitung states that several steamers have been 
lately built at Rostock for a Russian commercial firm, designed 
specially for service on the Caspian Sea. oy Sala be worked 
with two screws, and the heating apparatus has been so designed 
as to allow the use of Russian petroleum. With machinery and 
cargo these vessels will draw only 4}ft. of water. Their first 
employment is said to be the transport of great quantities of 
rails for railroads to be made through Russian Turkestan. 


A CORONER’S inquest has been held at Gibraltar respecti 
the death of the cook and two of the crew of the Engli 
steamer St. Oswin, who were killed by the explosion of the 
donkey engine on board that vessel on the 20th ult. It 
transpired in evidence that the i of the engine were 
heavily weighted at the time of the accident. A verdict of 
” ghter” was returned against the captain and the chief 
engineer, and a warrant was issued for their apprehension, 


At the meeting of the Mersey Docks and Harbour Board on 
Thursday, the Works Committee recommended that the 
northernmost section of the works sanctioned by the Act of 1873 
should be proceeded with. It is proposed to construct a new dock 
immediately to the northward of the new steam dock at the 
north end between the river and the goods station of the Lanca- 
shire and Yorkshire Railway. Mr. Still and Mr. Littledale 
asked for delay, so that non-members of the committee might 
study the pro , the former expressing a belief that the pro- 
jected dock will cost £700,000. The matter was deferred. 


In speaking of the accident which happened to attend a 
traction engine and a heavy boiler it was pulling at Guildford, 
on the 5th inst., the Builder says : “It ix to be hoped that the 
above may prove a warning to manufacturers to send consign- 
ments of such bulk by water. The cost of an accident of this kind is 
gee not altogether to be deplored, as it may serve to discourage 
a method of pon. by land, instead of by water, objects of a 
bulk for which the roads were not provided as a means of 
transport.” After this we may expect to hear that the Builder 
has arranged to deliver goods direct by the steamship Orient, 
into farmer Swathe’s strawyard, and that in order to avoid the 
press of traffic on the way to Mark-lane, the best way to get 
there will be to take barge at Chelsea, go down the river to, say, 
Blackwail, and thence by rail to Fenchurch-street. 


Mr. J. IRELAND, well known in connection with improvements 
in iron foundry, cupolas, furnaces, and other plant, has, we are 
informed, established a small experimental works at Edward- 
street, Broughton-lane, Manchester, in which trial samples of 
cast iron, wrought iron, steel, spiegeleisen, or ferro-manganese 
can be made direct from the ore in any quantity from one poun 
to one ton. Even after the discovery of what may be valuable 
material, great ar has often been found in getting iron- 
makers to smelt a small quantity for trial, and development of 
mineral fields has been thus postponed, and it will no doubt be of 
service to many to be able to obtain a sample product, on a large 
scale, of any mineral, and should there fuel, limestone, and 
fire-clay, found along with, or in proximity to the ore, the samples 
of metal can be made with those materials if they are found 
suitable for the purpose. 


THE total extent of the ground occupied by the Brussels Exhi- 
bition is 300,000 square metres, and the area covered by the 
palace 70,000. The number of exhibitors is 7000, or more than 
one for each 1000 inhabitants in a population of about 6,000,000. 
Two of the pavilions are occupied by the two gg telephonic 
companies, who are competing at Brussels, Antwerp, and 
Verviers, where rival central offices have been built, and are 
besieged by a crowd of experimenters. The number of tickets 
sold at the gate is about 10,000 a day, which is considered a 
success. It was attempted to establish a captive balloon on the 
model of the large Giffard captive balloon on a reduced scale, the 
rope being only 300 metres long instead of 500, and the volume 
8400 cubic metres instead of 25,000. But in spite of this diminu- 
tion the balloon refused to go up, the hydrogen having been 
mixed with a large quantity of common air. 


Great activity prevails at the Meudon Aéronautical School, 
where, says Wature, the French Government has established 
extensive works for the construction of a large number of war 
balloons. Each of these, 10 metres in diameter, will be made of 
silk, varnished by a process invented in 1794. The valve isto be 
made of metal, and the shape will be quite spherical. Not less 
than forty of them will be sent to the several French armies for 
the purpose of making captive or free ascents when required. 
these more than half have been already constructed. The con- 
struction of furnaces for the preparation of pure hydrogen has 
not begun yet. The warehouse'is ore enough to contain inflated 
balloons, which can find exit by the roof. All the men and 
officers—except one—belong to the corps of military engineers. 
All the works for building directing balloons have been stopped. 


Mr. Ropert CHARLES RANsoME, the senior partner in the firm 
of Ransomes, Sims, and Head, Orwell Works, Ipswich, one of 
the oldest agricultural engineering works in the country, re- 
turned to the works on the 9th inst., after « nine months’ tour 
round the world, taken for the benefit of his health. His return . 
was the occasion of a remarkable congratulatory gathering of the 
whole of those engaged in the works, and the presentation of an 
illuminated address, and a handsome album containing the signa- 
tures of the 1150 persons employed by the firm. These, in a neat 
and very appropriate speech, were presented by Mr. Henry 
Alexander Byng, C.E., and as suitably acknowledged by Mr, 
Ransome. Mr. G. A. Biddell, C.E., then made a characteristic 
speech, in which, after re-echoing the welcome of the address, he 
took occasion to refer to foreign competition, which he said was 
not so much in the hands of the masters as of the men, and that 
the performance of thoroughly good, honest work in every 
respect was most necessary, and the strongest means of defying 
it. Mr. W. D. Sims, many years a partner in the firm, and Mr, 
JE, me made some remarks on the occasion, 
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(For description see page 133.) 
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SWING BRIDGE, 


BUCCLEUCH DOCK, BARROW-IN-FURNESS. 


MR. STILEMAN, M. INST. C.E., ENGINEER. 


LONCITUDINAL SECTION } 


END OF CIRDER AND ENO KEY 


CENTRE KEY PLAN 


SCALE OF FEET. 
FOR END OF CIRDER AND KEY 
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WE illustrate above the swing bridge described by Mr. 
Stileman in his paper on ‘‘ The Docks and Railway Approaches 
at Barrow-in-Furness,” read before the Institution of 
Mechanical Engineers, on the 3rd inst., an abstract of which 

per will be found at page 98. The bridge is 80ft. span, 
in two leaves. Itis*eparated for railway, foot passengers, and 
common road traffic. The width of the bridge is 3lft. The 
gross —— of each leaf is 116 tons, carried on a pivot on 
spring girders, as shown above, which takes the weight off the 
bearings at each end when there is no load on, and thus the 
work of swinging the bridge is made lighter, while when the 
load is on, the bridge comes down to its bearings. The girders 
spring about jin. For the rest, our drawings explain 
themselves, 


McDOUGALL’S MECHANICAL STOKER. 

THE accompanying engraving illustrates a mechanical 
stoker invented by Mr. McDougall, of Manchester; but it 
~~ perhaps be worth while to add not Mr. Neil McDougall. 

working the stoker the fuel is gradually fed into the 
furnace by the combined motion which is given to the fire- 
bars A and the bottom plate B of the hopper, and can be 
made to form a thickness of fire from 3in. to 10in. as required, 
and is evenly distributed over the surface of the bars. The 
rate of combustion is most easily regulated by adjusting the 
speed of the stoker and the damper in the flue. The clinker 
over a bridge-wall C, which has sufficient top surface 
to allow the clinker to remain on it long enough to be com- 
pletely burnt free from ashes, and then falls into the clinker 
chamber G beyond the bridge. 

On one side of each bar are small projections aa, of about 
jin. thick, so as to give air space between the bars when they 
are in position, the themselves are also perforated a'a 
mayer yoy Ag shown by Fig. 2, which represents the 
section of a bar. By these means sufficient air is obtained 
for the rapid combustion of the fuel, and the bars are 
rendered durable, The motion is given to the bars by bring- 
ing them out to the front of the furnace, sufficient length to 

ow them to lie over shaft E. This shaft is made of 
Bessemer steel, and is turned up on different centres ee’. The 


of the trials, The coal used throughout the trials was slack | the top of the bridges to the furnace crown was 12in. During 
of good average quality, from the Astley and Tyldesley Col- | the first twenty-four hours the management of the mechanical 
lieries. It was taken from the heap as required, and carefully | stoker was left entirely in the hands of the regular attendant, 
weighed on one of Pooley’s small platform machines, in quan- | and the rate of combustion was found to be about 24 Ib. of 
ties of 1 cwt. at atime. The water was accurately measured | coal per square foot of grate per hour. The rate of combus- 


ends of the bars rest on this shaft, and it gives them moti 
exactly like that of a straw shaker in a thrashing machine, 
which carries the fuel forward into the furnace. 

This a to be a very efficient mechanical stoker, 
although little has been heard of it of late. It was manu- 
factured by the Chadderton Ironworks Company, and about 
two years ago, Mr. Longridge carried out a very careful test, 
in which it aes with very good hand firing, at the Irk 
Vale Chemical Works, and as the results obtained are in- 
structive, and have a wider range of application than may at 
first sight appear, we reproduce a portion of this report. 

It was arranged that the first trial should be made with the 
mechanical stoker, and that it should extend over forty-eight 
hours without interruption, after which the flues were to be 
swept, the stoker removed, and a similar trial of forty-eight 
hours’ duration made with hand firing, at the same rate of 
combustion as during the trial with the stoker; but at the 
suggestion of one of the inspectors, it was ultimately 
decided that for the first twenty-four hours the rate of 
combustion should be as high as might be found practicable 
with the stoker, and that for the following twenty-four hours 
the rate of combustion should be reduced, and that the 
trials with hand-firing should be as nearly as possible under 
the same conditions. The boiler used for these trials was 
a new one, made by the Chadderton Ironworks Company. 
It was 30ft. long by 7ft. diameter, with two internal flues 
2ft. Yin. diameter, and five conical water tubes in each. 
It was the centre boiler of a group of three, and was seated 
in the usual way on two side walls, the products of combus- 
tion from the furnaces passing from the internal flues along 
the underside, towards the front, thence returning by the 
sides to the main flue and chimney. The three boilers had 
been working in connection" until the day before the trials, 
when the centre one was disconnected, and the top manhole 
cover removed, in order that during these trials the water 

ight be evaporated under atmospheric pressure. The flues 

been swept three days previously, and the two adjacent 
boilers were kept continuously at. work during the whole time 


F/C.4 { 


by means of a tank. The steam, which was generated, | tion during the following trial was limited to 18lb. per square 
escaped freely into the atmosphere through a cast iron pipe foot of grate per hour, by lowering the dampers and reducing 
9ft. long by Qin. diameter attached to the manhole. The |.the speed of the machine. For the hand-firing trials the rate 
total amount of grate surface was 274 square feet. The bars | of combustion was kept as nearly as possible the same, i.¢., 
for the hand-firing were of an ordinary pattern, 5ft. long, | 24 lb. per square foot of grate per hour for the first twenty- 


Ee Rate of | Rate of evaporation 
Area of | Weight of | Weight of | Mean ‘combustion | per Ib. of coal. Per 
Duration of | grate coal water , tempera- in lb. pr. sq. ; pon 
trial. consumed, | evaporated’) ture of | feetof |Frommean| From of 
8q. feet. in lb. in lb. water. grate, tempera- | 212 deg. ‘4 
per hour. | ture. | Fah. 
| Deg. } | 
Machine Firing .. .. .. 24 hours. 27°5 15,904 112,094 44 24 | 7°048 8273 11°8 
Do. do... .. .. «./24hours12 min.| 12,096 | 89,250 | 44 | 7878 8661 
Hand Firing... .. .. ..|  24hours, | 27°5 15,904 100,000 45 24 6°287 10°9 
Dot 2thours, | 27°5 12,096 | 82,625 46 | 8°008 10°8 


The temperature of the water was taken each time the measuring tank was filled ; during the trials with the machine it scarcely varied 44 
Gog, Fe but during the trials with hand-firing it varied from 44 deg. to 50 deg. Fah. The mean temperature has been given in the above 


fin. wide at the ‘om with jin. air Those for the | four hours, and 18 Ib. per square foot for the following twenty- 
machine were also 6ft, long and about 2}in. wide, with two | four hours, adopting the system of alternate firing, and keep- 
narrow slots in the width, and small facing pieces on the sides | ing a regular thickness of 6in. to 9in. of fuel upon the grates. 
against which the adjacent bars worked. @ distance from | Immediately after the termination of the first trial with the 
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mechanical stoker, the second trial with the slower rate of 
combustion was commenced, but with hand-firing there was 
an unavoidable interval between the two trials, as it was 
found necessary to clear the grates of ashes and clinker. In 
the course of the first twenty-fours with rapid combustion 
the poker was used twelve times to loosen the clinker adher- 
ing to the bars, after which the clinker was gradually pushed 
forward by the machine itself to the back end of the grate, 
and over the bridge into the flue from which it was drawn at 
pleasure, a door eath the bridge being provided for the 
purpose. During the second trial, with slower combustion, 
it was only found necessary to use the poker twice, and on 
the conclusion of this test, after fifty hours’ continuous work- 
ing, the thickness of the clinker upon the bars did not exceed 
in. When firing by hand with rapid combustion, the fires 
to be cleaned seven times in the course of the twenty- 
four hours, and five times during the trial with the slower 
rate of combustion, besides the cleaning which was found 
necessary between these trials as already mentioned. 

The results of these four trials are summarised in the table 
on the preceding page. 

**These trials,” says Mr. Longridge, ‘‘which were con- 
ducted with great care, under, as nearly as possible, the same 
conditions, and extended over sufficient length of time to pre- 
vent any slight error or difference in conditions materially 
affecting the results, clearly prove the superiority of the 
mechanical stoker to hand-firing with such fuel as was here 
used, not only at the ordinary rate of combustion, but also 
at the higher rate of 24 lb. per square foot of grate per hour, 
the gain being in the former case 10°6 per cent., and in the 
latter 8-2 per cent. in favour of the mechanical stoker, whilst 
on the gross results the gain was 11°8 per cent.” 


THE BRITISH ASSOCIATION AT SWANSEA. 


Swansga, the town in which the British Association for the 

Advancement of Science will hold its opening meeting for 

1880, next Wednesday, is estimated to contain 65,000 

inhabitants; the number in 1871 was 51,702. It is situated 

on the “3 4 of Swansea Bay, and is one of the great shippin, 


uth Wales. Generally speaking, various lines of. 


and vales stretch southwards from the North of Gla- 
morganshire and part of Monmouthshire to the Bristol 
Channel; down the valleys run railways and small rivers, and 
along the former the coal, iron, and other products of a very 
busy district, are carried to Swansea, Cardiff, Newport, and 
other seaport towns. Copper smelting on a most extensive 

is carried on in the Swansea district, as well as the manu- 
facture of steel, silver, arsenic, iron, zinc, and spelter; in 
addition to works for the reduction of the metals just men- 
tioned, chemical and engineering establishments of various 
descriptions abound in the neighbourhood. A general atmo- 

here and look of hard work pervades Swansea, which is a 
place in which an enthusiastic engineer would feel particularly 

ppy, and a Ruskinite of any description particularly 
uncomfortable. 

A short branch from the South Wales main line of railway 
at Landore conveys passengers to Swansea. The choking 
atmosphere of smoke from the copper works, by means of 
which Landore always makes its mark upon the memories of 
visitors to these parts, rarely causes annoyance in Swansea 
pes. The prevailing winds usually carry the smoke away 

the town, and some of the western portion of Swansea 
is neither unpicturesque nor unpleasant. 

As concerning the building accommodation provided for 
the public business of the British Association, the reception- 
room consists partly of a temporary and partly of a permanent 
shed, in a yard at the back of the Agricultural Hall, in which 
carpenters are now busy putting up the necessary fittings. 
Upstairs, in the Agricultural Hall, are two good rooms, in one 
or both of which luncheons and refreshments will be served. 
The Corporation of Swansea will not allow crowded political 
or other meetings to be held in this building, it not being 
considered strong enough for the purpose. The committee 
rooms for the officers of the Association are on the ground 
floor. The presidential addressand the evening lectures will be 
delivered, and the concluding general meeting will be held in 
the music hall, a plain building of the average Welsh chapel 
—that is to say rectangular box—style of architecture. 
The music hall is baldness unadorned both inside and 
out, and smaller than any building in which British 
Asssociation presidential addresses have been delivered 
for many years past; but it has two galleries, whereby 
the internal accommodation is increased, whilst throwi 
some extra strain upon the means of ventilation. f 


the building is sufficiently large for the purpose, the | 


sident will have the rare advantage of speaking in a 
ding in which his utterances can be heard without diffi- 
culty in all parts of the house. The soirées will be held in 
the Pavilion in Burrows-square, close to Swansea Bay. The 
Pavilion is a gigantic rectangular wooden shed, covering an 
area measuring 140ft. by 180ft.; it has no gallery. Space 
near the walls has been allotted for the exhibition of the pro- 
ducts of local industry, and steam power will be provided for 
the driving of some of the machines on view. In the middle 
of the building a gigantic copper dish, 13ft. in diameter and 
3ft. Gin. deep, wi g up; its manufacturers are Messrs. 
Williams, Foster, and Co. Thus the soirées at Swansea will 
partake strongly ef the character of industrial exhibitions, 
An Eisteddfod, which proved unremunerative, has just been held 
in the Pavilion, the wooden walls of which are now adorned 
with such inscriptions as ‘“‘ Duw a Phob Daioni,” and “ Ni 
Chaniateur Ysmogio.” Last Saturday a concert intended to 
be held in this building did not come off, but some of the tar- 
in of the roof did, and under the influence of the storm 
which prevailed, some of the woodwork was endangered. 
* Section G, Mechanical Science, will meet directly oppo- 
site the reception-room in St. Andrew’s College—a kind of 
school-room attached to the Presbyterian Church. It is a 
lace well adapted to the p of the section, which will 
ve every reason to be satisfied with the accommodation pro- 
vided, unless the attendance should be very much er than 
usual, owing to the large development of mechanical indus- 
tries in the district. 

The Chemical Section will be accommodated in an elegant 
little building—the Huntingdon Chapel. Most of the other 
sections will occupy school-rooms underneath various chapels. 
Biology, and its three sub-sections, will have the National 
Schools, and be comfortable enough therein, unless Professor 
Huxley, or some other popular man, should occasionally draw 
a very large attendance. 

Altogether, unless the number of members and associates 
who attend should be small, we think that the requirements 
of the Britieh Association will-put some strain upon the 

blic building accommodation, which is less extensive and 
as elegant than in any town visited by the British Associa 


tion for some years past; but the experiences of the comi 
week may have the effect of inducing the enterprising an 
intelligent local authorities of Swansea to provide hereafter a 
public building worthy of the town. 

The British Association excursions arranged for Saturday, 
August 28th, are :—H.M. Dockyardat Pembroke ; Great Eastern 
s.s.; Milford Haven and Docks; Tenby; City of St. David’s and 
Cathedral; Gower Coast, Penrice Castle. Oxwich Bay, 
Arthur’s Stone ; Worm’s Head, by direct coach ; Bishopstone 
Valley and underground river; Bacon Hole and Bays; 
Pwlidu; Mumbles Lighthouse; Llwehwr, vid Julia, 
Castle, Sanctuary, Hospitium, Collieries and Tin Works ; 
Llandilo, Golden-grove ; Carreg-Cennen Castle and Dynevor 
Castle ; Ilfracombe and Lundy Island. 

The excursions arranged for Thursday, September 2nd, are: 
—Dyffryn Tin Works, Morriston; Landore Siemens Steel 
Works ; Swansea Tin Plate Works, Cwmbwrla; Dredging 
Expedition, Swansea Bay ; Margam Park and Abbey ; Melyn 
Decorative Tin Works ; Briton Ferry Iron Works ; Aberdulais 
Tin Works, and Waterfalls; Dynevor Dyffryn Collieries, 
Perforated Fuel Works, Mines Royal Copper Works, the 
ruins of Neath Abbey; Penllergare Park, Mr. J. T. D. 
Llewelyn ; Harris’ a Colliery, Limited, Quakers 
Yard ; Penrhiwceiber Colliery, Mountain Ash; Mrs. Craw- 
shay, Langorse Pool, Bwlch, Brecon; Vale of Neath and 
Waterfalls, the Caves ; walking excursion of five miles. 

The following are the general officers of the coming meet- 
ing:—President: Mr. Andrew Crombie Ramsay, LL.D., 
F.R.S., V.P.G.S., Director-General of the Geological Survey 
of the United Kingdom and of the Museum of Practical 
Geology. Vice-presidents: The Right Hon. the Earl of 
Jersey; the Mayor of Swansea; the Hon. Sir W. R. Grove, 

.A., D.C.L., F.R.S.; Mr. H. H. Vivian, M.P., F.G.S.; 
Mr. L. Ll. Dillwyn, M.P., F.L.S., F.G.S.; Mr. J. Gwyn 
Jeffreys, LL.D., F.R.S., F.L.S., Treas., G.S., F.R.G.S. 
Chairman of Local Committee: Alderman John Jones Jen- 
kins, Mayor of Swansea. Vice-chairman: Mr. John Henry 
Rowland, Mayor of Neath. Local secretaries: Mr. William 
Mo: ; Ph.D., F.C.S.; Mr. James Strick. Local treasurer: 
Mr. RJ . Letcher. 

The following are the officers of the sections at the coming 
meeting, subject to — modifications at the last moment :— 
A. Mathematical and Physical Science : President, Professor 
W. Grylls Adams, M.A., F.R.S., F.G.S., F.C.P.S.;_ vice- 
presidents, C. W. Merrifield, F.R.S., Pres. London Mathe- 
matical Society, C. W. Siemens, D.C.L., LL.D., F.R.S., 
F.C.S., M.I.C.E.; secretaries, W. E. Ayrton, J. W. L. 
Glaisher, M.A., F.R.S., Sec. R.A.S., Oliver J. Lodge, D.Sc., 
Donald McAlister, B.A., B.Sc. (recorder). B. Chemical 
Sci : President, Joseph H Gilbert, Ph.D., F.R.S., 
F.C.S., F.L.S.; vice-presidents, 1. Lowthian Bell, F.R.S., 
F.C.S., M.LC.E., William Crookes, F.R.S., F.C.S8., W. 
Chandler Roberts, F,R.S., F.C.S., F.G.S.; secretaries, Harold 
B. Dixon, M.A., F.C.S., Dr. W. R. Eaton Hodgkinson, P. 
Phillips-Bedson, D.Sc., F.C.S., J. M. Thomson, F.C.S. 
(recorder). C. Geology : President, H. Clifton Sorby, LL.D., 
F.R.S., Pres. G.S.; vice-presidents, Professor Archibald 
Geikie, LL.D., F.R.S. L. and E., F.G.S.; Warrington W. 
Smyth, M.A., F.R.S., F.G.S., F.R.G.S.; secretaries, W. Top- 
ley, F.G.S., A.I.C.E. (recorder), W. Whitaker, B.A., F.G.S. 
D. Biology : President, A. C. L. G. Giinther, M.A., M.D., 
Ph.D., F.R.S.; vice-presidents, F. M. Balfour, M.A., F.R.S., 
Professor Newton, M.A., F.R.S., F.L.S., F. W. Rudler, 
F.G.S. ; secretaries, G. W. Bloxam, M.A., F.L.S. (recorder) ; 
Professor M‘Nab, M.D. (recorder); John Priestley (recorder) ; 
J. Brooking Rowe, F.L.S., F.S.A.; Howard Saunders, F.L.S., 
F.Z.S. E. Geography : President, Lieut.-General Sir John 
Henry Lefroy, C.B., K.C.M.G., R.A., F.R.S., F.R.G.S.; 
vice-presidents, Sir Henry Barkly, G.C.M.G., K.C.B., 
F.R.S., F.R.G.S., Admiral Sir Erasmus Ommanney, C.B., 
F.R.S., F.R.A.S., £.R.G.S., Lieut.-General Sir H. E. L. 
Thuillier, C.S.I., R.A., F.R.S., F.R.G.S.; secretaries, H. W. 
Bates, Assist.-Sec. R.G.S., F.L.S., C. E. D. Black, E. C. 
Rye, Librarian R.G.S., F.Z.S. (recorder). F. EconomicScience 
and Statistics : President, George Woodyatt Hastings, M.P.; 
vice-presidents, James Heywood, PRS. F.G.8., F.S.A., 

.R.G.S., F.S.S.; William Newmarch, F.R.S., F.S.S.; 
Henry Richard, M.P.; secretaries, Noel A. Humphreys, 
F.S.S., Constantine Molloy (recorder), G. Mechanical 
Science: President, James Abernethy, V.P. Inst. C.E., 
F.R.S.E.; vice-presidents, Professor Osborne Reynolds, 
M.A., F.R.S., Professor James Stuart, M.A.; secretaries, A. 
T. Atchison, M.A. (recorder), H. Trueman Wood, B.A. 

There are four or five leading hotels in Swansea ; the chief 


of them is the Mackworth Arms, in which nearly all accom- | sh 


modation for the British Association week has been already 


ngaged. 

The British Association meetings if ‘reduced to their 
simplest elements”—to use a scientific phrase—consist of 
“the learned societies of London out for a holiday,” ready to 
popularise the work of the past year among friends in the 
provinces who are in honest lack of such information pre- 
sented in an agreeable form ; but although conventionally sup- 
posed to be desperately in earnest to spread science, at heart 
they have generally a stronger desire to relax and amuse 
themselves in hot weather. The chief people who both amuse 
and instruct, namely, Professor Tyndall, Professor Huxley, 
and Sir John Lubbock, are likely to be absent at this meeting. 
Likely enough, a kind of organised hypocrisy will prevail, 
with guests and visitors, both apparently desperately anxious 
to go in for severe technical work, and both wishing an 
admixture of another element, such as is always found when 
the British Association visits a university or a cathedral town. 

These difficulties, which are inseparable from the situation, 
will doubtless be much felt by the few energetic local and 
London officers upon whom the real hard work and responsi- 
bilities of these meetings always falls. 


Kxnstreton Museum. —Visitors the week ending 
Aug. 14th, 1880:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,641; mercantile marine, 
building riaterials, and other collections, 6522. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m, till 6 p.m., 
Museum, 1803; mercantile marine, building materials, and other 
collections, 708. Total, 20,674. Average of corresponding week 
in former years, 19,659. Total from the opening of the Museum, 
19,257,890. 

Tue Town or are committed to the execution 
of deep sewerage works estimated to cost £40,000, and they have 
already paid the sum of £8114 for contracts in connection with 
the scheme. They lately advertised for tenders for the con- 
struction of the Northern and Southern intercepting sewers in the 
borough. Six tenders were sent in, the highest of which was for 
£15,588 and the lowest for £10,862, This last was the tender of 
Mr, John Jeavons, of Dudley, and the Council have voted him 
the work, The accepted tender was nearly £2000 less than the 
next lowest of the six received, 


LETTERS TO THE EDITOR. 
(We do nut hold ourselves mt gala opinions of our 
correspondents, 


SWING BRIDGES. 

Srr,—It was only the other day that the inapplicability of the 
bowstring girder as a form suitable for swing bridges came under 
my observation ; but a very little thought, or a glance almost will, 
when attention is drawn to the matter, convince anyone of its 
Sevegeuncas. It will be made more evident by considering 

ig. 1. 


FIC2 
c 


Here it is on that the girder A C B E A tends to droop at 
A and B, and if the action of verges by strong enough to depress 
them, the boom A C B is subject to be extended in the directions 
C A and C B by getting flattened, and so to allow the points A 
and B to droop still further, till in the end they would sink so 
low as to render the swing unsafe and unworkable, 

Fig. 2 is the radically correct form for a girder suspended not 
on the ends of its length but at the middle or one point. If the 
bow is to be introduced at all in such a case it should be below 
the string, and not above it thus—Fig. 3—where it would form a 
strengthening limb. 


FIG.4 


I would not have drawn attention to this matter had I not 
observed the bowstring form in a swing bridge of recent con- 
struction, namely, the accommodation bridge at the neck of the 
new docks at Stobcross, Glasgow. Fig. 4 is another form suitable 
for swing bridges. Wit. Youne Brack. 

104, Hill-street, Gannethill, Glasgow, August 10th. 


EXPLOSIONS IN FIERY COAL MINUS. 

Srr,—There is one matter of great urgency. It is this :—Before 
the several members of Parliament separate, cannot somethin 
be done in some way to prevent, or at any rate to lessen, the awfu 
danger arising in the fiery coal seams of this country? October, 
November, and December are the months during which our Eng- 
lish mines seem to be most liable to these sad calamities. 
We have had very recent experience of no fewer than three of 
these occurrences, and I believe, in each case, a legal assistant 
or commissioner was sent down by the Home-office authorities to 
attend upon the inquest. The evidence and report on Abercarne 
being ed for, was duly printed by order of the House of 
Commons. Would it not be advisable that a like course should 
be adopted in the cases of the two explosions at read T ask 
this solely in the interest alike of a coalowner and the 

August 16th. Workina MINER. 


BRIGHTON BEACH, 

S1r,—I have read with much interest your article on the above 
subject, and believe your suggestion that the Imperial Govern- 
ment should take up the question of the preservation of the fore- 
shore is a good one. A public inquiry would cause a much 
greater interest to be taken in the question, and possibly throw 
some light on the best means of obtaining in the future the true 
eo ee of groyning, viz., to accelerate and retain the collection of 

ingle. 

The object for which onynes are constructed is not in many 

instances clearly understood by the officers appointed to superin- 
tend the construction of such works, and the general public take 
little interest in the question. Consequently, large sums are 
spent on groynes projected at right angles from the shore, which, 
being constructed as depdts for shingle, instead of as breakwaters, 
collect only sufficient shingle to give a small and inefficient pro- 
tection to the foreshore on the west, and augment in the imme- 
diate vicinity of the groyne the waste that naturally takes place 
on the east. A more moderate expenditure on the construction 
of works to stop and control the action of the sea—which causes 
all the mischief—would bring the continual waste of shingle 
within the limits of the supply. No hard-and-fast line can, how- 
ever, be laid down, either in the structure or angle, as the one 
must be governed by the supply of shingle, and the other by the 
contour of the foreshore. T hese particulars being re; ed, I 
have every reason to believe that the true angle on which to con- 
struct an efficient groyne on this coast will be from 50 deg. to 
75 deg. in an easterly direction from the immediate line of fore- 
ore. 
If any one interested in groynes should care to make an 
appointment, I shall have pleasure in pointing out works con- 
structed at a small outlay on the principle here advocated, and 
which give large protection without any mischief to the foreshore 
immediately to the eastward, beyond the natural waste. 

Shoreham, August 17th. Wm. SWALEs. 


SHIPS’ PUMPS. 

Srr,—Admiring the noble proportions of the steamship City of 
Rome, which were recently given in your columns, I noted the 
enormous power which will be stored in her boilers, and how 
easily such power could render harmless those accidents so con- 
stantly occurring by which the most costly ships are suddenly 
flooded with water, founder, and are seen no more. I am, how- 
ever, kindly reminded by a correspondent who writes from Devon- 
port that steam pumps—at any rate, of the power which I recom- 
mend—would be too expensive for the merchant service, but that 
the question of expense need hardly be considered in the case of 
the fighting ship ; that the effects upon the ship of being struck 
by the modern torpedo are much more to be dreaded than those 
= § shot just below the water-line. Leakage, I am reminded, 
occasioned by shot and shell, can be readily stopped, while the 
holes made by torpedoes would, from their nature an — 
be very difficult to stop; that a very irregular orifice 8ft. or 9ft. 
below the surface of the water, and having an area through the 
inner skin of the ship of 3 square feet, would fairly represent the 
average effect of the modern torpedo; and that a first-class fight- 
ing ship carries more steam, and at higher pressures, than men- 
tioned by me in a previous communication. 

A very small number of holes through the side of a ship, 8ft. 
or 9ft. below water-line, each 3 square feet in area, would 
undoubtedly pass such a volume of water as would necessitate the 
use of large pumps, though hardly of larger size than have been 
reached in practice. A steam pump involving, but not exceeding, 
the largest sizes of steam and water cylinders which have already 
been constructed, may have for a 20ft. lift the following dimen- 
sions :—Water cylinders, 60in. diameter; steam cylinder, 42in. 
diameter; stroke, 60in.; number of strokes, 46, single, per 
minute ; diameter of suction and delivery, 42in, 

A pair of such pumps would throw 250 tons of water per 
minute and four pairs would therefore throw 1000 tons per 
minute. this quantity lifted 20ft. 44,800,000 foot-pounds of work 
actually performed, and would require steam power of, say, 2700- 
horse power indicated. Four pairs of these pumps would, 
suppodi them to be the “ Cornish” steam pump, occupy a floor 
space 


t, by 80ft., or, say, 1 square foot of space per ton per 


| 
| 
| 
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minute. oy need not weigh more than 85 tons—say 10} tons 
per pump, or 1? cwt. per ton of water raised—and the cost for the 
who. a need not exceed £12,000—£12 per ton of water thrown per 
minute. 
An orifice through the inner skin of the ship, 3ft. in area and 
9ft. below the water line, would admit water at a rate not 
exceeding 2700ft. per minute ; and ten such orifices would admit 
27,000ft. per minute. Twenty-seven thousand feet of water 
weighs, dropping fractions, 770 tons; and as the pumps would 
throw 1000 tons per minute, there would still be a in of 
pomp powss equal to 230 tons per minute. Fifty circular 
oles, 12in. diameter, a little below water line, would admit 
water at the rate of 10,000 cubic feet per minute. Sixteen thou- 
sand cubic feet, however, weigh 458 tons. Assuming that half 
this water could, by the usual devices, be kept back, the pumps 
would clear the rest—and these could always be quickened up a 
little by extra steam—and thus the fighting ship, her sides pierced 
by fifty of the heaviest shot, and fairly struck by ten torpedoes, 
could safely seek, silent and solemn, a friendly shore, or ringing 

with loud huzzahs—the pean of a hard won victory. 

147, Queen Victoria-street, E.C. . SILVESTER, 

August 16th. 


Sir,—May it not be reasonably suggested that, as far at least 
as new ships are concerned, in vessels constructed on the cellular 
and bulkhead systems thoroughly carried out, air might be forced 
into one or more compartments, and so keep out the water, 
instead of ae enormously powerful pumps to pump it in an 
throw it out. If under the stroke of a torpedo, or by shots, two 
or more compartments are knocked by holes into one, these com- 

ments might be shut off from others and filled with air. 

ery powerful steam pumps would then only be really required 

to keep engine and boiler spaces free by lifting and throwing the 
water out. QUERIST. 

London, August 17th, 


JOY'S VALVE GEAR. 


Sirn,—With reference to your report of the paper read by Mr. 
Joy at the Institution of Mechanical Engineers, I beg to state 
that as far back as 1870 I fitted several launch engines with 
exactly the same valve gear, and in the same year several with 

ar like that of Mr. F. Marshall’s, only using an inclined slot 
or the end of the excentric rod instead of a vibrating link. This 
combination of the two plans claimed by these gentlemen now as 
novel, I found after practice to give the best results, and have 
fitted over eighty engines with the gear, which gives the greatest 
satisfaction on account of its simplicity, the working parts and 
consequent strain being reduced to a minimum. 

It is therefore somewhat too late for Mr. Joy to claim origi- 
nal: as what he was experimenting on in 1877 I had perfected 
and brought into use in 1870, A. VEREY. 

Buckland, Dover, August 14th.- 


THE PERKINS SYSTEM. 


Srr,—It can hardly be ee that Mr. Perkins would keep 
up a pressure of 360 Ib. to the square inch in the boiler of the 
Anthracite for the mere satisfaction of knowing it was there. 
He must evidently have expected to find the initial pressure in 
the high-pressure cylinder to be equal to the boiler pressure, in 
which expectation he was disappointed, as I think, for the reasons 

iven in my former communication, Mr. Perkins could not 

now, nor could anybody else have foretold, that instead of the 
initial steam pressure being 360 lb., it would only be 180 Ib. 

It can of course be proved theoretically—and up to a certain 
point, at all events, practically—that the greater the initial 
pressure the more economically the steam acts, other things 
remaining the same. Mr. Perkins has for years made the pro- 
perties of steam at very high pressures, as applied to steam 
engines, his especial study, and I presume that he considered 
himself justified in supposing that the use of steam of 360 lb. 
pressure would be productive of greater economy than that of 
steam at any lower pressure. Cc. 

August 16th. 


[Our correspondent isin error in supposing that initial cylinder 
pressure cannot be calculated. On the contrary, it is calculated 
every day by marine engine builders, and their figures coincide 
very closely with the results obtained in practice. We see no 
reason why the Anthracite should prove an exception. But as 
soon as it became known that the initial pressure did not exceed 
180 lb., or thereabouts, it e open to Mr. Perkins to 
reduce his boiler pressure to, say, 190 1b. Why does he continue 


to work at 3601lb.? One explanation which we have received is, 
that at the lower pressure the boiler would prime.—En., E.] 
COMPRESSED STEEL. 

Srr,—I have read your article on compressed steel, and I read 
Mr. Davis's ond on the subject, and saw his experiments at the 
Barrow Steel Works ; the conclusion at which I have arrived is, 
either that the result said to be obtained is obtained by some- 


thing else than pressure, or that it is not attained at all. 

If your readers will consider the subject — they will see 
that little or no evidence has been adduced that solidification of 
ingots is secu by the Jones process. It is true that photo- 

phs of three split ingots were produced at Barrow for the 
nspection of the members of the Institution of Mechanical Engi- 
neers, but these prove nothing. Perfectly sound steel ingots are 
constantly made in the ordinary way. 

But the true point at issue is, does Mr. Davis put any ressure 
whatever more than a very few pounds on his ingots ? y think 
not. At least it is quite certain that the lids of the moulds 
leaked profusely. The point can be settled very speedily. Let a 
— of 4ft. or 5ft. of 4in. gas pipe be screwed into the lid of one 
of the ingot moulds, and a pressure gauge be fitted on the top; it 
can then be known what pressure is in the mould. It seems 
astonishing that this has not been done before. 

London, August 19th, Mews. I, & S, Inst. 


BOILER INSURANCE, 

Srr,—Your correspondent, ‘“ Uninsured Boiler,” is apparent] 
not aware that boiler insurance companies can, and do issue life 
policies ; these, which are quite distinct from the ordinary policies 
on the boilers, are granted on the lives of the regular boiler 
attendants, or on a specified number of the workpeople employed 
about the place ; pa 5 it is perhaps use “outsiders” are not 
included in them that so few of these policies are taken out. A 
little consideration will show that an insurance such as is sug. 
gested by ‘‘ Uninsured Boiler” is scarcely practicable. In ordi- 
nary life insurance, a specified amount is insured upon one or 
more specified lives, but if we take the case of a boiler situated 
underneath a crowded thoroughfare, it would be a complicated 
matter to arrange a policy which should cover an indefinite num- 
ber of passers by, and to assess the amount to be paid on each 
life which might be lost by an explosion of the boiler. 

The idea that insured boilers are only ins for the benefit 
of the insurance companies is new to me. have always under- 
stood that the great advantages of boiler insurance are the a 
tions which are undertaken, and the reports and advice b on 
such ——— which are given to the owners. The lia- 
bility of an insuring company under its policies induces 
careful inspection for its own protection, but, in the case 
of inspection without insurance there is no such liability, and 
it is, therefore, not much to be wondered at if the inspectors 
under a joint stock—ie., i y get better 
pay than those in the service of an inspecting company ; for 
apart from the desire to prevent loss of life—which may f. rly 


be 
assumed to be common to both—it is clear that an com- 
pany has a much greater interest at stake than a company which 
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inspects without any insurance ; and the former has, therefore, 
a greater inducement to secure the services of the most competent 
inspector—which can only be doue by offering a high remu- 
neration. 
_ I quite agree with your correspondent that inspection and 
insurance are not synonymous; and I may add that the system 
of insuring boilers, which has now been carried on in this country 
for more than twenty years, has almost entirely superseded the 
old system of inspecting without any insurance, in spite of 
attempts to prove that insuring companies have no interest in 
preventing explosions, but rather the reverse. It must be 
itted that the officials of boiler insurance companies are no 
more infallible than other mortals; but though they are occasion- 
ally unfortunate enough, or unwise mene, to insure such boilers 
as those which — at Halifax and Walsall, I think it is not 
too much to say that these companies have done more than any 
otber agency to prevent boiler explosions, and the consequent 
loss of human life, R. CHARLES LONGRIDGE. 
Knutsford, August 18th, 


ON THE MEASUREMENT OF DISTANCES IN 
LEVELLING AND SURVEY OPERATIONS. 
By Mr. Henry V. Wurre.* 

Tux cbject of this paper is to describe the principle and practical 
utility of a new sel arrangement for calculating dis- 
tances, capable of being attached at a nominal expense to the 
ordinary dumpy level or theodolite, by means of which the ran 
and serviceable value of these instruments can be much incre: Hu 
It is believed that ~~ this arrangement the necessity of measuring 
with the chain in levelling for sections can be dispensed with. 
Moreover, the country can be surveyed at the same time with 
great accuracy, the combined operations being effected with 
rapidity and ease, while the results obtained will be found per- 
fectly reliable for any surveys made for engineering purposes. 
Also, in taking flying levels on an open plain destitute of land- 
marks, the position of each spot where the staff has been held 
can be defined with great facility and accuracy. Itis, moreover, 
claimed that while on uneven ground horizontal chain measure- 
ments are unreliable, the results thus obtained will be equally 
reliable whether the ground is flat or uneven. 

The idea in the telescopic arrangement of estimating the distance 
of an object by means of the instrument itself is not original. The 
different distances require corresponding alterations in the focus 
of the object glass. ence when the object is near the eye-tube 
must be drawn out, and when far pushed in. Dr. Brewster 
applied this fact to the measurement of distances, by having the 
eye-tube graduated accordingly. This, however, would vary for 
each observer, and, besides, the uations would be so minute 
for appreciable distances as to be unreliable. The idea then 
suggested itself that if any suitable arrangement could be 
devised for estimating the distance of the staff used in levelling 
from the instrument itself, so as to dispense with the labour of 
chaining, it would commend itself tu favourable consideration. 
Now, in levels and theodolites the horizontal wire marks the inter- 
section of the horizontal visual ray where it meets the staff when 
the bubble is brought to the centre of its run, and is fixed in a 
diaphragm in the focus of the eye-tube and object glass. 

In the following investigation the effect of the eye piece itself 
may be neglected, as the magnifying power affects in the same 
proportion both the image of the staff and the distance apart of 
the two new wires proposed to be fixed—one above, the other 
below the ordinary horizontal wire; these to parallel to and 
equidistant from the latter, and in the same focus. 

Let D = distance of staff from object glass, and d= that of 
conjugate focus ; we have when f = that of principal focus : 


1 
| 


of staff formed before being magni- 


Now, if s = height of image 
, t the focus of the object glass, we have 


fied by the eye piece at 

when 5 = height of staff— 
:@3::D:d. 

reading between these new 


Let H = difference of staff and 
w = their distance apart; thenS:s::H:wor H:w::D:d; 
substituting for d we obtain— 
1 or 
“=D 
f 
Hence  D—f=1xH. 


As Z is a constant, it is therefore established that the distance 


of the staff from the object glass, less the focal length—which in 
ordinary instruments is about 12in.—varies directly as the dif- 
ference of readings between the upper and lower wires. ‘To 


determine the actual value of £ when D —/f was found by mea- 


surement, experiments were made as follows, and the results 
obtained under the circumstances also serve to prove the prac- 
tical value of the re adjustment. The instrument used is 
by Troughton and Simms, and the distance apart of the new 
wires was made about jin. The ground chained was not par- 
ticularly flat, and the weather was unfavourable. The day was 
cloudy with occasional gusts of wind, which vibrated the instru- 
ment, accompanied with rain. There was no plummet used with 
the staff. The measured distances in the first column happen 
unfortunately to be uneven numbers, as in the actual measure- 
ment the chain was started from the perpendicular of the dia- 

hragm on the ground, instead of 2ft. farther on, so as to start 


rom the focus. 
Dist Diff (H). Distance (D—J). Difference (H). 
Feet. Feet. Feet. Feet. 
48 0°47 148 1°47 
53 | 0°52 198 1°95 
58 | 0°58 248 2°45 
63 | 0°62 298 2°94 
68 0°66 308 3°03 
73 | 0-72 348 3°45 
78 0-76 3°80 
83 | 0°82 398 3°93 
88 0°87 448 4°40 
93 0°92 498 4°90 
98 0°96 j 508 5°00 


Here Remon, as would be expected, the difference of 
readings varies as the distance—taking to allow for unavoidable 
errors of observation a mean of the results obtained from the 
readings 100ft. apart between 98ft. and 498ft. distance, we have— 


Distance (D —f). Difference (H). Constant (£ ) 
Feet. Feet. Feet. 
98 0°96 102°0 
198 1°95 101°5 
298 2°94 101°4 
898 3°93 101°3 
498 4°90 101°6 


* Read before Institution of Civil Engineers in Ireland. 


The mean of these results gives ( 3 for this particular in- 
w 
strument = 101°6; and since 1016 x H=D—/f, we have a 


difference of reading amounting to— 
1ft. corresponds to 101°6ft. distance 
and of 10°16ft. ,, 
Ho apply sale :—Stippose H = 
0a is rule :—Suppose H = 3°57ft., 
then 1010 x 3 = 304°8ft. 
1016 x 5= 50°8ft. 
10 x7= 7Oft. 


3626 = D—/f. 

From this it is evident that if we assume 735 of a foot as the 
maximum error of observation likely to occur in estimating H 
in ordinary work, it will only give 2ft. of possible error in the 
calculated distance ; these slight inaccuracies would scarcely be 
sensible in practice, and would neutralise each other in numerous 
observations. Of course, in actual work, the distance should be 
taken from the centre of the instrument itself, so that to D—/f 
as calculated should be added ( f + 4 length of tube) = usually to 
18in. The following table gives opposite the actual distances 
(D —f) as measured the results as estimated :— 


Ascertained Distance ; Estimated Distance. 
(—/) Difference (H) (D—/) 
Feet. Feet. F 
48 0°47 47°6 
53 0°52 52°8 
58 0°58 58°8 
63 0°62 63°0 
68 0°66 67°0 
73 0°72 73°1 
78 0°76 791 
83 0°82 83°3 
88 0°87 88°3 
93 0°92 93°4 
98 0°96 97°4 
148 1°47 149°2 
198 1°95 198°0 
243 2°45 248°8 
298 2°94 298°6 
308 3°03 307°8 
348 $°45 350°4 
888 8°80 8386°1 
398 3°93 399°2 
448 4°40 447°0 
498 4°90 497°8 
508 5°00 508°0 


The result of these figures leads to no other conclusion than 
that the proposed system of measurement is Bag vm reliable, 
even where great accuracy is required; in the latter case, by 
selecting a calm, clear day and using a plummet the estimated 
distances would be found more reliable than any measurements 
made with the chain on ground perfectly flat. When the prin- 
ciple of the proves system of measurement was developed the 
results were forwarded to Dr. Haughton, of Trinity College, who 
very kindly looked over the papers, and made the important 
suggestion that the best method of finding the constant for each 
instrument would be from direct measurement instead of the staff 
readings. The author, however, has had no means of doing so 
with the necessary accuracy. 

Two special cases present themselves for consideration in the 
use of the adjusted instruments—one when they are applied to 
measuring purposes only, the other when levels and distances 
have to be taken at the same time. In the former case, with 
regard to the level,'it should be placed in adjustment so as to 
intersect the staff in the usual way, and here, when the ground 
is tolerably flat, it will always be easy to make the three wires inter- 
sect. This is evident when we consider that the usual staff is 
about 14ft. long, and that the greatest difference in the readings 
obtained in these experiments was 5ft—an amount that would 
never be exceeded in practice. It will sometimes happen, especi- 
ally when long sights are and the ground is tolerably 
uneven, that the three sights will not intersect simultaneously ; 
this will only occur when the horizon wire crosses either 
nearly the top or bottom of the staff. In this case the tube ma: 
be slightly raised or depressed so as to obtain the extreme - 
ings without sensible error, as the angle will be very small, and 
the resulting distance will be perfectly accurate if the staff is 
gently waved back and forwards at the same time so as to 
obtain the lowest readings, as then the axis of sight will be per- 
en to that object. In the other case, when levels and 

istances have to be taken simultaneously, when the horizontal 
wire crosses in this manner so as to obtain only two readings, the 
distance can still be calculated from their difference, as it will be 
proportional though not quite so accurately ; otherwise by taking 
the horizontal reading for levelling, then raising or depressing the 
tube as described for the distance, and then moving and adjusting 
the instrument for a back sight without disturbing the staff, we 
are enabled to make the extreme wires intersect so as to obtain 
the usual accuracy. With the theodolite this movement in the 
particular case described would be unnecessary, as the angle of 
elevation or depression could be made again horizontal by means 
of the screws; also with this instrument along sloping ground or 
the side of a hill the telescope has only to be raised or depressed 
through a known angle, from which the direct and also horizontal 
distances can be found. When the slope is very sensible the staff 
should be placed at right angles to the axis of sight, instead of 
being made perpendicular to the ground. It is desirable, when 
levelling for sections by this method, always where possible to fix 
the centre of the instrument throughout in the line of the section, 
or where this is not — the following method may be 
advantageously pursued :—Let A, B, C, &c., represent adjacent 
points in the line of the section, at convenient visible distances 
from each other; two ranging rods should be set up first at 
points A and B; let P then represent the position of the instru- 
ment. We then have the distances P A, PB, and the angle 
APB; consequently the distance AB. For intermediate obser- 
vations it is easy to set up the staff exactly in the line of range 
as often as may be necessary. If a, b, c, &c., represent the posi- 
tion of these intermediate points, we can estimate the distances 
Pa, Pb, Pc, &c., which lengths can be marked off on the plan 
with a pair of dividers from P, so as to intersect the line of range 
AB. ‘Lhus the position of each intermediate point of observa- 
tion can be accurately determined. Next aranging rod should be 
fixed at C, and the levels between B and C could be similarly 
taken. Jt is desirable to use three ranging rods in setting out a 
straight line, the back pole being continuously transfe to the 
front according as the work progresses. Curves would, perhaps, 

best set out by actual measurement of offsets taken from 
points in the straight lines produced. In the field book for use to 
correspond with the proposed adjustment to surveying instru- 
ments it would be only necessary to have two extca columns for 
recording the intersections of the upper and lower wires. ere 
is sometimes a column for entering the magnetic bearing; this 
would be requisite, or for entering in the case of the theodolite 
the bearing, or angles made with fixed points. — 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A, TwieTmeyer, Bookseller. 

NEW YORK,—Tue Wittmer and Rogers News Company, 
1, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, 

* 

inform correspondents that letters of i 
public, and intended for 
cases, be ied by 
writer to himself, and bearing a 2d. 
answers received by us may be forwa 
notice will be taken of 
these instructions. 

*," We cannot undertake to return drawings or manuscripts; we 

to 


must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, 07 
containing questions, must be accompanied by the name and 
address 0, writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

M. P, (Marseilles).— We have not yet received the drawing to which you refer. 

J. 8. I. (Ansty).—Messrs. Holtzapfel, Charing-cross, or Messrs. Buck, of 
Tottenham-court road, can no doubt supply you with the tools you require. 


we find ti 
iry addressed 
insertion in this 


ROLLED SHEET BRASS. 
(To the Editor of The Engineer.) 

Sir,—I am requiring some brass bearing the trade mark ©. Being 
unable to obtain the address of the makers, I shall be obliged if any of 
your readers will furnish me with it. R. H. 

Dalston, August 13th. 
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preferred, at increased rates. 

Kemittance by Post-ojfice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 

France (Paris only), Germany, Gibraltar, Italy, _ Malta, Natal, 

Netherlands, New Brunswick, Newfoundland, ew South Wales, 

New Zealand, Portugal, Roum Switzerland, Tasmania, Turkey, 

United States, West Coast of Africa, West Indies, China vid Southampton, 

Cyprus, £1 16s, India, £2 0s. 6d. 

Kemittance by Bul in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
re te £1 16s Chili, Borneo, and Java, £2 5s. singapore, 

2 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and si s odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. AU 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Srx on Tuurspay EVENING IN EACH WEEK. 

*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 

other letters to be addressed to the Editor of Tuk Exaineen, 163, Strand, 


MEETINGS NEXT WEEE. 

Tue Iron anv Sree. Institute. —Disseldorf: Tuesday, 24th, evening 
concert. Wednesday and three following days, general meetings for 
reading of papers and excursions to places and works of interest, as 
described in blished in our impression for 80th July, 


92. 
British AssociaTion.—Swansea : Wednesday and three following 
ys. 


THE ENGINEER. | 


AUGUST 20, 1880. 


CABLE GRAPPLING IN DEEP WATER. 


Tue history of submarine cable work has yet to be 
written. Thirty years ago the first submarine cable was 
laid between Dover and Calais. It was a cable twenty- 
five miles long, weighing 4 cwt. per mile, and the greatest 
depth of its was but about thirty fathoms. This 
cable was weighted at intervals with leaden weights in 
order to sink it. One day’s work, and its life ended ; yet 
that short ported, as one of the pioneers in cable tele- 
graphy justly remarks, proved submarine telegraphy to be 
practicable. At the end of 1879, the British submarine 
cable pee unas alone owned nearly 65,500 miles of 
cable, made and laid by an outlay of capital amount- 
ing to over £25,000,000. Previous to 1858, cables vary- 
ing in length from 200 to 500 miles, were successfully 
laid, none, however, in deeper water than 1500 fathoms, 
and mostly in much shallower seas, In 1856 Mr. Cyrus 
Field came to England, and the result of his visit was 
the formation of an Atlantic telegraph company to join 
the Old World and the New in telegraphic communica- 
tion, by means of a cable across the Atlantic. After 
troubles which would have turned less earnest men from 
the work, capital was obtained and a cable made. On 
the 5th of August, 1857, the operation of laying com- 
menced ; on the 11th, after 335 nautical miles had been 
paid out, the cable broke in 2000 fathoms water, and the 
expedition for that time failed. The next year, however, 
the cable was laid, and worked for twenty-five days, 
carrying during that period messages amounting in the 
aggregate to 4359 wo The loss represented £415,000 
worth of old and new shares. The ardour of investors was 
gy and matters dragged on till 1864, when, 
by the exertions of men at the present time holding 
prominent positions in the domain of submarine 
telegraphy, more capital was forthcoming. Another 
start was made, another cable manufactured. An attempt 
was made to lay it in 1865, but. on August 2nd the 


cable broke in 2000 fathoms water. Then a determined, 
but for the time unsuccessful, attempt was made to 
recover the cable. This was the first time, probably, that 
any endeavour had been made to get backa cablefrom deep 
water. The recovery for repairs in shallow water was 
an operation of frequent occurrence. To raise a cable 
from 2000 fathoms is a difficult, dangerous, and even 
when successful, a costly undertaking. 

It will be best in the first place to attempt to realise 
what is required to be raised. The deep sea section of 
the 1865 cable weighed 35°75 cwt. per mile. It hada 
breaking strain of 7°35 tons, with a diameter of 1‘lin. 
Fancy gropin about 2000 fathoms—that is, 12,000ft.— 
below the surface of the sea for a rope a little more than 
lin. in diameter. The first thing to be done was to catch 
hold of the cable—a task by no means easy to the 
workers of 1865. This they accomplished. When, 
however, they caught the cable, disaster followed. A 
swivel gave way, cable, rope, and grapnel going to the 
bottom. Again and yet again, with courage worthy of 
success, the operators sought to raise the cable ; but a 
second, third, and fourth breakage lost them all their 
tackle, and left them with no materials for a fifth attempt. 
Another cable was e, and, as is well known, was 
successfully laid in 1866. After successfully laying this 
cable, the Great Eastern, commanded by Captain, now 
Sir James, Anderson, proceeded to renew the attempt to 
recover the 1865 cable. If ever a writer requires to point 
out a good example of perseverance, he cannot do better 
than recount the work performed in this effort. The 
operations commenced on August 13th, and on September 
2nd the cable was raised, and found electrically perfect. 
we cable was spliced, and completed to the American 
shore. 

We have thus briefly referred to the opening history 
of cable grappling in deep water. The success of the 
pioneers of 1866 was wonderful. It proved that the 
sanguine opinions previously expressed as to the possi- 
bility of such work were not uttered at random ; it also 
proved that investors need not despair because an acci- 
dent happened in laying a deep sea cable. The work of 
raising and repairing “ao be arduous and custly, but it 
was not impossible. his proof was of the utmost 
importance to the interests of submarine telegraphy. Men 
no longer feared total loss, and since 1866 most of the 25 
millions above referred to has been invested in cable work. 
The apparatus used in 1866 was—shall we say crude and 
hardly adequate for the work it was called upon to do, 
or shall we say rough and untrustworthy? Since then the 
picking up apparatus used on board regular cable ships, 
such as those of the Eastern Telegraph Company, or the 
Telegraph Construction and Maintenance Company, has 
been perfected, and is worthy of the attention of engi- 
neers. The evolution of the mere grappling tackle has, 
perhaps, been slow, but it has been sure. The grapnel 
used on board the Great Eastern was, we believe, that 
known as the long shanked five pronged grapnel. After 
this came the centipede grapnel, consisting of a square 
bar of iron, with a ring fixed at each end, and a series of 
double prongs wedged into holes in the shank. These 

pnels are even now in extensive use. It will be seen, 

owever, that in dragging such grapnels over a rough 
bottom, the flukes at times en with rocks or some 
other rigid resistance. The tackle, grapnel prong, or rock 
must give way, and in such cases the loss of tackle or 
frapne cannot be valued at the mere cost of replacing. 
ime is a factor of the utmost importance, and the delay 
of a day or even a few hours represents the cost of 
several grapnels. Mr. Jamieson, while repairing the 
Para-Pernambuca cable in 1875, discussed with Mr. W. 
F. King the question of making a grapnel with self- 
relieving toes. Together they designed such a grapnel 
which has been patented, and will be found described 
and illustrated in No. 24, vol. vii., of the “ Journal of the 
Society of Telegraph Engineers.” In this grapnel, which 
as been proved practically of great value, the toes or 
prongs form a lever, the short arm of which abuts on a 
strong spring. If the long arm engages with any rigid 
y, such as a rock, the force of ing acts upon the 
spring, which is forced inwards, allowing the prong 
suffcient play to pass the obstacle. 

A plan suggested in 1866 by Mr. Latimer Clark was to 
employ a grapnel which should grip the cable, cut it in 
two, and hold one end only. Mr. Clark designed such a 
grapnel, which so far as we know has never been 
successfully used. Others, however, have improved upon 
Mr. Clark’s design, and although the resulting grapnels 
have not proved absolutely successful in bringinga cable on 
board, one or two have sofar succeeded as to bringit within 
a few fathoms of the surface. Probably the defects in 
that designed by Mr. Johnson, of the firm of Johnson and 
Phillips, have been obviated, and when next tried it will 
be found to be all that is required. We may here say 
that Mr. Johnson’s grapnel this year caught, cut, and 
brought a cable to the surface from over 2000 fathoms ; 
but the cable failed to come on board. Mr. Lambert’s 
grapnel on a similar plan has been almost successful. 

elegraph engineers and the shareholders in cable 
companies have long been exercised in mind as to the 
length of a cable’s life. Many eminent men have rather 
supported the theory that the oe 4m of life of a cable is 
about ten years, and that although a cable may work for 
some considerable time after this period, only in 
exceptional cases. They and their followers have held 
that if a cable of the age of ten years and upwards 
showed signs of faultiness, it could not be rai from 
deep water, and the money spent in such an attempt would 
be a worse act than throwing it into the sea. e think 
it was Mr. Desmond FitzGerald who said this oe 
was pure hypothesis, and maintained that under favour- 
able circumstances no reason could be adduced why a 
well manufactured cable should not last a hundred years. 
When cables have failed, the cause has generally been 
easy to trace. In former times defective manufacture 
was added to attacks of marine insects and uneven beds. 
The first evil may now be said to be removed, but 
the life of a cable depends materially upon the others. 


Given, however, favourable circumstances, such as a well 
manufactured cable, immunity from insect attack, and a 
level oozy bed, we see no reason why the life of a cable 
should not be prolonged to the century. 

The success which has attended the last persistent 
attempt at cable grappling in deep water has proved that 
a cable may be almost as good as when first laid after ten 
years’ immersion. In 1870 a cable was laid between 
Porthcurno, in Cornwall, and Lisbon, the Vigo-Lisbon 
section of which is laid for some distance in depths of 
over 2000 fathoms. It recently became necessary to 
raise this cable or to lose its services. The directors of 
the Eastern as they do, 
such men as Sir James Anderson and Mr. John Pender, 
M.P.—might long ago have selected as their motto s/ 
desperandum, They determined not to give up the cable 
becauseit was ten years old, although the prevailing opinion 
was that such a cable ought to be rotten. Thes.s. Chiltern, 
under the command of Capt. Goodsall with Mr. C. H. 
Phillips, as electrician, was sent to repair the cable. The 
cable was caught, as we have previously said, by one of 
Mr. Johnson’s ae apo but it was one of the ordinary 
five-fluked grapnels which brought it on board. Our 
information is that the cable was found to be practically 
as perfect as when laid in 1870. The weight of this cable 
is 1°6 tons per mile, so that it is rather of a light type. 
The strain on grapnel and cable includes many factors, 
and, in fact, varies from instant to instant. Captain 
Hoskier, in his work on cables, gives formule which 
roughly indicate the factors and the strains. He repre- 


sents the strain on the cable as = ary wherevis 
the weight in water of lft. of cable, 2 the height 
raised from the bottom, and g the slack, to which must 
be added the strain due to water friction, resistance, and 
that caused by the pitching of the ship. This will 
tend to show how delicate and difficult an operation is 
cable-rairing from deep water, and assist us in giving due 
meed of praise to those engineers and electricians who 
have sc long and so ably worked to make such operations 
succesful. 


THE GAS EXPLOSION AT TOTTENHAM-COURT-ROAD. 


ON the evening of Monday, the 5th of July, an explosion 
of gas took place in the neighbourhood of Tottenham- 
court-road, by which two men were killed and much 
property was destroyed. All the circumstances of the 
explosion, which were of a remarkable character, were 
described at the time in the columns of the daily press. 
It will be enough to say here that the Metropolitan Gas 
Light and Coke Company had laid down a new 36in. 
“conduit” main—that is to say, it had no service pipes on 
it. This pipe started from Howland-street, where it was 
united to an existing main, ran down Charlotte-street, and 
crossed Tottenham-court-road, not far from Oxford-street. 
The new main was provided with a cap, and a gap 
existed close to Tottenham-court-road, between it and 
another section extending eastwards from Tottenham- 
court-road to Goswell-road. This gap was to be made 
good ; but before removing the cap, a foreman applied a 
light to a small length of stand pipe about #in. in 
diameter, on the main, to ascertain whether there was or 
was not gas in it, and the explosion, or series of explosions, 
followed. The streets were torn up in various places, 
and much glass was broken by flying stones. tn one 
place the an were forced in, and at least one house 
was left in a very dangerous condition. All this has, 
however, been so fully set forth already, that we need 
not dwell further on the matter. The fact with which 
we have to do is simply that a gas explosion took place 
in a 36in. main nearly 700 yards long—a very unusual, if 
not wholly unprecedented event, and one presenting 
many things for speculation and inquiry. 

The great point for consideration is, how did the 
gas get into the new main? Mr. A. Vernon Har- 
court, one of the Metropolitan Gas Referees, was 
deputed by the Board of Trade to attend the inquest 
and aid the coroner ; and he has prepared a report to 
the Board of Trade, a copy of which report lies before 
us. To this report is appended a portion of the evi- 
dence given at the inquest. Mr. Harcourt holds that 
the gas got into the new main by leaking through the 
valve at the Howland-street end. This valve seems tu 
have been a sluice valve, although no description of it 
is given in the report, and great pains appear to have 
been taken to make it quite tight. It was tested first by 
the makers, and afterwards by the gas company, and 
the face of the valve was finally smeared with tallow 
to secure absolute tightness. That the valve thus treated 
was not only practically, but absolutely, gas-tight at first 
seems to have been certain; for one of the witnesses asserted 
at the inquest that after six lengths of the new main had 
been laid from the valve, a man was sent up them with 2 
light, and he reported that the valve was “sound.” The 
laying of the main was then proceeded with, and ulti- 
mately a cap was put on the open end furthest away 
from the valve. The laying of the main appears to have 
been begun on the 1st of March; we do not know when 
the cap was put on. The impression has been established 
that the gas which caused the explosion was accumulat- 
ing in the main from some time in March until July; but 
Mr. Harcourt is curiously silent on the point. Four 
days before the explosion took place, that is to say on 
Thursday, July the Ist, air was forced into the main, 
closed at one end by the Howland-street valve, and the 
other by the cap, in order to test it for leaks. A pres- 
sure of 24in. of water, or ite 1 lb. on the square inch, 
was used for this purpose. The pressure was left on 
until it gradually disappeared by leakage. Mr. Harcourt 
gives a table of the rate of leakage, from which 
we learn that in the first nine hours the pressure 
fell from 24in. to 14in. In the next 11°3 hours it fell 
to 7in.; at twenty-five hours from the beginning it had 
fallen to 5°75in.; in 44°5 hours the _— was 3in.; 
and on the morning of the day on which the explosion 
took place, and 91.5 hours after the test began, there 
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was no pressure in the main. There were only two ways 
in which the air could leak away. It could esca) 
from the main either at the joints or through the 
metal, or it could leak through the Howland-street valve. 
Now, although air will pass through iron, yet at the given 
pressure the rate of passage would be so small that it 
may be neglected, and the leakage must have taken place 
at the joints or through the valve. Mr. Harcourt is of 
opinion that it took place in both ways, but how much 
leaked through defective joints and how much through 
the valve he cannot say. From an experiment made 
with the Goswell-road section of the main, closed at both 
ends with caps, he concludes, however, that about two- 
thirds of the whole leakage took place through the valve, 
and the remaining third through the joint. The valve 
was 36in. in diameter, and had consequently an area of 
1018 square inches, nearly, and the total pressure tending 
to drive it off its seat would have been about 
1000 lb., less that in the charged main at the other 
side, which would have been comparatively trifling. 
It seems to be just possible that the test pressure 
might have so pushed the valve away from its seat as to 
have broken the continuity of the grease, and that the 
gas pressure in the charged main could not have been 
great enough to replace the valve gas tight. Having got 
thus far, however, we are face to face with an aspect of 
the question which seems to have entirely escaped Mr. 
Harcourt and the jury. 

During the four days immediately preceding the 
explosion, the testing of the main was, as we have seen, in 
progress. During this period, no matter how leaky the 
valve might have been, gas could not have entered the 
main through it. To suppose that it did is to 
suppose that it flowed from a lower pressure into a 
higher pressure, which is absurd. Diffusion might, let 
it be supposed, take place, but the resulting mixture must 
have gone back into the charged main. We may leave 
diffusion on one side. Let us now suppose that a mixture 
of air and gas existed in the main before the test was 
applied. The effect of the test would be in some measure 
to expel this mixture and certainly to dilute it ; and in 
any case it is clear that under such conditions the 
mixture was not caused by leakage due to the 
valve having been forced off its seat by the test. 
Again, on the other hand, we have seen that one 
witness said that he had proved the valve and found 
it perfectly tight, and we have every reason to believe 
that a greased sluice valve, or poppet valve, ought to be 
absolutely tight, as against the very small pressure—not 
more than lin. of water—in the charged main. All 
the evidence indicates that either .something occurred 
to the valve, by which a very considerable quantity of 
gas was allowed to enter the main before the test was 
put on, or that all the leakage took place between the 
time when the pressure fell to less than that in the 
charged main and the moment of the explosion. The time 
when this occurred is not stated, but we think the facts 
go to show that the whole of the gas may have passed 
into the new main within twenty-four hours before the 
explosion. Mr. Harcourt gives the following formule 
for showing the connection between /, the leakage in 
cubic feet per hour, ¢ the interval of time in hours, V the 
capacity of the main in cubic feet, and x the proportion 

2 
of gas in the mixture, =n + 
points out, are wanting to determine the maximum and 
minimum proportions of coal gas of different qualities, 
which form explosive mixtures with air; but it may be 
inferred that combustion will not propagate itself in a 
mixture containing more than one-fourth or less than 
one-thirteenth of common coal gas. Hence no explosion 


can occur when q is greater than 0°281 cubic feet, or less 
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than 0°08 cubic feet. Let us assume that the total 
quantity of gas in the main at the time of the explosion 
is to be measured by the lower limit, that is to say, that 
it amounted to one-thirteenth of the capacity of the 
main. Now, the capacity of the main was 14,630 cubic 
feet. The required volume of gas would be 1125ft., 
omitting fractions. But Mr. Harcourt gives the fol- 
lowing table as showing the actual volumes of gas which 
escaped during each interval, corrected to 30in. barometric 
pressure, and on the assumption that the temperature of 
~ main underground did not vary during the four 
ys :— 


Interval. Leakage. Initial pressure.) Final pressure. 
9hours 317 cubic feet 24 inches 14 inches 
11°3 ” 207 ” ” ” 
46 ” 55 ” ” 5°75 ” 
195 ” 124 ” 5°75 ” ” 
” 110 ” 3 ” 0 ” 


the total rate of leakage from the main both back through 
the Howland-street valve and through the joints in the 
main; so that the leakage of gas alone from the Howland- 
street or charged main into the uncharged main must 
have been less than this. But we see that the total 
leakage in 19°5 hours, with an initial pressure of 5°75in. 
was only 124 cubic feet, and for the reasons stated, and 
for the further reason that the difference in pressures 
between the charged and uncharged main was not 5°75in. 
but less, it is quite certain that less than 124ft. of gas 
would pass the Howland-street valve in 19°5 hours. If 
we assume, however, that 100ft. ed in 24 hours, then 
not less than 11 + days would have been required to 
charge the main with the smallest possible quantity of 
gas that would make an explosive mixture. 

As a confirmation of the accuracy of these state- 
ments, we may say that Mr. Harcourt calculates that 
the average rate of leakage past the Howland-street 
valve on | be roughly estimated at 1°4 cubic feet per 
hour, but he really adduces no evidence to prove that there 
was any leakage at all. If however his figures be right, 
then not Jess than 803°5 hours, or 33 days 11 hours con- 


tinuous leakage would have been required to supply 
the required volume of gas. Mr. Harcourt, no doubt 
without due consideration, writes :—“ As will 
from the consideration of the small amount of leakage 
sufficient to produce an explosive mixture, there is no 
reason to doubt that the which exploded entered 
from the valve in Howland-street.”. We do not 
dispute that the got in through the valve, but 
only the manner of its entrance. We have shown that 
the hypothesis that the gas entered because the 
valve was forced off its seat by the test pressure must 
be abandoned. We have also shown that the gas must 
have been accumulating, if it accumulated at all, for 
more than a month. We have shown that to assume 
that the valve leaked at all, we must also assume that 
the witnesses who asserted—after trying it with a 
light—that it was quite tight were mistaken, and that 
it really did leak. We must assume that at the time 
the test pressure was put on there was a mixture of gas 
and air in the main, which was not detected, although 
holes were bored in the main to put on the pipes, and 
even one per cent. of gas in air will give a mix- 
ture which cannot be breathed without distress, 
and the smell of which is overpowering; and, 
lastly, the assumption must be made that the valve 
leaked, although there is not only no evidence that it 
did, but direct evidence that it did not. It is worth 
notice that Mr. Hersey, chief inspector of the Gas 
Light and Coke Company, would by no means 
assert that the valve had not been tampered with. 
On the contrary he said, “There is no possibility, 
now that the accident has occurred, of our being 
able to give a positive opinion as to whether the 
valve had been tampered with, it having been blown to 
pieces by the explosion.” He thought there was a water 
plug close to the valve, and he believed also that the key 
of the water main would fit the gas valve. Against the 
hypotheses that the gas was admitted within a compara- 
tively short time, and that the valve was quite gas tight 
it can only be urged that the main which exploded had 
been closed for about two months. But this takes no 
cognisance of the effect produced by testing. The 
verdict of the jury was: “ We are of opinion that Albert 
William Beavis and William Burr met their deaths by an 
explosion of gas, such explosion being caused by a light 
longa eed placed to a stand pipe by the foreman 
Hawkes, gas having been introduced into the new main by 
some defect in the valve in Howland-street. We are 
further of opinion that additional care should be taken 
by the Gaslight and Coke Company in the testing of new 
mains.” In explanation of the word defect, a juror said 
that they only meant the word to imply that there had 
been leakage through the valve. We venture to think 
that the coroner’s suggestion, “the valve might have been 
opened by misadventure,” claimed more consideration 
than the jury gave to it. For the moment we must leave 
the matter here. There are, however, certain points 
concerning the explosion which deserve quite as much 
attention as the causes which led up to it. We hope to 
deal with these in our next impression. 
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THE LANCASHIRE AND YORKSHIRE RAILWAY. 


Few of our great railways show so great an increase in the 
volume of the passenger traffic as the Lancashire and York- 
shire Railway has done in the past half year. It is one of 
the greatest of our passenger railways—its number of 
travellers far exceeding those of the longer-lined Midland and 
North-Eastern, and the increase in the number during the 

t half-year being larger than the addition to either of these. 
uring the first six months of the present year there were 
carried on the system 17,194,524 passengers, an increase of 
over 1,300,000 on the numbers for the corresponding half of 
the previous year. It appears that nearly fifteen millions—in 
exact numbers, 14,929,222—of these were third-class pas- 
sengers, 1,304,136 were second-class passengers, and 961,166 
were first-class passengers. In the half-year the increase had 
been general in all the classes—16,000 in the first-class, 30,000 
in the second, and the remainder in the lowest class. These 
figures prove more than any other that have yet been issued 
how great is the recovery in the trade of the vast manufac- 
turing district served by the Lancashire and Yorkshire Rail- 
way during the first half of the current year; and though it is 
not now needful to give the details, it may be added that the 
goods traffic—which is the great traffic of the line—has shown 
a fully corresponding recovery. It is evident that the com- 
y is now preparing for a still further increase in the traffic. 
uring last half year it spent about £526,000 on capital 
account ; in the current half year the estimated expenditure 
is placed at £667,000; and whilst in new working stock 
there was in the last six months only £4094 spent—chiefly in 
new carriages—it is intended during the current half-year to 
expend £83,040 in the provision of new working stock, whilst 
£10,000 are to be spent in the extension of the block system. 


A GOVERNMENT RAILWAY IN NEWFOUNDLAND. 


We understand that Messrs. Kinipple and Morris, engi- 
neers, of Westminster and Greenock, have been appointed 
chief and consulting engineers for the proposed railway in 
Newfoundland. In 1875 a survey was made from St. John’s 
on the east, across the island, to St. George’s Bay on the 
west, having in view the establishment of St. John’s as a port 
of call for steamers with passengers bound to Canada. Fast 
steamers were calculated to run from Galway, in Ireland, to 
St. John’s in about five days, from which port passengers 
would then be able to take train across the island, and com- 
plete their journey by steamer across the Gulf of St. Law- 
rence to a Canadian port. It was estimated that a saving 
would be effected of from thirty to forty-eight hours for mails 
going by this route. Since 1875, however, other views have 
arisen, and now it is pro to construct a line of railway, 
for the purpose of developing the mineral and agricultural 
resources of the island, of about 300 miles in length on the 
narrow gauge, or 3ft. 6in. system. The line will commence at 
St. John’s and terminate at Green’s Bay to the north of the 
island, and in the vicinity of the principal mining districts, 
and passing also on its route through good agricultural land 
for settlements, The engineers have been instructed to make 
a survey and prepare contract drawings for the first section 
of 100 miles, A large staff of about twenty eers has 
already been sent down from Canada to make the surveys 


under Mr. Morris's direction, the representative of the firm 
who is now in Newfoundland arranging this portion of the 
work. The first section includes a branch to Harbour Grace 
and to Brigus. The interior of the island being unsettled, 
arrangements have to be made for the surveying parties to 
camp out during the whole of the working season. 


THE WALSALL BOILER EXPLOSION. 


TuHE experiments with the four furnace Rastrick boiler 
similar to the one which exploded with such fatal results at 
the Birchill Hall Ironworks, Walsall, partly conducted there 
up to Monday last week, were resumed on the following 
Friday. The results are not very conclusive, and fail to 
supply us with much information our previous knowledge of 
the unreliable character of such boilers did not supply. There 
was want of accord between Mr. F. J. Richards, assistant to 
the engineer surveyor-in-chief to the Board of Trade, who con- 
ducted the experiments, and Mr, McDougall, of the Boiler In- 
suranceand Steam Power Company, who took part in the experi- 
ments, as to the sere within the boilerat themomentof the 
rupture. During Monday’s experiments with the unringed man- 
holeplate, Mr. Richards gave 
at 75 Ib., whereas the self-registering arm of Mr. McDougall’s 
gauge stood after the experiment at 113 1b. This point, how- 
ever, it seems tolerably certain must have been reached by 
the arm having got knocked up beyond the pressure actually 
registered at the time of the rupture ; and there was a debate 
as to what extent this had og The nearest point of 
certainty arrived at was that Mr. McDougall believes, from 
the last indications he observed before the exact moment of 
the rupture at which his eye was not upon his gauge, that 
the et when the rupture occurred, have stood at 
90 Ib. fore Friday’s experiments both gauges were tested 
by a Tangye’s pump at 90 Ib. Mr. McDougall’s gauge was 
about 5 lb. different from the Board of Trade gauge, which 
may be taken as a correct instrument, for it was a 
duplex Bourdon, and the fingers agreed. Mr. McDougali 
thereupon made his gauge to correspond with that of the 
Board of Trade at the pressure mentioned, but it did not 
quite correspond at all other pressures. At the same time 
the boiler was strengthened by rivetting on a piece of plate 
below the manhole ; and when the experiment began all the 
gauges were attached to the boiler. At the first test the 
pressure was taken from a steam pump worked by an 
auxiliary engine, but the effort was so irregular as to cause a 
sudden jerk upon the plates. On Monday a 4in. ram pump, 
with a Gin. stroke, lent by Messrs. Evans and Sons, of 
Wolverhampton, was used. The boiler was first filled 
by the force pump, and the pressure subsequently applied 
by Messrs. Evans's hand pump, which on the first test 
steadily brought the pressure up to 901b., when the 
leakages from the boiler were so great that it was 
found impossible to register beyond this, and the pressure 
was temporarily withdrawn to allow the boiler to be 
re-caulked, On resuming, the force pump of the auxiliary 
engine was brought into requisition along with that of the 
auxiliary hand ram pump, and it was not long before 103 1b. 
were registered; but one of the joints of the water pipes con- 
nected with the engine burst, and the pressure became imme- 
diately reduced. An attempt to rehabilitate the pipe failed, 
for the rent came again in the same — Nothing more 
could be done; and the proprietors of the works did not con- 
sider it necessary to continue the experiments. They have 
abandoned the Rastrick, and are fying down indepen- 
dently tired boilers. 


MINING LEGISLATION IN INDIA, 


FREQUENTLY the Government of India has had its attention 
directed to the necessity of some legislation after the fashion 
of the Mines Regulation Act in this country. It has been 
especially desired to prevent loss of life hereafter from collier 
inundations by the piercing of workings now open, but whic 
by and by will be abandoned. These sources of mischief are 
numerous in India, where a great proportion of coal mining is 
carried on without any working plant, and where petty adven- 
turers have mischievous liberty to start shallow mines with- 
out possessing working plant, or a skilled staff of employés. 
An official document before us shows that out of four collieries 
in Bengal visited by Mr. Walter Ness, two were found to be 
approaching old pit workings containing a dangerous accumu- 
lation of water, yet the usual precautions were not being 
observed. The ventilation likewise was so defective that a 
light could be scarcely made to burn. Like Mr. Blandford 
in his late report on the Ranigunge Coal-field, Mr. Ness would 
have the Government—by the registration of plans of 
abandoned works—take precautions against the spread of the 
inundation danger ; but - would do more. By a brief Act 
of about five clauses he would have the coal mines of India 
placed under such inspection as would be —— to the 
stage at which the industry has arrived throughout the 
empire. After conference upon the subject with the Hon. 
Rivers Thompson, Mr. Ness has, at the request of that 
officer, forwarded his views in the form of ‘‘ Suggestions” to 
Mr. H. B. Medlicott, superintendent of the Geological 
Survey of India. By Mr. Medlicott they have been printed 
and passed on with his own ‘‘Comments” to the Secretary to 
the Government of India—Department of Revenue, Agricul- 
ture, and Commerce—for submission to the Governor-General 
in Council. The Superintendent of the Geologica! Survey asks 
attention to the ‘Suggestions ” by remarking that the subject 
has ‘‘ on several previous occasions been brought officially to 
notice, and Government has formally acknowledged its share 
in the responsibility of the neglect of such simple measures of 

recaution ; but no one having the same practical authority as 
fir. Ness has as yet spoken on the subject.” In the interest 
of the established mining concerns of India, no less than in 
that of humanity, it is to be desired that the Government of 
India may soon find itself in a position to take up so desirable 
a piece of domestic legislation as is here suggested. 


THE CLEVELAND IRON TRADE, 


EXxAcTLy a year ago the Cleveland iron trade was in its 
deepest depths. No sign had appeared of that wonderful 
demand from America which occurred a week or two later. 
Some of the most stable firms in the district had announced 
their intention of blowing out their furnaces, accepting their 
losses, and discontinuing the making of pig iron altogether. 
The gloomiest feelings were entertained as to the future of 
the district, and not without reason. Within a very short 
riod several large failures had occurred. The credit of the 
strict appeared entirely ruined, and all hope of iron being 
required in sufficiently large quantities to warrant its manu- 
facture on a scale of any magnitude had disappeared. Quite 
suddenly, however, there was a break in the cloud. The 
American demand sprung up, and straightway pig iron became 
a marketable commodity for which merchants were ready to 
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bid at increasingly high rates. After the lapse of a few 
months the demand slackened, and there was every appear- 
ance of a speedy relapse. Luckily, however, there was under- 
neath the stream of speculation a steady current of reviving 
trade throughout the country, and the district of Cleveland, 
with its immense natural advantages, coupled with the energy 
of its traders, was not slow to take advantage of it. Now, 
there are thirty furnaces in blast in addition to those which 
were blowing a year ago, and_yet the production of pig iron 
is not in excess of the demaud, Such a state of things in the 
crude iron trade necessarily argues a revival throughout 
every branch, 


THE SOUTH YORKSHIRE COAL FIELDS. 


SEVENTY-SEVEN accidents have occurred in the South York- 
shire coal fields during the year ending 81st December last. 
The number of accidents is the same as in 1878, but the 
deaths resulting therefrom exceed the total in 1878 by thirty- 
three—the excess being mainly owing to three explosions of 
gas. The amount of mineral raised in the district last year 
was 16,710,255 tons. These are the broad facts brought out 
in the annual report of Mr. Frank N. Wardell, F.G.8., her 
aa Inspector of Mines for the Yorkshire and Lincoln- 
shire district. Mr. Wardell thinks that the total of coal 
raised is very large, when it is considered that the district 
has not been free from strikes, and that trade has been in a 


depressed condition, The amount in 1878 was 16,188,179 tons, | 


showing an increased production last year of 522,076 tons. 
In coal alone the increase is 659,160 tons, the figures being— 
coal raised in 1878, 15,582,283 tons; in 1879, 16,241,443 tons. 
The number of persons employed was 60,221, whilst in 1878 it 
was 59,951; andthe rate of production is equal to 277 tons raised 

r person employed, as against 270 tons the year before. Mr. 
Wardell again expresses himself emphatically on the subject 
of blasting and the use of naked lights. In mines giving off 
gas safety lamps should alone be used, and blasting impera- 
tively prohibited. The inspector records several instances 
where the perfect condition of the safety lamps in use were 
the main cause of terrible explosions being prevented. Mr. 
Wardell says his experience leads him to the conclusion that 
the safest mode of locking safety lamps is by means of the 
lead rivet or plug bearing an impress or stamp. 


LITERATURE. 


Memoirs of the Science Department, University of Tokio, Japan. 
Volume II, On Mining and Mines in Japan. By C. Nervo, 
Professor of Metallurgy, University of Tokio, 
Japan. Published by the University. 1879. 

Were any philosophic and reflective man, cognisant of 

the past and present progress of the various tribes of 

mankind, European and exotic, asked to say what 

rtion of our habitable globe—and by what people 
inhubited—was at the present time most deserving of our 
curiosity and interest, he would most likely point to 

Japan, where is to be seen probably the strangest pheno- 

menon of the introduction and hot-bed cultivation of 

exotic civilisation—which has been the gradual growth of 
ages in the most cultured regions of the human race— 
suddenly transported at the will of a few enlightened 
and despotic chiefs amongst a people that, with the 
exception of a few handicrafts and mechanical arts, are 
still in an almost primordial condition ; and in some 
respects not more advanced than were the most cultivated 
nations of Europe three or four thousand years ago. 

What adds to the strangeness of the spectacle of this 

import of ready-made exotic civilisation is that our 

knowledge of Japan, the theatre on which it is exhibited, 
dates, as it were, only from yesterday. A very few years 
ago to Europeans, with the exception, perhaps, of some 

Dutchmen—whose mercantile connections with Java. 

Sumatra, and the Malayan peninsular generally, caused 

their possession of a greater knowledge of the far-off 

orient than was possessed by Europe generally—Japan 
was as little known as was the closely-sealed-up 

Chinese empire at the time of Lord Macartney’s 

Embassy to the Celestials in 1792. Nearly all 

that was heard of Japan up to the middle of the pre- 

sent century was derived from the travels and the pub- 
lished observations of Kiimpfer and Thunberg. The 
former was a Dutchman, who studied botany and medi- 
cine at the University of ‘Leyden, and whose studies were 
turned to account by his appointment as physician and 
surgeon to one of the Dutch Bast Indiamen that annually 
visited Japan on sufferance of its then exclusive Govern- 
ment. In 1690 he succeeded in penetrating the great 
island of Niphon, and travelling for about two years in 
that and some of the other islands. On his return to 

Europe his observations were printed in Dutch, but pro- 

bably owing to the narrow trading spirit then prevalent 

in Holland his works remained unpublished until 1727, 

when they were published for the first time in English 

from a translation made for the celebrated physician and 
traveller, Sir Hans Sloane; they were afterwards incor- 
porated in Pinkerton’s large collection of voyages and 
travels, where they are now readily accessible. Kiampfer, 
besides his medical and hetaniek? acquirements, was an 
acute reasoner, and in the possession of much general 
knowledge, linguistic and philological, but mixed and 
muddled by most of the biblical notions of the Israelites 
and other Oriental nations as found in the Old Testa- 
ment. He has discussed with much good sense and 
soundness of reasoning the question, not even yet de- 
cided, of the origin of the Japanese people. On apparently 
sound lin istic grounds he decides that the differences 
between the Chinese and Japanese languages are so great 
that Japan cannot have been peopled by emigration from 

China. He then asks the question, if not, whence did 

they come (?) and here, confused by his biblical traditions. 

he takes leave of his previous sound reasoning, an 

Jumps to the conclusion that the Japanese language is 

one of the original tongues miraculously given to man- 

kind at the confusion of the Tower of Babel, whence 
some of the dispersed people marched by land to some- 
where near the islands they now inhabit. To Thunberg, 

8 great industrious and learned Swedish physician and 

naturalist, who had studied at the University of Upsala, 

Which he left with academic honours in 1771, con- 

gtatulating himself on having obtained an exhibition 


worth about £15 Bd annum, with which meagre 
pittance he travelled through various parts of Europe, 
visiting its learned bodies, libraries, and museums, is due 
our next account of Japan. The Dutch naturalists of 
Amsterdam urged upon Thunberg the importance of 
increased knowledge of the ora of Japan, and he offered 
his services to explore that country, which were accepted. 
He was appointed surgeon to a Dutch East Indiaman, in 
which he sailed in 1771, stopping a considerable time at 
the Cape of Good Hope to explore the rich fora and 
zoology of Southern Africa, and thence continuing his 
voyage, reached the Dutch Settlement in Japan in 1775. 
To these two great and enterprising men almost all 
European knowledge of Japan was due up to less than fifty 
years ago, when the privileges of all foreigners were con- 
siderably enlarged, and Americans obtained concession 
which subsequent intercourse has rapidly increased, an 
which have been shared in by Englishmen. <A few spo- 
radic visits to Europe and America were made from time 
to time, but it was not until between 1850 and 1860 that 
the first Chinese Embassy was sent to the United States, 
and was followed by classes of Japanese students, sub- 
sidised to reside for educational purposes in the United 
States and in England. These Japanese visitors soon 
inspired their countrymen with an intense desire to make 
their own country acquainted with all these arts, and all 
that knowledge by which they thought they saw the 
civilisation of , distinguished, its enormous wealth 
— and its military and naval power main- 
tained. 

Without accepting the curious crotchet advanced 
by the late Archbishop Whately, and advocated by him 
with so much ingenuity, that all civilisation is originally 
matter of divine inspiration, that no nation has ever 
become civilised except by indirect communication with 
the Israelitish tribes, it is yet certain that the 
march of civilisation has everywhere, and at all 
times, followed the course of socialistic evolution ; 
that is to say, has been the result of the gradual play 
of cause and effect, and if that be so, it is evident 
that it cannot be imported at a jump. It may be 
retarded by adventitious relations from without, but can- 
not be thus materially accelerated. If this be admitted, 
it may be matter of much doubt whether the recent 
admiration of European and American civilisation and 
modes of culture may not prove temporary and ephemeral 
in Japan. The nations whose history enables us to 


judge of their progress during a sufficient length of time 


indicate to us that the accumulation of surplus wealth 
has always preceded culture. This laying-up of surplus 
wealth may be the result of war and rapine, as in the 
early history of Rome, or it may come from flocks and 
herds, or the produce of a prolific soil, as in the case of 
ancient Egypt, and in our own day, of the United States; 
but in or Gon nations must become rich before they 
become learned. Now, the environments of the 
Japanese offer but in scanty measure any of tke ele- 
ments that would lead us to conclude that they are 
likely to become an opulent nation. The circum- 
stances of their country, consisting as it does of 
innumerable islets, most of them small, with the 
exception of three—the largest of which, Niphon, 
equals probably a large fraction of the surface of Ire- 
land—separated by straits, sometimes of considerable 
width, and in stormy and shallow seas, offer impediments 
to mercantile traffic between the different parts of the 
empire. Agriculture has considerably advanced, and the 
lands are often cultivated to the hill tops; but under 
these disadvantages of surface the produce of the soil will 
be charged with difficulties and expenses unknown to the 
inhabitants of rich and fertile plains, and must present 
some of the features which limit cultivation in the hilly 
arts of Switzerland. The actual fertile surface of 
apan is even yet imperfectly known, as is also its 
population—said to amount to from 25 to 30 millions. 
These may continue to increase in comparative com- 
fort, but it seems very improbable that Japan will ever 
become a great exporting country, whether of vegetable 
or of mineral produce. As to the latter, the report before 
us gives some information which would have been more 
valuable and accessible had the amounts been stated uni- 
formly in kilogrammes or British tons, in place of “yens” 
and “ catties,” the European equivalents of which are dif- 
ficult to find. A few excerpts will give some notion of 
the extent to which the raising of the more universally 
valued minerals has as yet reached. The average produc- 
tion of coal per annum, taken from a period of ten years, 
appears to be about 36,000 tons, or not one-eighth of what 
is raised in China, where the methods of working are 
in a high degree inefficient. English coal is still im- 
into Japan for steamship consumption, and coke 
or foundry use, and the memoir before us admits, 
though in guarded words, the inferiority of Japanese 
steam coal, and foundry coke made from it. The metal 
most abundantly produced is copper, the vend for which 
is confined to the Sao hemisphere. The annual pro- 
duct of copper, as well as we can make it out, is about 
2,000,000 lb., and the annual produce of iron of all sorts 
appears to exceed 11,000 tons. The lead produce seems to 
be under 300 tons per annum. Roofing slates are not 
returned, nor many other more or less valuable non- 
metallic mineral products. There has been latterly quite 
an influx of English professors returned from Japan with 
but slender explanation of the causes of this reversed 
current. Perhaps the true cause may be sought in the 
suggestion that neither the wealth nor other environments 
of Japan as yet fit it for University education, and that 
the experiment peovanted largely by external interests 
may not improbably in the end collapse. 


The Education of Engineers. By Henry Dyer, C.E., M.A., 
B.Sc. Glasgow. Principal of the Imperial College of Engi- 
neering, Tokei, Japan. Tokei, Imperial College of Engi- 
neering. 1879, 

Ws have received a copy of these addresses by Professor 

Dyer, in’ one of which he sketches the educational 

requirements which are most necessary for the profession 


of an engineer, while in the other he gives his views as 
to general education and culture to which the technical 
training first alluded to is to be superadded in the case 
of the engineer. The general correctness and sound 
judgment of Professor Dyer’s views may in part be 
due to his Scottish education; they contrast very 
favourably with the tone which too often charac- 
terises analogous addresses delivered in England. - We 
find two points upon which we cannot quite agree with 
Professor Dyer. He refers in far too disparaging terms 
to the theoretic and technical education given to French 
engineers in the various educational institutions which 
are resorted to by that professional class in France ; 
indeed, it is obvious from the tone of Professor Dyer’s 
remarks that he knows next to nothing about these insti- 
tutions, or the class of professional men they turn out, 
and we strongly suspect that Professor Dyer writes with- 
out any personal knowledge derived from observation 
and converse, or even from any sufficient examination of 
official calendars or printed programmes. Whatever 
residual truth there might have been in his strictures con- 
cerning the epoch prior to the reign of Louis Philippe, 
there is certainly none now. Again, it seems to us that in 
notifying the salient points that should characterise 
the mental furniture of the engineer, a by no means 
sufficient prominence been given to the cultivation of 
a sound judgment ; a faculty usually far more important 
when well developed than any amount of transcendental 
science in enabling the engineer to decide between the 
better and the worse in all projects that present them- 
selves to him. It certain] y does seem odd to find the 
most advanced views of European thought publicly 
advocated and —_ in Japan, and whata Japanese 
audience may think of it, or how far they are capable of 
realising thoughts so strange and exotic, and so suddenly 
planted amongst them, we should be curious to know. 


Lonpon ASSOCIATION OF FoREMEN ENGINEERS.—At the summer 
festival held on Saturday last, at the Crystal Palace, Mr. Joseph 
Newton, C.E., honorary president for 21 years, was presented 
with a time-piece, and a purse of 100 sovereigns, in ‘‘gratef 
recognition ” of his services in that capacity. “ 

or AND THE NortH or France.—M. 
Mourlon, of Brussels, has just published a work devoted to the 
general geology of Belgium. It describes the formations in chro- 
nological series, and is illustrated with maps, sections, and plates 
of the microscopic structure of rocks. A useful feature in it is a 
full bibliography of Belgian geology brought up to date. The 
new Government Geological Survey of Belgium has just pub- 
lished three sheets of maps, with sections, and explanatory 
notices. The maps, on a scale of y5$55, are printed in chromo- 
lithography and on a novel plan. ‘The ordinary topographical 
features—roads, fences, trees, houses, &c.—are printed in different 
colours, according to the tertiary formation lying underneath. 
Thus the Wemmelien—Eocene—areas are at once recognisable 
by an orange topography, the Oligocene tracts by one in slate 
colour, and the Anversian—Miocene—by one in crimson. The 
quarternary deposits overlying these formations are expressed by 
broad tints of colour. The maps are accompanied by ‘‘ Notices 
Explicatives,” which in the case of the Hoboken and Contich 
sheets appear as a well-printed 8vo. painphlet of 256 pages, and a 
sheet of superficial sections on a scale of zy}zq for length and 
youn for height. The country delineated and described lies on 
the low ground drained by the Escaut and Rupel, where, as little 
can be seen at the surface, a large series of borings has been 
made. The work has been accomplished by the Baron O. van 
Ertborn, with the co-operation of M. Cogels. Prof. Gosselet, of 
Lille, has just issued the first fasciculus of an essay on the 

eo] of the North of France and the neighbouring regions. 
it deals with the paleozoic formations, and is accompanied with 
an atlas of plates of fossils, maps, and sections. No one, says 
Nature, is so competent as M. Gosselet to describe the older 
formations of that district which he has so sedulously studied 
for many years. His volume will be welcomed not only by 
students in Belgium and the North of France, but by geologists 
in other countries, who will find it an admirable résumé of all 
that is known on this subject up to the present time. 


APPLICATION OF THE TELEPHONE TO THE MEASUREMENT OF THE 
Torsion oF Driving SHAFTS AND OF THE WORK DONE BY 
Macuines.—The ingenious device of M. Carlo Resio, described by 
him in La Lumiére Electrique, is to fix atequal distances round the 
shafts, at or near each of its extremities, a number of pallets of 
soft iron, acting as armatures to two stationary electro-magnets, 
and moving in equal proximity te the poles of the latter as the 
shaft revolves. The electro-magnets being circuited through a 
telephone, so that the currents induced in them tend in opposite 
directions, no sound is produced by the instrument when the 
apparatus is properly adjusted and the shaft revolves without 
torsion. It will be seen, however, that the slightest effect of 
torsion will disturb the equilibrium by throwing the armatures 
into different a aseries of induced currents, which affect 
the telephone, being then produced. The acuteness of the sound 
emitted by the instrument depends upon the number of 
armatures and the velocity of rotation; but the intensity 
it is stated, depends upon the angular displacement of the 
armatures, or the torsion of the shaft. his may be ac- 
curately ascertained by shifting one of the sets of arma- 
tures until no sound is produ in the telephone. If 
we call L the length of the shaft between the two sets 
of armatures, and d the angular displacement of the latter 
in circular degrees the torsion x for unit length will be 


= a L. If, be the torsion of the shaft when the machine 


does no work, the expression will be the ratio between the 


force necessary to overcome friction, &c., and that actually trans- 
mitted to the shaft. The force necessary to produce a given 
torsion may be measured by a dynamometer, having a lever of 
length H, when one end of the shaft is fixed. If a force of P 
kilos. produces the torsion p on the length of shaft L, the torsion 


of unit length will be « = - If we know the angular velocity 


and the number n of revolutions of the shaft in unit time, we have 
all the elements necessary for calculating the work done. For, 
since the force P, the moment of which is P H, produces a torsion 


p, the force necessary to overcome friction is P a, and the force 
corresponding to the torsion p, measured by the telephone by dis- 
placing the armatures will be”. The force P being applied 
through a lever of length H, the ‘otal work transinitted through 
the shaft will be P2*H n * That absorbed by friction, &c., 


will be expressed by P24 Hn a the useful work will be 


P2eHn= > % ; and, lastly, the ratio of the effective to the 


total work, or the duty of the machine, will be = ——*, 
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DU MOTAY AND ROSSI SIX-TON ICE MACHINE. 


MESSRS. C. 


For some time past there has been worked in America a 
process for producing ice, concerning which little is known here, 


although it would appear that it is more successful in every | 


way than any other system ever devised. The system has 
been invented by Messrs. C. Du Motay and A. J. Rossi, and we 
are indebted to the latter gentleman for the following descrip- 
tion of the process :— 

‘In the present state of science, with the knowledge of the 
well-established equivalence of heat and mechanical energy, 
the production of cold ought to be susceptible of a complete 
and satisfactory solution. In the production of artificial ice, 
however, we have to compete with Nature, and though the 
general solution has been obtained by many devices, still there 
1s a question of economy and cheapness interfering, which has 


H. DELAMATER AND CO., NEW YORK, ENGINEERS. 


= as an example a 50 tons ice machine in St. Louis—_ its-handling, such a liquid would seem to cover most of the 


{issouri—which lost in this manner its whole charge of 42001b. | necessary requirements for an economical and effective cold- 


machine at a great cost. With a6tons machine in Houston 


It necessitated the renewal of some of the vital parts of the | producing agent. 


Working on these ideas, in experimenting upon the com- 


| —Texas—and two 3 tons machines put on board of the | pound ethers, Mr. T. du Motay and I found that many 
| steamers going from New York to Rio Janeiro, the same | ethers, as well as their alcoholic radicals, and particularly 


| disastrous results occurred, and complaints of this sort have | 


| been made almost from every place where such machines were 
| putup. If, on the other hand, a liquid of a lesser volatility 
| than those above mentioned is used—a liquid such as ordi- 
| nary ether for instance, having little or no pressure, a few 
| pounds per square inch, in the most unfavourable circum- 
volatility, larger pumps are required and the machine becomes 
| cumbersome and costly for a given production. Ether has 


often baffled the attempts made in this direction. On the | 9/80 the drawback of dissolving greases, but the advantages 
other hand, it is only in certain climates that the natural | °f Small pressures, insuring a continuity of running and 
product can be obtained at low prices ; and if we consider the | excluding leaks, and of the neutrality of ether, have been such 
cost of harvesting, the loss by melting and handling, the | that, in England, these machines have been generally preferred 


expenses of transportation to less favoured localities, and even | 
the many failures of the natural crop; if we consider also the 
numerous uses to which ice or cold is adapted in breweries, 
sugar manufactories, chemical works, and many other indus- 
tries, it will be seen that the field is wide enough to have 
justified the many attempts made to supersede nature. 

In most of the different systems so far used for the produc- 
tion of artificial cold and ice, recourse had been had to the 
volatilisation of a volatile liquid by relieving the tension of 
its vapours by means of vacuum pumps brought into action by 
mechanical power the volatilisation producing the cold by 
absorption of latent heat, and the vapours being brought back 
to the liquid form by the further action of the mechanical 
ipl causing compression, the heat resulting being abstracted 

means of cold water. In the solution of the problem by 

is method a difficulty has been encountered at the start. 
When the liquid employed was highly volatile and had a 
consequently low point of ebullition, it required high pressures 
to cause liquefaction, at temperatures such as could be ob- 
tained with the ordinary water employed to cool the vapour of 
the liquid during its state of compression. The consequences 
were that excessive pressures were exerted upon the pumps 
and other working parts of the machine ; such pressures cause 
e, and use up much power; and, though the cold 
produced might have been intense, still the results were 
irregular and unsatisfactory. These defects are prominent 
in the liquid ammonia machine, and exist to a less degree 
but still toa great extent in the chloride of methyl, sulphurous 
dioxide, and methylic ether machines, Gaseous ammonia 
requires to be compressed to from 1801b. to 250 1b. per square 
inch, and even more, to bring it back to the liquid state with 
the aid of water at 75 deg. to 80 deg. Fah., the temperatures 
of running water in warmer climates in the best conditions. 
Chloride of methyl, in the same conditions of water and 
temperatures, requires 90 to 100lb. per square inch; sul- 
jhurous dioxide 60 to 751lb., methylic ether about the same. 
ith methylic ether another complication arises from the 
cost and difficulty of production of the liquid, and chloride of 
methyl, though cheaper, has with the above the disadvantage 
of dissolving the greases used in the working parts of the 
machine Both liquids give off vapours which are highly 
inflammable. Sulphurous dioxide, though much preferable to 
both in these respects, being a self-lubricant and non-inflam- 
able, has a very seriousdefect. Without any action on metals 
when anhydrous, the action of water transforms it readily into 
pr pees acid. Any minute blow or pin hole in a casti 
will give access to moisture, and this, in contact with the gas, 
may cause the moist spot to become more and more pw 
until, under the pressure, the gas escapes through the hole. 
However improbable this accident may appear, several Pictet 
machines, in the United States, built vite the greatest care, 
have been rained and abandoned on this account. I can 


all others. 
In some machines advantage has been taken of the com- 


| pression and subsequent expansion of a gas. If air at ordi- 


nary temperature and atmospheric pressure is compressed 
rapidly to a certain pressure, so as to reduce its volume to a 
fraction of its original bulk, its temperature rises consider- 
ably, but, if during this state of compression it is cooled to 
its initial temperature and then allowed to expand in workin 
until the initial atmospheric pressure is obtained, the inte 
work thus produced becomes sensible by a lowering of the 
temperature of the air, from the point at which it has been 
cooled to a figure sensibly as much below it as the compression 
has risen above the initial temperature. Simple as this 
system appears to be, it has given the most unsatisfactory 
results in practice in point of economy. Great motive power 
is required ; large, cumbersome and costly vessels and pumps 
are necessary to cool the air owing to its low specific heat, 
and the moisture contained in the air forms hoar frost ice, 
which clogs the working parts of the machine. 

M. Carré, in a machine which is atype of engineering skill 
and scientific deductions, has endeavoured to utilise the absorb- 
ing power of water for gaseous ammonia. By heating in a 
furnace at 150 deg., C., a saturated solution of ammoniacal gas 
contained in a boiler, the gas is liberated. By the pressure it 
exerts on itself, and by means of acirculation of water in a con- 
denser, the gas is liquefied. It runs liquid into a cooler, where 
its su uent volatilisation produces an intense cold which 
is utilised, the gas resulting being absorbed, by being brought 
in contact with the exhausted solution from the boiler. 
The liquid thus reformed is returned to the boiler. These 
machines are complicated in their construction, and their 
management difficult and delicate. Beside, they have the 
same defect as the liquid ammonia machines, the enormous 
pressure of 200 Ib. to 250 Ib. per square inch, and even more in 
certain cases. Though they do not require in one sense any 
motive power, they consume its equivalent in coal in boiling 
the ammonia solution. 

In short, all refrigerating machines working under pressures, 
even not too excessive, are subject to defects inherent to these 
pressures, such as consumption of mechanical power— 
or its equivalent in coal—for a given production of ice leakages ; 
and irregularity of running. Now, if it was possible to com- 
bine, at the same time, the low pressures of certain volatile 
liquids with the greater cooling properties of others, this would 
seem to insure an increase of grsheciion for the smallestamount 


ng | of mechanical energy expended, and to avoid the principal 


drawbacks experienced so far. Such a machine would not be 
too cumbersome, consequently not too costly ; the low pressure 
at which it would work would insure the continuity of its 
i and a minimum, if not the exclusion, of loss by leak- 
age. If beside, the liquid employed could have no action upon 
metals or greases or be self-1 te aaa and not be dangerous in 


| stances of temperatures of water—by reason of this lesser | 


the ordinary ether, — an absorbing power for gaseous 
sulphurous anhydride which, for certain of them, amounts to 
nearly 300 times their volume of gas. During this absorption 
of the sulphurons dioxide, the temperature of the liquid rises 
considerably, and to obtain the maximum of saturation, the 
liquid should be cooled. In Table I. I give the results of 
experiments on several ethers ; the temperature was allowed 
to rise during absorption, and it was when the liquid had 
reached a temperature of 15 deg. Cent. that the amount of 
sulphurous dioxide absorbed was determined. These figures 
then do not represent the maximum of absorption which occurs 
when the temperature goes down. In this mode of experi- 
menting, of course, the quantity of sulphurous dioxide 
absorbed could not be determined by direct weighing 
of the liquid before and after absorption, some ether 
was volatilised and lost by the rising of the tem- 
perature, recourse was had to another method. The direct 
weighing and cooling was found very inconvenient and 
tedious. It was difficult to guard against the almost invari- 
able loss of ether carried away mechanically by the of 
the gas, even when the liquid was cooled—a loss, which for 
exact and vigorous experiment, could not be neglected. For 
these reasons, and after having compared the results obtained 
by direct weighing, after proper cooling, and those furnished 
by the other method, the following plan was adopted :—The 
specific gravity of the liquid before saturation was ascertained 
at 15 deg. Cent., that of the liquid sulphurous dioxide being 
taken at 1°42 (Regnault, &c.), the specific gravity of the 
binary liquid obtained was determined at 15 deg. Cent. A 
very simple formula allowed the experimenters in each case 
to calculate the quantity of sulphurous dioxide’ absorbed in 
100 of the binary liquid. Of course, some allowance should 
be made for the contraction of volume during absorption, and 
the figures thus obtained differ somewhat from those furnished 
by direct weighing, but the results were sufficiently approxi- 
mate for the practical results had] in view, and at least they 
were comparative for the different ethers or absorbents. Itis 
intended to repeat these experiments anew with the greatest 
care to ascertain the law of ee ye with the temperature. 
Unfortunately, the sad death of Mr. Du Motay will leave the 
writer alone to pursue these studies nin common, 

The sulphurous dioxide was pre’ by the decomposition 
of pure co a by sulphuric acid, the being washed 
through sulphuric acid and thoroughly dried by its passage 
through chloride of calcium. 

I give in Table II. different saturations of ordinary ether 
calculated from the densities of the binary liquid by the 
formula. This formula can be established in the following 
manner :— 

Let és be the specific gravity of the liquid sulphurous 

dioxide = 1°42 
de that of the ether or other absorbent. 
A that of the resulting binary liquid. 

Let E and S be the quantities of ether and sulphurous 
dioxide, in volumes, contained in a volume 1 of the binary. 

(1) E +8 = 1, but since A is the specific of the 
binary, a volume 1 of the binary weighs 4, an 

(2) EX de XS + $s = A, from which two equations we 
deduce :— 


E (volumes) = (3) 


The weight of the ether is then (3 =¥) Ye (6). 
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That of the sulphurous dioxide ee ) 3s (6) 
And the weight of the binary obtained is— 
(A — 88) de + (5e — a) ds 
de — bs 
And the quantity of ether and sulphurous dioxide in weight 
in 100 of the binary liquid is— 


E (in weight) = 

(4 —8s) de X 100 100 

(A — 8s) Be + (Be — A) A) (a) 
A — bs] be 

(in weight) = 

A)ds x 100 100 

(4 —88) Be + — A) ds ~ (b) 


The experiments have covered a much greater number of 
ethers than those indicated in the table. It was found as a 
rule that the absorbing power for sulphurous dioxide, to a 
lesser or greater degree, seems to be a constant property of 
many of the alcoholic radicals, and of the ethers derived 
therefrom by the action of the oxacids directly on these 
radicals, or of a salt of the acid, in presence of sulphuric 
acid on these radicals. The ethers derived from the hydracids 

ve as negative results, a point worthy of notice as establish- 
ing a marked difference between these two classes of ethers, 
the ethers formed by the hydracids being even considered by 
some chemists as improperly called ‘‘ ethers.” The experi- 
ments extended to other bodies than ethers and alcohols, and 
chloroform, bi-sulphide of carbon, petroleum naphtha, coal 
tar and petroleum benzine, and many other hydrocarbons 
absorb also sulphurous dioxide, though in much smaller 
amount. Even a triatomic alcohol such as glycerine ab- 
sorbed the sulphurous dioxide, 

Returning to the ethers and alcohols, all the binary liquids 
thus obtained by absorption of the sulphurous dioxide had no 
pressures at the temperature of 60 deg. Fah.; the liquids 
could be kept in glass bottles without alteration. With the 
least volatile, even at temperatures of 90 deg. Fah., there 
was no pressure in the vessel containing them. The property 
of inflammability of the ethers and alcoholic radi was so 
much counteracted by the presence of sulphurous dioxide 
that for some it had entirely disappeared, while with the 
most volatile and inflammable, when saturated, it was only 
by insisting with an ignited match, and after gradual dis- 
engagement of sulphurous dioxide by the raising of the tem- 


perature, that a short, limited, easily extinguished flame | to 


could be produced. Amongst the absorbents of sulphurous 
dioxide experimented upon, Mr. Du Motay and I choose, 
to form a “bi liquid” to use in our new system 
of production of ice and cold, the agg ether. It is the 
one which absorbs the largest quantity. By cooling ordinary 
ether to 40 deg. Fah. the absorption can be carried to 53 per 
cent. of sulphurous dioxide in 100 lb. of the binary liquid. 
At 32 deg. Fah. the saturation amounts to over 56 per cent. 
in 100 of the liquid. This binary liquid, which we have 
called ethylo-sulphurous dioxide, is a colourless, very mobile 
yey At a saturation of 50 per cent.—that is to say, 50 lb. 
ether and 50 lb. of sulphurous dioxide, in weight, in 100 Ib. 
of the binary liquid—its specific | wg 2 is 0°960, that of the 
ether a my being ‘725 at the temperature of 15 deg. 
Cent. At this temperature it has no sensible tension like 
ether, and can be easily kept in glass vessels. If the tem- 
perature rises, as in warm climates, to 90 deg. Fah., its tension 
reaches 3 lb. to4 1b. Containing such a large amount of sul- 
phurous dioxide, if an ignited match is approached the liquid 
is warmed, sulphurous dioxide is libera t in large excess, 
and prevents the ignition of the first vapours, the sulphurous 
dioxide acting as an extinguisher. Ether alone requires but 
small pressures, even with the use of water of tropical 
climates, for the liquefaction of its vapours. Now, if this 
binary liquid, ethylo-sulphurous dioxide, is introduced in a 
proper vessel, and a vacuum made over it, both the ether and 
sulphurous dioxide are volatilised, the volatilisation of the 
ether setting free a corresponding amount of sulphurous 
dioxide. An intense cold is thus produced—greater, in fact, 
than the sum of the cold which could be obtained from the 
evaporation of each constituent taken alone, if we admit the 
theory of St. Clair Deville on the dissociation of elements and 
certain laws of thermo-chemistry. 

The vapours being compressed .by the pump into a con- 
denser cooled by a circulation of cold water, as soon as the 
ether vapour reaches the condenser it liquefies under a small 
pressure—101b. to 151b. in the most unfavourablecircumstances 
of temperatures of condensing water. The ether thus lique- 
tied absorbs anew the gaseous sulphurous dioxide thus repro- 
ducing the binary liquid, which is returned to the first vessel, 
thus rendering the operation continuous. The heat generated 
by the absorption is carried away by the circulation of water. 
In this manner are avoided the pressures of 601b. to 751b., 
which would be otherwise required to bring about the lique- 
faction of the sulphurous dioxide by the ordinary method of 
mechanical compression. 

It can then easily be seen that to the mechanical work of 
compression ce emo to liquefy the dioxide is substituted a 
chemical power of affinity and absorption of the liquid ether 
for gaseous sulphurous dioxide. Consequently, such a 
machine ought to work as easily and continuously as an ether 
machine, and under low pressure, through partaking for 
50 = cent. of the advantages of cold produced by the 
sulphurous dioxide, This dioxide being itself a self-lubri- 
cant, no greasing is required, and being an extinguisher it 
relieves the ether of the possible dangers attending its use. 
In the 6-ton machine the writer has had on exhibition, and in 
continuous operation, in New York, since last April, no 
greasing of any kind has been used in the gas pump. When 
such a machine is stopped, the pressure of the binary liquid it 
contains is at most no more than that of this liquid in glass 
bottles. In this machine it has been 0 1b. to21b. In running, 
the pressures being as small as 10 lb. to 15 lb., no leaks ought 
legitimately to take place. Should, in presence of water and 
by its action, the sulphurous dioxide be transformed into 
sulphuric acid, the further action of this acid on ether 
would produce sulpho-vinie acid, a very weak acid to say the 
least, and of which the action upon metals is insignificant, 
not to say absolutely nil. Such a machine, of course, re- 
quires a — gas pump than a Pictet machine of the same 
production, but owing to the low-pressure, the steam cylinder 

is smaller; all the different parts of the machine can 

be made lighter ; all costly valves, cocks, or devices to guard 

against losses by leakage through pressures, can be dispensed 

with, so its final cost is not larger, and in fact is smaller. 

e€ pressures being small, the wear and tear of machinery, 

the loss of power by friction of the parts under high-pressures 
must necessarily be reduced, so that an inavetent 


and more | to 


economical production of ice can be legitimately expected from 
a given amount of coal. 

here is in refrigerating machines another point of vital 
importance. It is the amount of water employed for con- 
densation. In breweries, for instance, where this water has 
to be paid for, or where the amount disposable is limited, it 
has been found a cause of exclusion for many ice machines. 
This quantity is very large with certain machines, being a 
maximum with the ammonia machines or else excessive pres- 
sures are reached. In the 6-ton machine mentioned above, 
one-fourth of the cooling water required for a Pictet machine — 
sulphurous dioxide machine—of the same production has been 
found sufficient. It has even been entirely cut off for eight 
hours without raising the pressure above 401b. from 14 Ib., 
where it was with the water circulation. This is due to the 
fact that even at higher temperatures than these of running 
water, ether absorbs sulphurous dioxide under certain pres- 
sures. Of course, such a cut-off of the cooling water is done 
at the expense of the production, but should, accidentally or 
otherwise, such supply happen to be stopped in any other 
machine, the pressures in the condenser would reach such 

res as to be absolutely dangerous. Water can be entirely 
dispensed with in certain cases, and a circulation of air 
substituted instead. 

The 6-ton machine now working at Messrs. C. H. Delamater 
and Co.’s Ironworks in New York, and of which the annexed 
cut is a representation, consists essentially in a vessel or 
tubular boiler, ‘‘the refrigerator” shown at the left of the cut 
in which is charged the binary liquid. This refrigerator lies 
in aniron tank. It is put in communication by means of 
proper pipes with an aspiration and compression gas — 
receiving its action from a steam engine set on the same - 
plate. This gas pump is connected with a tubular condenser 
contained in an iron tank and cooled by a circulation of water, 
This condenser is shown at the upper left-hand of the cut in 
a line with the refrigerator. It is connected with the refrige- 
rator by a small copper pipe for the return of the binary 
liquid when peel 5 The pump being started, the binary 
liquid in the refrigerator vaporises. The vapours enter the gas 

ump, then are comp’ and delivered into the condenser. 
he ether liquefies, as we have said before, absorbs anew the 
sulphurous dioxide, reconstituting the binary liquid, which 
is returned by the small pipe between the refrigerator and 
condenser to the refrigerator, to be again evaporated, and so on. 
The refrigerator tank contains a brine solution, which covers 
the refrigerator. This brine flows from this tank into a large 
iron tank in which are immersed the galvanised iron cases or 
moulds 6in. by 12in. by 42in., which are filled with the water 
freeze. A circulating pump shown at the extreme left 
corner of the cut, returns the brine to the refrigerator tank 
where it is cooled and whence it flows again in the large tank, 

Now, each time the binary liquid evaporates under the 
vacuum made by the gas pump in the refrigerator, it absorbs 
for its latent heat of volatilisation the sensible heat con- 
tained in the brine which surrounds the ‘‘ boiler,” which brine 
abstracts it, in its turn, from the water in the moulds which 
ultimately freezes. A small valve regulates the return- 
ing flow of binary liquid from condenser to refrigerator, 
and two globe valves, one on the refrigerator and one on 
the condenser serve to cut the communication between these 
vessels and the gas pump. ; 

From this brief description of the machine it can be seen 
that it is in its construction very much the reproduction of 
the long and well-known type of ether machine, with few 
modifications of details. In fact, any machine using a re- 
frigerator, a condenser, and a double-acting gas pump, could 
be adapted to this new system, but with different results 
according to the liquid used. Liquid ammonia machines, for 
instance, would have entirely inadequate gas pumps, though 
steam-power would be too Lemna they would require very 
serious modifications. Sulphurous dioxide, methylic ether, 
and chloride of methyl machines would necessitate a gas pump 
double in size for the same production. The steam cylinder 
would be ample, and the refrigerator and condenser could be 
used, though rather small. If nothing was changed in a 
Pictet machine working with the binary liquid, it would pro- 
duce one-half or two-thirds of its original production, but 
with less than one-half or two-thirds of the power required 
when sulphurous dioxide alone was used, so that, in short, 
the production of ice per pound of coal consumed would be 
larger. But the machine the best adapted to run by the new 
system without serious change of any kind would be the ether 
machine. The specific gravity of the ether being °725 against 
950 to ‘980 for the binary liquid, both refrigerator and con- 
denser would be ample for nearly a double production. The 
dimensions of the gas pump would be also suitable. At 
each stroke it wel evaporate a quantity of binary liquid, 
giving in gas the same volume as that of the ether; but this 
evaporation would produce an intensity of cold theoretically 
more than double that produced by ether alone. The pres- 
sures in the condenser not pee sensibly different from those 
of ether, it is safe to say that ether machines, with little or no 
alterations, could by this system be made to nearly double 
their production, with many other incidental advantages, such 
as avoiding the difficulty of greasing and the possible dangers 
of the vapours of ether. 

Letters patent have been granted to Mr. Du Motay and 
me for the above process. The New York Ice Machine 
Company, who bong the rights for the United States, besides 
the 6-ton ice machine on exhibition at Messrs. C. H. Dela- 
mater and Co., has several machines of this system in New 
York, making ice and cooling air in pork packing establish- 
ments and breweries. 

In looking over Table I., it can be seen that ethers having 
a boiling point as high as 380 deg. Fah., such as oxalic ether 
for instance, s a considerable power of absorption for 
sulphurous dioxide. That such a binary liquid could not be 
used ina machine like the one descri above is evident 
from the fact of the non-volatility of the absorbent; but we 
have based on this high point of ebullition of the absorbent, 
even when not as high as that of oxalic ether. a different sys- 
tem for the production of artificial cold and ice. 

Experimenting on the less volatile binary liquids, we have 
found that a temperature of 120 deg. to 130 deg. Fah. for 
certain, and in general a temperature below that of the boil- 
ing point of water, was sufficient to disengage the sulphurous 
dioxide absorbed. If, then, such a binary liquid is introduced 
into a vessel or boiler, and heated by means of a water bath, 
or exhaust steam from a high-pressure engine, &c., the sul- 
phurous dioxide will be disengaged in the gaseous state, the 
pressure thus generated presenting the vaporisation of the 
absorbent even in the case of its having a comparatively low 
point of ebullition. If this gaseous dioxide is then allowed 
to run into a vessel cooled by means of a circulation of water 
by the pressure it will exert on itself and the cooling produced 
by the water, it will liquefy at pressures ranging from 40 lb. 

75 lb., according to temperatures of cooling water. If, 


then, the source of heat be removed from the boiler, and this 
boiler be cooled in its turn, the cooler being removed from the 
water in which it has been dipped, a partial vacuum is pro- 
duced, and the liquid dioxide will vaporise in the cooler, pro- 
ducing an intense cold which can be utilised, the vapours of 
sulphurous dioxide, as far as they form, being reabsorbed by 
the absorbent of the boiler. Such a machine would work of 
course by intermittence, and could be made to work auto- 
matically for family supplies of small quantities of ice. 

But it can be made continuous and adapted to industrial 
production of ice by proper mechanical arrangements, such as 
a separate condenser, a cooler, and an absorbing chamber, 
when the vapours of sulphurous dioxide generated from the 
cooler—part of the apparatus where the cold would be pro- 
duced—would come in contact with the exhausted solution of 
the boiler, then be reabsorbed, the heat of absorption bei 
carried away by means of water, and the reconstitu 
binary liquid being returned by means of a small pump to the 
boiler. Such machines would necessarily require more water 
for condensation and cooling than the one above described. 
They would work also under greater pressures—40 lb. to 
75 lb., against 10 Ib. to 15 1b.—but all pumps and mechanism 
would be dispensed with, and this is worth consideration. 
These machines would be the realisation with sulphurous 
dioxide of the principle of the ammonia machine of M. Carré, 
with the advantages of much smaller pressures, 40 lb. to 
75 lb, compared to the 200 lb. to 300 lb. pressures, under 
which the Carré machine works; these advantages consist 1n 
less wear and tear, exclusion of leakages, and continunity of 
running. 


Taste I. 

Showing absorption of sulphurous dioxide by different ethers and of 
other absorbents, at the temperature of 15 deg. Cent. calcu- 
lated from formula. ée specific gravity of the absorbent at 15 dey. 
Cent. A specific gravity of binary liquid obtained at 15 deg. 
Cent. §8 specific gravity liquid sulphurous dioxide (Reynault). 

{ 


ip 
ast | lope 
Names of 220 | 
di 
Ordinary alcohol .. .. ..| *809 *920 | 28°C4 | 71°96 | 78°5 
“950 | 48°4) 1°60 
Formicether .. .. .. ..| °g12 | 1°028 31°55 =| 68°45 53 
Acetic ether | “970 | 30°82 | 69°18 | 7 
Oxalic ether 17086 | 1°200 | 50°53 | 49°47 184 
Methylic alcohol .. .. 0°832 | 17000 | 40°58 | 59°42 65°5 
Acetate of methylene .. ..| 915 | 1°060 | 38°47 | 61°53 | 58°0 
Formiate of methylene... ..|  ,, — | 38 
Sulphate of methylene .. .. 1°324 — 188 
Amylicofalcohol .. .. .. °812 "932 | 30°08 | 69°22 | 132 
Acetate of amyl wn | *848 °955 | 27°82 | 72°18 | 125 
Formiate of amyl .. . *878 97) | 24°81 | 75°19 | 116 
Taste II, 


Showing absorption of sulphurous dioxide by ordinary ether at 
different degrees of saturation at specific gravity of liquid after 
absorption being taken at 15 deg. Cent., that of ether before absorp- 
tion being *730, calculated from formula. $e = *730. $s = 1°420. 
A = specific gravity binary liquid. 


Approximate 

Specific Quantity of Quantity number 

vity of sulphurous of sulphuric of volumes of 

Ap ys dioxide ether sul — 
en at 1ideg. binary liq binary 0: 
Cent. weight. in weight. absorbed by 1 of 
ether. 
| per cent. | Volumes. 
&e = *750 6°82 93°18 

“780 14°35 85°65 42 

“800 19°17 80°83 | 60 

“820 23°69 76°31 | 78 

27°99 72°01 98 

*860 32°09 67°91 118 

“880 36°01 63°99 142 

“900 39°75 60°25 166 

“920 43°33 56°67 192 

“940 46°75 53°25 220 

“950 48°41 51°59 236 

“960 50°04 49°96 252 

“980 | 53°19 46°81 285 
1-000 | 56°21 43°79 323 


While the Carré machine requires temperatures of 150 deg. 
Cent.—302 deg. Fah.—and above, and consequent expensive 
brickwork and masonry for boiler, this new machine can 
utilise the exhaust steam of high-pressure engines, the waste 
heat of gases from any furnace, or very inferior combustibles, 
as it isnot necessary to raise the temperature to 212 deg. Fah., 
a water-bath being sufficient. 

The New York Ice Machine Company has bought our 
patents for this new method of utilising the absorbing power 
of certain ethers for sulphurous dioxide. This company is 
building ms and small family ice machines in this city on 
this principle.” 

AveustsE J. Rosst, C.E., 
Engineer of the Ecole Centrale of Paris, 


New York, July, 1880. F.A. Chem. Soc. 


COMPOUND LAUNCH ENGINES. 


In our notice of the Royal Agricultural Society’s Show at 
Carlisle, we mentioned in favourable terms two admirable 
launch engines, exhibited by Mr. Henry Tipping, of Ports- 
mouth. Mr. Tipping has courteously placed complete drawings 
of the largerof thetwo enginesat our disposal, and we reproduce 
a portion of these drawings at page 140. The rest we shall 
publish in a succeeding impression. The engravings explain 
themselves, with one or two exceptions. Thus it will be seen 
from the elevation that a hoop surrounds the disc between the 
two crank pins. This really constitutes a third bearing, and 
has been put in as a measure of precaution, urnecessary we 
think. In practice the hoop is not tightened up, and it causes 
little or no friction. The workmanship of the engines 
exhibited was thoroughly good. 


Nava. ENGINEER APPpoINTMENTS.—The following appoint- 
ments have been made at the Admiralty yesterday :—James 
Shore, engi to the Himalaya ; Thomas Owen (b), engineer, 


to the Pembroke, for service in the Carysfort ; Robert baw 4 

engineer, to the Himalaya, for service in the Ferguson ; Frederick 

Worth, assistant: engineer, to the Asia, for service in the Incon- 
Wat , assistant engineer, to the Indus, ~ 


stant; and J. 8, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*.* It has come to our notice that some applicants of the Patent- 
“office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
‘‘nE ENGINEER at which the Specification they ae is referred 
tv, instead of giving the proper number of the ton. 
The mistake has been made by looking at THE  — Index 
and giving the numbers there found, which only be to pages, in 
place of turning to those pages and finding the numbers of the 
Specification 

Grants and Dates of Provisional Protection for Six Months. 

2741. Brake Grar preennente to Carts, &., H. Stott, West Vale near 
Halifax.—5th July, 1880. 

2757. OBTAINING tm Tea on Corton, &c., T. and R. Holliday, Hudders- 
field.—6th July, 1880. 

2777. Smicate Corron or Stac Woot for Buitptve, D. H. Dale, New 
Church-street, Bermondsey.—7th July, 1880. 

2813. ORNAMENTING LOOKING Guasses, &c., E. Evans, yey 
Fleet-street, Londcn, and J. N. Lev, Hillmarton-road, Cumden- 
London. —Sth July, 1880. 

2821. DispLayrne &c., in Saorp Wrxpows, F. McItvenna, Liver- 
pool —9th July, 1880. 

Treatwext of VeceraBie T. H. Gray, Deptford.—9ih July, 


-. WATERPROOF and VERMIN-PROOF TEXTILE, &c., W. R. Lake, South- 

oe sa} buildings, London.—A communication from D. M. Lamb, New 
S.—12th July, 1880. 

one Hopper Barces, W. Henman, Waterloo-street, Birmingham.—13th 


July, 1830. 
2896. Steam Sresrive Gear, C. R. Simey, Sunderland.—13th July, 1880. 
Two Sureaces, &c., G. cco, 


2901. AscerTarninc the PaRALLELISM 0: 
Montague-place, Russell-square, London, W.C.—14th July, 1880. 

2936. Rotary Enorne, &c., D. Gallafent, Woolwich.—1l6th July, 1880. 

Loc or Speep IxpicaTor for Surps, J. R. Neill, Glasgow.—17th July 


Kxeapiso or Mrxinc Doveu, &c., T. Lindop, Middlewich.—19th 

1880. 

2974. Manuracture of Datvinc Banps, J. and J. Lee, Hipperholme, nea 
Halifax.—1l9th July, 1880. 

3018. Apparatus for Dyese Yarn, T. C. Firth and W. Sunderland, Stain 
land, near Halifax.—22nd July, 1880. 

3022 Groves, B. J. B. Mills, Southampton-buildings, London.—A com- 
munication from =! Holbrook and Ginet-Montgelas, Grenoble, Isére, 
Paris. —22nd July, 1880. 

MILs, J. A; Buchholz, Vauxhall, London.—23rd July, 


3038. Suavine Apparatus, J. H. Johnson, Lincoln’s-inn-fields, London. 
—A communication from P. L. Fontaine, Paris.—23rd July, 1880. 

Dock and Lirt, J. Russell, Crosby-square, London.—23rd 

3037. Steam Borters, W. Keable, Hull.— 23rd July, 1880. 

3038. Maxine Ice, &c , W. A. Gorman, Mason-road, Westminster Bridge- 
road.—24th July, 1880. 

Apparatus for WaREHousE, E. W. West, Liverpool.—24th 
uly, 

3040. ConDENSERS for OBTAINING Fresh Water, &c., E. W. West, Liver- 
July, 1880. 

3041. Directive Ecectrric Currents, &c.. C. G. Gumpel, Leicester-square, 
London.—24th July, 1880. 

3043. Piatine Iron, &c., F. C. Glaser, Berlin.—A communication from 
T. Fleitmann, Iserlohn, Prussia, Germany. —Mth July, 1880 

$045. VARIABLE EXPaNnsion Vatve, &c., F. J. Lemouche, Brussels,—24th 
July, 1880. 

3046. Pumprne Apparatus, E. H. Greeven, Cheapside, London.—A com- 
munication from G. A. Greeven, Ditsseldorf.—24th July, 1880. 

3047. Looms for Weavixe, C. Smith, Burnley.—24th July, 1880. 

3049. CLARIFICATION of VEGETABLE INFUSIONS, &c., 8. C. Davidson, Belfast. 
—24th July, 1880. 

3051. Hotpers, &c., for Ink, G. W. von Nawrocki, Leipziger-sttasse, 

Berlin.— A communication from H. Hofmann, Gotha.—24th July, 1880, 

3053. Apparatus for Drawine, &c., Woot, J. Porritt, Milnsbridge, near 
Huddersfield.—24th July, 1880. 

3055. Pcriryine and DistiLiine Water, G. F. R. Lauth, West Brompton, 
London. —24th 

C. Kilner, Conisboro’, near Rotherham.—24th July, 


son. Tricy cies and like Venictes, S. Chatwood, Cannon-street, London 
—24th July, 1880. 

063. MANUFACTURE of Spirit, J. McGaan and W. O. Glassford, Dale-street 
Liverpool.—24th July, 1880. 

3064. TUBULAR or TeLEscopic BaLance, J. Gorham, Bordyke Lodge, Ton- 
bridge.—26th July, 1880. 

of Rott Topacco, A. T. Lendrum, Belfast.—26th 

3066. Steam and Borters,G. H. Babcock, Plainfield, U.S., S. 
Wilcox and N. W. Pratt, Brooklyn, U.S.—26th July, 1880. 

re &e., J. McDowell and C. G. McDowell, Warrington.— 
2 


ori, Vatve Gear of Stream Encines, H. Davey, Leeds.— 

—26t 

3071. Corsets, J. C. Mewburn, Fleet-street, London. 
—A communication from La Société Stiegler Jeune et Cargemel, Bar- 
le-Duc, Paris.— 26th July, 1880. 

3072. Removinc the Birrerness of Lupines, G. W. von Nawrocki, 
Leipziger-strasse, Berlin. — A communication from F. 

rg, East Prussia.—26th July, 1880. 

3073. ORNAMENTATION of MovLDINGs, be. H. Westman, Park-street, Bir- 
mingham.—26th July, 1880. 

3075. Borrte Wasuers, A. Clark, Frith-street, Soho, London. —A commu- 
nication from G. D. Dews, Boston, Massachusetts, U.S.—26th July, 


1880. 
3077. Puncuinc or Perroratinc Cueques, &c., S. Williams and A. P. 
Filleul, Newport.—26th July, 1880. 
3079. PLOUGHING AGRICULTURAL and TRacTIoN Enorves, R. Burton, Leeds. 
—26th July, 1880. 
— — or Packaces, T. F. Blackwell, Soho-square, London. 
3083, GLOVE FasTENERs, W. F. Hall, B 
Locomotive TRaM and Roa Cars 


3085. Huis of Surps, &., P. M. Justice, § 
don.—A communication ‘from C. G. Lundborg, Helsingborg, 
—27th July, 1880. 

3086. Are Encixes, L. Sterne, Victoria-chambers, Westminster. es com- 
munication from J. iesson, New York, U.S. 8.—27th Jul 

Sweertse, &c., Macurves, G. M. Trust, 

ys 
3088. Matcu Boxes, W. J. Webster, Bethnal-green, London.—27th July, 


1880. 
&c., J. and G. Day, Neath, Glamorgan.—27th July, 


Enorves, &c., M.G., A. M. and 8. M. Imschenetzki, St 
Petersburgh.—27th July, 1880. 

3091. Bars for Securmye and CARRYING Grass in Winpow Sasues, &c., J. 
D. MacKenzie, Glasgow.—27th July, 1880. 

3092. ANTI-FOULING Composition for Coatinc Bottoms of Surps, F. N 
and Baird, Glasgow.—27th July, 1889. 

3093. Pires for SMOKING ToBACco, B. J. B. Mills, Southam dings, 
London.—A communication from J. Krisper, 'W. F. P. elter and G. 

Romisch, Vienna.—27th July, 1830. 

3094. Rorary APpaRatus for Drawine, &c., Fiuips, C. D. and E. H. 
Deans, Leeds, and J. W. Deans, Selby. —27th July, 1880. 

Burrtons, &c., L L. Garside, Paterson, U.S.—27th July, 


8097. Composition for CLEaNsInG Borers, &c., W. Seymour, Wallsend- 
on-Tyne.—27th July, 1880. ‘ 4 

3098. TyPz Moucps or Matrices, &c., W. R. Lake, Southampton-buildings, 
London.—A communication from J. G. Thoma, Freiburg, Baden, Ger- 
many.— 27th July, 1880. 

=e for DRESSING Stones, T. Wood, Okehampton.—28th July, 


= Paper-MAKERs’ DRYING Fexts, J. Porritt, Stubins Vale.—28th July, 


ham.—27th July, 1880. 
, T. Turton, Liverpool. —27th July, 


+h 


-buil 


3102. Apparatus for Currinc Meat, &c., T. Williams, West 

3103. TREATING ATHER &¢., H. Oakley-crescent, 
Manor-street, Chelsea.—28th July, 1880. 

3104. ToLLE Looms, P. O'Halloran, High Court 
buildings, Chancery-lane, London. —A can i A. Masson, 
St. Pierre-les-Calais.—28th July, 1880. 

3105. Bicycies, &c., J. Bonner, Coventry.—28th July, 1880. 

3108. Fastextne Devices for Wrspow Sasues, &c., Austin, Strat- 
ford-road, Kensington, London.—28th July, 1880. 

3109. Wrincinc Macuines or Hypro-exrractors, E. Clements, Great 
Russell-street, London.—28th July, 1880. 

$111. Apranarvs for, &c., Surps’ Boats, J. Donovan, West 

=. iy, 1 


+h, ee 


3112. Apparatus for Propvcrne Licnt and Heart, &c., F. Wilkins, South- 


ampton-buildings, London.— 29th July, 1880. 
$118. for RECORDING Musee, &c., E. Hoyer, Bow, London.— 


29th July, 1880. 
= Mors Power Apparatus, &c., A. C. Kirk, Glasgow.—29th July, 


3115. Apparatus for Sprsnine and Corton, &c., J. Parker, 
Newhey, near Rochdale. — July, 1880. 

$118. Sewina Macuines, H. J. Haddan, Strand, Westminster. 
munication from A. Doring, ‘Leipzig. —29th July, 1880. 

3119. Warpine or Beamina Yary, &c., J. Walmsley and 8. Lang, Black- 
burn. —29th July, 1880. 

3120. Tennis MARKER or Scorer, J. Appelby and A. L, Stamps, Birming- 
ham.—29th July, 1880. 

8121. Ice-makisa Macuinery, W. E. Gedge, Wellington-street, Strand, 
London.—A communication from A. T. Ballantine, . Portland.—29th 
July, 1880. 

3123. Microscorgs, J. Swift, University-strect, London.—29th July, 1880. 

$124, ER cks, CLay Biocks, &c., A. MeKerle and R. Bradshaw, Liverpool. 
29th July, 1880. 

$125. Separatinc Farry Matrers from Bones, F, Wirth, Frankfort-on- 
the-Maine, Germany.—A ication from F. Sel , Germany.— 
29th July, 1880. 

$127. Smevtine Gia 

3129. Makino Jornts 
July, 1880. 

$130. Desicns Upon Gass, &e., A. M. Clark, Chancery-lane, 
London.—A ion from D. i, Paris. — 29th July, 1880. 

3131. Generation, &c., of Mixed eeoeeat A. M. Clark, Chancery-lane, 

ndon.—A communication from E. L. Brady, New York, U.S.—29th 
July, 1880. 

3135. Hotpine Martcues, &c., H. Constable, B: 

3136. ara Woop, A. C. Kirk, Glasgow, and 
—30th July, 1880. 

8137. and Measvrinc Macurves, W. H. Baxter, Brixton-hill, 
Surrey,—30th July, 1880. 

3139. KILNs or Ovens, W. Holcroft, Stourbridge. —30th July, 1880. 

3140. Gas Enorxes, H. H. Lake, London.—A 
communication from E. Breittm: ayer, Paris.—30th July, 1880. 

3141. Tureap-casés, &c., for Sewinc Macuwyes, 8. Pitt, Sutton, Surrey. 
—A communication from L. B. Miller and P. Diehl, Elizabeth.—30th 
July, 1880. 

P. Kotzo, Uelléerstrasse, Buda-Pesth, Hungary.—30th 

3143. Pranorortes, H. W. Pohlmann, Halifax. —30th July, 1880. 
3149. DaTe Catexpars, D. Ross, Crutched-friars, London.—3lst July, 


—A com- 


E. Brooke, Huddersfield. —29th July, 1880. 
in Leap Pipes, &c., 8. Bennett, Manchester.—29¢h 


hton.— 29th July, 1880. 
. Thompson, Johnstone. 


3151. BRAKEs, J. A. Lawton, Hardman-street, Liv: July 1880. 
3153. WaterR-cLosets, T. W. Helliwell, Bri: ghouse, July, 1880. 


3155. a. Manure, W. H st, E. st, and T. W. 
$157. Carrrinces, &c., C. D. P. Gabrial, July, 


1880. 
3159. Wixprxc or Takinc up Bosptn Net, &c., A. M. Clark, Chancery: 
lane, London.—A communication from G. Kent, Paris. oats July, 1880. 
3161. Sewine Macurves, E. Wiseman, Luton. July, 1880. 
PROPELLING, &c., Sreamsuips, C . F. Osborne, Glasgow.—3lst July, 
$165. Prope.ter Pumps, P. Jensen, Chancery-lane, London.—A com- 
munication from Dr. J. Comperghi, Paris. —3lst July, 1880. 


Inventions Protected for Six Months on the Deposit of 
Complete 

3228. Drymc Sucar, &c., H. H. South t London. 
—A communication from E. Orange, New Jersey, 
—tth August, 1880. 

3245. Crrcutark Macuryes, J. Bradley, Lowell, London.—9th 
August, 1880. 

3250. Torrepo Boats, D. H. Brandon, Rue Laffitte, Paris.—A communi- 
cation from B. B. Hotchkiss, Paris.—9th August, 1880. 

3257. CHILLED Articies of Steet and Iron, H. Spr Gnei 
strasse, Berlin.—A communication from C.F. A Quensell, Teichutte, 
near Gittelde, Brunswick.—9th August, 1880. % 


hnildi 


Suarpencrs, &c., M. C, Stone, Baltimore, Maryland.—19¢, 
pril, 1880. 
1629. Taps or Cocks, C. Buckland, Swansea.—2lst April, 1880, 


1693, Rattway Wacons, &c., J. W. Dyson and J, W. Stroud, Gosport. 
24th April, 1880. ‘ 
ags, Lon- 


1798. Catcinina, &c., OREs, W. R. Lake, th t 
1926, Preventine Waste, J. Clough, Haincliffe, eee West Riding.— 


don.—A communication from T. ose” —lst M 
llth May, 1880. 


2513. Minine Macutnes, B. J. B. Mills, Southampton-buildings, London, 
A communication from G. D. Whitcomb and O. Butler.—2lst June, 
0. 
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2645. Steam Boirers, G. H. Badcock, Plainfield, and 8. Wilcox and 
N. W. Pratt, Brooklyn. --29th June, 1880, 

2813. DecoraTine Lookine Giasses, &c., E, Evans, Racquet-court, Flect- 
street, London, and J. N. Lea, Hillmarton- road, Camden-road, London, 
July, 1880. 

van Monair, &c., J. Walworth, Bradford.—l5th July, 


Sream &c., R. C. Candlish, New Broad-street House, 
i and W. J Norris, Bloomfield- road, Bow, London.—17th July, 
188) 

2960, _* mes, R. Hosking, jun., and W. Blackwell, Dalton-in-Furness,— 
17th July, 1880. 

8010. Kxitrep Fasrics, J. Cresswell, Loughborough. —22nd July, 1880. 

3021. Locks of Mac ules, F. H. F, Engel, Hamburg, Germany. 

—A communication from A. 8. Biernatzki.—22ad July, 1880. 

8062. Avromatic Fire ALARMs, R. T. Brown, Cicely-road, Hanover Park, 
Peckham.—A communication from F. Bogen. —tith July, 1880, 

3088. JELLY Mouips and Packaces, T. F. Blackwell, So’ square, Lon- 
don.—26th July, 1880. 

3133, BarBep Merauic Fencina, P. M. Justice, Southampton-buildings, 
London.—A communication from T. V. Allis. —30th July, 1880. 

1484. REFRIGERATORS, &c., A. 8S. Haslam, Derby.—12th April, 1880, 

— the ConTents of VEnICLES, J. Carr, Bradford.—12th 

880, 

1490. ge of Harts, H. J. Haddan, Strand, Westminster.—A communi- 
cation from J. Peters and L. Wiegand. —12th April, 1880. 

1491. Fixine, &c., Virreous Movutpines, J. 'Southampton- build- 
ings, London. A communication from L. A. Lherminier. —12th April, 
188! 


1503. ,_ Ten tne Marrices, G. D, Macdougald, W. Adie, G. R. Adams, 
and P. Fleming, Dundee —12th April, 1880. 

1507. Execreic Lamps, G. G. André, Dorking, Surrey.—13th April, 1880. 

1520. Ice, F. N. Mackay, Liverpool.—l4th April, 1880. 

1521. NalLs, G. W. Herbert, Birmingham.—1l4th Aprit, 1880, 

1524. WASHING, &e., CEMENT, &c., T. Matthews, Riversbrooke, Wood- 
green, London.—l4th April, 1880. 

1527. Tits, C. French, and C. French, jun., Johanna-street, 
Lambeth, Surrey. 4th April, 1880. 

1531. RepeatTinc Pistots and &c., A. Martin, Store-street, 
Bedford-square, London, -14th April, 18 

1532. CLEANING and SHARPENING KNIVEs, H. Courteen, Clapham-road, 
Surrey.—14th April, 1880. 

1536. Sucar, J. McLaren, Leeds.—A communication from A. R. Mac- 
kenzie.—15th April, 1880. 

and Heatina by Gas, E. Liddle, Preston.—l5th April, 


1540. Mottve-power Enaines, G. Stevenson, Airdrie.—15th April, 1880. 

1543. Packinc Paorocrarn PLATES, B. J. Edwards, the Grove, Hackney, 
London.—15th April, 1880. 

1545. Gas Burners and Lanterns, W. T, Sugg, Vincent-street, West- 
minster.—15th April, 1880. 

1551. Drytno, &c., Boors and Sxors, F. Chenevix-Trench, Newbridge, 
Ireland.—15th April, 1880. 

1569. Cotourine of PHotocrapus, J. C. Mewburn, Fleet-street, London. 
—A communication from L. Favre.—16th April, 1880. 

1572. Motive-power Enotnes, P. W. Willans, Bow.—l6th April, 1880. 

1580, Macatngs, E, P. Alexander, Southampton-build- 
ings, London. —A communication from K. Zipernowsky.—l7th april, 


1618. Sewing Macurves, W. R. Lake, South ton-buildings, 
London.—A communication from C. L. French,—20th April, 1880. 
1626. Ratpway Rats, A. M. Clark, Chancery-lane, London.—A com- 


3273. Spiitrine, &c., Learner, H. H. Lake, Sout 
London.—A communication from J, A. Stafford, Boston, “Massachusetts, 
U.S.—l0th August, 1889. 


Patents on which the Stamp Duty of £50 has been Paid. 
3041. Screw Botts, &c., T. J. Smith, Fleet-street, London.—9th August, 
1877. 


3191. Jomnts for Water Pires, J. Robbins, Bartholomew-road, London.— 
22nd August, 1877. 
Securine Tootnep Wire, &c., J. H. Leather, Cleckheaton.—l0th 
August, 1877 
3059. for Weav inc, J. Leeming, Bradford.—10th August, 1877. 
3137. Cirocks, H. W. Ley, Bear-street, London.—17th August, 1877. 
3388. Motive Power to VELOcIPEDEs, J. Starley, Coventry.—5th September, 


1877. 

3078. Sprino Piston, W. Lockwoud, Sheffield.—13th August, 1877. 

3096. Manuracture of Acents for the Purirication of G. 
Fournier, Boulevart de Strasbourg, Paris.—lith August, 1877. 

3134. Consumption of Gas, T. 8. Borradaile, Union-court, Ola Broad- 
street, London.—17th August, 1877. 

3087. VEGETABLE and ANIMAL Foop Preparations, C, Morfit, Baltimore, 
U.S.—l4th August, 1877. 

3090. ManumoTiIve VFHICLEs, ‘&c., W. 8. Lewis, Wolverhampton.—l4th 
August, 1877. 

3100. Rearprnc and Mowrnc Macutves, J. E. Phillips, Grantham.—l4th 
August, 1877. 

Sures, Houses, &c., W. H. Dupré, Jersey.—23rd 

ugust, 
— Boise, J. Bottomley, Buttershaw, near Bradford.—14th August, 


3108. ‘Arranatus for Ice Maxtna, P. Giffard, Boulevard St. Denis, Paris. 
—lith August, 1877. 

3115. TREATMENT of the Resipves of Wie, &c., F. Wirth, Frankfort-on- 
the-Main.—15th August, 1877. 

3182. PreParRiInc and PRESERVING &c., K. Knott, South-street, 
Finsbury, London.—2lst August, 18 


Patents on which the Stamp Duty of £100 has been Paid. 


2665. Apparatus for Measurine, &c., WEARING APPAREL, E. Armitage, 
Liverpool.—9th August, 1873. 

2686. Apparatus for Drivine Pies, &c., H. W. H 
buildings, Chancery-lane, London. —13th August, 187; 

2917. Foo Sionats, &c., F. H. Holmes, Provence Hotel, ‘Leicester-square, 
London.—4th September, 1873. 

2726. Packine of Gianps, &c., T. A. W. Clarke, Leicester, and E. Turner, 
Bedminster.—16th August, 1873. 

2727. Looms for Weavine, &c., M. Pearson, Little Horton, Bradford.— 
18th August, 1872. 


d, South 


Notices of Intention to with Patents, 


1349. Door Knoss, A. Bell, Edinburgh, N.B.—2nd 4 

1411. for Scarves, ‘Ke., T.N. High Holborn, London. 
7th April, 1880 

1416, Propuctne OxyceEn Gas, &c., P. Jensen, Chancery-lane, London.— 
A communication from Q. L. Brin and A. Brin.—7th April, 1880. 

1432. Uritisrye Heat from roar A. H. Hearington, Southampton- 
buildings, London.—8th April, 

1435. Retorts, R. Haldane, See —8th April, 1 

1446. DecorRTICATING &c., SUBSTANCES, Couty, Boulevard 
Saint Denis.—8th April, 1 

1448. CARTRIDGE CASES or W. E. Gedge, Wellington-street, 
Strand, London.—A communication from Messrs, L. Loewe and Co.— 
8th April, 1880. 

1454. Presses, P. M. Justice, South yondon. 

—A communication from J. L. Firm and A. TSetheriena bes April, 


1880. 
Wixp Gvuarp, C. Reimers, Finsbury-square, London.—9th April, 
1458. Manuracture, &c., of ExpLEess Banps, C. Hodgson, Bilbao, Spain. 
— 9th April, 1880. 


1460. ComBinc Frerovus Marteriats, T. Gaddum, Manchester.—A com- 
munication from W. Helme.—9th April, 1880. 

1476. Propuctne Lieut and Heart, P. Jensen, Chancery-lane, London.— 
A communication from Q. L. Brin and A. Brin. —10th A pril, 1880. 

wy &c., Meat, &c., T. Harding, Temple-gate, Bristol.—10th 

ri 

Curtixe Continvous Paper into H. M. Nicholls, Grove- 
place, Brompton, London.—12th April, 1 

1492. Water-cLosets, J. Shanks, Barrhead, ah W. Sim, Glasgow.—12th 


pril, 

1505. VENTILATING J. B. Papier, Gillet-street, Kingsland- 

road, London.—13th A 

1514. Heatine th t London.—A 
communication from C. Canta April, 1880. 

1549. TexTILe Fasrics, W. R. Lake, Southam London.— 

A communication from J. 8. Richard.— sori, 1880, 


tion from A. C. Vaughan and F, Jordan.—2ist April, 1880. 
1632. ARTIFICIAL Fue., W. R. W. Smith, Glasgow, and J. F. M. Pollock. 
—2lst April, 1880. 
the Action of Suarrs of Marine, &c., Enornes, 
Spartali, Liverpool.—26th April, 1880. 
&c., Crusuep Gray, A. W. L. Chancery-lane, 
London,--A communication from P. G. Caens.—26th 4 , 1880. 
ay ae &c., M. Gandy and C. 8. Brittain, Liverpool. —28th 
April, 1880. 
1846. Appiyinc Biackine, &c., to the Surrace of Learner, &., A. M. 
Clark, Chancery-lane, London.—A communication from F. B. 
atchelder.—ith May, 1880. 
Gas W. T. Sugg, Vincent-street, Westminster.—6th 
‘ay, 1880. 
Stonat Apparatus, W. R. Sykes, Nunhead, Surrey.—l0th 
lay, 1 
1932. and W. R. Lake, Southampton-build- 
ings, London. —A communication from C. J. Appleton. —lith May, 
1880. 


1933. RecuLatine, &c., the FLow of Water, F. P. Preston, J. T. Prestige, 
and E. J. Preston, High-street, Deptford.—11th May, 1880. 

2098. BicarsonaTe of Sopa, W. Weldon, Rede-hill, Burstow, Surrey.—A 
communication from A. R. Pechiney.—24th May, 1880. 

2099. Catcintnc Bicarponate of Sopa, W. Weldon, Rede-hill, 
Surrey. —A communication from A. R. Pechiney — 24th May, 1880 

2100. Expressinc Liquips from PRecIPiTaTEs, Weldon, Rede- hill, 
Burstow, Surrey.—A communication from A. R. Pechiney.—24th May, 
1880. 

2393, Bexts, &c., M. Gandy, Liverpool.—12th June, 1880. 

2115. Stove for ConsuMING Smoke, J. Moore, Balham-hill, Surrey.—15th 


June, 1880. 
2534. Packine Cases or Boxes, &c., F. Hoyer, Waterloo.—22nd June, 
1880. 


2586, Eve-ctasses or Specrac.es, J, P. Michaels, Avenue de l’Opera, 
Paris.—25th June, 1880. 

2757. Optatntnc CoLours on Corton, &c., T. and R. Holliday, Hudders- 
field.—6th July, 1880. 

2669. Eve Lets or Circvgs, &c., W. Bodill, Birmingham.—6th July, 

2864. Manuractore of Lace, &e., F. E. A. Busche, Schwelm, Westphali 
—12th July, 1880. 

2896. STEAM “dreanmmo Gear, C. R. Simey, Sunderland.—13th July, 1880. 

= Rover Mitts, J. A. A. Buchholz, Vauxhall, London.—23rd July, 
1880, 

3041. Propuctne and Direcrinc Evectric Currents, C. G, Gumpel, 
Leicester-square, London.—24th July, 1880. 

Apparatus, C. Holdsworth, Kennington.—24th 

3063. McGaan and W. O. Glassford, Dale-street, Liverpool. — 


24th July, 1880. 

3070. DirreRENTIAL VALve Gear of Steam Enotes, H. Davey, Leeds.— 
26th July, 1880. 

3085. Huuis of Suips, &c., P. M. Justice, Southampton-buil , Lon- 
don.—A communication from C. G. Lundborg.—27th July, i 

$102. Apparatus for Cuttinc Sausace Meat, T. Williams, West Smith- 

eld, London.—28th July, 1880. 

3140. Gas Enotves, H. H. Lake, Southampton-buildings, London.—A 
communication from E. Breittmayer: —30th July, 1880. 

3228. Dryino H. H. , London.—A 
communication from E. E. Quinby. —6th August, 1880. 

$245. CincuLaR Kwitrinc Macuines, J. Bradley, Lowell, U.S.—9ti 
August, 1880. 


an interest in opposing any one of such applications 
shoul meen in writing of their objections to such application 
at§the office of the Commmiasioners of Patents within twenty-one days after 
date. 


List of Specifications published during the week ending 
August 14th, 1880. 
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ABSTRACTS OF SPECIFIOATIONS, 


Prepared by ourselves expressly for Tax ENGINEER at the office of 
Muajesty’s Commissioners of Patents, 


. Prorectinc Suips’ Borroms, &c., G. 8. F. Edwards.—Dated 15th 
September, 1879. 4d. 

For the first coat a composition is employed, consisting of finely pul- 
verised resin dissolved in benzoline spirit. In a separate mixer, pure 
oxide of zine and pure Indian red are mixed into a paste with pine oil 
and thin Stockholm tar, and the dissolved resin is added thereto. The 
second coat consists of resin dissolved in specially refined benzoline 
spirit, and added toa paste of pure oxide of zinc and best red oxide of 
iron with pine oil and Stockholm tar, to which 6 lb. of arsenic is added 
for each hundredweight. 

3799. Wixvow Buinps, J. Jnvcy.—Dated 22nd September, 1879.—(A com- 
munication.)—(Not proceeded with.) 2d. 

The blind consists of a number of parallel bands of textile fabric or 
other thin flexible material suspended from one or more rollers placed at 
the top of the window, and capable of being rotated in contrary direc- 
tions, so that the first, third, and fifth, &c., d bons attached to one 
roller, while the second, fourth, &c., are attached to the other, they are 
wound up on the rollers. 


. Lowsrixe Boats, F. B, Hammond.—Dated 29th September, 1879.— 
(Not proceeded with.) 2d. 

An iron rod in two lengths is fixed lengthwise in the boat, one length 
above and the other below the thwirts. The ends of the rods are attached 
to a lever fixed perpendicularly and moving upon a rod in the middle of 
the boat. By means of the lever the rods are simultaneously withdrawn 
from their sockets at the end. 

4056. Hives or Skins, W. R. Lake.—Dated 7th October, 1879.— 
(A communication.) 4d. 

The hides are soaked and placed in a fulling mill, hermetically closed 
and containing water in which the following substances are dissolved for 
every hundred kilogrammes of skins, 30 per cent. divi-divi, 30 per cent. 
oak tree roots, 30 per cent. alum, 15 per cent. sour barley meal, and 1 per 
cent. sulphate of copper. After this operation the skins are laid in bark 
in an ordinary pit. 

4104. Concenrratine Acips, H. E, Newton.—Dated 10th October, 1879.— 
(A communication.) 6d. 

Into a wide cast iron tube placed vertically in a stove is inserted a 
column built up of fragments of earthenware, so as to leave a fire-space 
between them. The iron tube and the column rest on a sandstone base, 
to which they are fixed by fire-clay. The base is slightly hollowed to 
form a shallow receiver. The upper part of the column ends in a cone, 
over which terminates a tube connected with a tank containing the acid. 
The cast iron tube, which serves as a retort, has an iron lid, through 
which the inlet tube for the acid passes. 


4809. Breecu-Loapine Guns, F. Phillips.—-Dated 25th November, 
1879. 6d. 


To cach hammer head is fitted a rod projecting through a slot in a 
transverse guide bar, secured to the trigger plate in rear of the triggers. 
On this rod is a coiled opring, which lies between and bears against the 
guide bar and a collar on the forward end of the rod. 


5187. J. 8, Taylor and S. W. Challen.—Dated 18th December 
1879. 

As applied to large presses the clutch consists of a spur wheel with a 
movable catch acting on a fixed centre as a pawl, or fitted into and 
capable of sliding in a radial slot formed continuous to the boss on 
one of the arms of the epur-wheel, which is mounted on the back end of 
the press shaft and revolves freely thereon, and 7 means of the clutch 
imparts motion to the press when desired, being kept in constant rota- 
tion itself by the motive power. On the press shaft is a driving boss 
close to the spur wheel, with a recess into which the catch engages. A 
cam with an annular slot on its face, in which is an adjustable stop pin 
with fixing nut, is mourted on the front end of the boss, on which it 
revolves freely. This cam lifts the catch out of gear by means of a foot 
lever connected to a sliding bolt with a spring. 

5248. Wearineo Surraces or Steam AND OTHER ENGINES, Loftus Perkins. 

— Dated 23rd December, 1879. 2d. 

This ists in facturing the wearing surfaces of steam or other 
engines from an alloy composed of five parts tin and sixteen parts 
copper, and softened. 


cate Bicycies, G. Singer and W. Granger.—Dated 23rd December, 


This consists in the combination of parts forming the bearing, viz., 
rollers or balls arranged between flanges on the spindle and ina case, the 
end thrust being taken up by balls loose in holes in a disc which is free 
to revolve round the spindle. 

5245. Tapes, &., J. Watson.—Dated 23rd December, 1879.—(Not pro- 
ceeded with.) 2d. 

The centre portiun of the table consists of a fixed strip or board 
peasy about the width of one of the legs of the table. To this por- 

ion is hinged a flap or flaps, which form the surface of the table. e 
frame carrying leg of the table is fixed free or swivelled to the said 
centre portion. 

5246. Cork-screws, J. G. Wilson.—Dated 23rd December, 1879.—(A com- 
munication.) 6d. 

A metallic rod is provided, having at its upper end a loop or ring or 
other form of handle, and at its lower end a pointed shovel or half spear, 
which is so shaped as to correspond on its inner side with the shape of 
ow cots and on its outer side with the inner surface of the neck of the 


5247. Mixers’ Sarery Lamps, J. E. Bennett aud J. Solomon. —Dated 23rd 
December, 1879. 6d. 
This lamp consists of the following parts, viz., a dome, external and 
internal glass cylinders, a band or cap, a chimney, and a gauze. 
5248. Savcer ror WiNe AND OTHER Gtasses, J. G. Wilson.—Dated 23rd 
December, 1879.— (A communication.)—(Not proceeded with.) 2d. 
An upper disc serves as the saucer to receive the glass, and is bined 


5260. Pans ror Warer-ctosets, H. Ward and J. Ludlow.—Dated 24th 
December, 1879.—( Not proceeded with. 
This relates to a means for separating the liquid portion from the more 
solid parts of the excrement. 
6261. Apvertisine, &c., J. 0. Spong.—Dated 21th December, 1879.—(Not 
proceeded with.) 2d. 
Glass is caused to rotate between the light from a gas burner or other 
suitable light, so as to produce a succession of colours or changes. 


5262. Lanpaus, &c., W. R. Lake.—Dated 24th December, 1879.—(A com- 
munication.) 6d. 

This consists essentially in a novel arrangement for supporting the 
drivers’ seat and the fore carriage. 

5263. Castixe Merats, 7. Thorp and kh. Tasker.—Dated 24th December, 
1879.—( Not proceeded with.) 2d. 

The mould or box is enclosed within a chamber, in which a suitable 
degree of vacuum can be obtained, and the metal is run in, in vacuo, and 
air or gas is afterwards admitted into the chamber. 

5264. Srorrer ror Bortiina Errervescent Liquips, N. Fritzner.— 
Dated 24th December, 1879. 6d. 

This consists of a perforation in the stopper proper, of a mechanical 
stoppering device —. in combination with the usual elastic rubber 
joint as a valve for the hole or perforation. 


5265. Sprinc Martrresses on Bep-sorroms, W. R. Lake.—Dated 24th 
December, 1879.—(A communication.) 6d. 

This comprises a bottom framework, upright, spiral, or helical springs 
erected thereon and arranged in rows, so that springs in each row are 
opposite the spaces between the springs in the adjacent rows, spiral or 
helical connecting springs extending from the top coils of the upright, 
spiral, or helical springs in lines oblique with the length of mattress and 
without crossing one another, anda rim or frame surrounding the top 
coils of the upright, spiral, or helical springs, and connected thereto. 


5266. Revotvinc Cyiinper Fire-arms, W. R. Lake.—Dated 24th 
December, 1879.—(A communication.)—( Not proceeded with.) 2d. 
Combined with the barrel is a cylinder whose chambers are ritled ; the 
rifling of these chambers forms the commencement of the entire rifle 
portion of the arm, so that there will be no interruption or check to the 
movement of the projectile after the cartridge in the chamber is fired 
and the escape of gas at the joint between the cylinder and barrel, and 
conseq uent loss of effect of the discharge, will be practically obviated. 


5267. wr Lamps oR Lanterns, W. 7. Sugg.—Dated 24th December, 
1879. 6 


This consists in the application to gas lamps or lanterns which are 
supplied with air from above for ea combustion and ventilating 
the leump, of means for rarefying the air on its admission to the lamp 
and deflecting it on to the sides of the lamp. 
5268. Mountinc Sappes or Bicycies, &c., N. Salamon.—Dated 24th 
December, 1879. 6d. 

This consists in mounting the saddles on a saddle bar, whether elastic 
or otherwise, carried by adjustable india-rubber cushion and secured 
against oscillation. 

5269. Boots axp SuHoes, J. Keats. —Dated 24th December, 1879.—(Not 
proceeded with.) 2d. 

This relates, First, to the mode of securing the heels of boots and 
shoes in pluce ; and, Secondly, to a mode of manufacturing such heels. 
6270. Rattway Swircues, Crossincs, AnD Sianas, J. Williams.— 

Dated 24th December, 1879. 6d. 

This consists in apparatus comprising a lever, pronged or fork-shaped 
at its extremity, which is provided with shoulders, studs or projections 
arranged in combination with fixed pieces, between which is placed the 
fulcrum of bars or Jinks whereto the said lever is pivotted in such a 
manner that the latter will be secured or locked when one of the studs 
+d projections is raised upon the fixed piece on either side of the said 
ever. 

5272. Water Ciosets, &c., W. P. Buchan.—Dated 24th December, 1879. 
Gd. 


This relates, as regards water-closets, to those classes of basins which 
are formed in one piece with or separately from the trap, and also to 
improvements in the construction of the trap itself. As regards the 
drain pipes, it consists in provision of means whereby the pipes are 
raised in the trench, so that the bottom of the faces is above the line of 
the bottom of the trench, thereby enabling the workmen in making the 
joint between two pipes to pass by hand under or round the faces, and 

in means whereby access is obtainec to the interiors of the pipes 
for the purpose of cleaning them out or for other purposes, 
5271. Removine CreaM FROM MILK, BE. P. Alexander.—Dated 24th Decem- 
ber, 1879.—(A communication.) 6d. 

This consists of a centrifugal machine so arranged and worked that the 
whole of the skim milk is allowed to flow out of the drum when 
separated, leaving the cream alone behind to accumulate in the drum 
until it has filled or nearly filled the same. 

5273. Pappie Wuee s, R. Jack.—Dated 24th December, 1879. 6d. 

‘This consists in constructing the paddles, floats, or blades of paddle- 
wheels curved or twisted in their lengths, after the manner of the blades 
of a screw propeller, and arranging the said paddles, floats, or blades in 
an inclined or oblique direction around the frames of paddle-wheels. 


52°74. Moror Governors, &c., H. J. H. King.—Dated 24th December, 1879. 
1 


&. 

This comprises combinations of ratchet wheels with pawls and other 
parts which are applicable in the construction of motor governors, and 
also in the mechanism for various purposes, such as recording pressure 
or power or speed. 

5275. Reovtatine THE Pressure oF Gas, &€., J. Wild.—Dated 24th 
December, 1879. 6d. 

This consists in the use and employment of a loose cone or loose 
tapered part raised by the direct contact or p of b ith it. 
5276. Waxino TurReEaps in SewinG Macuines, A. M. Clark.—Dated 24th 

1879.—(.4 communication.) 6d. 

is ists in bi 


the tion with the needle and the wax recep- 
tacle placed beneath the same of sponges, carriers, or arms, and 
hanism for reci ting the said arms in a horizontal plane, whereby 


with another disc forming the lower of the apparatus. Between 
these discs is an indicating apparatus for showing the number of glasses 
of wine consumed. 
5249. Looms, J. A. Radclije and W. W. Bradbury.—Dated 23rd December, 
1879.—( Not proceeded with.) 2d. 
is relates to means for delivering the warp from the warp beam at 
any required tension, and facilitate the pulling back without the use of 
levers, studs, and weights. 


5250. Savino Lire at Sea, &c., D. M. Somerville. —Dated 23rd December, 
1879. .-(Not proceeded with.) 2d. 
This relates to a combined seat and life raft useful for ships’ use or on 


Sucar Wark, A. E. H. Lozé—Dated 23rd December, 


This consists in the manufacture of hollow sugar ware, of a liquid 
or viscous composition or coating, upon which crystallised sugar is 
sprinkled or caused to adhere, after which the whole is stoved or dried. 


5252. Sewixa Macuines, A. Keats.—Dated 23rd December, 1879. 8d. 
This consists in the application to waxed thread sewing machines, 
having a hooked needle and a shuttle above, of a stitch-tighten’ 
ratus, the action of the same being se timed that the tightening o' 
ie needle thread to complete a stitch will precede the feed motion, and 
the slackening of the thread following the tightening of the stitch will 
be concurrent with the feed motion. 


6253 Urtinisation or Fornace Suac, H. J. Haddan.—Dated 23rd 
December, 1879—(A communication.)—(Not proceeded with.) 2d. 

This ists in facturing from the waste products tiles, bricks, 
or analogous articles, either by treating them when coming hot from 
the blast furnace or after they have been left to cool and remolten in a 
special oven. i 
5254. Posts or Surrorts ror Raitway Srenaxs, &c., J. S. Williams,— 

Dated 23rd December, 1879. 

The posts or supports are constructed of a series of tubes or bars 
which are so combined as collectively to constitute a framework, prefer- 
ably smaller at or towards the top than at or towards the base, and 
tapering from the lower part or base to the summit. 

5255 Fires, &., A. M. Clark.—Dated 28rd December, 1879.—(A 
communication.—{Not proceeded with.) 2d. 

This relates to a means of dyeing, in which the operation is performed 
throughout without the access of air. 


the sp are carried over the surface of the wax towards and from 

the needle. 

52°77. AvromaTicaLLy Weicuine Gratin, &c., A. M. Clark.—Dated 24th 
December, 1879.—(A communication.) 6d. 

This consists in having the receiving box in which the grain is 
weighed and which is hung upon pivots, divided into two compartments 
by a fixed partition, the bottom of each compartment being provided with 
a valve closed by a stationary rod, the parts being so construeted and 
arranged that on the reception in one of the compartments of a given 
weight of grain the receiving box will oscillate, and thereby throw open 
the bottom of such compartment and close the bottom of the empty 
compartment, the oe of grain to the compartments being also corre- 
spondingly changed by the oscillation of the box. 
52°78. Manuractore or Cast Iron HoLtow Ware, 7. Holcroft.—Dated 

24th December, 1879. 6d, 

This relates to the method of preparing the moulds used in the manu- 
facture of three-legged pots or negro pots, 
52°79. Portase Forces, A. B. Holmes.—Dated 24th December, 1879. 8d. 

This consists, First, in the construction of portable forges with the 
hearth plate and the lower frame of malleable cast iron and the uprights 
of wrought iron tube ; Secondly, in the manufacture of blowing apparatus 
obtaining a sufficiently air-tight fit between the rotating abutments or 
blowing blades and the case by means of strips of soft metal upon the 
case, which are set t the rotating abutments or blowing blades, and 
are reduced by them to the proper form. 

5280. Furnaces ror Cautcinina Ores, &c., J. W. Chenhall.—24th 
December, 1879. 4d. 

This consists in the construction of a furnace for calcining ores and 

other materials, with a movable top or arch carrying ploughs or scrapers. 


5287. Raistxc Water, &c., J. C. Mewburn.—Dated 27th December, 1879. 
—(A communication.) 4d. 

The apparatus is composed of a reservoir, at the w part of which 
is a steam inlet pipe fitte¢ with a cock, and also a valve, which 
latter is acted upon by a spring whose power is stronger than the steam 
pressure. At the bottom of the reservoir is a suction pipe fitted with a 
valve, and at the side of the reservoir is a vessel whose lower part is in 
direct communication with the lower part of the reservoir. Above this 
vessel, and communicating therewith by means of a valve, is a delivery 
or force pipe, and between this pipe and the upper part of the reservoir 
is a pipe of small diameter also fitted with a valve. There is a manhole 
at the bee part of the reservoir to enable it to be emptied and cleaned 
when required. 


5288, Manuractore or Moreens, &., C. S. Smith and W. Binns.— 
Dated 27th December, 1879.— (Not proceeded with.) 2d. 
This consists in sewing or stitching with cotton or silk thread a 
Soong or “list” on the edges of the goods cither in a straight or wavy 
ne. 
5289. Turninc THE Parts or Borers, &., J. Garvie.— 
Dated 27th December, 1879. 6d. 

This consists ary | in the peculiar combination and arrangement of 
two horizontal bed-plates in the form of a T, with their sliding upright 
standards and sliding turntable. 

5290. Tap ror SELF-MEASURING AND RecisteRInc Wines, &c., J. Side- 
botham.—Dated 27th December, 1879. 

This consists in the use of two tubes working one inside the other actu- 
ated by a handle or lever ; by pulling the handle down to a fixed point a 
certain quantity of liquid is allowed to flow out, and an indicating fin; 

. at the same time moved on a dial showing the amount of liquid with- 
rawn 


5202. Suips on VessELs with Twin Propetiers, H. H. Lake.—Dated 
27th December, 1879.—{A communication.) 6d. 

This ists in the com bination of twin propellers with the sides of a 
vessel in front of the midships, the said propellers having their shafts 
contiguous to them, and having right and left-hand blades for throwing 
the water outwards from the keel, the said shafts either having, or not 
having, their front ends elevated more or less from the horizontal line of 
the centie of the propellers as desired. 

5293. Necxries or Scares, H. H. Lake.—Dated 27th December, 1879.—(A 
communication )—(Not proceeded with.) 2d. 

This consists partly in the combination with a flat scarf of a shield con- 
forming in length to the entire width of the scarf, and so constructed 
that the length of its upper edge shall equal or exceed that of its lower 
edge, and the outline of its outer ends conform substantially with the 
corresponding edges of the scarf. 


5204. CenteirucaL Extractive Macuines, F. Wolf.—Dated 2th 
December, 6d. 


licatio: 


is the app n of valves, flaps, or cocks connected to 
floats, or forming floats, turning in a direction ndicular, or nearly 
80, tothe axis of rotation, and by the action of the centrifugal force 
causing the opening or closing of the outlet according to the relation 
between the specitic gravity of the float and that of the liquid at the 
outlet aperture. 


5295. Tricycies, Bicycies, &c., W. Bown and J. Derry.—Dated 2th 
December, 1879. 6d. 

In tricycles having a large front wheel and two smaller hind wheels 
all three wheels are made to converge together, forming the radii of a 
circle by turning the head part in either direction by the ordinary 
handle bar. At the top and bottom parts of the head of bicycles or 
tricycles are placed curved or conical recesses inside the ordinary slot 
where the ends of the neck are connected to the backbone, and in the 
recesses are steel balls. The cranks are made tubular, the backbones 
and back forks are made of two, three, or four light steel tubes, and the 
felloes are made of drawn tubing. Wrenches for bicycles or other pur- 

ses have a tubular handle, and the stationary slotted jaw is screwed 
oosely into the top to allow the handle to turn freely round. The 
traversing jaw has an incline on each side, and is passed through the slot 
of the fixed jaw. 

5296. Lucirer Matcnues anp Vesvvians, J. H. Howard.— Dated 27th 
December, 1879. 2d. 

This relates to a frame for holding match splints while being dipped 
in the igniting position, and ists of two perforated plates held 
at suitable distances apart in any convenient manner, and 
between them a third perforated plate, which is capable of being slidden 
backwards and 

5298. Prixtinc Cotourep Impressions ON Carp or Paper, £. Edwards. 
th December, 1879.—(A communication.}—{Not proceeded 
with, 


4d. 

This ~ H. to means of adjusting the front edge of each sheet of card 
or paper squarely against guides and in a proper position to be taken 
hold of by grippers, a laterally adjustable mark being arranged in com- 
bination therewith for various sized sheets of cardboard or paper. 


5299. np F. C. Glaser.—Dated 29th December, 1879.—(4 communi- 
tion. 


ca’ . 

This consists in the construction of street tramways of two symme- 
trical or unsymmetrical head rails (of the same section) of suitable 
height, which are so connected together by means of screw bolts and 
fish-plates or intermediate pieces, that the load put on the one rail is 
carried over on to the feet of both rails. 

5300. Hurrys ror Surppinc Coat, &c., A. M. Stuart.—Dated 29th 
December, 1879.—{ Not proceeded with.) 2d. 

This consists of a framework erected at the edge of the quay, wharf, &c. 
At either side of the framework are vertical screws upon which run nuts, 
or internally screwed , upon a tipping platform, so that as these 
screws are turned in one or other direction, the platform is raised or 
lowered in the framework. 

5301. Macurnery For WRINGING, CALENDERING, &c., W. Calvert.—Dated 
29th December, 1879. . 

This consists, it, in the use of heated hollow metallic rollers in 
conjunction with heated boxes ; Secondly, in the use or = a a cmp of 
an actuated endless carriage or sheet in conjunction with drying appa- 
ratus and calendering rollers. 

5302. Manvuracrure or STEEL anp Incor Inon, S. G. Thomas.—Dated 
29th December, 1879. 4d. 

This relates to improvements on patents No. 908, 1878, No. 289, 1878, 
No. 1313, 1879, and No. 1711, 1879. The heating of the lime is effected by 
mixing it in very small pieces with small and some live coals, and 
throwing it into the converter, and then turning on the blast s9 as to 
burn the small coal in intimate contact with the lime. 


5308. Puriryine Macuines, A. B. Childs,—Dated 29th Decen- 
ber, 1879. 6d. 

This consists mainly in the means employed for uniformly deflecting 
and distributing the air to the entire under surface of the silks on the 
riddle, and regulating the quantity or blast of air to the machine, and 
mode of using and distributing the air through the parts of the machine, 

} ine, ich disp 


and disc ing the air from the h whi with the 
necessity of having a dust or stive room. 
Evectors, J. S. Stubbs.—Dated 29th December, 
879. 
This consists in the application of an expansive rod attached to a valve, 
and with swivel outlet pipe. 
5305. Cotourtne Matters ror AND Printine, J. H. Johnson.— 
Dated 29th December, 1879.—(A communication.) 4d. 
ists in the preparation ot a tri-sulpho acid of alpha naphthol, 
or of such — acids of alpha naphthol which, upon treatment with 
nitric acid, will retain one or more ef their sulpho groups, and become 
changed into nitro-sulpho acids, and chiefly into the sulpho acids of 
dinitronaphthol. 
5306. Fastrentncs ror Bonnets, &c., W. W. Tambs.—Dated 29th Decem» 
ber, 1879.—(Not proceeded with.) 2d. : 
This consists of small metallic or other non-textile fastenings having at 


Ovreme orn Mincinc Megat, J. W. Sutton.—Dated 24th December, 


879. 

This relates to improvements on patent No. 4804, dated 12th Dec., 
1876, and comprises the providing of the machines with a device termed 
a regulating disc, the object of which is to regulate the delivery or dis- 
charge of the cut or minced material ; also the combination with the 
machines of an adjustable or shifting hopper. 

5283. Gas Stoves, A. H. Smith.—Dated 26th December, 1879.—(Not pro- 
ceeded with.) 2d. 

This relates to means for preventing the burning at the bottom, and 
for ising the ption of gas. 

5284. Brcyouns, &ec., H. H. Lake.—Dated 27th December, 1879.—(A com- 


6256. Generatine Motive Force, A. Nicolaides.—Dated 23rd Decemb 
1879.—(Not ith.) 2d. 


Means of increasing the rate of rotation of the driving wheel are pro- 


wr 
This relates to apparatus for generating motive force by the bi 
tion of water and 5 or by the combination of water and gue, 
5258. Corrvucatina PLates anv Tunes, C. Pieper.—Dated 24th December, 
1879.—{A communication.) 6d. 
This relates to machines for corrugating tubes and plates, and also for 
bending plates by means of a system of rollers. 


Wixpow Fasteners, &c., C, Adkins.~-Dated 24th December, 1879. 


The fasteners are formed of two mai: parts, viz., the front or nose 
plate, and the back plate carrying a hinged arm which turns down upon 
a suitably formed hinge over the nose, which would generally be round 
in plan and in v appearance much like the top of an acorn, 


vided, ng of a train of multiplying and reducing gear wheels. 


6285. Axtes ror anp TraM Caretaces, &c., W. Morgan- 
Brown. —Dated 27th December, 1879.—(A communication.) 6d. 

This relates to the bination of a ti axle with wheels pro- 
vided with boxes bearing directly on the said axle, and with sleeves with 
a tube to keep the said wheels apart and allow each to turn independently 
of the other. 

5286. Treatinc Fish anp Fish Resipves, &c., H, Lissagaray.—Dated 
27th December, 1879. 4d. 

This relates to the treating of fish and fish residues for extraction of 
oil and converting the residues into charcoal and phosphates and ammo- 
niacal substances, 


the ting ends hooks, rings, eyelets, slots, catches, or similar means of 
a to secure them together, the other ends being sewn to the 
mnet. 
5307. Wispine up Warcues, F. H. F. Engel.—Dated 29th December, 1879. 
—(A communication.) 6d. 

This relates, First, in the construction of keys for ordinary watches, 
consisting of a handle and body bined by an adjustable screw and an 
intermediate tension spring ; Secondly, in a modification applied to key- 
less watches by interposition of the tension spring between outer winding- 
up button and the mechanism for transmitting the winding-up motion 
to the works, 

5308. Conversion or WHEAT TO FLOUR AND Bran, J. 4 A. Buchholz.— 
Dated 29th December, 1879. 8d. 

This consists in the reduction of wheat to flour of various qualities, and 
the conversion of the bran obtained therefrom into clean flat flakes by a 
continuous process, in which well-known crushing, bolting, dressing, 
and purifying apparatus is used. 
ay ey J. Cassels.— Dated 29th December, 1879.—(4 communi- 

cation. 

This relates to the construction and arrangement of an oil vessel with a 
diap! , and in combination with a water vessel, through which the 
oil is fed drop by drop to the steam pipe. 

5310. Manuracrure or Gas, H. A. Bonneville.—Dated 29th December, 1879. 
—(A 6d. 

This ist: ie production of illuminating gases by separately or 

otherwise distilling the hydrocarbon materials by application to them of 
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the heat of the products of a compound furnace, either in a sensible form 
or in combustion, or both. 
5811. Sramprse RecisTerinc Cc. M. Bathias.—Dated 
29th 1879. —(Not th.) 2d 
This relates lt tamping letters, &c. 
thelr number, the stamps affix: 
ereon. 
&c., G. P. Harding and W. L. Hoit.—Dated 
This » relates partly to the construction ‘of a locomotive, aa 
semi-portable type of steam boiler, with its vertical fire-box frre ular, 
oval, or curved form in plan, and with an opening formed Lg across 
which is secured a flat tube plate, flanged around its circumference, and 
with the flanges so that they may lie against and be rivetted, 
welded, or otherwise secured to the sides or to the sides and top of the 
fire-box, all around the orifice, in a similar manner to that in ~ ay the 
steam dome is ordinarily secured to the barrel or shell. 
5313. Measvrine Sroprers ror Bort.es, F. N. and A. E. 
Weston.—Dated 30th December, 1879.—({ Not 2d. 
An internal hollow stopper of sufficient size to noe “the uired 
= tity of the contents to be measured off and removed is employed. 
‘he end of the internal stopper fits into an outer stopper, closing the neck 
of the bottle. Both stoppers are constructed with “tg ee ings which are 
brought opposite to each other, by giving to the rantings eer a partial 
moor of rotation on its axis. 
5314. Macurves ror Maxine Cicaretres, J. C. Lejeune and A. B. Deconié. 
—Dated 30th December, 1879. 10d. 
This relates to apparatus for feeding forward the paper to form the tube 
of the cigarette, to ro! up the paper and forming the tubes, to folding 
the ends of the Cubes, an; the _menger of tobacco. 


ppli 
ser applied to well-known “ com ruler.” The long bar or 


5316. WaTeRPROOFING F. G. de Buda.—Dated 30th 
December, 1879.—(A communication.) 4d. 

The material to be heated is boiled in a bath, whereby the chemical 
ingredients of the liquid combine with the fibres. 

5318. Macurnery ror Prerarinc Rue Fisre, "ge. 
80th December, 1879.—{ 4 communication. }—( Not proceeded with.) 

This relates to machinery for preparing for spinning rhea fibre, cous 
the fibres are separated and the gluten is squeezed out. 

5319. Te.epnonic Excuance System, &c., E. de Pass.—Dated 30th 
Dicember, 1879.—(A communieation.)—(Not proceeded with.) 2d. 

This relates to employing two wires and circuits, one for connection or 
disconnection calls or signals, and the other for private communication 
between subscribers. 

5320. Wasninc anv DyeEtnc, G. Barniey.—Dated 30th December, 1879. — 
(Not proceeded with.) 2d. 

This consists in the use of one or more pairs of rubbing surfaces termed 

artificial hands. 
5321. Currinc on Siicinc Preserved W. R. Lake.—Dated 30th 
December, ry —(A communication.) 6d. 
s rela’ a machine for cutting preserved meat, such as corned 
beef, into ty of uniform weight. 
or [Run AND STEEL, H. C. Bull.—Dated 31st Decein- 
87! 2 

A Bessemer converter is used, and after the air blow, when all the 
silicon, manganese, and carbon are removed, steam is forced through the 
molten iron in the converter. The steam is decomposed, some of the iron 
is oxidised, and the free hydrogen in a nascent state combines with 
phosphorus, forming phosphoretted hydrogen. 

5325. Corrine anp Drixkinc VessEts, IV. 
R. Lake.—Dated 31st December, 1879.—{A communication.) 8d. 

This relates to means for the automatic lg wee es of the glass to the 
grindstone, and consists in glass-holding ye slightly 
movable around an axis which is vertical, - Fonuiay so, and placed about 
in the central plane of the grindstone. 

5826. Stop Vatves ror Liquips AND FLuiDs, J. G. Wilson. —Dated 31st 
December, 1879.—(A communication.)—{Not proceeded with. 

This relates to the construction of a stop valve which may be as ‘rapidly 
opened as a common plug cock. 

5327. Macnrsery FoR Makinc CoLovureD SpoTrep YARN OR 
er J. Gledhill, T. BE. Ainley, and W. Cligfe.—Dated 31st December, 
879.—( Not proceeded with.) 2d. 

This consists in combining two fibres of different colours previous to 
their arrival at the rubbers, which are rubbed or rolled into one thread. 
58328. Curonomerer Movements, E. A. Brydges.—Dated 31st December, 

1879.—{A communication.) 8d. 
__ This Renage we in the escapement wheel, a ratchet mechanism, an 
and a balance with the necessary springs. 
5329. iam PROPELLERS, J. and G. W. Newall.—Dated 31st December, 
1879.—{ Not proceeded with.) 2d. 

This relates to improvements of screw propellers on the fish-tail prin- 
ciple, which are provided with simple means of feathering and altering 
the pitch of the propeller blades. 
TreatiNc Sremens’ Direct Inon, B. Hunt.—Dated 31st December, 

879.—(A communication.) 2d. 
This consists in enveloping the metal in it iron, then hi the 
y hammering or ng, 


enveloped metal, and finally reducing the mass 

or both. 

5331. Mcsicat Instruments, E. Hunt. -Dated 31st December, 1879.—(A 
communication.) 8d. 


This comprises arrangements whereby the power for causing the 
sounding of the notes is derived directly from a motive roller, the tune 
band acting directly by moving parts into position for being acted on by 
the motive roller. 

53338. Trexcurnc anp CULTIVATING THE Som anp DiccinG Roots, 
Worth. — 1st December, 1879.—(.A communication.)—{ Not proceeded 


This relates to machinery for trenching and cultivating the soil, and 
for digging potatoes and other roots, wherein by slight modifications one 
and the same construction of mz e may be e applicable either for 
digging trenches in the soil, or for cultivating, loosening, drilling, or 
scarifying the same, or for digging out potatoes or other roots. 

5334. Recisrerine THE Hire or J. — Dated 31st Decem- 
ber, 1879.—(A communreation.)—( Not proceeded with.) 2d. 
is relates to clockwork which causes a strip " paper to move 
uniformly onwards under a pencil or style. 
5335. A. White.—Dated 31st December, 1879.—(A communi- 
cation. 

This relates to improvements on patents No. 2909, dated 30th July, 
1877, and No. 2396, dated 15th June, 1871, and consists , First, in con- 
structing the frictional surface of the ‘rotary body of the receiver of chalk 
moistened with aed or distilled water ; Secondly, in the employment 
in contact with the surface of the moving chalk body of a metal strip or 
arm tipped or faced with paladium. 

5336. Exrraction or Metats From Orgs, &., J. F. N. Mackay. 
—Dated 31st December, 1879. 1s. 

This relates to means of extracting by the use of cupric chloride and 
chloride of sodium in solution, the metals silver, lead, and copper, 
from ores containing all or any of those metals in chemical combination 
with sulphur; or in the case of silver with chlorine as well as sulphur, 
or in the case of copper with chlorine and Oxys nm, whether these sul- 
phides (or chloride, or oxychloride) may be chemically combined or 
mechanically mixed with other minerals in a stmaghe or complex matrix. 
5337. Avromatic Switcues vor TeLernones, &., A. M. Clark.—Dated 

Bist December, 1879.—( A communication.) 6d. 

This consists in a movable electric or magnetic conductor formed of 
quicksilver, metallic sand, or shot, or the like placed in a tube or cylinder 
of metal, glass, rubber, or other material, but preferably of metal that 
is fitted with electric connections, so that a change in the pesition of the 
said tube or cylinder shall cause the quicksilver, metallic shot, or other 
conductor moving by its own gravity to make or break contact or con- 
nection between two electrodes. 

65838. Axces ror .Common Roap Venicies, A. M. Clark.—Dated 31st 
December, 1879.—(A communication.) 6d. 

This consists in an axle-tree composed of a hollow tube with boxes at 
the ends to receive the bearings of the o apind and a wooden stock with 
an interposed rubber indles or axles provided with 
shafts for entering the hollow axioteen, , said shafts being formed with 
bearings, one fitting in the boxes on the ends of the axle-tree, and the 
other in a sleeve that is secured in the axle-tree by bolts, whereby the 
spindles are secured to the axle-tree. 

1. Eg A. MacMillan.—Dated 1st January, 1880.—(Not proceeded 
wi 

The stretchers are constructed of corrugated sheet steel and the ribs 
of semi-tubular steel, so that when closed the stretchers fit into and over 
the edges of the ribs, thus allowing the ribs to fit neariy close to the stick 
when the umbrella is closed. 


2. Fitting anp BEatinc Corree AND OTHER SEED Casks, B. Tydeman.— 
Dated 1st January, 1880. 6d. 
This —- First, to the application to and use of water or fluid under 
y for beating casks or receptacles ; Secondly, to a 
valve of dash construction having one end of the spindle smaller than 
the other, whereby the action is made sympathetic in so far as the 
pressure in the valve case must aes with equal force upon the pistoned 
part of the spindle as upon the PD valve. 
Comprnep FiRe-ALARM AND FIRE-EXTINGUISHER, IV. 
1880.--(4 communication.) —( Not proceeded wit 2d. 
tes to a device to be connected with the system of water pipes 
a. a buildin which shall be so constructed that should a fire occur the 
fire itself open a vent for the water where the fire is, and in no other 
place, and at the same time will sound an alarm. 
4. Cor ror CHILDREN, J. H. Wilson.—Dated 1st January, 1880. 4d. 
This consists in connecting a clockwork contrivance to the cots so that 
they may rock automatically. 
5. Maexetic Curative Appuiances, F. Bapty.—Dated 1st January, 1880. 
wun’ Not proceeded with.) 2d. 
moa are bent or curved so as to conform to the various parts 
of the to which they are intended to be applied. 
6. Moutps ror Borrtes, W. Arthur.—Dated 1st January, 1880.— 
—{(Not eded with.) 
The mould is made of Saamasiiiely thin metal, and is encased with a 
closed air jacket. 
‘7. CLEANING AND PoLisHinG TaBLE-FoRKS, FE. Hutchison.--Dated 1st 
January, 1880. 8d. 
The forks are held or waned by their extremities, and are cleaned 
- polished by means o es, to which reciprocatory motion is 
imparted. 


8. Four-WHEEL | J. G. Harrison.—Dated 1st January, 1880. 
Not with. 


—( proceeded 

This consists in the means - coupling eget the top and bottom beds 

of the underwork or fore-carriage part of the vehicle. 

10. Manvuracture oF Basic Fire-sricxs, J. Furstenhagen.—Dated 1st 
January, 1880. 2d. 

This consists in manufacturing basic fire-bricks from a mixture of 
ground dolomite and milk of lime. 

11. Texonixc Macurng, 8. Skinner.—Dated 1st January, 1880. 

This consists of a machine in which the advancing cut of an ‘saws is 
effected while the wood is at rest, and the advance of the wood is effected 
during the return motion of the saws. 

12. Carp CLornine, FE. J. J. Lecwur and J. M. Hetherington.—Dated 1st 
January, 1880. 4d. 

This consists, First, in cementing backing material to the sheets or 
filets.of wire cards ; Second} , cementing wire cards, sheets, or filets to 
carding engine rollers, cylinders, and flats. 

14. J. Britten. - Dated 1st Junuary, 1880.—(Not proceeded with.) 


This consists in placing the side girders in a poe position, so that 
their upper members or their lower members shall be united into one, or 
so that the transverse section of the structure shall form a triangle. 
15. Propucine OrricaL T. H. Hawker. — Dated January, 
1880.— (Not proceeded with. ) 
The object is made to disappear from the vision of the spectator, or be 
transformed into other objects. 
16. Treatine P. M. Justice. —Dated lst January, 1880.—(4 commu- 
nication.) 8d. 


37. Sree, Mevtine FuRNACEs, Williamson.—Dated 5th January, 
1880.—(Not proceeded with.) 

At each end vf the furnace are , ee vertical air flues and two vertical 

gas flues communicating at their lower parts tively with the air 

chambers, and at their wu er ends with the interior of the 

<2 ratory or main chamber of the furnace, The five flues are 

arranged just 50 much out of line with each other as to allow of the 

necessary thickness of brickwork between them, such brickwork assum- 

ing a zig-zag form at the lower part where it constitutes the partition 
between the air and gus chumber. 


38. waeee Presses, 8. H. Johnson.— Dated 5th January, 1880. 6d. 

c bers are provided with hooks, eyes, or other fastenings for 
the cloths, made adjustable to the shrinkage, and this may be done b 
means of a screw, a rack and pinion, a rack with spring or other pawl, 
or other suitable contrivances. 


39. Wasuine CLorues anv Fasnics, C. Grigith.—Dated 5th January, 1880. 
—(A communication.) 6d. 

A constant circulation of boiling water through the clothes is main- 
tained by means of a circular cap, inside which is a volute Lope. ae 
from the side to a central o apoing in the top, which receives a 
vertically to the level of the top of the boiler, and is provides with & with a 
spout or deflector. The cap fits on to the bottom of the boiler, and has 
holes through which the waer enters the volute passage. 


40. Miners’ Sarery Lamps, W. Tate.— Dated 5th January, 1880. 6d. 

The body of the lamp is of ordinary construction, and on top of the 
glass chamber is fixed a vessel with an inlet, and of sufficient ceemath to 
resist considerable internal pressure. At the bottom of the vessel is a 
fusible plug directly over the wick of the lamp. The vessel is supplied 
with carbonic acid gas under a pressure of from 51b. to 101b., which, 
when the plug is fused, escapes and extinguishes the light. 


41. Risine anp Heaps ror CarriaGes, C. Thorn,.—Dated 5th 
1880. 6d. 

Close fame the falling pillar top of the door frame is a 
ti g a coiled s , and we jointed at its lower 
end to the Talling pillar top a short distance ae5 e pillar joint (which 
is a stop hinge), and at its other end the rod is jointed to one end of a 
small lever capable of rocking on a fulcrum near ys centre, and carried 
by a bracket fixed to the falling pillar top near its end. The lever is 
qaneet ut its other end to a strut rod down and jointed to a 

racket at a = immediately below and a short distance behind the 
pillar joint. hen the head is raised the spri 1 the 
rod and forces the short lever into such position ie the joint “tite 
lower end comes into linc with the fulcrum of the lever and with the 
joint at the lower end of the strut 


42. Treaps ror Steps or Srairs, &c., H. Hedges.—Dated 6th January, 


1880. 6d. 

At the back of the step is a small angle iron, and at the edge of the 
step is another angle iron, =e Sainann the two is placed a series of 
T-irons, equally distant apart, the spaces between them — filled in 
with blocks of wood. The whole ‘s bolted or clamped together. 

43. ALBUM, J. Ettlinger.— Dated 6th January, 1880.—( Not 

Th f 

e leaves are made interc e by means of tubing and a b; 
which the leaves are secured to ¢ the bac td pin, ty 
44. Screw-cuttinec Macuiyes, W. 

1880 —(4 communication.) 6d. 

This relates to the combination with the carriage and ’ hcenry 
turret, and a shaft and cams to move the carriage, of a al 
ism to automatically drive it and the cam shaft at a Se ‘pee 


PER —Dated 6th January, 


This consists in first heating the oil in contact with water; S dly, in 
subjecting it to heat when exposed to the air ; and, Thirdly, in agitating 
the oil thus treated in the presence of air and when subjected to heat. 
17. a anp Warer Jet Motors, &c., P. Jensen.—Dated 2nd January, 

880.—(A communication.) 8d. 

This consists, First, of a regulating or filling appliance in the form of a 
cylinder closed at both ends, of a float apparatus, and of a 
cock or slide or other valve ; "Secondly, of a steam boiler ; and, Phinane 
of a driving wheel or turbine. 

Lamps, J. W. Swan.—Dated 2nd January, 1880. 2d. 
its of an t carbon electric lamp from which the 
air 37 been exhausted while the carbon is in a state of incandescence, 
and which is hermetically sealed during exhaustion. 
19. Sreertnc STEAMSHIPS AND OTHER VessELs, M. Nordmann.—Dated 2nd 
January, 1880. 6d. 

This consists partly in the arrangement of a double fo weskking hydraulic 
cylinder with a piston, or of two single-acting cylinders, each with a 
plunger, and of air vessels communicating with the ends of the cylinder 
or cylinders, which pistons or plungers, by the combined action of air 
pressure and water pressure, may either be moved with any desired 
degree of elasticity or kept steady. 

20. Steam Boiters, W. R. Lake.—Dated 2nd January, 1880.—(A commu- 
nication.) 6d. 

A head is provided for a double tubular boiler composed of a series 
of spheres with tubular passages from one to another, a hand hole being 
connected with suid p and an op g being provided on one side 
of each sphere to receive the end of a large wrought iron tube, and on the 
opposite side of each sphere an opening to receive the end of a small 
wrought iron tube. 

21. Macnesian Fire Bricks, 7. Morgan.—Dated 2nd January, 1880.—(A 
communication.) 

This consists in the preparation of magnesia in a 
precipitating it with pure lime from natural or artifi 
of magnesia. 

22. Arracuinc SHank Burrows To W. H. Chase.—Dated 2nd 


January, 1880.—(4 communication.) 6d. 
li shank buttons with the 


ure condition by 
solutions of salts 


consists of an ‘or Z 
hook made from a tongue of metal apni from a 
23. Orpwance, &c., W. Palliser:—Dated 2nd January, 18*0. 6d. 

This relates to the construction of a gun wherein a coiled wrought iron 
inner tube has its hinder part enclosed in a steel socket, and both the 
tube and socket are enclosed in a cast iron casing. 

24. PREss FOR THE EXTRACTION OF OILS FOR &e., W. 
—Dated 3rd January, 1880.—(A communication.) 

Ts consists in the use of movable metal plates poe BF {but with 
an infinitely small space left between them, and upon the mode in which 
the blades are fixed around a cast iron shell which serves as sheath or 
casing. 

25. Rest-rprece ror THe Keys or Pianorortes, &c., J. Pooley.— Dated 
3rd January, 1880. 6d. 

This consists in the application and use of rest-pieces or false keys to 
the keys or notes of a pianoforte, organ, or harmonium. 

26. ANNEALING Guass, &c., W. W. Pilkington.—Dated 3rd January, 
1830. 6d. 


This relates to annealing plate glass by a novel application of heating 
gases in the kilns or ovens. 

29. Dressinc anp Moutpine Stone, W. R. ars and F. R. Clark.— 
Dated 3rd January, 1880.—(Not proceeded with.) 2 

This relates to dressing stone to a Maat or moulded Series by the use of 
a reciprocating cutter, or of a series of such cutters working side by side. 
30. Ro.irxe Mitts, B. J. B. Muls.—Dated 3rd January, 1880.—(A com- 

munication.)—{ Not proceeded with.) 2d. 

This relates tu the coupling device between rolls of the same elevation, 
by which one roll is cups to drive another. 

31. Break-pown Gons, F. Beesley.—Dated 3rd January, 1880. 6d. 

This consists in cramping the ain springs by the act of closing the 
gun (whereby the springs will be made effective for firing the gun) and 
releasing the main springs from compression by the act of opening the 
gun, whereby their stand sides will be enabled to cock the hammers. 


32. Iron Doors, &c., A. Longsdon.—Dated 3rd January, 1880.—(A ecm- 
munication.)—(Not proceeded with.) 2d. 

This relates to constructing doors and similar articles of sheet iron or 
other metal by pressing or stamping. 

33. Devetorine Evectric CurRENTS ror Evectnic Licurs, 7. A. Edison. 
—Dated 3rd January, 1880. 4d. 

This consists in the method of regulating and controlling the action of 
magneto-electric generators, and governing the electro-motive force 
throughout a system of conductors, in which system are included electric 
lamps or magneto-electric motors. 

34. AccESSORIES AND ga ror Lawn Tennis, G. G. Bussey.— 
—Dated 3rd January, 1880. 

This consists partly in substituting metal or ebonite for wood in the 
bows of rackets. 

35. Raistinc, Lowerinc, TrRaANsporTING THE FROM 
Fornaces, »C. I. 5th 1880. 6d. 

A jetty is provided, alongside which the barge is placed, and on it are 

two lines of rails at right angles to the jetty to receive 
the wagons —-— slag. Outside these rails, upon ans side for 

a sufficient distance k from the face, is another parallel rail, upon 

which runs a travelling gantry with two or more girders supporting rails 

and projecting out over the . Upon the girders runs a travelling 
platform with winches to lower the slag into the barges. 

36. Uritisina THE Heat ConTaINeD IN WASTE AND OTHER PRODUCTS OF 
METALLURGICAL Processes, C. py af 5th January, 1880.— 
—(A communication.)—{ Not with, 

Air, gas, water, or other fluid is led in contact twrith the products, and 
then afilied either for maintaining combustion in metall or other 
furnaces, or for other purposes for which heated gases may cmpioyed. 


while a tool of the turret is operating upon the end of a rod, and to 

thereafter drive it at a greater or higher rate of speed while the carriage 

is being retracted, or the tools of the turret are inoperative. 

45. Oprarnine AND APPLYING oem, J. Mactear.—Dated 6th January, 
1880.—( Not with, 


The carbon compound is treated with considerable re and heat, 
so as to effect dissociation or separation of the carbon, t the operation 
being carried on in the presence of substances which will combine with 


what is separated from the carbon. 
46. Rervse Matrers or Towns anv Civigs, W. R. W. Smith.—Dated 6th 
January, 1880.—( Not proceeded wi | 2d. 

The ashes and vegetable and animal matters in the refuse are mixed 
with a cheap cementing material and compressed and dried, when it is 
used as fuel. 

47. Gurra-percna, &c., H. Gerner.—Dated 6th January, 


4d. 

2 is used in combination with caoutchouc, gutta-percha, and 

analogous gums, and sulphur or sulphur in its conlindihons, and the 

eompeund vulcanised by the aid of heat. 

48. Serine ArtacuMents, G. W. von Nawrocki.—Dated 6th January, 1880. 
—(A communication.)}—{ Not proceeded with.) 2d. 

A number of metal discs of varying my ot + placed in a row ons on 
the other, and each formed with a hole for th Yor Avy a draw roa 
attached to a hook at one end of the row and fixed to a plate at the other, 
the plate being attached to the under side of an oe disc resting 
with its edges on the lower disc. a the top disc is fixed a collar 
through which the rod , and to which are attached two or four 
draw rods shackled to a lower hook. 

49. Srorrerine Borries ror Contarnino Agratep Liquips, F. W. Grim- 
wade.—Dated 6th January, 1880.—(A communication ) 

This ists in the bination of a capsule and an india-rubber 
in an annular chamber with stoppers which are circular in their h 
zontal section. 

50. Sprincs anpD Venicies, S. Boarland.—Dated 6th Janu- 
ary, 1880.—(Not pr with.) 2d. 

Each half of the elliptical spring is made of two plates of different 
reg and placed a short distance apart, the longer one being connected 

e longer Date of the other half, whilst the ends of the shorter plate 
are connected to the larger plate by screwed | and metal washer, 
leather packing pieces being interposed between the loops and washers, 
and also between the middle part of the two plates. The ends of the 
larger plates are made so as to engage with and clip one another. 


61. Sracks or Hay, Corn, &c., B. P. Plenty. —Dated 6th January, 


ar  & to remove the fusty er mouldy smell from stacked hay, corn, 

&c., steam is introduced into the body thereof by means of pipes. 

52. Mountine BaLancixe ON THEIR SprnDLEs, J. Comer- 
Sord.—Dated 6th January, 1880 

Aring receives within it and is connected to the universal joint or 
other bearing on the cock head of the spindle, the ring being smaller 
than the space within the eye to admit of the stone being shif in any 
yprewes radial to the spindle by means of radial set screws. The stone 

supported on the ring by an inwardly projecting flange on a 

fixed in the eye of the stone, and rising through it to the top or back o! 

e stone. 

58. Propuction oF PwosPHORIC AcipD IN THE MANUFACTURE OF GLAss, 
W. R. Lake.—Dated 6th January, 1880.—(A communication.)—( Not pro- 
ceeded with.) 4d. 

Phosphate of is for the required in the manu- 
facture of glass, thus obta’ a fine clear glass of great lustre, and also 

a relatively considerable quantity of pure phosphoric acid. 


54. Compivep Stamp anv ReceteT R. L. Hickes.—Dated 6th Janu- 
ary, 1889.—(Not proceeded with. 

A series of stamps representing i, is combined with a double set 
of receipt forms, both the stamp and the receipt forms being 
numbered, and one of the latter is delivered in receipt of the package 
sent off, whilst the duplicate thereof is retained. 

55. Manuracture or Horsesnoe Naixs, J. H. Johnson—Dated 6th Janu- 
ary, 1880.—(A communication.) , 

This relates to an ted to eae a cold 
rolied horseshoe nail from a strip or plate by successive ye ee 
and finishing operations, without releasing the nail blank, or allowing 3 
to change its position by gravitation or accident until it is finished. 

56. Gas Puririers, J. Woodward.—Dated 7th January, 1880.—(Not pro- 
ceeded with.) 2d. 

A screw is arranged in bearings at each corner of a gas purifier, and 
is rotated in cither direction (the whole of them being geared ) 
so as to raise or lower the lid. An apparatus is employed whereby one 
lid of a series of purifiers, any two or more lids can be raised at the same 
time if desired. 

5'7. Mixep Textite Faprics anp Yarns, B. Posselt and R. Peters. 
—Dated 7th January, 1880.—(A communication.) 6d. 

This relates to the employment of — a and of mordants com- 
posed of salts of zinc, copper, chrome, an 
58. Doo Grates, ray Hoskins.— Dated 7th Janu- 

, 1880.—( Not proceeded with.) 2d. 

Fen: ers, dog-grates, fire-iron rests, and fire-irons are made in several 

parts of iron or steel, or both, or iron or steel and brass, and the parts 
connected with chilled castings in metal stocks. 

59. ae H. J. Haddan.—Dated 7th January, 1880.—(A commu- 
nication.) 

This consists the combination with Bese of a locomotive or 
other boiler of fa lubricator constructed ble hydrostatic drop 

d with i t oil conduits 

the the fubrloctor with the dry pipe, said conduits furnished with a 4 

_— whereby the parts are not injured by their unequal expansion 


a 


~ 


| 
| 
| 
~ 
that as the ruler advances or recedes the projecting wires travel over the 
same points, equidistant between the damper wires, instead of coming in 
contact with them by the angular movemer* of the bar. These oblique 
wires carry a thin lath, to which felt is attached, so that when the ruler 
is extended the felt comes over the ha:amers, but it is clear of them 
| 
| 
| 
| 
| 
} 


Ava. 20, 1880. 


THE ENGINEER. 


149 


60. Lupricatinc Macuiery, H. J. Haddan.—Dated Tth January, 1880,— 
(A communication.) 

The dry pipe or steam inlet pipe of a locomotive or other boiler is 
supplied with oil from a vessel with a visible hydrostatic drop-feed, and 
with independent steam and oil conduits connecting the vessel with the 
dry pipe, such conduits having a slip joint whereby the parts are not 
infurod by their unequal expansion and contraction. 

61. Recuiatinc THe TRANSMISSION OF MECHANICAL Power, G. W. von 
Nawrocki.—Dated 7th January, 1880.—(A communication.) 6d. 

This consists in arranging a system of levers bent at an acute angle, so 
that each lever forms two arms of unequal lengths, in such a manner that 
the long arms form the sides of a cone and the short arms the sides of a 
second or inner cone, having the same base and the same axis as first, the 
ends of the levers being near the axis of the said cones, 

62. Lamp or Gas Stoves, A. M. Silber.—Dated 7th January, 1880. 6d. 

This relates to stoves in which flames of oil lamps or gas burners are 
applied for heating the ai: uf av apartment or for cooking. 

63. Removine Water or orner Liquips Mines, TuNNELS, &c., J. 
Clarke.—Dated 7th January, 1880. 6d. 

Tunnels which are inclined downwards are fitted with an air-tight 
cover at one or both ends, and a discharge pipe is fitted near the bottom 
of the cover, the discharging end being conducted into a reservoir near 
the tunnel. The discharge pipe has a stop valve to regulate the flow of 
water as required. Compressed air is forced into the tunnel above the 
flood water, and the valve in the discharge pipe being opened the water 
is discharged. 

64. Compre Fisrovs Mareriacs, B, de Pass.— Dated Tth January, 1880. 
—(A communication.) 6d. 

This relates to improvements on patent No. 3874, dated 25th September, 
1879, and consists in causing the doffer of the auxiliary carding machine 
to rotate with a ti mi t, and a comb doffs the thin 
carded sheet or layer which descends on its whole width to pass between 
a pair of rollers, rotating with a circumferential velocity about double 
that of the doffer. Under these rollers is a second pair caused to rotate 
by frictional contact of one of them with an oscillating superimposing or 
consolidating drum. The first rollers rotate intermittently to develope a 

continuous length of the thin carded sheet, then stops for a time 
about equal to that which they have occupied in developing this length. 
The drum and the second pair of rollers revolve alternately in one direc- 
tion and the other. 
65. Sream Enotes, J. D. Larsen.—Dated 7th January, 1880. 8d. 

The cylinder is made oscilla‘ from the opposite end to the crank 
shaft, and between the point of vibration and the crank shaft is a slotted 
segmental link, oscillating on a point at its circumference. In this link 
travels a block to which is connected one end of a lever which actuates 
the slide valve. The oscillation of the link is obtained by a cam attached 
to the cylinder. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON , AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

WE are this week without that hindrance to business at the 

forges—hot weather—that caused some amount of inconvenience 

in the latter part of last week. In the more important matter of 

d d, our position at the moment would scarcely seem to be 

so good as it was. Some finished ironmasters of repute reported 

on ’Change in Wolverhampton yesterday, and in Birmingham 
this afternoon, that trade was a little quieter. The new orders 
which they had booked in the previous seven days were, they 
stated, few; but the lull was regarded as partial and temporary, 
and the markets were, upon the whole, as satisfactory as a week 


ago. 

Nothing more strikingly indicates the improvement that has 
lately come over the South Staffordshire iron trade than a 
comparison of the very few mills and forges now standing or only 
partially employed, with the large number that were lying idle a 
couple of months ago. The change is exceedingly gratifying. 

The boiler plate trade occupies the least satisfactory position of 
any of the branches, other than perhaps the bar department of 
the few “list” houses. The demand for plates continues 
languid, as it has been for many months past, and the mills 
devoted to this description of iron are only partially on. The 
prospects however, at the moment, if the reports from the boiler 
makers be any criterion, are a little brighter. ‘‘ Monmoor ” 
plates, rolled by Messrs. E. T. Wright and Sons, were quoted 
this afternoon at £9 10s. Inferior plates are upon the market at 
as low as £8 10s, Best plates, on the contrary, go up to £10 10s. 

Sheet makers veperted that orders were arriving almost as fast 
as they could, from both consumers and merchants. Singles 
were generally quoted to-day at £8; doubles, £9 10s., and lattens, 
£11. It was scarcely a secret, however, that a few makers are 
selling singles at £7 10s. to £7 15s., and doubles at £9 to £9 5s, 
The firmness of the black sheet producers enabled the galvanisers 
to demand their full quotations. For good quality galvanised 
sheets of 24 w.g. £16 was asked. The demand continues to 
improve from alike Australia, the Cape, and South America. 
The political unrest which has lately existed in the Republics on 
the South-East of the last-mentioned continent checked sales, 
but advices received on Wednesday by galvanisers from repre- 
sentatives in Buenos Ayres spoke of a reviving trade with the 
passing away of the troubles. The eee of the galvanisers is 
therefore better now than a week k. Leading firms have 
from six to eight weeks’ work in hand. 

Best thin sheet makers, and manufacturers of tin-plates—two 
branches that run much together—are steadily employed, largely 
upon re account, without experiencing any “rush” of 
business. Prices are unaltered from those given in my last. 

The “marked” bar houses are dull, the competition from other 
makers who produce a branded bar, although not of the quality 
reckoned as ‘‘marked” standard, being severe. Nor would it 
seem that the ‘‘marked” houses, who are now quoting £7 10s. 
per ton, are getting many more orders than those who maintain 
the £8 standard, or than the Round Oak Works at £8 12s. 6d. 
Medium and common bars are selling well—the former at about 
£7 to £6 10s. per ton, and the latter at about £6. The mills that 

roduce such iron are running steadily, though largely upon a 

and-to-mouth business, which necessitates masters keeping a 
sharp look out for specifications. Amongst the distant countries 
for which rods are just now being rolled, India and China may be 
mentioned. 

Hoop and onip makers announced this afternoon that there 
was no falling off in the number of inquiries that are reaching 
them from all quarters. On home account the demand is steadily 
increasing for eask and packing-case hoops for use by the coopers. 
Prices remain at £6 15s. to £7. 

The pig iron trade is for the present quiet in the matter of new 
sales. Consumers, indeed, have rather over-bought, and makers 
find difficulty in getting them to accept deliveries. The furnaces 
in blast are ually increasing in number. 

Prices of pigs of every description are strong. All-mine Staf- 
fordshire sorts, however, contrary to other pigs, have not seen 
any rise, but are quoted at the old figures of £3 10s. to £3 12s. 6d. 
and} £3 15s. for hot-blast qualities, and £4 15s. for cold-blast. 
Lilleshall—Shropshire—pigs are at present relatively cheaper 
than Staffordshire mine pigs. Part-mine pigs vary greatly 
according to the mixture, but may be set down at £3. Cinder 
pigs are £2 2s, 6d. to £2 5s,, and one or two makers are asking for 
special brands 50s., which is a rise of 2s, 6d. upon the fortnight 

pring Vale pigs are quoted £2 5s. for ordinary qualities, an 
£3 5s. for best. 

Hematites are practically out of the market, since consumers 
cannot afford to give present prices, Certain brands of Welsh 
hematites are perhaps most amenable to negotiation. The Carn- 
forth Iron Company was asking 80s. this afternoon at the 
furnaces, with 10s. on for delivery in this district. From some 
customers, however, half a crown under the £4 would have been 
accepted. 

One of the most satisfactory features of the engineering trade 

is a renewed inquiry for boilers on the Cornish principle and of 
construction. Firms who fer several months have been 

without a single order of this class are again engaged upon boiler 

work, There are engineers who now have contracts upon their 
that will last them until the close of the year. 


Touching the large engineering contract which I last week 
reported had been secured from the Birmingham Corporation by 
the Patent Shaft and Axletree Company, Limited, prem now 
state that the contract price was about £42,000, which was only 
£15 lower than a Wolverhampton firm, but quite £5000 lower than 
a Tipton concern. ‘The undertaking will absorb a large quantit 
of finished iron, which the Wednesbury firm will roll at their 
extensive works. 

Cables are in better 4 ar and Cradley makers have decided 
to hold their stocks, Cable iron is firmer—a rise of about 7s. 6d. 

r ton. 

Perhe ironfounders are better off this week, with valuable 
inquiries to the extent, in some instances, of over 10,000 tons in a 
line of pipe castings. 

The safe trade is steady, without any surplus orders. 

The colliery owners in the Kingswinford district, headed by 
Mr. Fisher Smith as the agent of the Earl of Dudley, have since 
last week presen a similar petition for exemption to the 
South Staffordshire Mines Drainage Commissioners to that sent 
in by Tipton. It is believed that this petition is valid; for the 
Earl of Dudley, as the largest mineowner in that district, is of 
himself almost sufficiently powerful to petition the district ‘‘out.” 
This movement is not, however, very serious, since the operations 
of the Commissioners in the Kingswinford district have been 
confined to surface drainage. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

THERE is no icularly new feature to notice in the condition 
of the iron trade of this district, business continuing much the 
same as last week. If there is any change at all it is, perhaps, 
that there has been if anything rather less doing, and there was 
only a moderately attended market at Manchester on Tuesday, 
the holidays and the exceptionally fine weather no doubt account- 
ing for the absence of many who would otherwise have been pre- 
sent. Prices, however, are still well maintained, and if iron 
users on the one hand, being well bought, are not disposed to 
buy for present delivery, makers on the other hand are not dis- 

to sell forward, and it seems probable that there will be no 
considerable business doing until consumers have been enabled to 
reduce still further the heavy stocks, which in most cases are still 
held. Forge iron especially is bad to sell, and neither local nor 
outside brands meet with any he goed worth noticing, and even 
in foundry iron the sales repor are mostly confined to a few 


parcels. 

Lancashire makers of pig iron are tolerably well sold for the 
next two or three months, and the present production of the 
furnaces is generally going a but very few new orders are being 
booked. The comparatively high price of Middlesbrough iron 
has offered an inducement in some cases to ask an advance upon 
late rates, and 52s. 6d. per ton, less 24 per cent., is being quoted 
for No. 3 foundry delivered into the Manchester district. Little 
or noiron, however, has been sold at this figure, the advance, 
where asked, having tended to check business, and Jocal brands 
delivered into the Manchester district can still be bought at 
about 50s. for No. 3 foundry, and 49s. for No. 4 forge, less 25 per 


cent. 

In outside brands of pig iron the business reported is very 
small, and north country irons, although offered at slightly under 
last week’s rates, still meet with no sale in this market. In 
Lincolnshire and Derbyshire irons, which are about the only 
outside brands inquired for here, the transactions have been 
very limited, but makers, being well sold, are not pressing for 
orders, and for delivery into this district the quotations remain 
at about 51s. per ton, less 24 for both foundry and forge qualities. 
The quoted prices for g.m.b. Middlesbrough iron delivered equal 
to Manchester during the past week have been about 50s. 10d. to 
51s. 3d. per ton net cash. 

Hematites are very firm, but prices vary considerably, some 
makers offering at about 80s. per ton delivered into this district, 
whilst others ask quite 10s. per ton above this figure. 

In the finished iron trade an improved tone continues. The 
forges generally throughout the district are now well supplied 
with work, and makers are firm in their prices. In some cases 
£6 10s. per ton is now the lowest quotation for Lancashire bars 
delivered into the Manchester district, but for ordinary brands 
the average price remains about £6 2s. 6d. to £6 5s. per ton. 

In the engineering trades of the district generally a better 
feeling appears to prevail, and although there is no large amount 
of new business being received, reports from most of the large 
manufacturing centres are more hopeful in their tone. The last 
returns sent in by the various branches of the Amalgamated 
Society of Engineers in this district are also of a more encourag- 
ing character than they have been lately. It is true that during 
the past month there has been only a comparatively small reduc- 
tion in the considerable number of men still on benefit, and in 
very few districts is trade described as being more than moderate, 
but from many of the districts trade is reported as improving. 

In the coal trade there is, if anything, an increased dulness 
noticeable, and sales are pressed at extremely low prices, in some 
cases lower than have been known in the trade for the last 
twenty years. The better classes of round coal for house fire 
purposes continue very bad to sell, and stocks are accumulating. 
Fuel for manufacturing purposes seems to move off less freely, 
the local ‘‘ makes,” which are now commencing, causing tempo- 
rary stoppage of work in many districts, and consequently an 
interference with the requirements of consumers for manufac- 
turing purposes. The better qualities of round coal are to be 
bought at the pit mouth at from 7s. to 7s. 6d. per ton ; seconds, 
at 5s. 6d. to 6s. 3d.; common round coal, at 4s. 6d. to 5s.; burgy, 
3s. 9d. to 4s. 3d.; and good slack, 2s. 9d. to 3s. 3d. -per ton. 

Shipping has been rather more active owing to the commence- 
ment of the coasting trade, but the prices taken are still 
extremely low, good Lancashire steam coal being offered for 
delivery at either Liverpool or Garston at 6s. 3d. to 6s. 9d., and 
good seconds house coal at 8s. to 8s. 3d. per ton. 

Coke continues in very dull demand, and good local makes at 
the ovens are quoted at 9s. to 12s. per ton. 

The half-yearly report of the Wigan Coal and Iron Company, 
one of the largest concerns in Lancashire, has just been pu 
lished, and affords a very fair commentary upon the trade of the 
district during the first half of the present year. The directors 
state that the coal trade has been even more depressed than 
before; that it has been impossible to keep the pits at work to 
anything like their full capabilities, and that it has been needful 
to stop some of them entirely for the present. The sales had 
also decreased, and the selling prices of fuel had been lower than 
during the previous half year. With regard to iron, the directors 
state that the higher — named in their last report were not 
long maintained, and that there had been a very heavy fall during 
the three or four months up to the date of the report—June 30th 
—whilst the state of the iron trade had been as unfavourable as 
that which prevailed before the advance took place last autumn. 
The sudden and ——- collapse of the iron trade had com- 
pelled a reduction in the number of furnaces at work ; for a short 
time eight were in blast, but the number was now reduced to 
five. The result of the balance-sheet could not be considered 
satisfactory, and with regard to coal was very disheartening. 
There was an available profit of £16,280, and a dividend of 
£1 15s. per cent. per annum was recommended. 

A meeting of the subscribers to the Manchester Coal Exchange 
was held on Tuesday to consider the selection of a new place of 
meeting, rendered necessary by the Manchester Corporation 
declining to allow the members of the trade to hold their exchange 
in the arcade of the Victoria Buildings. A deputation was 
appointed to wait upon the directors of the Manchester Cotton 
Waste Exchange, to ascertain whether satisfactory arrangements 
could be made for holding the meetings in that building. 


The hematite iron trade occupies a steady position, and the 
business doing, x Artech not very much in excess of what has 
been done during the past few weeks, is such as will maintain 
the <a existing at the various ironworks throughout the 
district. ere is a good inquiry for pig iron from both home 
and foreign consumers, and makers are much firmer in their 
quotations. There is still a very large delivery of pig iron cnd 
steel to both home and foreign buyers, and local railways as well 
as toying at local ports are very busy. The Furness Railway 
Company has found it necessary to increase its locomotive power, 
and at the docks at Barrow the increased facilities for shipment 
are being largely utilised. The steel trade is still very briskly 
employed, and the mills throughout the district are likely to keep 
well at work for several months to come, even on the orders 
already in hand. A very brisk business is doing in all the minor 
branches of industry. Iron ore in better demand. Coal steady. 
employed. 

In addition to what was stated in the report of the Mechanical 
Engineers in last week’s ENGINEER with reference to Hodbarrow 
mines in Cumberland, it may be remarked that at these workings 
about 7000 tons of ore are raised weekly. The deposit is about 
900 yards long by 500 yards in width, and stretches a short dis- 
tance under the sea on its south side. 75,000 gallons of water 
per hour are being pumped, and the company expects it will 
presently have double that quantity to deal with, to meet which 
it is erecting a second 70-horse engine. 

The construction of the West Lancashire Railway, which has 
been suspended for some time, has been resumed, and workmen 
are now engaged at the present terminus, near the mouth of the 
Douglas, and at Penwortham, near Preston. The work is 
ex) d to occupy a couple of years. 

r. Cousins, of Whitehaven, commenced last week erecting a 
new railway station at Workington Bridge, Cumberland. 

A bee tonnage of pig iron and iron ore has lately been 
ex at the Duddon, where five of the six furnaces are in blast. 

ith the exception of nine and a-half miles of double line, the 
whole of the main line between Maryport and Carlisle has been 
relaid with steel rails. 

The iron workers at Mossbay, West Cumberland—Workington 
—and Harrington Ironworks have received an advance of 74 per 
cent. in wages. 

The directors of the Carnforth Iron Company have declared a 
dividend for the half-year ending June, 1880, of £10 per share, 
— with the previous half-year’s payment £15 per cent. for 

e year. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I MENTIONED last week that no Sheffield steel was used in the 
construction of the steel steamship Assyrian Monarch, which was 
launched at Hull on the 10th. Although the whole of the ship- 
plates were secured by a Scotch firm, it is only fair to state that 
the boiler-plates, which are of steel, were supplied by Messrs. 
John Brown and Co., Atlas Works, Sheffield. 

Making inquiry into the cause which led the order for the shi 
plates to be sent to Scotland, I find there was no mystery in the 
matter. A gentleman who is in a position to know informs me 
that the sole reason is cost of carriage. He admits that the 
Scotch competition is keen, but he says, ‘‘I believe the Sheffield 
steel-plate makers have spared no efforts to meet this competition, 
and if a reasonable rate of carriage could be — with the 
railway companies, I do not think we should hear of their bein, 
excluded in future from the Hull shipbuilding trade.” Mr. H. 
S. Brodrick, the general manager of Earle’s Shipbuilding and 
Company, confirms this statement when he says— 
“The contract for the steel for the hull of the vessel was offered 
to the large Sheffield firms before it was placed with the Steel 
Company of Scotland.” Our steel-plate makers, as well as the 
producers of heavy goods generally, complain very bitterly about 
the —- rates, which tell against them in two ways—first, in 
bringing the pig and hematite to Sheffield, and then in delivering 
the finished goods from Sheffield. 

Mr. Frederick Brittain, of St. George’s Works, has made an 
analysis of the new Russian tariff—in so far as regards the duties 
on iron, steel, and machinery—which will come into opera- 
tion in Russia upon the 13th January, 1881. Although the 
duties will be increased in some cases, Mr. Brittain—who is an 
“expert” on these subjects—says there will be a reduction in the 
rates imposed upon many of the a articles exported from 
this district, and he believes the general effect of the change will 
be ‘‘ exceedingly beneficial to the trade of the town.” The Bae | 
upon steel rails will remain as at present 45 copecks per . 
and the duty upon iron rails, which has been 20 copecks per 
pood, will be assimilated to it. Mr. Brittain anticipates that the 
effect of this change will probably be to bring steel rails into 
more general use in Russia—a result which t fail to benefit 
Sheffield, where rails are so largely made. 

France threatens to me a more serious competitor in the 
manufacture of steel rails. It was generally understood that 
steel rails could not be made in France under 200f. per ton ; but 
Denain and Anzin have recently undertaken to supply 100,000 
tons to the Northern Railway of France at 175f., and an ‘“‘ occa- 
sional correspondent,” whose letters I have an opportunity of 
seeing, states that the Creuzot Company is even accepting pri- 
vate offers at 158f. aton. In the Dortmund iron market, writes 
the same correspondent, manufacturers complain of the for- 
midable rivalry of English houses, the latter having in July 
alone sent over 70,000 tons of raw iron. 

In the Sheffield, Notts, and Derbyshire districts, makers of 
pig iron are kept ~_—_- fairly at work, and stocks are still kept 
within bounds. lIronfounders and engineers are not very brisk, 
except where engaged on specialities. A large order for new 
machinery was given by a Sheffield limited company to a local 
engineering house last week. The value of the order would be 
some £10,000 or £11,000. 

Prices of iron are still firm, though no important changes have 
to be noted. 

Cutlery and general hardware, edge tools, sheep shears, &c. 
remain unchanged. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Owrnc to the races at Stockton on Tuesday, the tone of the 
Middlesbrough iron market was quiet. There was, however, 
nothing to indicate any retrograde movement. Makers held out 
for their recent quotations, and although within the last day or 
two, merchants have been selling at 6d. per ton less than last 
week, that is owing almost entirely to local circumstances, 
Everything seems to point in the direction of improved trade, 
and it is very probable that prices will shortly increase. 

Messrs. Connal and Co. now have 92,220 tons of Cleveland 
iron in their stores, a slight increase upon last week. At the 


been beget good. The foreign demand for Cleveland iron 


again very encouraging. 
increase of £14,626 as compared with the corresponding week of 


tay 


present moment are forty-two out of blast 
in the district of the Cleveland Ironmasters’ Association, and by 
far the larger proportion of that numher are outside the district 
properly known as Cleveland. 
Messrs. Domney and Co. have just put another furnace into : 
blast at their Lackenby Works, and the Tees-side Iron and 
Engineering Company intend shortly blowing in another furnace. 
The of Cleveland iron the last few 
ing up. Last week the deliveries by sea amounted to about 
20,000 tons. 
| The traffic returns of the North-Eastern Railway Company are 
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last year is shown, but a decrease of £976 as compared with the 
corresponding week in 1878. The total increase for the past seven 
weeks of the present half-year now amounts to £103,961 over the 
corresponding weeks in 1879, and £4720 over 1878. As usual the 
largest increase is due to the mineral department. 

The directors of the North-Eastern Railway Company have 
appointed Mr.J. Dent Dent as their chairman to succeed Mr. Geo. 

eman, who, after a period of service amounting to thirty years, 
has now resigned his office. At the meeting on 
Friday last it was agreed to present a sum of £1000 to Mr. 
Leeman in recognition of his valuable services, and it was further 
agreed that a sum of £1000 per annum should be paid to him. 

Messrs. Bolekow, Vaughan, and Co. have been working lustily 
at the additions to their Eston Steel Works, and the new con- 
verters, particulars respecting which were iven by me some 
months ago, are now ready for work. Messre. Bolckow, Vaughan 
and Co. have not put the process of Messrs, Thomas and Gilchrist 
for the dephosphorisation of Cleveland iron to continued tests as 
yet, owing to the fact that their hands have been too full of orders 
which they have desired to execute quickly. The new converters 
will, however, obviate the only difticulties—which were purely 
mechanical—which arose with regard to this process, and it may 
now confidently be expected that the process will be applied on 
a large scale. 

The directors of Messrs. Palmer’s Shipbuilding and Iron Com- 
pany, Limited, have agreed to pay a dividend of 4 per cent. for 
the year ending 30th June, 1880, 

The manufactured iron trade generally retains its healthy tone. 
The demand for shipbuilding iron especially is large, and judging 
by the number of orders which Tees and Hartlepool shipbuilders 
report as having on their books, it is likely to continue brisk for 
some time tocome. Owing to the same causes which influenced the 
pig iron trade on Tuesday, finished iron prices were somewhat 
~— | but on the whole recently quoted figures are fully main- 
tain 

The engineering trades of the district remain practically in 
statu quo. Very few orders of any magnitude have recently been 
given out, but a fair proportion of general work is being executed 
in the district. 

The coal trade is somewhat improved, and coke is in good 
demand, owing to the large number of furnaces which are now 
blowing. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE ironmasters are gradually carrying into effect the resolu- 
tion they adopted last week to damp out & proportion of the 
blast furnaces. At the beginning of the week only 100 furnaces 
were blowing, and it is believed that unless the miners’ strike 
should suddenly collapse three-fourths of all the furnaces in Scot- 
land will be black in the course of the next ten days. Thestrike has 
now extended to Ayrshire, as well as Lanarkshire, and the state of 
matters has been further complicated by a difference of opinion 
among the ironmasters and coalmasters as to whether the colliers 
are entitled to an advance of wages. But although the pig iron 
manufacture is thus apparently on the eve of an almost general 
interruption, the stocks of pigs are unprecedentedly large, and will 
easily supply all wants for a considerable time. The exports of 
pig iron fet week reached 14,252 tons, or 1992 more than in the 
preceding week, and there is at the same time a considerable 
increase in the arrivals from the North of England. About 
2740 tons have been added to the stock in Messrs. Connal and 
Co.’s stores, which now amounts to 457,346 tons. 

The warrant market has been dull during the greater part of 
the week, there being very little disposition to purchase either on 
the part of speculators or consumers, On Friday forenoon 
quotations ranged from 54s. 4d to 54s. cash, and 54s. 7d. to 

4d., and again 54s. 7d. cne month, whilst in the afternoon 
the figures were 54s. 6d. to 54s. 3d. cash, and 54s. 74d. to 54s. 5d. 
one month. The market opened dull on Monday, but improved a 
little in the course of the day. Business was done in the morning 
at from 54s, 6d. to 54s. 13d. cash, and 54s. 3d. to 54s. 5d. one month, 
Holders were firmer in the afternoon at from 54s. 4d. to 54s. 6d. 
cash, and 54s, 6d. to 54s. 74d one month. The market was quiet 
at the opening on Tuesday, but showed more firmness in the 
afternoon, when business was done from 54s, 5d. to 54s. 9d. cash, 
and 54s. 9d. to 54s. 103d. one month. On Wednesday the market 
had an upward tendency, opening at 55s. cash and 55s. 3d. one 
month, and closing with 55s. 8d. cash and 55s, 103d. one month. 
To-day—Thursday—a strong market, with business from 55s. 34d. 
to 56s. cash and 56s. 3d. one month, closing sellers 56s. cash, 
buyers at same price eight days. 

As mentioned above, the exports of pigs have been compara- 
tively large, and the demand for makers’ iron has been fair. 

ere is as yet little alteration in the prices, but it may be 
expected that they will advance presently should the dispute in 
the coal trade be of any continuance. 

In some departments of the manufactured iron trade, there is 
a healthy activity. Prices at the time of writing are nominally 
unchanged, but some increase is anticipated. Last week’s ship- 
ment of iron manufactures from the Clyde included £16,250 worth 
of machinery, of which £8639 were locomotives for Bombay, 
£3382 for the Mediterranean, and £3000 for Rio de Janeiro ; 
£15,000 miscellaneous articles, of which £8000 were castings for 
Bombay, £1700 to Montreal, £1200 to the Mediterranean, £900 to 
Brisbane, £890 to Surinain and £600 to Oporto; and £910 gearing 
machinery to Montreal. 

The coal trade has been much interrupted by the strike, and 
it has not been without difficulty that supplies have been obtained. 
In some cases where large ‘“‘bings” exis at the collieries 
pickets have interfered to prevent the coals being filled from them 
into the railway wagons, and every effort has been rere 4 the men 
on strike to render it impossible that coals should be had. Prices 
are to some extent increased, but an effort will be made by the 
iron and coalmasters to keep a sufficient supply of coals in the 
market while the strike lasts. A number of the smaller coal- 
masters have conceded an advance of 6d. to 1s. per day to the 
men in order to get their works kept going; but their action is 
disapproved of by the ironmasters and the larger coalmasters, 
who do not consider that the state of trade warrants an increase 
of pay at present. There is a large number of colliers on strike 
now at the Ayrshire collieries, and the furnaces in that county 
are likewise to be extinguished. In the eastern mining counties, 
the demand for coal has improved in consequence of the strike 
in the West, but the stocks in hand are very heavy, and prices 
have as yet not been very materially affected. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Some interestin 


and 6000 tons from Newport last month, and that in all the 
during July of 15,000 
in the iron trade the 
Taff Vale Railway in particular, during the last half year, has 
profited. I see the traffic in pig iron and ore has been consider- 
and for the first time a bonus of 4 per cent., in addition to 
the usual 10 per cent. dividend, has been declared. 

Another good oy. is looking up—the Gloucester Wagon 
Company, which has a large interest in Wales, Five per cent. 
dividend was declared this week, and an important addition to 
the directorate was made in the person of Mr. W. T. Lewi 
Murdy, Aberdare, in the place d the late Mr. Marling. The 
company have now been established for twenty years, and have 
done substantial service, notwithstanding the peculiar variations 
of the Welsh coal and iron trade, in aiding development of coal 
trade and despatch of business. I shall fully expect by Mr. 


— addition to see still greater interest shown in the princi- 
ity. 

Continued progress is making towards resumption of operations 
at Risca. I see that the Great Western Railway Company has 
authorised payment of 100 guineas towards the sufferers’ fund. 

The Llantrissant Wagon Works, lately in the possession of 
Mr. Winby, have been knocked down for £2000 to Mr. D. 
Williams. 

A better tone prevails through South Wales than has been 
noticed for a length of time, and capitalists show a disposition to 
speculate more than they did. It must be observed that this 
speculation does not take an oe form, such as by the 
i and into the markets, 
ollowed by as certain 
Trade generally has a realistic character about it, 
and the next six months I believe unay be regarded as safe for 
I know some ironmasters who have entered 
into contracts with coke makers for twelve months to come. 


Tredegar makes large quantities of good coke, and sells freely too 
i and bars from Wales 
This included one 


I observe a good deal of activity at the iron and steel work 
but most of the ironmasters are content with following in the ol 
groove, and none are launching out into anything like elaborate 
The exceptions are at Rh ymney and Treforest, where 
a suitable addition will soon be made to the producing power. 
The elevation of furnaces is generally carried out, and this is 
found effective in several ways, especially in the reduction of a 
good percentage in the quantity of coke per ton. 

There was a movement some time ‘0 to float new tin-plate 
companies, but this has not met with much success. The 
condition of the tin-plate trade is better, but there is 
an unhealthiness still about it from which it is not 
entirely free. There is too much quibbling and discussion in 


provincial papers between men and managers, with the addi- 
tion now and then of a master. The contention now is about 
a restriction of make. The masters agreed in considerable 
numbers to restrict the make to four days a week, but a corre- 
spondent writes to say that in a wide circle taken by him lately, 
he found most of the men working six days a week. The 
temptation of a slight advance and a pretty brisk demand from 
the States was too much to be resisted. The advance lately made 
in price is sustained, and as long as this continues the men will 
not have a reduction inflicted. At the last meeting the question 
put to them was a reduction of wages, or from six days per week 
work to four days. Some of the men tried the four days, but 
gave it up, and now the question is in abeyance. 


Landore Steel Works, Cyfarthfa Works, and Treharris Colliery, 
the deepest in South Wales, are to be visited by the British Asso- 
ciation from Swansea next week. 

The coal trade remains in about the same condition as last 
week, the exports being much the same, the total from Cardiff 
being close upon 90,000 tons, exclusive of bunker coal. In 
Swansea the coal trade was better than it has been, and taking 
the general character in each district it may be regarded as satis- 
factory. Higher prices perhaps are still remote, and so also 
increased wages to colliers, yet, judging from prevailing firmness, 
and the fact that our foreign coal trade with France especially is 
improving, the autumnal prices may be lifted a little. 


PRICES CURRENT. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. 
cases and terms, or to give more than the market quotations and makers’ 
Prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS, 
ScotLanp— £s. d. £ s. d. 
G.m.b.—No.1.. .. .. 215 6 Glengarnock—No.1 .. 217 6 
6 | No.3 .. 215 0 
Gartsherrie -No. 1 - 219 0! Dalmellington—No.1 215 0 
No. 3 216 0 No.8... 213 0 
Coltmess—No.1 .. .. 219 6 At 
Summerlee—No. 1 +» 218 6 Shotts—No.1.. .. .. 219 6 
.. .. 215 0 
Monkland—No. 1 . 215 6 At 
Clyde—No.1 .. .. 16 6 CLEVELAND— 
No. - 2144 6 
At Broomielaw. No. 4, foundry .. ., 2 2 3 
Calder—Mo.1.. . .. 218 6 No. 4, forge .. .. 1. 22 0 
214 0 Mottled or white .. 2 1 6 
At Port Dundas. Thornaby hematite .. 315 0 
TREDEGAR—MONMOUTHSHIRE—No. 3 tin-plate pig iron, 75s. at works, 
No. 3 foundry pig iron, 6us. 0d. do. 
£84. 
Wates—Iron rails, f.0.b. os 610 Oto 617 6 
Iron f.o.b. oe 610 Oto 615 0 
DERBYSHIRE—Grey forge, at Sheffield 276to000 
No. 3 oe ~- 210 0t0 000 
LancasHire, in Manchester—No. .. 210 Oto 212 6 
.. .. 2 9 Oto 211 6 
Hematire, at works, Millom “ Bessemer ”— 
No.1ltoNo.3 - 310 Oto 315 0 
Forge, mottled and white .. ee ee ee + 315 0 
Maryport Hematite—No. 1 to No. 3 «+ 310 Oto 315 0 
Puddled Bar— 
Wates—Rail quality, at works 45 0t0 47 6 
CLEVELAND, delivered on trucks oo + 47 6to 415 0 
MIDDLESBROUGH l6in., plate quality, per ton 417 6 to 000 
LancasuHirE, delivered at Manchester - 415 Oto 417 6 
MANUFACTURED IRON. 
Ship, Bridge, and Mast Plates— 
Gtascow, f.o.b., per ton 710 Oto 810 0 
Wates—At works, net .. ee oe 75 0t0 876 
MIDDLEsBROUGH, in trucks, at works - 70 0to10 0 0 
Boiler Plates— 
WELsH ee ee oe oe 10 0 Oto 0 0 6 
Lancasuire, to 5 cwt. each plate oe + 8 5 0to 8 7 6 
SHEFFIELD .. oo 1010 Otolllo 0 
Bow and Low Moor— 
Under 2} cwt. each, up to 4 ewt. percwt. 1 2 Oto 17 0 
4cwt. upto 7cwt.and upwards ., 110 Oto 119 0 
STAFFORDSHIRE, per ton 910 Oto13 0 
free on trucks ae + 715 0to1l0 0 
Gtascow, f.0.b., per ton oo oe + 80 0t0 900 
Angle Iron— 
Bow inc and Low Moor, per cwt. ee oe 
STAFFORDSHIRE, per ton es 80 0t.900 
LANCASHIRE os oo ee 610 Oto 615 0 
Stockton .. ee oo ee + 610 0t0 000 
Rounp Oak se oe eo 9 2 6tol4 0 0 
CLEVELAND oe oe eo oe + 517 6to 6 5 0 
ELSH oo oe 70 0to 710 0 
Giascow, f.o.b., per ton ee ee 60 0t0 700 
Bar Iron— 
Low Moor and Bow na, per cwt. .. + 019 0t0 140 
STAFFORDSHIRE, per ton oe oo + 7 0 0to1010 0 
Rounp Oak oe oe eo + 812 6t0 1310 0 
M t Bars— 
STOCKTON .. oe oe + 610 Oto 615 0 
WELsH os ee oe 610 0to 615 0 
LANCASHIRE oo oe ee 6 5 Oto 610 0 
Gtascow, f.0.b. .. oe oe 610 0to 700 
from warehouse .. 70 0to 710 0 
Hoops oo oe 8 0 Oto 810 0 
Nail Rods.—G.ascow, fob. perton .. 610 Oto 7 0 0 
Rails—Gascow, f.0.b., per ton 710 0t0 800 
CLEVELAND 510 0t0 6 0 0 
ee + 600t 650 


Railwa Chairs—Gtascow, f.o.b., per ton 410 0to 500 
Pi LASGOW, f.0.b., per ton 5 0 0to 6 0 
Sheets—Grascow (singles), perton.. .. 710 Oto 8 0 0 
STEEL, 
works— £464 
steel 13 0 Oto 21 0 0 
Ordinary cast rods. + 17 0 0to% 00 
Fair average steel ee ee ee + 2% 0 0to 86 0 0 
Sheet, crucible .. ee ee 24 0 Oto 64 0 0 
eets, Bessemer ee + 16 0 0to22 00 
Second-class tool... 82 0 Oto 48 0 0 
Best special steels + 50 0 0to 76 0 0 
Best tool Oto 76 0 0 
tool oe + 76 0 Otoll2 0 0 
ee 60 0t0o 700 
ship plates + 13:0 0to 1410 0 
Sheffield steel boiler plates + 14 0 0to16 0 0 
Waes—Rails .. as ae + 715 0to 810 0 
Bessemer pig iron ., oe 4 0 Oto 410 0 
MISCELLANEOUS METALS. 
284d £264. 4, 
Copper—Chili bars perton 61 0 O0to6l 5 0 
British cake and ingots ee ee oe 65 0 to 66 0 0 
Best selected .. oe 6610 0 to 6710 0 
British sheets, strong .. ee oe + 71 0 O0to72 0 0 
Tin—Straits es se 88 0 to 5 0 
British blocks, refined. . + 0 01095 0 0 
bars ee ee + 98% 0 0 0 
Lead—Spanish pig 6 to 1515 0 
Sheet ee oe oe + 0 0 0t0o17 0 0 
Spelter—Silesian oe ee ee 18 0 9to1810 0 
Nc—English sheet .. oe + 2210 0 to 2310 0 
Phosphor Bronze—per ton— 
Boating metal oe 00 Oto1l2 0 0 
alloys ., 120 0 0t0o135 0 0 
Nickel, per Ib., 28. 6d. to 8s, 
COAL, COKE, OIL, &c. 
Coke— £8.d. £8. d. Smithy .. .. 01060120 
+ + 0100-0120] South Dur + 0 660130 
Derbyshire.. .. 0 12 0—0 130 Derbyshire— 
Sheffield, melting 0 16 0—0 17 0 Best at pits .. 0 80-0110 
redegar .. .. 0 00-0126 Converting .. 0 76-0 90 
0 11 0-0 13 6 8-0 60 
st, per ton— cashire—Wigan pit prices— 
South Yorkshire—At the pits— Arle ee 0 76-0 80 
Branch .. ., 0 11 201811 Pemberton 4ft. 0 6 0—0 66 
Silkstone, house 0 10 4—0 11 6 Forge coal .. 0 46—0 50 
0 76-0 90 B « 0 839-0 43 
itcam *.. 0 60-0 66 « 30-0 86 
Slack . .. 0 360 40 Oils, tun— £8.d. £8.d. 
Wales, through.. 0 8 6—0 89 Lard oil ., 42210 04300 
Steam, less2}.. 0 8 3—0 10 6 26 10 0—26150 
House, at port 0 79~0 93 Rapeseed, brown 28 10 0—28 126 
Small steam .. 0 2 36 Engl. pale 30 10 0—80126 
Small house .. 0 3—0 89) Petroleum,refin’d 
Glasgow—Per ton, f.o.b.— r .. 0 000 
ain... .. .. 0 59-0 60 Ow,cwt .. 1196-000 
Splint .. .. 0 60-0 63 
* Su to railway companies and large works, 
PRICES CURRENT OF TIMBER. 
8. £ 6. £ 8. 
Teak, load .. .. .. 13 0 1510 Quebec pine, 2nd.. 10 0 1610 
Quebec pine, red .. 30 4 5 | 8rd... 8 0 1010 
yellow.. 3 5 5 0 | Canada, spruce Ist. 9 10 10 10 
pitch .. 3 5 410 | Srdand2nd 7 5 8 5 
New Brunswick .. 610 8 0 
Birch . 310 415) Are Se 90180 
oo £5 6 O St. Petersburg .. 13 16 0 
Ash s+ + 8 5 410) Finland ., ae 1010 1110 
Dantsic & Meml. oak 310 5 0 _. 10 11 0 
410 Battens,allsorts .. 6 0 810 
» Underdzed .. 110 2 0 | FLOORING Bps. sq. oflin. s. d. d. 
$10 4 Firstyellow .. .. 10 0 15 0 
» Swedith .. .. 110 2 § | » White .. .. 8 6 10 0 
Wainscot, Figa,log.. 3 0 5 0 | Second quality .. 7 6 11 0 
Lath, Dantric,fathom 410 5 10 | y, Cuba, s.d. a. d. 
St. Putersburg. 6 0 7 0 | superficial foot. 0 43 0 7 
DEALs, per ), 12ft. by | exican,do. .. 0 44 0 5 
8 by 9in. : Honduras, do. .. 0 0 5 


y 
Quebec, zine Ist .. 17 0 23 0 


THe Utitisation or Lonpon Sewace.—A bill with the 
above object has received the Royal assent. The Dagenham and 
District Farmers’ (Optional) Sewage Utilisation Act authorises 
the formation of a company and the construction of works for 
the delivery of London sewage to the occupiers of some 9000 
acres of land on the Essex side of the Thames, between Barking 
and Wennington. The essence of the project is pointed to in 
the word “optional” in the title of the bill. The farmer or 
market gardener will draw sewage only when he requires it, 
and the company will be under no obligation to take the sewage 
except when they can dispose of it. The Act confirms a thirty 
years’ agreement with the Metropolitan Board of Works, by 
which, in consideration of a half-share in the profits of the concern 
(beyond 5 per cent.), the Board undertakes to supply the company 

ith any quantity of sewage up to 60,000,000 § onsaday. The 
works proposed will, it is claimed, be capable of supplying £20 
worth of manure at a charge of about -2, to every acre in the 
district, during the six driest months of the year. e@ company 
will, it says, divert the bulk of the sewage from the river, at any 
rate, during the hottest months of the year. 
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VISITS TO THE PROVINCES. 


THE NORTH-EASTERN MARINE ENGINEERING 
COMPANY’S WORKS, SUNDERLAND, 


No, I. 

Wuew the South Docks were made at Sunderland a 
good many years ago, the marl excavated was deposited 
seawards, and made an island, bounded on the north by 
the river entrance, on the south by the dock gates, on the 
west by the docks, and on the east by the German Ocean. 
It is a long strip of an island, and near the northern end 
stand the works of the North-Eastern Marine Engineer- 
ing Company. The accompanying section and plan 
show the general arrangement of the premises, which 
have been Layers augmented in size. At first they 
consisted only of that portion containing what is now 
the erecting shop, with its offices, machine 
shop, &c. The portion containing the foundry was 
subsequently built, and after that the boiler shop was 
established at the other side of Murray-street. The 
works are not so large as several which could 
named, and the number of hands employed—about 650 


of two bays, each 46ft. wide. The dimensions of the 
foundry are about the same. It would not, we think, 
serve any useful purpose were we to detail the position 
of each machine, to describe its construction, and state 
its power, When we say that the shops are fully provided 
wit 


all the tools that are required, and that re are one | la 


and all good tools—and this means a great deal more 
than appears on the surface—we have said enough. 
There are, however, a few special tools which have 
been invented by M 
presently. Our pur mainly is to set before our readers 
the lessons which the management of the place may be 


made to teach. This will prove far more useful than a |S 


minute description of the works themselves. 

We have said that the place has been made to pay for 
many years back, and this end has been attained only 
by the adoption of a special system. Mr. Spencer was 
at one time manager of the works, and he was succeeded 
by Mr. Allan, who was assistant-manager in Mr. Spen- 
cers time. Mr. Allan and the directors harmonised 
perfectly in their views, and they came to the conclusion 


that to make the manufacture of marine engines pay, 


r. Allan, to which we shall refer | 


n ring Company had to overcome some prejudice on the 
part of shipowners at first ; but the marine engine which 
it made was found to be so simple, cheap, and econo- 
inical, and so much in favour with sea-going engineers, 
that it rapidly grew in favour, and the company has not 
cked orders. At the time of our visit a few weeks 
since, we found the works crowded with engines, and the 
tools all employed to their utmost capacity. It must be 
understood, then, that the company practically manufac- 
tures engines of only a single t; It will not work to the 
specifications of others, if those specifications entail 
any departure whatever from its own regular practice. 
mall modifications in dimensions are, of course, made to 
suit the shape of a ship, but as a rule, one engine indicat- 
ing 500-H.P. is the same as another, and differs in no way 


from engines indicating 1000-H.P. or 300-H.P., save in~ 


dimensions. Acting on this principle, engines are built 
almost as guns are turned out at Enfield, and it is indis- 
putable that this is the most economical mode of working 
that it is practicable to bone peat 
We have now to describe the method of erecting his 
engines employed by Mr. Allan. He has entirely got rid 


—is apparently small, It is none the less certain, how- | they must be as far as possible of one uniform pattern or | of spirit levels, cord lines, and plumb-bobs, with the result 
| 
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SECTION AND PLAN OF THE NORTH-EASTERN MARINE ENGINEERING COMPANY'S WORKS. 


ever, that the establishment deserves attention, and that | type; that machinery must be used as much as possible 
there are many peculiarities about its management which | in their manufacture ; that as few then as possible should 


single it out from other marine engine manufactories in 
Great Britain. In the present day it is by no means easy 


be employed ; that 
conten 


ose men should be as efficient and 
as might be; and that a complete system of 


to find an establishment which is carried on at a profit. | checks should be introduced. The first step was to adopt a 


The North-Eastern Marine Engineering Company’s works | 
constitute an exception to the general rule. For several | 
years past they have earned very large profits indeed for | 


their proprietors. All the additions which we - ha 


type of engine. The type was desi 
whose long porvene at sea enable 
points not readil. 


ed by Mr. Allan, 
him to avoid weak 
y detected by the land engineer, but very 


ve annoying to his sea-going brother. The type has already 


referred to have been built out of revenue, and all the | been illustrated in our columns. It consists of a com- 
new tools which have been put down have been paid for pound engine, the diameter of the cylinders being nearly 


desirable result has been 


in the same way. This v 


obtained simply by good an ae yt management, | 
. Allan, the manager | 
of the works, and the directors of the company, who have | 


and the credit for it is due to Mr. 


supported him in carrying out his policy. 

e work done by the company consists almost 
entirely in building marine engines and boilers, and for 
this purpose every convenience has been provided. The 
general arrangement of the place is clearly shown by our 

lan. As regards the dimensions of the various 
ings Bes will proberny be enough to say that the 
pattern shop and fitting shop on the north of the 
works occupy a space of 170ft. long by . wide, 
The erecting shop is of the same length, and consists 


as 2tol. The cylinders are inverted, and carried on 
cast iron frames over the.crank shaft. The condenser 
occupies space under the crank shaft, and the pumps are 
driven direct off the crossheads. They are in duplicate, 
so that each engine is complete in itself, and could be 
worked were its fellow to break down. en engines 
of larger size than those usually fitted to cargo steamers 
are required, the high-pressure cylinder is put over the 


low-pressure cylinder, and four cylinders are employed | 


instead of two. In other respects the engines remain 
unaltered. An example of this latter type of engine is 
supplied by the cones of the City of New York, indi- 
cating about 2300-H.P., and illustrated in Tue ENGINEER 
for December 7th, 1877, The North-Eastern Marine Engi- 


that very much time is saved ; that no wasters are made ; 


and that no adjustments are needed when an engine 
comes to be put together. In order to make all this clear 
especially to our younger readers, who may here fin 
a valuable lesson, it will be necessary to say a few words 
on the principles involved in the erecting or “assembling” 
n very m works, one part of an engine—let 
us say the bed-plate—is made first. To this the cylinder 
is fitted. Then the slide bars are fitted to the cylinder 
and to the bed-plate ; and so on ; and this plan is carried 
out with every engine, no matter how many are made of 
the same pattern ; and there is nothing interchangeable, 
and all adjustments—and there are many adjustments 
found necessary—are done by trial and error. In better 
managed shops gauges are used, with more satisfactory 
results. In all cases the engine is put together by referring 
the position of its separate parts to three imaginary 
planes—one horizontal, got by the Gy level ; another 
vertical, got by the plumb-bob ; and the third at right- 
angles to both the first, got either with the plumb-bob 
or with a square. Now it always takes time to adjust 
either the plumb-bob or the spirit level, and very great 
care indeed is Ap nae in measuring off from the first, 
or an error may be made, because a plumb-bob is very 
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easily pushed out of the vertical. Mr. Allan has adopted 
a different system. The three planes of which we have 
spoken are all at right angles to each other, and so long 
as this condition is fulfilled it matters nothing for the 
purpose of the erector whether any one of the planes is 
truly vertical, or any other truly horizontal or not. 
Availing himself of this, Mr. Allan has, in a suitable 
place in the erecting shop, a large cast iron table with 
the upper surface planed quite true. This table answers 
much the same purpose as a scribing block on a fitter’s 
bench. A cast iron column, let us suppose, has to be 
marked off. The flange at the bottom to take the bed- 
plate, and at the top to receive the cylinder, are set at 
angles to the centre line of the column. Two yi of 
flanges have been roughly chipped, so that the column 
will lie steady and level on the great table. Once the 
a man, whose whole shop life is spent in marking off an 
setting out work and in doing nothing else, goes over the 
column with chalk, and a rule, and a square, and a centre 
punch, and in a very short time indeed, he has marked the 
centres for all bolt holes, put in rows of centre punch marks 
to show how much is to be turned off the feet of the colum: 
and one of the t overhead cranes—there are seve 
in the erecting + semald of them will lift 60 tons, and 
is, we believe, the most powerful crane of the kind in 
the kingdom—is brought over the table, removes the 
column, and returns perhaps with a cylinder, to be set 
out in the same way. The result is that the men at the 
machine tools have only to cut away to definite marks, 
and if this be done a marine engine can be put together 
without the use of a chisel or file from beginning to end 
for adjustments. Again, for certain dimensions which 
cannot be set out, as for example, the diameter of a 
linder, iron rods pointed at each end are used. 
> gauges are adjusted to length by one man, who 
works to a fine Whitworth standard gauge, and the rods 
are made right to much less than the ;,;in. In this 
way nothing is left to chance, little or nothing to the 
workmen. Two men, who make “setting out” their 
special business, mark off everything, great and small, 
and the result is that things come together without 
trouble. It will be seen that we have here what we may 
call the Enfield system intelligently applied to cheapen 
the cost of production. 

A most important feature in the conduct of any 
works is the management of the men. The North- 
Eastern Marine Engineering Company’s works are 
full of union hands, yet there are no strikes or 
trade disputes of any kind. The system worked 
on appeals directly to the best instincts of the men, and 
also, what is perhaps more to the purpose, to their pockets. 
The men are all paid every week. Overtime is always 
paid for, whether a man has made up his full week’s work 
or not. This is manifestly fair, and it has alwa 
appeared to us to be unjust to deprive a man of the 
benefit, such as it is, of overtime because he may lose a 
couple of hours in the morning as a consequence of his 
prolonged labour the night before. The arrangement 
that overtime shall stand by itself is immensely popular 
with the men. There is no piecework, there are no fines, 
and no rules ; but on the other hand there are no noti 
and each man is liable to be paid his wages and disc 
at a moment’s notice. In like manner he can leave when 

e pleases. All this suits the North-country men ; but, 
best of all, the company — higher wages than other 
firms in the district, and the result is there are eg 
half-a-dozen hands ready to fill every vacancy, and Mr. 
Allan, and his able assistant age 3 Mr. Irwin, can pick 
and choose. Strict discipline is observed, but the men 
meet with encouragement to do their duty, and we 
venture to think from what we have seen that they do it. 

The system of working which we have described has 
been in force since 1867. In the same year Mr. Allan 
introduced another improvement, apparently small, but 
really of great importance. Every separate portion of a 
marine engine has cast, stamped, or cut upon it a 
number, and this number is found in all books, papers, 
lists, and orders that refer to that particular engine. Thus, 
if the number be, say, 500, it refers to a particular engine, 
and every a portion of that engine is marked with 
that particular number. A very elaborate, and yet sur- 
prisingly rp pe system of checks is in force in the works, 

y the aid of which the managers can tell in a very few 
minutes what condition any part of an engine is in, 
and its precise cost. inning in the drawing office— 
which is, we may say, a large room, well warmed, well 
ventilated, well lighted, and removed from noise--the 
system of check is carried right through. Everyday a large 
list hanging on the wall is filled up, and the manager by 
looking at this list, and without asking a question, can 
see at once what has been done with drawings “ 500.” 
In the same way, by going into the foreman’s office in the 
foundry, and turning up a number, he finds, let us say, 
“Screw-propeller ‘500,’ cast Wednesday 20th, sent away 
28th.” Or it may be that the entry runs, “Screw-pro- 
peller ‘500, cast yesterday 10th, now in mould.” In the 
pay-sheets again, against the number can always be found 
weights and labour, and, finally, price; and the good 
effects of the system are such that we can say, after 
pce | some items of cost in the books, that the 
expense of producing given parts of engines is surprisingly 
uniform. For example, four or five pairs of cylinders 
for engines of the same power, but made at different 
times, cost within a few shillings of each other the same 
amount forlabour. In one book all the items are grouped 
together, and the directors can ascertain, by simply 
examining this book, not only what “500” cost as a 
whole, but what each individual portion of it cost, 
whether that portion be a slide valve, or piston, or lubri- 
cator, or a stuffing-box gland. How many firms can 


boast that they know as much of the work they turn out? | Co 


Too many men, if they were asked, would reply, “Of 
course, we could get it out from our books by hunting 
it up.” But here is no hunting at all. The cost 
of everything, down to a lagging band, is, as we 
have said, set forth in such a plain, straightforward 
fashion that anyone who can read can know what 


All| cerning the cost of any 


each portion of a marine engine has really cost the 
maker. We do not hesitate to say that this is the most 
valuable pays tony which the heads of a firm can possess. 
So long as they have it, they can estimate and tender 
with confidence. They can tell exactly the right _ 
in which to effect an economy. There is always ho 
for a firm in such a position. This really invaluable 
information is obtained without employing any preat 
staff of clerks, simply by making the head of each de- 
partment write up a log from day to day concerning 
every e in the life of every portion of “500” with 
which he has anything todo. In the factories at Wool- 
wich the cost of everything is set forth with great elabora- 
tion, but the result is not quite the same, a very large pro- 
portion of “general expenses”—a vague term—being 
charged toeach gun. Thus, for example, there is an item 
for £1 8s. charged to the 80-ton gun, for “religious services,” 
that being the proportion of the Woolwich chaplain’s sti- 
pend charged to the gun. The Woolwich accounts supply 
the nearest parallel with which we are acquainted to the 
North-Eastern Marine Engineering Company’s system, 
but it is accurate more in appearance than in reality; 
while Mr. Allan’s system of working is not only 
uite accurate, but competent to tell him from day to 

y, and almost from hour to hour, what is the condition 
of any contract which he has in hand, and this without 
asking a single question or leaving his own office. We 
are quite aware t in many establishments a system 
something like this which we have described is adopted, 
but we do not hesitate to say that in none 1s it 
better carried out; that in very few indeed is it 
nearly so well done; and that in only too many 
engineering works nothing is known accurately con- 
part of a machine, or 
concerning the cost of the whole machine ; and that as 
to the progress or condition of any contract, that can 
only be ascertained by hunting up and etnies fore- 
men in various departments, with much loss of time and 
much trouble. The secret, we believe, of the success of 
the North-Eastern Marine ineering Company is 
to be found first in the fact that every endeavour is 
made to keep down manual labour, and to avoid waste 
of time and material in constructing ee 3 and 
secondly, in the fact that the company knows fully and 
accurately what it must pay for every marine engine 
which it sells. is is a very different thing from 
knowing generally what half-a-dozen engines cost taken 
together, and what they will fetch ; for it is obvious that 
owing to altered conditions, one engine of the lot might 
be sold at a profit, and the remainder at a loss, and the 
makers would have no possible chance of finding out 
what the conditions were which secured cheapness of 
construction, and they would thus lose a most valuable 
piece of information. 

We have dwelt at such t length on what we may 
call the financial system adopted at the North-Eastern 
Engineering Company’s works, that we have left our- 
selves no 8 is week to speak of some of the 
engineering features which deserve attention. To these 
we must refer in another impression. 


THE IRON AND STEEL INSTITUTE. 

THE preliminary programme of the proposed proceed- 
ings of the Iron and Steel Institute during its autumn 
meeting at Dusseldorf, as published in our impression of 
the 30th ult., has already given our readers a general idea 
of their scope and of the opportunities which the invita- 
tion of the German Iron Trade Association have given 
the English ironmasters of gaining much useful infor- 
mation on German methods and means of producing 
iron and steel and articles constructed of them. It will 
be remembered that the Iron and Steel Institute received 
last year a unanimous invitation to hold its autumn 
meeting of 1880 in Dusseldorf, the then coming 
exhibition of the products of Westphalia making 
the proposed visit one of great interest. The 
invitation was accepted; and the German Iron 
Trades Association has made every possible effort to 
render the visit one of special interest, instruction, and 
pleasure. The papers which have been and are to 
read are of much importance to ironmasters, and the 
visits to the large number of iron and steel works which 
have been thrown open to the members will afford a 

t deal of very valuable instruction. German hosts 
~ not, however, confined the visit to one of instruc- 
tion, but have added the German element of after busi- 
ness entertainments. The meetings were held in the 
Tonhalle, whereat are the — of the annexed hotel or 
restaurant, in which hundreds of pleasure seekers are 
nightly entertained at open-air or while they take 
supper, Rhenish wines, beer, and to , in family 
or friendly circles at the numerous tables _ set 
out in the grounds. The gardens are of con- 
siderable extent and tastefully illuminated in the 
German fashion. Here visitors—by choice—breakfast, 
dine, and sup. The special concerts for the entertain- 
ment of the Tnstitute are given in the Tonhalle. 

About five hundred members and visitors are in 
Dusseldorf to attend the meeting, nearly two hundred 
and fifty being from Great Britain. Most of the others 
are German residents, but some have come from almost 
all parts of the world. Mr. Holley, from America, has 
been taken seriously ill in London. _ though improv- 
ing, was quite unable to leave for Dusseldorf. " 

t evening the visitors were entertained at a /éte in 
the Zoological Gardens, which are also the gosne, of 
the Dusseldorf Exhibition, provided by the ibition 

mmittee and the Artists’ Club. This eveningafter their 
excursions to three different works, there will be a 
réunion in the illuminated gardens of the Artists’ Club. 
“ Malkasten,” where there will be a concert; and 
to-morrow a Rhine excursion to Neuss, Cologne, Bonn, 
Rolandseck, Coblentz, and Bingen, will be made by 
special trains and steamboats. 


be | Among 


For some years we have been accustomed to hear and 
see evidence of the increasing competition by Belgian 
and Westphalian ironmasters in our own and in the iron 
and steel markets of the world. By a large section of 
industrial England not actually engaged in iron or steel 
manufactures, this competition has been recognised as 
of considerable magnitude. It is the fashion, however, 
of many of our ironmasters to pretend that it is of little 
or no real importance ; and also to pretend to believe 
that the modern methods of producing some iron and 
steel articles in the leading Belgian and Westphalian 
works are not in advance of their own. It is, however, 
a somewhat instructive fact that those Belgian and Ger- 
man firms which have succeeded in rolling iron and 
steel sections at a price which English millowners con- 
sidered ruinous, have not brought about their ruin 
by so doing, but have succeeded in enlarging the 
field for the application of rolled iron and steel, 
and particularly is this noticeable in the exten- 
sive adoption on hundreds of miles of German rail- 
ways of iron and steel permanent way. Of many of these 
systems of permanent way we gave illustrations and 
descriptions in our last volume, and from these it will 
have been seen that several of the sections are very thin, 
and of a character which has been considered difficult 
to workin the rolling mill except at a high cost. 
We will not, however, dwell on the increasing extension 
of metallic permanent way in a country possessing 
large supplies of timber suitable for sleepers, but we 
may expect to hear of some chan views of what is 
economically possible in the rolling mill, and also of 
the extent to which iron permanent way might be 
economically adopted in England, where timber is not 
80 _— and iron or steel require extended markets. 

ot only will the visit of the English ironmasters to 
Westphalia = instructive, but they will have found 
very much of interest in this very old iron and mineral 
working country, the basis of the industry in which is 
its coal, chiefly situated on the Ruhr and the Saar, 
though smaller basins are found at Aix-la-Chapelle, 
Ibbenbueren, and Minden. Coal mining seems not to 
have become a considerable industry in the earlier part 
of the sixteenth century, though the existence of coal at 
Essen was known in the commencement of the fourteenth 
century. The ancient coal mining began in the valley 
of the Ruhr, where coal seams are to this day worked b 
quarry and adit on the steep hill sides. Deep shaft 
working did not commence until the introduction of the 
steam pumping engine in 1804. @n the Saar, coal mining 
was of little importance until about 1740, when Prince 
William Henry of Nassau-Saarbruecken took itinto hisown 
hands, leaving the right of raising coal at very moderate dues 
in the hands of the consumers. Since 1740 most of the 
Saar coal mines have remained State property. The great 
development of coal-production did not, however, com- 
mence until after the introduction of steam power into 
manufacturing industry and on railways ; and its present 
importance will be gathered from the fact that in the 
mining district of Dortmund alone there were in the 
second quarter of the present year 201 collieries in work, 
producing 102,462,320 centners of coal, and employing 
77,941 workmen, while the same figures for the previous 
uarter were 193, 114,401,231, and 79,368. In the mining 
district of Bonn during the year 1879 the production of 
coal was 115,386,444 centners of pit coal, and 3,035,685 
of brown coal. The value of coal produced in the Dort- 
mund district in the first half of 1880 was £2,411,916, 
and of that produced in the mining district of Bonn 
during the year 1879 was £2,042,492. In the mining 
district of Dortmund in the first half of the present 
year the total production of pig iron was 7,905,668 
centners ; of wrought iron, 5,154,961 centners ; of ingot 
iron, which includes steel, 6,514,083 centners. These 
figures show a great increase in the production in all 
cases except in wrought iron, in which there is a consi- 
derable decrease, which is probably due to the rapidly- 
increasing substitution of ingot iron and steel for wrought 
iron. 

The exhibition which is now open in Dusseldorf affords 
very instructive information on the character of the ores 
and metallurgical productions of the district which is 
represented by it, viz., that of the whole of Westphalia. 
the more important representative cullections 
here exhibited are those of the Bochum Steel Works, 
of the Osnabruck Iron and Steel Works, of the Gute- 
hoffnungshiitte—Good Hope—Works, of Herr Van der 
Zypen Deutz, of the Dortmund Union a of 

essrs. Piedboeuf, and of Messrs. Felten and Guil- 
laume. The works of these owners among others have 
been or will be to-day visited by the members of the 
Institute, who will thus have an opportunity of 
seeing the methods of production of the things 
exhibited. Herr Krupp has also a large collection of 
steel and iron products, including a gun of 400 mm. 
calibre, weighing with its carriage nearly 117 tons. 
Herr Krupp as, however, refused to admit the members 
of the Institute to his works, which will no doubt in 
some respects cause Seat. To the points of 
interest in the works visited we shall refer hereafter. 

The p ings commenced on Wednesday with a 
general meeting of the members, received by the town 
authorities and by the German committee in the Tonhalle 
at 10 o’clock. 

Mr. Williams, the president, introduced Herr Feistel, 
the civil governor of the Dusseldorf district, who, in the 
absence through illness of the Burgomaster addressed 
the meeting, and welcomed the Institute to Dusseldorf. 
In speaking of the iron trade of this district, he referred 
to the nee under which the ironmasters 
laboured through the absence of water carriage, but 
thought it would be acknowledged that Westphalia 
had nevertheless made great progress. Although there 
was necessarily t rivalry between the two countries, 
this rivalry might be carried on in a thoroughly kindly 
spirit, and it would tend to that development of industry 
which was the best check to war. He hoped that 


the two nations, of Teutonic origin, might become 


| 
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more intimately acquainted, and concluded by paying The. very poe yo marked their Dusseldorf visit. | 
1on The paper on the 


that the invitation given by the German 
Trade Association received the unanimous su 
of all ironmasters and of the town of Dusse 
Mr. Samuelson then repeated the substance of what had 
been said by Herr Feistel, and Herr Becker, the Under- 
Burgomaster, explained the absence of the Burgomaster. 
The President gave the thanks of the Institute for the 
hearty reception with which they had met ; and, referring 
to some of the words of Herr Feistel, he said that the 
Institute knew nothing of war, politics, or nationaliiti 
but only of the progress of the iron and steel and alli 
industries in all parts of the world. The old isolation 
and exclusiveness of nations of Europe were gone, and 
the frequent intercourse of the inhabitants of all these 
had greatly tended to the marvellous progress which 
had marked the industries during the past few years— 
arate of progress which he ho would continue, for 
it was the best antidote to war, upon which he was sorry 
to see so much useful material wasted. 

After the election of scrutineers of the ballot the 

resident announced the selection of Mr. Smith, of 

rrow, for the office of president. He spoke in high 
terms of the part played by Mr. Smith in the iron and 
steel industries, and in the creation of Barrow. Mr. 
Wrightson proposed the endorsement of the selection 


rt 
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of Iron and Steel,” by 
Professor Ackermann, of Stockholm, the discussion on 
which was postponed from the last meeting, was then 
again read by the secretary. An abstract of this paper 
was given in onr report of the meeting of the Institute at 
Liverpool, last autumn. This paper is of great length, and 
reading it in full occupieda long time. This caused a 
number of the members and visitors to leave the hall, and 
comparatively few remained to the discussion. The 


paper has already been printed in the “Transactions” h 


of the Institute, and was not circulated at the meeting, 
and as the hall is of large size, it was with great diffi- 
culty that the reader could be heard. Its subject is 
moreover, almost wholly of a physical character, an 

the audience for such a paper, under any circum- 
stances, would be small. Hence it was generally looked 
upon as a waste of time to read it, as those who would 
discuss it at all had read it in the “Transactions.” In 
the discussion Dr. Siemens remarked upon Professor 
Ackermann’s supposition that carbon takes three condi- 
tions in hardened steel, one of which is due to the com- 
pression of the steel under the hardening process by 
which the steel is differentially compressed from the 
exterior to the interior by contraction in the latter stages 
of the hardening and cooling. The change that might 


large | 


in all hands, as reference to some forgotten papers 
in the “Proceedings” of the Institution of Civil Engineers 
and the “Transactions” of the Royal Society will show. 
| Mr. Snelus spoke on the subject of the paper under dis- 
cussion, and said he believed that carbon may exist as 
carbonic oxide in an occluded state as distinguished from 
that gas in minute bubbles. It is known that some 
metals occlude large volumes of and he believed 
that occlusion of carbonic oxide by steel might be the 
explanation of its hardening property. Though this 
ad not been shown by analysis, it is known that at the 
end of an analysis there is always a residue of carbon, which 
may have been gas, and greater completeness in the 
analytical process as applied to steel was much wanted. 
Mr. Riley agreed with Mr. Snelus, and added that he 
had found the colour test unreliable. He further thought 
the methods of analysis needed development, and 
instanced the plates of the boilers of the Livadia as 
evidence that there is something constituting essential 
differences in steel which had not Som yet detected by the 
ordinary analyses. Mr. Perry, of Ebbw Vale, concurred, 
and a gentleman govern the author of the paper 


— in a few wo 
ng all reassembled at 


1 p.m. sat down to an apparently much enjoyed lunc 
Iron: 


liberally —— by the proprietors of the 


made by the council, and this was seconded and carried. works. After lunch a large number visited 


Mr. Smith, who will thus take the chair next April 
acknowledged the honour conferred upon him, an 
k said that his term of office would not only be one 
E during the great prosperity of the Institution, but also 


take place in the condition of the carbon under this 
cecmpression Dr. Siemens thought, afford some 
explanation of the hardening. He then referred to Tue DusseLporr 

different results obtained in testing steel to ascertain its| The success of the departmental and special exhibitions 
relative extension. The difference in the lengths of test at Berlin, Hanover, me Offenbach, was the origin of the 
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marked by a period of great metallurgical progress. 
Mr. Samuelson proposed some alterations in the rules 
relating to the election of officers of the Institute, and it 
was then announced by the secretary that Mr. B. 
Samuelson, Mr. C. Markham, and Mr. R. Cassels had 
been elected ee Mr. E. W. Richards, 
W. Jenkins, D. Adamson, W. T. Crawshay, and ©. J. 
Barker, members of Council. The President then read 
a short address, dwelling upon the substitution of 
mechanical for hand labour, and what he considered the 
most interesting metallurgical subject, namely, the opera- 
tion of the dephosphorisation process. Those who read 
our recent article on this subject will have learned 
the extent to which the — is being adopted, 
and to this he referred. He then gave some figures 
showing the mechanical changes made during the 
past half century in the production of rails. Taking 
the cost in the past for coal in producing iron rails as 
100, the cost for steel rails is now represented by 35— 
a reduction of 65 per cent.—while the wages show a 
reduction of 72 per cent. The present production of 
rails all over the world is about 24 millions of tons, and 
the saving in coal over what would have been used in 
making iron rails is about 3} millions of tons, and about 
2} millions sterling. The importance to the world of 

e modern methods of making rails was thus made 
conspicuously evident. Speaking of the extension of the 
applications of iron and steel, he remarked upon the 
extent of its employment for sleepers in Germany, and 
said that it was being tried, though not on a large 
scale, in England, its first cost being somewhat in 
favour of wood. He thought that the application 
of ingot iron or very soft steel ought to extend, 
in the construction of ships and boilers, especi- 
ally after what Dr. Siemens had said at the recent meet- 
ing of the Institution of Mechanical Engineess, of making 
boilers of such material that could not be burst because 
of the ductility of the plates. He concluded by saying 
that the first meeting of the Institute held abroad was 
that of Liege, in 1873, when the members were most 
cordially received by the king. On the occasions of the 
visits to Paris, they also well received, and the 
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PELZER’S VENTILATING FAN. 


pieces so very materially affected the results, and hence 
the tests made on 2in. lengths could not be compared 
with those on the 8in. pieces tested at Woolwich Arsenal, or 
the long bars tested by the committee of the Institution 
of Civil Engineers. This fact ought to be remembered 
in the numerous tests that are now being made on mild 
steel, which he considered should not be tested to destruc- 
tion for guidance as to its suitability for constructive appli- 
cation, but only to incipient permanent set. When the test 
— are pulled asunder, the part which has been wire 
rawn should be, he considered, eliminated in the measure- 
ment of the relative, or hscgompe ge of, extension. On the 
question of the nomenclature of the modern products of 
pig iron, he said that Germany, Sweden, and Austria 
ad generally adopted that proposed by the Philadelphia 
Committee, though in England some difficulties were 
considered to attach to this nomenclature, but he thought 
it necessary to do something towards a settlement of the 
uestion. In his paper, Professor Ackermann proposes 
the general hardening of steel articles as a mode of 
increasing strength; and in some remarks upon this, 
Dr. Siemens was followed by Mr. D. Adamson, who 
said that though the experiments quoted in the 
per showed a superior strength as obtained by 
ening, he had been making experiments on 

the subject, as he hoped, he alleged, general 
strengthening was not true, and as far as he had 
gone, he thought it was not. He asked what purpose 
would be served by the work of hardening soft steels, 
when the harder steels would give the same permanent 
set limit without the hardening. Mr. Adamson seems to 


be under some misapprehension as to the interpretation | 


generally taken of, and the meaning generally intended 
to be conveyed by the term “elastic limit.” Because a 
bar of iron or steel elasticity up to rupture, 


| points of which are directed against 


ENLARGED VIEW OF 


mm to hold an Exhibition representative of the in- 
ustries of the two provinces Rhineland and Westphalia, 
so nearly connected with each other in their industrial 
enterprise; and of all the German provinces the most 
capable of great performances—in conjunction with some 
of the neighbouring districts—and hence the projectors 
selected Dusseldorf, a town offering the advantages of 
convenient railway and steamboat communication, _ 
of itself of very much interest from an artistic point o 
view, as well as being known as a very pleasant town. 
We have already referred to this Exhibition, many of 
the objects in which will require illustrations to make 
their description intelligible. One of the mining appli- 
ances which attracted much attention is the ventilatin 

fan of Messrs. Petry and Hecking, of Dortmund, whic 

we illustrate above. 

Instead of centrifugal ventilators this combination of 
centrifugal and screw ventilator, made under Herr 
Pelzer’s patent, has been at work in the collieries of 
“Wolfsbank,” “General Blumenthal,” “ Minister Stein,” and 
“ Julius Philipp.” The construction is founded upon the 
| principle that the air which is admitted from the suction 
| chamber should be thrown forth in a straight line to the 
opening mouth, while in all previous ventilators the air is 
forced through strong curves, thus causing loss of effect. 
The Pelzer fan has eight peculiarly shaped wings, the 
the air. By the 
movement of the winged wheel the air is captured by the 
fore part of the wings, and then thrown out at the cir- 
cumference by centrifugal force. The wheel is driven 
by a pulley and leather belt from the driving pulley 
of a steam engine. 3 

At the collieries of Wolfsbank, such a fan delivered 
with a driving power of eight horses, 221 revolutions, 
1734m. velocity at the circumference 31,100 cubic 


and the fact is often referred to, Mr. Adams seems to 
think that people do not mean what they say, when in 
speaking without qualification of the elastic limit, they | 
refer to the point or strain at which a material first 
ceases to exhibit elastic extension alone, and com- | 
mences to add permanent extension or set. It 
should be remembered that this is not a new subject 


feet of air per minute under a 1}in. water column 
ressure ; a second fan with 38-horse power, 383 revo- 
utions, 3006m. delivered 57,600 cubic feet with 2?in. 
pressure. This is claimed to be equal to a useful effect of 
74 to 80 per cent. of steam power employed, The 
Pelzer ventilator, which is at work in six collieries 
of Westphalia and at Fiinfkirchen in Hungaria, is said 
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to be capable of delivering 96,000 cubic feet, when 
three metres of diameter. The construction is such 
that its cost is comparatively small; the principle 
has been successfully employed for ventilation by hand. 
Fig. 1 is a front view of the ventilator, Fig. 2 a side 
view. The invention relates more particularly to the 
peculiar placing of the parts of the winged wheel of this 
Screw propeller, which winged wheel is composed of a 
main cone fastened nave an axle, a double pyramid in 
front of said cone, and a series of peculiar placed wings 
which are attached to the outer face of the cone and to 
the inner side of the double pyramid. A represents the 
axle, B the awe: pulley, C the supporting frame, and 
f the wi wh This wheel is fixed upon the axle, 
which axle is hung in the frame, as shown, the arrange- 
ment of the frame being such that it is entirely behind 
the wheel. The rear of the wheel is composed of a 
double pyramid c. The cone é on the extreme forward 
int of the wheel is placed there to prevent the air from 
ing thrown against the flat surface at the inner part of 
the wheel. The wings of the ventilator are flat blades 
— diagonally upon the outer face of the cone. They 
‘orm slanting wing-shaped projections which may be braced 
by suitable rods. The suction-chamber is entered by the 
conical part of the wheel as far as to the line ff. The cylin- 
drical portion of the winged wheel which is formed by the 
edges f a of the wings is not withia the suction-chamber, 
but is in line with a special wall z. The air taken by the 
forward parts of the wings is gradually led into the recess 
between the parts / a of the wings, and thence discharged 
at nearly a right angle to the plane 
the axle A. In other words, the air is gradually 
screwed by the slanting wings to the periphery of the 
cone, and then thrown out by cuntaiingel: force, thus 
utilising two functions where heretofore usually but 
one was used. The efficiency of this ventilator is 
partly due to the combination of these two functions, 
and partly to the fact that the air is gradually led up the 
inclined surface of the cone, while in all similar systems 
hitherto employed the air is forced out at a right 
angle, thus causing a loss of effect. 


In the evening the annual dinner of the Institute took 

lace in the Town Hall, about 250 being present. Mr. 

illiams, in a somewhat insular speech, proposed “The 
Queen of England,” and then “The Emperor of Ger- 
many.” Herr Theilen, the managing director of the 
Pheenix Works, Ruhrort, proposed “The President,” who 
made a speech on the value of competition, though it 
may be international. He also paid special tribute to the 
memory of the late John Jones, who had done so very much 
for the Institute. Herr von Tunner replied tothesucceeding 
toast, while that of “The German [ronmasters” was pro- 
posed by Mr. Samuelson. Dr. Siemens replied to the 
toast of “The Iron and Steel Institute,” and pro 
“The Health of Herr von Decken,” the celebrated 
geologist. 
On Thursday, the Ober-President of Westphalia 
delivered a congratulatory address to the meeting. Dr. 
Wedding then read his paper 


Tue Iron Inpustry oF GERMANY. 

Ir this paper Dr. Hermann Wedding briefly traced the 
history of the iron industry of Germany from the 
sixteenth century to the present time. He mentioned 
that though tew records are to be found’ as to the pro- 
cesses opted previous to the sixteenth century, 
numerous slag heaps prove that the production of iron 
by the direct process—the use of charcoal—was, previous 
to that time, of considerable extent. In ap ndices to 
his paper he gives an extersive series of bibliographical 
netes to which we may refer those particularly interested 
in this history. Like the other industries of Germany, 
those of coal and iron made rapid strides after the intro- 
duction of the steam engine. Referring to the 
most modern developments, Dr. Wedding stated 


that it is “the fact that by far the greater 
number of important a in the manufac- 
ture of iron proceeded from Great Britain,” but he 


thought that the English visitors would acknowledge 
that the Germans had shown great ability in adapting 
and improving to their local circumstances that which they 
had learned from Great Britain. The bases of the 
German industry he said are fundamentally different 
from those of Great Britain; the coals not being so gene- 
rally suitable in their raw state for blast furnace work as 
those of Wales, Staffordshire, and Scotland, because the 
coals contain too large a quantity of gas. Thus, while 
the iron industry of Great Britain has principally 
developed in the coal districts, it has been generally 
more economical to make the iron ore districts the seat 
of the German iron production. Iron ores are as 
plentiful in Germany as in Great Britain, but generally 
speaking, they are of an inferior quality, containing a 
large percentage of phosphorus. Magnetic ore is similarl 
searce in both countries; but the spathic ores are mu 
more abundant in Germany, hence its capability of pro- 
ducing larger quantities of spiegeleisen, and hence also 
the importance of the dephosphorisation process in this 
country. Although in general the distances between the 
coal and iron mines are, as in Great Britain, small, yet it 
is seldom that the two are contiguously found in sufficient 
quantities to meet the demands of the iron industry, and 
sometimes the distance between the iron and coal beds 
is very considerable. This disadvantage is the more 
felt because communication is only to be had by railway. 
As a reason for the support given by the German iron- 
inasters to a protective duty on iron, Dr. Wedding said 
‘that the above deficiencies “ which are a consequence of 
the nature of the country itself, cannot, in the opinion of 
the German blast furnace proprietors, be entirely 
neutralised, even by their availing themselves carefully of 
all improvements in technical aids to production, and 
they, therefore, asked for, and obtained, a protective 
duty on iron.” He exhibited some maps illustrating 
the production of ore, and of pig iron and its products 
from the year 1878, which, as we have elsewhere said, 
indicates the substitution of ingot for puddled iron. He 


remarked upon the powerful influence which the impor- 
tation of British pig iron exercised in 1878, but hoped 
that the map to be prepared for 1880 would show that a 
reduction in this importation was neutralised by the gain 
due to protective duties. He then described the methods 
and extent of the production of pig iron, its manipula- 
tion, and the production of ingot iron and steel in the 
different German States. The iron industry of Upper 
Silesia has its central point in the largest district in 
Germany, extending in its principal line from Zabrze to 
Myslowitz. The seams are regular in stratification, often 
of 3 to 4 metres in thickness; the western parts of the 
basin contain coking coal, near Kénigshiitte 
f-bituminous coal, and in the eastern parts anthracite 
coal. In the smaller basins are found principally anthra- 
citic coal. The coal measures themselves are poor in 
iron ores, which eye themselves as argillaceous ore— 
sphaerosiderit; but the adjacent trias formation, and 
especially the shelly limestone overlaying the coal mea- 
sures, is rich in soft brown iron ores, containing lead, 
zinc, and often manganese, mostly with much pbos- 
phorus, and found in irregular nests and groups. Their 
percen of iron is seldom much more than 20 per 
cent. They furnish the principal material for the coke 
blast furnaces of Upper Silesia. The brown iron 
ores, in consequence of their percentage of phos- 
em are only apie available for the pro- 
uction of Bessemer pig. To enrich and loosen the 
charge, furnace and retining slag are added; for 
the same reason, and improvement in quality of 
pig, foreign ores such as spathic ores from Hungary, 
magnetic ores from Sweden, and red iron ores from 
Lower Silesia (Willmannsdorf) are added. In the year 
1878, 99,962 cwt. of charcoal pig, and 5,249,937 cwt. of 
coke vig, were produced out of 14,299,046 cwt. of ore, 
of which 680,755 cwt. were foreign ores, and 2,106,042 cwt. 
slag. Of this iron 4°81 per cent. was for castings, 
875 per cent. was used for ingot iron, and 85°91 per 
cent. for weld iron. Thus by far the greater proportion 
of the iron furnishes material for the puddling process. 
The cost of production of such iron amounts to from 2 to2°7 
marks per centner (40s. to 54s. 6d. per ton), while foundry 
pig costs 2°70 to 3 marks per centner (54s. 6d. to 61s. per 
ton), and Bessemer pig even as high as 4 marks per 
centner (81s. per ton). 

Adjacent to Upper Silesia is Lower Silesia, containing 
a second important coal district, producing excellent 
coking coal. But although there are in the neighbour- 
hood some mines of magnetic ore and of red iron ore, 
no extensive production of pig iron has been developed. 
But the coke finds an easy sale for foundry purposes, 
partly in Ag Silesia, partly in the numerous foundries 
of the North German Lowlands, where the indirect 
production of castings has replaced the former manu- 
facture of charcoal pig out of bog iron ores. 
Silesia, with the adjacent districts, produced in 1878 
5,369,459 ewt. of pig iron, or 12°50 per cent. of the entire 
German production, including Luxemburg, which 
amounted to 42,952,828 cwt.. Between the coal basins 
of Upper Silesia and of Westphalia there are situated 
in the mountains of Central Germany, which form the 
southern frontier of the North German plains, districts 
rich in iron ore ; and there are also in these parts a few 
not unimportant, though smaller, coal basins, such as 
those of Potschappe], Zwickau, Wettin, and Lébejiin, 
and the Wealden coals on the Deister, in the Osterwald, 
and near Obernkirchen; but no regular iron industry 
has developed itself in connection with the same. 
The most important works are in the Erzgebirge. 
Next to these come several works in the Thuringian 
Forest ; these works distinguish themselves by ex- 
ceptionally low cost of production, 3°15 marks per 
centner (64s. per ton), for grey Bessemer iron, 2°4 marks 
(48s. 6d. per ton) for white puddling iron. There is also 
the iron industry of the Hartz Mountains, which is 
founded partially upon the reduction of Devoman red 
and brown iron ores from the interior of the Hartz 
Mountains, nape g upon oolitic and pea ores in the lias 
and in the chalk of the north-western foot-hills, and on 
the phosphoritic pea ore found still further north at 
Gross-Biilten, and smelted for the most part with char- 
coal. Of those works which smelt the pea ore of the 
foot-hills of the Hartz, the most important is the Ilseder- 
hiitte near Peine, ie ucing yearly about 325,000 cwt. of 
pig iron in coke blast furnaces at a very low cost of 
production, 1°29 marks per centner (26s. per ton), and 
which can therefore be sent to considerable distan 
although it contains 2 to 3 per cent. of Fag ory ne Stil 
further to the westward are to be found a few deposits of 
tertiary pea ore in connection with the basalt posting the 
trias formation, and which serve as material for a few 
small ironworks producing castings. The whole of this 
central German district produces only 4,050,128 ewt. of 

ig iron, viz. 9°42 per cent. of the total production of 
rmany, and of this the Ilseder Hiitte alone produces 
34°26 per cent., and Unterwellerborn 6°86 per cent. 

The basis of the iron industry of the Lower Rhine and 
Westphalia is the coal basin of the river Ruhr, which is 
uncovered only on its southern frontier, where it leans 
against the strata of earlier formations, but which 
has been proved to exist from the neighbourhood of 
Hamm across the Rhine, and far in a northerly direction 
under the cover of the later chalk strata. The coal is 
divided into four groups of seams, the lowest of which 
contains sand , upon which are superposed half 
bituminous, coking, and finally gas coals. The coal mea- 
sures appear again separately to the eastward, between 
the northern foothills of the Weser Mountains and of the 
Teutoburg Forest, near Osnabruck and Ibbenburen. In 
the coal formation there are found several rich deposits of 
blackband, which are especially developed in the — 
bourhood of Hoerde, and some seams of granulated argi 
ceous ore near Hattingen. Besides these, the strata border- 
ing on the coal measures to the south contain in the chalk 
and diluvial formations, in the lias and jura, numerous 
deposits of iron ore, insufficient, however, in their total to 
supply the wants of the home iron industry, which has 
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to make up the with foreign spathic and 
brown iron ores from Siegerland, red and brown ores 
from the Lahn and from the Eifel, bog ores from Hol- 
land, red, magnetic, and brown ores from Spain and 
~~ with an insignificant quantity of Luxembourg 
and Swedish ores. The district of Osnabriick con- 
tains brown and spathic ores in the Permian formation, 
which supply the blast furnaces of the Georgs-Marien- 
hiitte. With the exception of the latter, all the 
inland ores contain more or less phosphorus. In 
the year 1878 the district of the Lower Rhine and 
Westphalia produced 13,073,443 cwt. of pig iron out of 
27,042,692 cwt. of ore, of which 4,729,047 cwt. were 
foreign ores, and out of 2,323,628 cwt. of furnace and 
refining slag. The Georgs-Marienhiitte produced 961,951 
ewt. of pig iron out of 4,208,597 ewt. of ore. Of the whole 
production of the district 5°54 per cent., were for foundry 
urposes, 36°32 per cent. for ingot iron, 58°05 per cent. 
or wrought iron. The production of the district of the 
lower Rhine and Westphalia amounted to 32°68 per cent. 
of the total production of Germany. The cost of produc- 
tion varied considerably, but theauthor gaveas an average 
45s. per ton for ordinary puddling iron, up to 60s. per ton 
for superior puddling iron ; 58s. 6d. to 65s. per ton. for 
foundry iron, and 61s. 6d. to 71s. per ton for Bessemer 
pig iron. To the south of the Westphalian coal dis- 
trict an iron industry has been developed, now most inti- 
mately connected with it. It is based on the numerous 
and to some extent very thick lodes of manganiferous 
spathic and brown iron ores found in the lower Devonian 
strata of Siegerland, formerly exclusively smelted with 
charcoal, now almost exclusively with coke, for the pro- 
duction of superior qualities of iron, pppoe of spiegel- 
eisen, and of white puddling iron, and partially exported 
to the neighbouring iron districts. The deposits of iron 
ore extend as far as the Rhine, forming there a basi 
for the blast furnace industry of the Middle-Rhine, 
near Coblenz. To the south, separated by the Wester- 
wald, are found the red and brown iron ores, lying in a 
basin of Upper Devonian formation in the basin of the 
river Lahn, which are smelted to a comparatively small 
extent at the place of production, and are principally 
exported to furnish material for the other iron districts 
of the western provinces of Prussia. The district 
between Kénigsberg and Lixfeld, which is cut through 
by the river , is 68 kilos. long and over 15 kilos. 
broad, and is the most important one. The ores are 
partly soft, partly hard red and brown ores, mostly rich 
in lime, and manganiferous, invariably containing phos- 
phorus. The eastern furnaces which smelt these ores 
—Main-Weser-Hiitte, near Lollar—use also basaltic ores. 
The production of Siegerland in 1878 was 7°50 per cent., 
that of Middle Rhine 10°24 per cent., that of the Lahn 
district 0°93 per cent. of the whole production of 
rmany. The pig iron industry of the Upper Palati- 
nate in HE « has nearly entirely disappeared in conse- 
uence of the reduction in the available stocks of timber. 
he important ironworks, Maximilianshiitte, imports its 
pig iron from Unterwellenborn, in the Thuringian dis- 
trict. The same is the case with the iron industry of 
Wurtemberg. The total production of this district is 
765,304 cwt., or 1°78 per cent. of the total German pro- 
duction. The coal district of the Saar, on the southern 
edge of the Hundsriick Hills, extends, interrupted by 
elevations of porphyry and melaphyry, and covered in 
many places by the new red sandstone, over about fifty 
square German miles, and passes the frontier of the 
Prussian State into both the Bavarian Palatinate and 
Lorraine. The coal-measures contain more than ninety 
workable seams, with an aggregate thickness of 30 metres, 
bearing from east to west. The ne seams con- 
tain a coal which can be easily coked, but which is 
inferior to the Ruhr coal in respect of the strength of 
the coke. The middle and overlaying seams contain a 
long flame semi-bituminous coal, passing into anthracite 
coal in the upper seams. More than 100 seams of 
sphaerosiderite are known in the coal measures, but 
neither these, nor the iron ores found northwards 
on the Devonian schists of the Eifel, suffice for 
the wants of the iron industry, which draws its 
iron ore material from the next following district. The 
pig iron production of the Saar district amounts to 
2,252,024 cwt. or 5°24 per cent. of the total German pro- 
duction, only a small proportion—-93,000 cwt., of which 
about half is charcoal iron—for foundry purposes, by far 
the greater quantity being for wrought iron. The 
cost of production of the puddling pig, which is rich in 
panes, averages 37s. to 38s, per ton. Lorraine and 
uxembourg contain, with the exception of the insigni- 
ficant territory which belongs to the Saar coal basin, no 
fossil fuel. The production of pig iron, common to both 
countries, is feet upon the rich deposits of Minette, an 
oolitic brown iron ore, sometimes containing silica, some- 
times lime, which is found in very regular deposits on the 
boundary of the lias and the brown Jura. ‘The greatest 
development of this deposit is found in Luxembourg, 
from whence the number and thickness of the deposits 
decrease. The ores are rich in OTUs, 
ut on account of the ease with which they can be won, 
and of the 


ve a very 


ibility of making a good mixture, they 
eap pig iron, although the fuel has to be 
rought a from Westphalia, 
but also from ange and Saarbriick. The cost of pro- 
duction averages for puddling pig iron 35s. per ton. e 

roduction of Lorraine amounts, like that of Luxem- 

urg, to about 5,000,000 cwt. of pig iron, which, with 
the exception of about 500,000 cwt. in Lorraine and 
89,000 cwt. in Luxembourg, which are used for castings, 
finds a sale for wrought iron purposes. It cannot, how- 
ever, at present be foreseen what change the process of 
the dephosphorisation of iron may bring about in this 
respect. The production of this district amounts to 
9,777,874 cwt., or 22°77 per cent, of the total German 
peomeeiee. The two smaller coal basins near Aix-la- 

hapelle, as well as the deposits of iron ores in the 
adjacent earlier strata to the south, especially of soft 
brown ores, have called forth a limited pig iron industry, 
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particularly near Eschweiler, producing with charcoal 
about 10,000 ewt. of pig iron from 30,000 cwt. of ore, and 
with coke 260,000 ewt. of pig iron, out of about 520,000 cwt. 
of ore—among which are some forei ores—and 100,000 
ewt. of furnace and refining slag. The agrees yr of this 
district amounts to 0°63 per cent. of the total German 
production. 
The manufacture of castings, ingot and wrought iron 
is not concentrated in Germany in special districts, like 
that of pig iron, which attaches itself either to the coal 
or the iron deposits. The governmental district of Dus- 
seldorf is of special importance with regard to the 
quantity of pig iron used for foundry purposes, being 
861,172 cwt. [tis followed by the kingdom of Saxony, 
with 837,234 cwt., after which come the districts :— 
Liegnitz, with 705,477 ewt.; Arnsberg, with 612,067 cwt.; 
Magdeburg, 514,245 cwt.; Oppeln, 428,432 cwt.; City of 
Berlin, 365,401 cwt.; Alsace, 359,859 cwt.; District 
Tréves, 350,909 ewt. All the other districts have a pro- 
duction of less than 300,000 ewt. Out of the total 
roduction of castings in Germany—inclusive of Luxem- 
urg—amounting to 8,281,474 cwt., 50°27 per cent. were 
for machinery castings, 7°88 per cent. pottery castings, 


12°17 per cent. were pipe castings, 2°81 per cent. were | h 


chilled castings, 0°48 per cent. were annealed. Out of 
the 957 foundries, 324 produced solely castings, 154 
were combined with other iron works, and the rest with 
other establishments, especially with mechanical works. 
There is still a considerable number of fineries in Ger- 
many, many working with charcoal. In 1878 there were 
178 such works in operation, producing 446,672 cwt. of 
wrought iron, but the material used is, asa rule, —_ scrap 
iron. The most important apparatus for the production 
of wrought iron is still the puddling furnace. In 1878 
there existed 2301 furnaces, of which, however, only 1533 
were at work, producing in all 24,723,029 ewt. of wrought 
iron. Out of the total production of 27,208,340 cwt., 
there were 3,346,803 cwt. of railway material for direct 
use, among whi h there were more than 1,000,000 cwt. of 
rails, and nearly 1,500,000 cwt. of sleepers, further 
11,242,762 ewt. merchant bar iron, 2,947,565 cwt. plates, 
3,567,230 cwt. wire. The tinne -plate manufacture of 
Germany, as also its tube manufacture, are insignificant, 
the former producing only 171,646 cwt., and the latter 
96,908 ewt. The production of cementation steel, which 
belongs to this branch, was only 5995 cwt. The produc- 
tion of wrought iron is more intimately connected than 
that of castings with the pig iron districts. We accord- 
ingly find the district of the Ruhr with 3,000,000 ewt. in 
the governmental district of Diisseldorf, and nearly 
7,000,000 cwt. in the governmental district of Arnsberg 
at the head, followed by Upper Silesia with 4,000,000 
cwt., the district of the Saar with 2,500,000 cwt., and 
Lorraine with about an equal quanty. The production 
of ingot iron (Flusseisen) now takes a one place in 
German iron industry. It may be safely prophesied that 
it will very shortly surpass that of wrought iron. While 
originally the manufacture of Flusseisen was only known 
in comparatively small quantities in the crucible as cast 
steel, carbon steel, and ore steel, it is og. 2 since the intro- 
duction of the Bessemer and Siemens-Martin processes 
that its importance has been fully realised. The number 
of the works is small. Of 50 establishments 18 occupy 
themselves exclusively with the production of ingot iron 
-—generally as crucible cast steel,—while 29 produce it in 
connection with other ironworks. Out of 64 mer con- 
verters there were 35, and of 43 reverberatory furnaces, 26 
at work. There were 331 crucible furnaces, of which 
only 101 were in operation, a proof of the degree 
in which crucible-smelting is being dispensed with. 
9,835,252 cwt. ingot iron were produced in mer con- 
verters. 1,040,522 cwt. were produced in the reverbera- 
tory furnaces. The total production of ingot iron and 
crucible steel together amounted to 11,406,571 cwt., of 
which 7,495,219 cwt. were used for rails. In this respect 
the district of the Ruhr is far in advance. It produced 
in the governmental district of Arnsberg nearly 
4,000,000 ewt. of iron goods manufactured from Fluss- 
elsen, and in the governmental district of Diisseldorf 
more than 4,000,000 cwt., no other district reaching 
1,000,000 ewt. 


Afterwards a pes by Herr Massenez, of Hoerde, was 
read, “On on 4 osphorising in the Converter,” which 
we shall publish in our next impression. The discussion 
on both papers was postponed. 


Herr Gruettefien’s paper was then read :— 


On tHE Resutts With Iron PERMANENT 
Way oN THE PrussiAN State RAILWAyYs, AND ON 
TuHosE Private Lines MANAGED BY THE PRUSSIAN 
GovERNMENT. 


This paper commences by a brief review of the recent 
literature of the subject, and the author especially 
acknowledges his indebtedness to THe ENGINEER, from 
the recent series of articles in which he has compiled 
much of his paper. After referring to the statements of 
Mr. in a recent paper before the Institute, on 
the superiority of the cross o— system, and the 
prosies complication of the longitudinal sleeper system, 

th of which Herr Gruettefien denies, he adopts the 
classification of the divers systems of wrought iron 
sleepers, as employed in our articles :—(a) Dish-shaped 
sleepers ; (0) rails consisting of head and body supported 
by a double longitudinal sleeper; (c) ordinary rails 
resting on iron longitudinal sleepers, and (d) ordinary 

ils on wrought iron cross sleepers. The system at 
present in use in Prussia comes under these categories, 
cast iron not being used. The well-known Hartwich 
system, which has lain for years on long trial lines of the 

enish Railway Company, has not proved successful for 
main lines. a, dish-shaped sleepers of wrought 
iron, which have been constructed in England in various 
forms by Messrs. Livesey, Maclellan, and Mallet, are 
neither used on the Prussian Government railways nor 
in Germanygenerally. Class, rails between double longi- 
tudinal sleepers, or the so-called triune system, have not 


proved successful, asexperiments with thesesystems, which 
were made in former years on the Prussian Government 
lines have not led to further trials. The systems of iron 

rmanent way at present in use on the Prussian 

overnment lines are exclusively such as come under 
the Groups ¢ and d, they therefure belong either to the 
class of the homogeneous longitudinal sleeper, or of the 
wrought iron cross sleeper. classes have been 
already applied to a considerable extent, since there are 
at present laid down 1542 kilos. of Class c, and 528 
kilos. of Class d, or 2070 kilos. From a map shown by 
the author it appears that of the total length of main 
line of the railways owned and worked by the Prussian 
Government, amounting to 19,000 kilos., 11 per cent. are 
constructed with iron permanent way. The following 
three systems are applied on the Prussian Government 
lines, viz., the Hilf system, the longitudinal system 
of the Rhenish Railway Company, and the ia 
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mann system. Up to the 1st April of this year there 
ad been laid in iron permanent way on the Govern- 
ment lines 1360 kilos. on the Hilf system, 180 kilos. 
on the system of the Rhenish Railway, 2 kilos. on 
the Haarmann system, or a total of 1542 kilos, 120 
kilos. of the Haarmann system have since been 
ordered for the Government lines. The Hilf system 
was described correctly and_completely in the above- 
mentioned articles on “Iron Railway Sleepers ;” 
but experience has dictated some alterations which 
appear important. The weight and height of the rail 
have been considerably increased. The rail originally 
used by Hilf weighed only 24°52 kilos. per metre, and 
was 108 mm. high; and 5 mm. of wear allowed the 
flanges of the wheels to strike against the screw {pints 
of the gauge rods. The Ministry of Public Works at 
Berlin have lately recommended for the Hilf system, 
assuming the use of steel, a rail 125 mm. high, weighin 
29°4 kilos. per metre. The fish-plates are now construct 
as bracket joints, whose power of resistance has been 
raised to 80 per cent. of that of the rail. The Hilf per- 
manent way, as the author says, in general held its 
ground in Germany, and its merits will appear more 
clearly as heavier rails and fish-plates are used on well 
drained ballast, and on proper packing material, but it is 
still desirable to adopt a mode of construction by which 
the protection of the sleeper joints may be attained. 
Objection has been raised to the middle rib of the Hilf 
longitudinal sleeper, on the grounds that this rib makes 
the rolling of the sleeper more difficult, and that it 
divides the ballast under the sleeper injuriously, forming 
a gutter, in which the water collects. The Hilf sleeper 
is, however, now rolled without difficulty. The second 
objection is principally applicable in cases where fine or 
impermeable ballast is used, and in this respect, as I 
have mentioned above, the requisite care must be taken 
with every longitudinal system. Herr Gruettefien then 
describes a form of permanent way, adopted by the 
Rhenish Railway Company. The rail is 9 metres long, 
130 mm, high, and weighs 29 kilos. per metre. The 
lczgitudinal sleeper, the upper horizontal surface of the 
head of which is 220 mm. broad, the so-called 
Vautherin gutter form, the two side ribs have an out- 
ward inclination of about 30 deg. against the vertical, 
and are bent at their lower ends again to horizontal sur- 
faces, each 17 mm. broad. These sleepers weigh 23 kilos. 
per metre. They are all straight, are each 8°90 metres long, 
and are punched differently forstraightlinesand for curves. 
The joints of the rail and of the sleeper are displaced 
from each other by 50 cubic metres. The cross connec- 
tion consists of three gauge screws for each rail with the 
necessary nuts and vertical inclination plates. The gau 
screws are so distributed that one is in the middle of the 
rail, and the others each at a distance of 3°5 metres. 
Hilf’s system of strengthening the joint by underlying 
cross sleepers is rejected in principle, and therefore the 
use of cross sleepers is abandoned. On the other hand, 
the fish-plates are 500 mm. long, and as strongly con- 
structed as the available height permits. The rail is 
attached to the sleeper by the usual tightening plates, 
and any shifting of the gauge is prevented by angle- 
irons fitted in the hollow space of the sleeper, and 
which produce the friction of ballast upon ballast 
necessary for this purpose. The setting up and dis- 
placement of this permanent way is a tolerably simple 


operation, since there are no cross connections under the | Olri 


longitudinal sleepers ; and it is for this reason possible 
to lay the line at once on the formation level, and to 
carry the ballast material over the advanced line. 

A certain amount of cutting by the outward of 
the foot of the rail into the sleeper has already been 
observed. This breadth of the foot of the rail is small 
in comparison to its height, and that in consequence the 
diagonal pressure exerted by the train is unduly concen- 
trated on the outward edge of the foot of the rail. The 
last of the longitudinal systems which we have to dis- 
cuss is the Haarmann system, which is indeed shortly 
described in THe ENGINEER of 2nd April of this year, 
and explained by an accompanying sketch ; but the data 
there given do not include the latest improvements in 
the system, so that it is desirable to describe here 
the newest details of its construction. The Haarmann 
system has been adopted for the Prussian Government 
lines with the co-operation of Geheimer Ober-Baurath 
J. W. Schwedler, of Berlin. The rail has been raised. 
and supplied with powerful bracket joints, the inertia of 
which nearly equals that of the rail, so that the flexure 
of the line of rail itself is more equable. The breadth 
of the longitudinal sleeper is increased to 320mm., and 
the thickness of the wings reduced to 6mm. in order to 
attain a greater transverse flexure, while the thickness 
of the box is 9mm. The upper surface of the sleeper is 
hollowed to the depth of 1mm., so that the foot of the 
rail does not rest on the sleeper with its whole breadth, 


but only with the edges, in order to obtain a more | sandbanks, and the enterprise was a complete failure, 


elastic flexure. The 9m. rail is attached to the 8991m. 
sleeper, which is bent for curves according to the 
radius of curvature of the line in such a manner that the 
latter protrudes at one end by 632 mm. The Haarmann 
so are 475 mm. long, 240 mm, broad, and 10 mm. 
thick, and are attached to the sleeper by eight bolts. 
From tables ag to paper, showing the dimensions 
and weights of the various permanent way construction, 
the permanent way on the Prussian State lines with 
a steel rail 130°5 mm. high, and weighing 31’3 kilos. per 
metre, has a total weight of 121 to 122 kilos. per metre. 
The longitudinal permanent way of the Rhenish Railway 
Company, and that on the system Haarmann-Schwedler, 
involving the use of a steel rail proportional to the above, 
a.¢.,120 mm. high and weighing 27°46 kilos. per metre, 
would weigh as nearly as possible the same, but the 
addition of a stiff cross connection at the joints of the 
Rhenish Railway Company’s system is pong taken into 
consideration. A permanent way on the Hilf system, 
constructed with stiff cross connections instead of cross 
sleepers, but powerfully fished, and with a steel rail 
120 mm. high, would involve a total weight of 127 to 
128 kilos. per metre. But by abandoning the middle rib 
of the longitudinal sleeper, and by proportionately 
thickening the head-plate, the weight can reduced 
slightly below that of the above-mentioned systems. 
The data as to the cost of displacement of the various 
systems of permanent way are not satisfactory. 


A discussion followed, our report of which we must 
postpone to next week. 


THE BRITISH ASSOCIATION AT SWANSEA. 


Durinc the past week the temporary and other buildings 
for the reception of the British Association have been 
brightened up by the judicious use of red cloth, carpets, flags, 
and coloured hangings. It is now quite evident that the 
meeting here will not be a large one, but as regards visitors 
who do come, the hard work of Mr. James Strick and Mr. W. 
Morgan, the local secretaries, coupled with their good orga- 
nising ability, have ensured the general comfort of the guests 
from distant parts. 

On Monday few of the members had arrived, nor were 
there many until Tuesday evening, but on Wednesday 
the reception room was filled with well-known faces. 
The Association, in an official sense, came into existence 
for 1880 at the meeting of the general committee, at 
one o’clock on Wednesday, for the British Association is a 
kind of Pheenix, which at every concluding general meeting 
lays an egg and dies, and after the lapse of twelve months 
rises again at an opening general meeting, in all its pristine 
- It came to life this yearin the Bible Christians’ 
Chapel. 

The report of the council was read by Captain Dougias 
Galton. It possessed no interest whatever for our readers ; 
nor, we should think, much for anyone else. The report having 
been adopted, the treasurer’s report was read y Professor 
Williamson and referred to the auditors, after which some 
business connected chiefly with the interior organisation of the 
Association was transacted; it was of no public interest. 
Finally, the proceedings closed with a very warm vote of 
thanks to the retiring president, Dr. Allman, who is highly 


Wednesday at the Music Hall, after a few words of 
welcome from the mayor, Dr. Allman resigned his presidency, 
and his successor, Professor Ramsay, > conte his opening 
address. It was a discourse not calculated to interest any- 
body but geologists, and its concluding portions gave a stron 
idea of the enormous cars of time included in geologi 
= Mr. Hussey Vivian, M.P., proposed a vote of 
anks., 

Mr. J. a Jeffreys seconded the vote of thanks, which 
was awarded by everybody present. A very full abstract of 
Prof. Ramsay’s address we have given elsewhere. 

Yesterday morning a special train left Swansea with many 
members of the Mechanical, and a few other sections, whe 
had been invited by Mr. G. T. Clark to inspect the Dowlais 
Iron and Steel Works. for this reason Section G did not 
meet at allon Thursday. The programme of the excursion 


TO 
set forth that Dowlais is the Ninest ironworks in South 


Wales, producing 2000 tons of finished steel, and about 
1000 tons of finished iron per week, together with consider- 
able quantities of spiegeleisen for the American market, and 
that about 4000 tons of coal are raised daily in the Dowlais 
Collieries. The works have been in existence more than 100 
years. 


DeatH oF Mr. Lewis Otrick.—We announce with much 
regret the death of Mr. Lewis Olrick, a well-known Danish 
engineer, who has resided in this country for many years. k 

ck died in his own office, 27, Vesdenkalicdioak, rather 
suddenly on f night, the 21st instant. He had an 
attack on the Thursday afternoon before, from which he never 

lied. Mr. Olrick was well known as an able and energetic 
engineer. During the last years of his life he devoted his atten- 
tion almost exclusively to the manufacture of the Field boiler, 
which he may be said to have made a success, 


Tue Trans-Rvusstan Canat.—A correspondent of the Newcastle 
Daily Chronicle, alluding to the canals which unite the Vistula 
and the Dniester, writes :—‘‘ It may interest your readers to know 
that, eighteen or nineteen years ago, when Warsaw was still 
unsettled after the revolution of 1861, Messrs. Wigham Richardson 
and Co., of Low Walker, built a small paddle steamer for service 
in the river Dnieper, in the neighbourhood of Kieva. This little 
vessel was of extremely light draught; in fact, she only drew 
17 inches. As there was considerable difficulty about insuring 
such a craft, a member of the firm went with her from the Tyne, 
across the North Sea and the Baltic, up the river Vistula as far 
as Warsaw. He left the steamer at Warsaw, and she afterwards 
—— down the stream as far as the entrance to the river Bug, 
which she ascended, and passed through the canal which is cut 
through that huge marsh land—the spongy reservoir whence all 
these t rivers flow. He found the navigation of the Vistula 
itself for 400 or 500 miles between Danzig and Warsaw exceed- 
ingly difficult, even with an ey een: pilot ; and although they 
drew only 17 inches of water, they repeatedly run aground.” The 
writer of the letter we are quoting from adds that while he does 
not pretend to any fn ge knowledge in such matters, with the 
exception of the rafts of timber which are floated down the 
stream, and the barges which convey the corn which grows on the 
banks of the Vistula to Danzig, he cannot conceive that any 
traffic could be 
competition with railways. Count Zamoyski tried several 
steamers, but they always got snagged or stranded on the shifting 


carried on on this river, and certainly none in » 
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THE BRITISH ASSOCIATION. 
On Wednesday, Professor Ramsay, president of the British 
Association for the ensuing year, delivered his inaugural address, 
of which the following is a very full abstract :— 


In this address I propose to consider the recurrence of the same 
kind of incidents throughout all geological time as exhibited in 
the various formations and groups of formations that now form 
the known parts of the external crust of the earth. This kind of 
investigation has for many years forced itself on my attention, 
and the method I adopt has not heretofore been attem in all 
its branches. In older times Hutton and Playfair, in a broad 
and general manner, clearly pointed the way to the doctrine of 
uniformity of action and results throughout all known geological 
epochs down to the present day; but after a time, like the 
prophets of old, they obtained but slight attention, and were 
almost forgotten, and the wilder cosmical theories of Werner more 
generally ruled the opinions of the geologists of the time. Later 
still, Lyell followed in the steps of Playfair, with all the advan- 
tages that the discoveries of William Smith afforded, and aided 
by the labours of that band of distinguished geologists—Sedg- 
wick, Buckland, Mantell, De la Beche, Murchison, and others, 
all of whom some of us knew. Notwithstanding this new light, 
even now there still linger the relics of the belief—which 
some of these geologists also maintained—that the physical 
ra which produces tae older strata were not only 

ifferent in kind, but also in degree from those which now rule 
the external world. Oceans the waters of which attained a high 
temperature attended the formation of the primitive crystalline 
rocks. Volcanic eruptions, with which those of modern times are 
comparatively insignificant, the sudden upheaval uf great moun- 
tain chains, the far more rapid decomposition and degredation of 
rocks, and, as a consequence, the more rapid deposition of strata 
formed from their waste—all these were assumed as certainties, 
and still linger in some parts of the world among living geologists 
of deservedly high reputation. The chief object of this address 
is, therefore, to attempt to show that whatever may have been 
the state of the world long before geological history began, as 
now written in the rocks, all known formations are comparatively 
so recent in geological time that there is no reason to believe that 
they were produced under physical circumstances differing 
either in kind cr degree from those with which we are now more 
or less familiar. It is unnecessary for my present purpose to 
enter into details connected with the recurrence of marine 
formations, since all geologists know that the greater part of 
the stratified rocks were deposited in the sea, as proved by the 
molluscs and other fossils which they contain, and the order of 
their deposition and the occasional stratigraphical breaks in suc- 
cession are also familiar subjects. What I have partly to deal 
with now are exceptions to true marine stratified formations, and 
after some other important questions have been considered, I 
shall proceed to discuss the origin of various non-marine deposits 
from nearly the earliest.known time down to what by comparison 
may almost be termed the present day. All, or nearly all, 
stratified formations have been in a sense metamorph » Since, 
excepting certain limestones, the fact of loose incoherent sedi- 
ments having been by pressure and other agencies turned into 

id rocks constitutes a kind of metamorphism. This, however, 
is only a first step towards the kind of metamorphism, the fre- 
quent recurrence of which in geological time I have now to insist 
upon, and which implies that consolidated strata have under- 
gone subsequent changes of a kind much more remarkable. 
Common stratified rocks chiefly consist of marls, shales, slates, 
sandstones, conglomerates, and limestones, generally distinct and 
definite ; but not infrequently a stratum, or strata, may partake 
of the characters in varied proportions of two or more of the 
above-named species. It is from such strata that metamorphic 
rocks have been produced, exclusive of the metamorphism of 
igneous rocks, on which I will not enter. These may be looked 
for in every manual of geology, and usually they may be found in 
them. As a general rule, metamorphic rocks are apt to be much 
contorted, not only on a large scale, but also that the individual 
layers of mica quartz and felspar in gneiss are bent and folded in 
a great number of minute convolutions, so small that they may 
be counted by the hundred in a foot or two of rock. Such meta- 
morphic rocks are often associated v ith masses of granite both in 
bosses and in inter-stratified beds or layers, and where the meta- 
morphism becomes extreme it is often impossible to draw a 
boundary line between the gneiss and the granite ; while, on the 
other hand, it is often impossible to draw any true boundary 
between gneiss—or other metamorphic rocks—and the ordinary 
strata that have undergone metamorphism. Under these circum- 
stances, it is not surprising that, when chemically analysed, there 
is often little difference in the constituents of the unmeta- 
morphosed and the metamorphosed rock. This is a point of some 
importance in relation to the origin and non-primitive character 
of gneiss and other varieties of foliated strata, and also of some 
quartzites and crystalline limestones. I am aware that in North 
America formations consisting of metamorphic rocks have been 
stated to exist of older date than the Laurentian gneiss, and 
under any circumstances it is obvious that vast tracts of pre- 
Laurentian land must have existed in all regions, by the degra- 
dation of which sediments were derived wherewith to provide 
materials for the deposition of the originally unaltered Laurentian 
strata. In England, Wales, and Scotland attempts have also 
been made to prove the presence of more ancient formations, but 
I do not consider the data provided sufficient to warrant any such 
conclusion. In the Highlands of Scotland, and in some of the 
Western Isles, there are gneissic rocks of pre-Cambrian 

ge, which, since they were first described by Sir Roderick 
Murchison in the North-west Highlands, have been, I think, 
justly, considered to belong to the Laurentian series, un- 
conformably underlying Cambrian and Lower Silurian rocks, 
and as yet there are no sufficient grounds for dissenting 
from his conclusion that they form the oldest known rocks in the 
British Islands. It is unnecessary here to discuss the theory of 
the causes that produced the metamorphism of stratified rocks, 
and it may be sufficient to say that, under the influence of deep 
underground heat, aided by moisture, sandstones have been con- 
verted into quartzites, limestones have become crystalline, and 
in —- slaty, and schistose rocks, under like circumstances, 

i 


there is little or no development of new material, but rather, in 
the main, a re-arrangement of constituents, according to their 
chemical affinities, in rudely crystalline layers, which have very 


often been more or less developed in pre-existing planes of 
bedding. The materials of the whole are approximately the 
same as those of the unaltered rock, but have m re-arranged 
in layers, for example, of quartz, felspar, and mica, or of horn- 
blende, &c., while other minerals, such as schorl and garnets, are 
of not infrequent occurrence. It has for years been an esta- 
blished fact that nearly the whole of the mountain masses 
of the Highlands of Scotland — exclusive of the Lauren- 
tian, Cambrian, and Old Red’ Sandstone formations — 
mostly consist of gneissic rocks of many varieties, and of 
uartzites, and a few bands of crystallised limestone, which, 
rom the north shore to the edge of the old red sandstone, are 
repeated again and again in stratigraphical convolutions great 
and small, Many large bosses, veins, and dykes of granite are 
associated with these rocks, and, as —7 stated, it sometimes 
happens that it is hard to draw a geological line between granite 
and gneiss and vice versé. These rocks, once called primary or 

imitive, were first proved by Sir Roderick Murchison to be of 
uower Silurian age, thus revolutionising the geology of nearly 
one-half of Scotland. To the same age ot one by far the 
greater part of the broad hilly region of the south of Scotland 


that lies between St. Abb’s Head on the east and the coast of 
Ayrshire and Wigtonshire on the west. In the south-west part 
of this district several great masses of 

Silurian rocks, which in their neigh 
chist and even into fine-grained gneiss, 


anite rise amid the Lower 
ood pass into mica- 


After giving some more instances of the metamorphism of 


Silurian rocks in England, Ireland, and on the Continent of 
ae Dr. Ramsay proceeded to examine the Devonian and 
Old Sandstone strata, and showed that metamorphic action 
had been at work there, though in a smaller degree. He had 
still less evidence of such action in carboniferous strata, and 
could find no instance of it at all in Permian strata. After 
alluding to the numerous cases of such action in Mesozoic or 
secondary formations, and to its presence also in certain Eocene 
formations, Dr. Ramsay continued : ‘‘This ends my list, for I 
have never seen or heard of metamorphic rocks of later date than 
those that belong to the Eocene series. Enough, however, has 

n said to prove that from the Laurentian epoch onward the 
ppasemenes of extreme metamorphism of strata has been of 
requent occurrence all eye Paleozoic and Mesozoic times, 
and extends even to a re of the Eocene series equivalent to the 
soft unaltered strata of the formations of the London and Paris 
basins, which, excepting for their fossil contents, and sometimes 
highly inclined positions, look as if they had only been recently 


deposited. 

The President then, in a similar fashion, traced volcanic action 
through all the geological epochs from the Lower Silurian to 
Eocene, Miocence, and even Pliocene times :—‘‘ Enough has been 
said to show that in nearly all geological ages volcanoes have 
played an important part, now in one region, now in another, 
on very early Palwozoic times down to the present day ; and, as 
far as my knowledge extends, at no period of geological history 
is there any sign of their having played a more important part 
than they do in the epoch in which we live.” 

The great mountain chains of the world were next examined 
by Dr. Ramsay, with the view of showing the recurrences of the 
Ronn of their upheaval and origin throughout all known 

eographical time. The Scotch and Welsh hills, the Ural 
Mountains, the Alleghanies, the Alps, the Apennines, the 
Pyrenees, the Himalayan Mountains, and others were instanced, 
many from the speaker’s personal knowledge. Dr. Ramsay 
proceeded :—‘‘I now come to the discussion of the circum- 
stances that produced numerous recurrences of the development 
of beds of various salts—chiefly common rock salt—in many 
formations, which, it will be seen, are to a at extent con- 
nected with continental or inland conditions. In comparatively 
rainless countries, salts are often deposited on the surface 
of the ground by the effect of solar evaporation of moisture 
from the soil. Water dissolves certain salts in combination with 
the ingredients of the underlying rocks and soils, and brings it 
to the surface, and when solar evaporation ensues the salt or 
salts are deposited on the ground. This is well known to be the 
case in and near the region of the Great Salt Lake in North 
America, and in South America, in some of the nearly rainless 
districts of the Cordillera, extensive surface deposits of salts of 
various kinds are common. The surface of the ground around 
the Dead Sea is also in extra dry seasons covered with salt, the 
result of evaporation, and in the upper provinces of India 
—mentioned by Medlicott and Blanford—* many tracts of land 
in tho Indo-Ganetic alluvial plain are rendered worthless 
for cultivation by an efflorescence of salt known in the North- 
est vinces as Reh’, while every geographer knows that in 
Central Asia, from the western shore of the Caspian Sea to the 
Kinshan Mountains of Mongolia, with rare exceptions, nearly 
every lake is salt in an area at least 3500 miles in length. This 
circumstance is due to the fact that all so-called fresh water 
springs, and therefore all rivers, contain small quantities of salts 
in solution only appreciable to the chemist, and, by the constant 
evaporation of pure water from the lakes, in the course of time it 
ily happ that these salts get concentrated in the 
water by the effect of solar heat, and, if not already begun, 
precipitation of solid salts must ensue.” 

The earliest deposits of rock-salt of which he knew were those 
of the Punjab salt range, as to the origin of which he inclined to 
the inland lake theory. These are found in strata which are pro- 
bably of the Lower Silurian age. He then noticed various 
deposits of rock-salt in Upper Silurian, Devonian, and car- 
boniferous rocks in the United States and in Russia. He also 
referred to some borings for coal lately made near Middlesbrough, 
which resulted in the discovery of a bed of Permian salt :—*‘ This 
bed of Permian salt is of some importance, since I have been con- 
vinced for long that the British Permian strata were deposited, not 
in the sea, but in salt lakes, comparable in some respects to the 
Great Salt Lake of Utah, and in its restricted fauna to the far 
greater salt lake of the Caspian Sea.” 

The Permian strata of hg Dr. Ramsay thinks, were also 
not necessarily deposited in a wide ocean. After tracing the 
appearances of salt through the later geological periods down to 
the Pliocene, the President observed that more instances might 
doubtless be given :—‘‘ Rnough, however, has been done to show 
that rock salt and other salts are of frequent recurrence through- 
out all geological time, and as, in my opinion, it is impossible 
that common salt can be deposited in the open ocean, it follows 
that this and other salts must have been precipitated from solu- 
tions which, by the effect of solar ee became at length 
super-saturated, like those of the Dead Sea, the Great Salt Lake 
of Utah, and in other places which it is superfluous to name.” 

He turned next to fresh-water formations deposited in lakes and 
estuaries :—“‘ In the introduction to the ‘Geology of India,’ by 
Messrs. Medlicott and Blandford, mention is made of the 
Blaini and Krol rocks as probably occupying hollows furme1 by 
denudation in the old gneissic rocks,’ and the inference is 
drawn that ‘if this be a correct view, it is probable that 
the cis-Himalayan palzozoic rocks are in great part of fresh- 
water origin, and that the present crystalline axis of the 
Western Himalayas approximately coincides with the shore 
of the ancient palzozoic continent, of which the Indian 

minsula formed a portion.’ The Krol rocks are classed 

roadly with ‘Permian and carboniferous’ deposits, but the 
Blaini beds are doubtfully considered to belong to Upper 
Silurian strata. If this point be by-and-bye established, this is 
the earliest known occurrence of fresh-water strata in any of the 
more ancient Paleozoic formations. It is a fact worthy of 
notice that the colour of the strata formed in old lakes—whether 
fresh or salt—of Palzozoic and Mesozoic age, is apt to be red—a 
circunstance due to the fact that each little grain of sand or 
mud is usually coated with a very thin pellicle of peroxide of 
iron. Whether or not the red and purple Cambrian rocks may 
not be partly of fresh-water origin is a question that I think no 
one but myself has rai There is, however, in my — 
no doubt with regard to the fresh-water origin of the Old Red 
Sandstone, as distinct from the contemporaneous marine 
deposits of the Devonian strata. This idea was first started 
by that Sages er. Dr. Fleming, of Edinburgh, 
followed by Mr. win-Austen, who, from the absence 
of marine shells and the nature of the fossil fishes in these 
strata, inferred that they were deposited, not in the sea, as had 
always been asserted, but in a great fresh-water lake, or in a 
series of lakes. In this opinion I have for many years agreed, 
for the nearest analogies of the fish are, according to Huxley, the 
ey of African rivers, the ceratodus of Australia, and, in 
ess degree, the lepidosteus of North America. The truth of the 
supposition that the old red sandstone was deposited in fresh 
water is further borne out by the occurrence of a fresh-water 
shell, Anodonta Jukesii, and of ferns in the upper old red sand- 
stone in Ireland; and the same shell is found at Dura Den, in 
Scotland, while in Caithness, along with numerous fishes, there 
occurs the small bivalve crustacean Estheria Murchisonic.” 

After a catalogue of the’ fresh-water deposits in lakes 
and estuaries from the close of the Old Sandstone 
down to late Tertiary epochs, Dr. Ramsay said :— 

I now come to the last special subject for discussion in this 
address, viz., the recurrence of glacial epochs, a subject still con- 
sidered by many to be heretical, and which was generally looked 
upon as an absurd crotchet when, in 1855, I first_described to the 


Geological Society boulder beds, containing ice-scratched stones, 
and erratic blocks in the Permian strata of England. e same 
idea Lafterwards applied to some of the old red sandstone conglome- 
rates, and of late years it has become so familiar that the effects of 
glaciers have at length been noted by geologists from older Palw- 
ozoic epochs down to the present day. In the middle of last July 
I received a letter from Professor Geikie, in which he informed 
me that he had discovered mammillated moutonnée surfaces of 
Laurentian rocks, ing underneath the Cambrian sandstones 
of the north-west of Scotland at intervals, all the way from Cape 
Wrath to Loch Torridon, for a distance of about ninety 
miles. ‘The mammillated rocks are, says Professor Geikie 
“as well rounded off as any recent roche moutonnée,” an 
in one place ‘‘these bosses are covered by a huge angular 
breccia of this old gneiss—Laurentian—with blocks some- 
times five or six feet long.” This breccia, where it occurs, 
forms the base of the Cambrian strata of Sutherland, Ross 
and Cromarty, and while the higher strata are always well 
stratified, where they approach the underlying Laurentian gneiss 
“*they become pebbly, passing into coarse, unstratified agglo- 
merates or boulder-beds.” In the Gairloch district “it is utterly 
unstratified, the angular fragmentsstanding on end and at all angles,” 
just as they do in many modern moraine mounds wherever large 
laciers are found. ‘The general subject of Paleozoic glaciers has 
ong been familiar to me, and this account of more ancient 
glaciers of Cambrian age is peculiarly acceptable. ‘The next sign 
of ice in Britain is found in the Lower Silurian rocks of Wigton- 
shire and Ayrshire. In the year 1865 Mr. John Carrick Moore 
took me to see the Lower Silurian graptolitic rocks at Corswall 
Point in Wigtonshire, in which great blocks of gneiss, granite, 
&c., are embedded, and in the same year many similar erratic 
blocks were pointed out to me by Mr. James Geikie in the Silu- 
rian strata of Carrick, in Ayrshire. One of the blocks at Cors- 
wall, as measured by myself, is 9ft. in length, and the rest are of 
all sizes, from an inch or two ~ to several feet in diameter. 
There is no gneiss or granite in this region nearer than those of 
Kirkeudbrightshire and Arran, and these are of later geological 
date than the strata amid which the erratic blocks are embedded. 
It is, therefore, not improbable that they may have been derived 
from some high land formed of Laurentian rocks of which the 
outer Hebrides and parts of the mainland of Scotland form sur- 
viving portions. If so, then I can conceive of no agent capable 
of transporting large boulders and dropping them into the Lower 
Silurian mud of the seas of the time save that of icebergs or other 
floating ice, and the same view with regard to the neighbouring 
boulder-beds of Ayrshire is held by Mr. James Geikie. If, how- 
ever, anyone will point out any other natural cause, still in 
action, by which such results are at present brought about, 
should be very glad to hear of it. I must now turn to India for fur- 
ther evidence of the action of Palwozoicice. In the Himalayas of 
Pangi, south-east of Cashmere, according to Medlicott and Blan- 
ford, “old slates, supposed to be silurian, contain boulders in 
great numbers,” which they believe to be of glacial origin. 
Another case is mentioned as occurring in “transition beds of 
unknown relations,” but in another passage they are stated to be 
“very ancient, but no idea can be formed of their geological posi- 
tion.” The underlying rocks are marked by distinct glacial 
striations. The next case of glacial boulder-beds with which I 
am acquainted is found in Scotland, and in some places in the 
North of England, where they contain what seem to be indis- 
tinctly ice-scratched stones. I first observed these rocks on the 
Lammermuir Hills, south of Dunbar, lying unconformably on 
lower Silurian strata, and soon inferred them to be of glacial 
origin, a circumstance that was su uently confirmed by my 
colleagues, Professor and Mr. James Geikie, and is now familiar 
to other officers of the Geological Survey of Scotland. I 
know of no boulder formations in the carboniferous series, 
but they are well known as occurring on a large scale in 
the Permian brecciated conglomerates, where they consist 
and large blocks of stone, generally angular, 
embedded in a marly paste; . . . the fragments 
have mostly travelled from a distance, apparently from the 
borders of Wales, and some of them are 3ft. in diameter.” 
Some of the stones are as well scratched as those found in modern 
moraines, or in the ordinary boulder clay of what is commonly 
called the glacial epoch. In 1855 the old idea was still not unpre- 
valent that during the Permian epoch, and for long after, the 
globe had not yet cooled sro me to allow of the climates of 
the external world being universally affected by the constant 
radiation of heat from its interior. Fora long time, however, 
this idea has almost entirely vanished, and now, in Britain 
at all events, it is little if at all attended to, and other glacial 
episodes in the history of the world have continued to be 
brought forward and are no longer looked upon as mere ill- 
judged conjectures. ‘The same kind of brecciated boulder 
beds that are found in our Permian strata occur in the 
Rotheliegende of Germany, which I have visited in several 
oa and I believe them to have had a like glacial origin. 
fr. G. W. Stow, of the Orange Free State, has of late years 
given most elaborate accounts of similar Permian boulder-beds 
in South Africa. There great masses of moraine matter not only 
contain ice-scratched stones, but on the banks of rivers where the 
Permian rock has been removed by aqueous denudation, the 
underlying rocks, well rounded and mammillated, are covered by 
deeply incised glacier grooves pointing in a direction which at 
length leads the observer to the pre-Permian mountains whence 
the stones were derived that formed these ancient moraines. 
Messrs. Blanford and Medlicott have also given in ‘* The Geology 
of India” an account of boulder-beds in what they believe to 
Permian strata, and which they compare with those described by 
me in England many years before. ‘There the Godwana group 
of the Talchir strata contains numerous boulders, many of them 
6ft. in diameter, and ‘“‘in one instance some of the blocks were 
found to be polished and striated, and the underlying Vindhyan 
rocks were similarly marked.” ‘The authors also correlate these 
glacial phenomena with those found in similar deposits in 
uth Africa, discovered and described by Mr. Stow. In the 
olive group of the salt range, described by the same authors, there 
is a curious resemblance between a certain conglomerate “ and 
that of the Talchir group of the Godwana system.” This ‘‘ olive 
conglomerate ” belongs to the cretaceous series, and contains ice- 
transported erratic boulders derived from unknown rocks, one of 
which, of red granite, ‘‘is polished and striated on three faces in 
so characteristic a manner that very little doubt can exist of its 
having been transported by ice.” One block of red granite at the 
flayo Salt Mines of Khewra ‘‘is 7ft. high and 19ft. in circum- 
ference.” In the “ transition beds” of the same authors, which 
are sup to be of upper cretaceous age, there also are boulder 
beds with erratic blocks of great size. I know of no evidence of 
glacial phenomena in Eocene strataexcepting the occurrence of huge 
masses of included gneiss in the strata known as F lysch in Switzer- 
land. On this question, however, Swiss geologists are by no means 
agreed, and I attach little or no importance to it as affording 
evidence of glacier ice, Neither do I know of any Miocene 
lacier deposit excepting those in the north of Italy, near Turin, 
Searibed by the late eminent geologist, Gastaldi, and which L 
saw under his guidance. hese contain many large erratic 
boulders derived from the distant Alps, which, in my opinion, 
were then at least as lofty, or even higher, than they are 
now, especially if we consider the immense amount of denu- 
dation which they underwent during Miocene, later Tertiary. 
and post-Tertiary times. At a still later date there occu 
in the north of Europe and America what is usually misnamed 
“The Glacial = when a vast glacial mass covered all 
Scandinavia, and distributed its boulders across the north of 
Germany, as far south as the country around Leipsic, when 
Ireland also was shrouded in glacier ice, and when a great 
glacier covered the larger t of Britain, and stretched 
southward, perhaps nearly as far as the Thames on one side, and 
certainly covered the whole of Anglesey, and probably the whole, 
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or nearly the whole, of South Wales. This was after the advent 
of man. Lastly, there is still a minor glacial epoch in progress 
on the large and almost unknown Antarctic continent from the 
high land of which in latitudes which partly lie as far north as 
60 deg. and 62 deg., a vast sheet of glacier ice, of great thickness, 
extends far out to sea, and sends fleets of icebergs to the north, 


thereto melt in warmer latitudes, If in accordance with the theory | th 


of Mr. Croll, founded on astronomical data, a similar climate 
were transferred to the northern hemisphere, the whole of 
Scandinavia and the Baltic would apparently be covered with 
ree’ ice, and the same would probally the case with the Faroe 

slands and great part of Siberia, while even the mountain tracts 
of Britain m ght again maintain their minor systems of glaciers. 
In opening this began with the of the oldest 
metamorphic rocks that I have seen—the Laurentian strata. It 
is evident to every person who thinks on the subject that their 
deposition occurred far from the beginning of recognised geo- 
logical time. For there must have been older rocks by the 
degradation of which they were formed. And if, as some 
American ag go affirm, there are on that continent meta- 
morphic rocks of more ancient dates than the Laurentian strata, 
there must have been rocks more ancient still to afford materials 
for the deposition of these pre-Laurentian strata, Starting with 
the Laurentian rocks, I have shown that the phenomena of 
metamorphism of strata have been continued from that date all 
through the later formations, or groups of formations down to 
and including part of the Eocene strata in some parts of the 
world. In like manner I have shown that ordinary volcanic 
rocks have n ejected in Silurian, Devonian, Carboniferous, 
Jurassic, Cretaceo-Oolitic, Cretaceous, Eocene, Miocene, and Plio- 
cene times, and from all that I have seen or read of these ancient 
volcanoes, I have no reason to helieve that volcanic forces played a 
more important part in any period of geological time than they do in 
this our modern epoch, , also, mountain chains existed oe da 
the ae of the Silurian rocks, others of later date before 
the old red sandstone strata were formed, and the chain of the 
Ural before the deposition of the Permian beds. ‘The last great 
upheaval of the Alleghany Mountains occurred between the close 
of the formation of the carboniferous strata of that region and 
the deposition of the new red sandstone. According to Darwin, 
after various oscillations of level, the Cordillera underwent its 
chief upheaval after the cretaceous epoch, and all geologists 
know that the Alps, the Pyrenees, the Carpathians, the 
Himalayas, and other moutain chains, which I have named, 
underwent what seems to have been their chief great upheaval 
after the a gone of the Eocene strata, while some of them were 

in lifted up several thousands of feet after the close of the 

iocene epoch. The deposition of salts from aqueous solutions in 
inland lakes and lagoons appears to have occu: through alltime— 
through Silurian, Devonian, Carboniferous, Permian, 'I'riassic, 
Jurassic, Cretaceous, Eocene, Miocene, and Pliocene epochs— 
and it is now going on. In like manner fresh water and estuarine 
conditions are found now in one region, now in another, through- 
out all the formations or groups of formations ibly from 
Silurian times onward, and glacial phenomena, so far from bein, 
confined to what was and is generally still termed the glaci 
epoch, are now boldly declared, by independent witnesses of 
known high reputation, to begin with the Cambrian epoch, and 
to have occurred somewhere, at intervals, in various formations, 
from almost the earliest Paleozoic times down to the last post- 
Pliocene “‘ glacial epoch.” If the nebular hypothesis of astrono- 
mers be true—and 1 know of no reason why it should be doubted— 
the earth was at one time in a purely gaseous state, and afterwards 
in a fluid condition, attended by intense heat. By-and-bye consoli- 
dation, due to partial cooling, occurred on the surface, and as radia- 
tion of heat went on the outer shell thickened. Radiation still 
going on, the interior fluid matter decreased in bulk, and, by 
force of gravitation, the outer shell being drawn towards the 
interior, gave way, and, in parts, got crinkled up, and this, 
——- to cosmogonists, was the origin of the earliest mountain 
chains. I make no objection to the 5 or wee which, to say the 
least, seems to be the best that can offered, and looks highly 
probable. But, assuming that it is true, these hypothetical 
events ozcurred so long before authentic geological history began, 
as written in the rocks, that the earliest of the physical events to 
which I have drawn your attention in this address was, to all 
human apprehension of time, so enormously removed from these 
early assumed cosmical phenomena, that they appear to me to 
have been of comparatively quite modern occurrence, and to 
indicate that from the Laurentian epoch down to the present da 
all the physical events in the history of the earth have vari 
neither in time nor in intensity from those of which we now have 
experience, er many of our British geologists hold similar 
opinions, but, if it be so, it may not be altogether useless to have 
considered the various subjects separately on which I depend to 
prove the point I had in view. 


At the conclusion of the address, 


Mr. Hussey Vivian, M.P., pro a vote of thanks to the 
President for his able address. He was sure all who had been 
able to follow his argument must have been deeply impressed 
with its great weight and novelty. It had been said that geology 
was inconsistent with the truths of revealed religion. He totally 
denied that, and if he wanted any proof of it he could find no 
better than the admirable address delivered by the President. 
The moral that he drew from it was that throughout the long 
ages of the world, eo long that the human ‘mind could not by 
possibility grasp them, God had been working by the same means 
and in the same manner as at the present moment. That, in a 
few words, h2 took to be the moral of the address, 

Mr. Gwyn Jerrreys seconded the motien, which was carried 
by acclamation. 

The Prestpent having briefly acknowledged the compliment, 
the proceedings terminated. 


Sovran Mussum. —Visitors the week ending 
Aug. 21st, 1880:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m, to 10 p.m., Museum, 11,789; mercantile marine, 
building 1 isterials, and other collections, 6724. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 1886; mercantile marine, building materials, and other 
collection:, 759. Total, 21,158. Average of corresponding week 
° ord years, 20,113. Total from the opening of the Museum, 


TriaL or Darsy’s Patent Broapstpe DiccEr.—Last week 
there was a ee trial of this machine, in a field near Scholes 
station, on the Wetherby branch of the North-Eastern Railway. 
In our report of the “=a Society’s show the “digger” was 
fully described, and it is therefore only necessary to say that it 
digs a breadth of 20ft. by means of three broad forks, and turns 
the sods completely over. It was tried on Thursday week, in a 
field of strong land, which has been in grass for two years, in 
presence of a number of practical agriculturists from different 
parts of England, Wales, and Scotland. The trial was most 
successful, and great satisfaction was expressed at the manner in 
which the digger performed its work. though not going at full 
8] the work was accomplished at the rate of about an acre in 
fift -five minutes. Messrs. McLaren have arranged for the sole 
right to manufacture the machine, and intend to introduce some 
improvements into the next one they make. The steering tackle 
in the present ‘‘digger” is placed behind, but experience has 
proved that it would be better in front, and the next machine 
will have the tackle in that position. 
there will be five or six, and other 

igger,” an not impre le manufacture may yet 
become # branch of industry in Leeds, re 


nstead of three forks | add 
slight alterations may also be | i 


THe WENNINGTON Rattway AccipEent.—The accident which 
took place at Wennington was, after all, one of a very ordinary 
character, and presents no features of technical interest. The 
engine left the rails at a crossing, which was out of order, and it 
is not improkable that little damage would have been done had 
not a leading vehicle struck the abutment of a bridge spanning 

e line. The verdict of the ’s jury pr on Friday, 
the 20th inst., is as follows :—The jury find (1) that the death of 
James Stewart and others was caused by the collision of part of 
the train in which the deceased were travelling with the stone- 
work of the bridge ; (2) that the collision resulted from the engine 
leaving the rails at the crossing, and so causing the carriages in 
which the deceased were travelling also to leave the line of rails ; 
(3) that the speed of the train on reaching the crossing was much 
greater than the general conditions of the crossing and its sur- 
roundings would warrant; (4) that the brake power in this 

articular train was totally inadequate. Recommendations :— 
ft) That special instructions as to speed, &c., should be issued in 
case of all curves and crossings at all corresponding with the 
one at Wennington; (2) that a more complete inspection by a 
duly authori! i is necessary, and should immediately 
follow upon the alteration of levels, &c., made by the platelayers ; 
(3) that erossings and guard rails, especially when on such curves 
as that at Wennington, should have more careful attention ; (4) 
that a system of continuous brakes should be applied to all pas- 
senger trains as early as possible. 

Brivce Buitpinc America. — From time to time 
accounts of bridges made by United States firms reach this 
country which excite some wonder, and even some doubt, in 
Englis minds. At one time we hear of a great bridge being 
designed, constructed, carried to the required site, and put up, in 
about three weeks or a month. On other occasions we are 
startled by the boldness with which a great river is spanned, or 
a ravine crossed, by a bridge, without the aid of any scaffolding 
or centering to speak of. Most of these statements are, perhaps, 
nearly true, local colouring and a little exaggeration being 
allowed for. Sometimes, however, we are told things hard to 
believe concerning the cheapness of bridge building in America. 
Yet these assertions are made with a coolness and precision 
which suffices now and hen to deceive even the wary and 
experienced, A notable instance of this has recently occurred. 
The pages of a contemporary last week contained engravings and 
descriptive particulars of a bridge = = in Can: at a place 
called Galt, about fifty-eight miles from Toronto, on the Credit 
Valley Railway. This bridge consists of five spans, of 550ft. 
each. It is constructed for a single line of way. The piers have 
an average height above ground of ubout 165ft., and two of them 
have been, to Judge by the drawings, put in in water 50ft. deep. 
The thickness of the piers is 30ft., and if we assume that they are 
only 15ft. wide, each pier would contain 3300 yards, or, for the 
six piers, 19,800 cubic yards. Our acne eed states that the 
cost of this bridge was 60,582 dols., thus ie up :—Stone, for piers 
and foundations, 14,733 dols.; cement from Shorola and cartage, 
810 dols.; Esson’s contract for piers complete, 10,772 dols.; Toronto 
Bridge poe ag | for superstructure erected, 30,187 dols.; tresseling 
at both ends, 3110 dols.; supervision and sundries, 960dols. Never, 
surely, was there so wonderful a bridge as this. The great piers 
cost only 5s. 4d. a cubic yard, including foundations and 
scaffolding. Cement came to only 2d. per cubic yard. All this 
is remarkable enough, but what shall we say of five spans of 
550ft. each, or 2750ft. of girders, which cost only £6037, or £1207 
per span! Even at £15 a ton, this only allows 804 tons for 
two girders with their cross girders—which, by the way, are 
shown 52ft. apart in the drawings—carrying a single line of road 
over a gap of 550ft. Finally, the total cost of the structure is 
about £4 8s. per lineal foot!!! If it be suggested that ‘‘dollars” is 
a misprint for ‘‘ pounds sterling,” we shall still have a good deal 
to wonder at, for £60,382 would be so moderate a price for such a 
structure that we can with difficulty believe that it was built for 
that sum. We can accept a gi that comes from the other 
side of the Atlantic without wincing, but it is rather too much to 
expect English engineers to believe that a bridge consisting of 
five spans of wrought ironwork, standing 165ft. high, and each 
550ft. wide, could have been designed and put up complete for 
£12,176. This is really too much to expect. Perhaps some of 
our Canadian readers can tell us the truth about this bridge, 
what are the spans, how many of them are there, and what was 
the cost ? 

Unrrep States GOVERNMENT TEST REQUIREMENTS FOR BOILER 
Tron.—The following are the amended rules relating to the 
method for ascertaining the ductility, &c., of boiler iron, issued 
by Mr. Jas. A. Dumont, Supervising Inspector-General of 
Steamboats, under date of February 17th, 1880. The rule, No. 
as amended, reads as follows :—The manner of inspecting an 
testing boiler plates intended to be used in the construction of 
marine boilers by the United States inspectors shall be as 
follows, viz.:—The inspector shall visit places where marine 
boilers are being constructed, as often as —, for the purpose 
of ascertaining and making a record of the stamps upon the 
material, its thickness, and other qualities. ‘To ascertain the 
tensile strain of the plates the inspectors shall cause a piece to be 
taken from each sheet to be tested, the area of which shall equal 
one-quarter of one square inch, on all iron jin. thick and under ; 
and on all iron over ¥,in. thick the area shall equal the square of 
its thickness ; and the force at which the piece can be parted in 
the direction of the fibre or grain, represented in pounds avoir- 
dupois—the former multiplied by four, the latter in proportion 
to the ratio of its area—shall be deemed the tensile strain per 
square inch of the plate from which the sample was taken; and 
should the tensile strength ascertained by the test equal that 
marked on the plates from which the test-pieces were taken, the 
said plates must be allowed in the construction of 
marine boilers, provided always that the said plates possess the 
other qualities required by law, viz., homogeneousness, toughness. 
and ability to withstand the effect of repeated heating and 
cooling ; but should these tasts prove the marks on the said 
plates to be overstamped, the lots from which the test-plates 
were taken must be rejected as ng have the strength 
stamped thereon. But nothing herein shall be so construed as 
to prevent the manufacturers from restamping such iron at the 
lowest tensile strain indicated hy the samples, provided such 
restamping is done previous to the use of the plates in the manu- 
facture of marine boilers. To ascertain the ductility and other 
lawful qualities, iron of 45,0001b. tensile strength and under 
shall show a contraction of area of 15 per cent., and each addi- 
tional 1000 lb. tensile strength shall show 1 per cent. additional 
contraction of area, h to and including 55,000 T. S. In 
the following table will be found the widths—expressed in 
hundredths of an inch—that will — one-quarter of one square 
inch of section of the various thicknesses of boi‘er plates. The 


signs + (plus) — (minus) indicate that the numbers — f 


which these signs are p) are a trifle more or less, but will not, 
in any in:tance, exceed one-thousandth of an inch. The gauge 
to be employed by inspectors and others to determine the 
thickness of boiler plates and the widths in the table, will be any 
standard American gauge furnished by the Treasury Depart- 
ment :— 


"= 13838 — .. 0-26 = 96 — 0°35 = 
Owu=119— .. 02 =86— . = 67+ 
}’ = 100 033 = 764 .. se " = 50 


All bape ae intended to be tested on the Riehle, Fairbanks, or 
other reliable testing machine, must be repared in form, viz., 
Sin. in length, 2in. in width, cut out at their centres. We may 
, says the American Manufacturer, that, as Mr. Dumont 
nforms us, some manufacturers object to the rule because, under 
the ductility rule as now enforced, they are obliged to make the 
shells of their boilers from jin. to »,in. thicker than formerly, in 
order to get the allowance of steam which they want, 


Tre Parent OrFice..—From the annual report of the Com- 
missioners of Patents it appears that during 1879 there were 
5388 applications for patents. ‘This is a decrease of five upon the 
returns for the previous year, when the number of i grerer 
was 5393, being the highest ever recorded. Of the first 
number no fewer than 1877 applications—or a little over one- 
third—were abandoned, so that only 3461 proceeded to the final 
~- and arrived at maturity. In the United States, where an 
elaborate and expensive system of preliminary examination as to 
novelty, &c., is carried out, and where the powers of refusal 
vested in the examiners are unsparingly exercised, the proportion 
between the patents applied for and those granted is. much about 
the same. Appended to the report are a table and a diagram, by 
means of which it is shown that from 1852 to 1872 the progressive 
stamp duty of £50, due at the end of the third ~~ was paid 
on 30 per cent. of the patents then in force. ‘The further duty of 
£100, payable at the end of the seventh year, and which pay- 
ment carries the patent to the end of the full term of fourteen 
years, was paid on 11 per cent. only. From the report we learn 
that a new edition of the index to the patents granted from 1617 
to 1852 under the old law is in progress. It in being prepared by 
astaff of specially qualified clerks who have been appointed for 
that duty. Of the abridgment it appears that seven volumes 
have been issued since the date of the last report, which brings 
the entire series up to —— volumes. The Designs Depart- 
ment, which forms a sub-division of the Patent-office, has not 
been inactive, inasmuch as 14,323 certiticates of registration were 
issued, and three designs for sculpture were registered during the 
year. There were 2799 peer to r trade-marks, 
which makes a total of 19,164 applications since 1876, when the 
Act came into operation. Turning to the cash accounts we find 
that the gross revenue of the Patent-office was £189,454, the 
surplus income after paying all expenses being £144,230. 


chief items are :—Salaries, £26,608 ; stationery and books for the 


free public library, £2473; printing specifications and index 
inclusive of paper, £12,454. On comparing the revenue an 
expenditure of the several divisions of the Patent-office some 
curious inconsistencies present themselves. Thus, while the issue 
of the 14,323 certificates of registration of designs cost only 
£1020 the receipts being £5025, the expenditure of the Trade- 
marks Registry-office appears to have been £3700 in order to earn 
£4533, although only 2799 applications had to be dealt with. The 
publications of the Commissioners of Patents are sent to a 
number of libraries and other institutions at home and 
abroad, which form a long list in the appendix to the present 
report, 


CoaL-PIt Rerust.—Everyone who has passed through a coal 
pe district will have remarked the enormous accumulations 
of rub! The dust mounds 
of the estimable Mr. Boffin would be pigmies by the side of 
these gigantic heaps of ‘‘matter in the wrong place.” Until 
lately science shook its head mournfully at the piles; rubbish 


next turned 
a victory has be 
seems to havesuddenly to some one who was inquiring into 
the subject that bricks are made of clay; why, then, should 
not this clay be converted into bricks? The thought struck 
him as so happy that he communicated it to the mining experts 
of the locality. Of course they ridiculed the idea as visionary ; 
that is the general way with experts when new notions are p! 
before them. Fortunately the proprietors of a colliery that was 
greatly embarrassed with clay accumulations thought the idea 
might possibly have something in it. They accordingly had 
some experimental machinery made for disintegrating, pulveris- 
ing, kneading, and shaping the refuse, and in due course of time 
their courage was rewarded with a supply of excellent bricks, far 
superior in quality to those ordinarily sold in the market, and 
much lower in price. At present the machine manufactures a 
dozen and a-half of bricks per minute, but there is, of course, no 
practical limit to the productive power of a big colliery, as the 
owners might set up as many machines as they thought fit. At 
the more extensive workings large quantities of bricks are 
required annually for repairs, new buildings, and lining the 
shafts, and this invention thus brings consumption and produc- 
tion into the closest alliance. But no difficulty would be found, 
apparently, in disposing of any surplus, as the bricks have 

ready achieved such a reputation for themselves as insures a 
ready sale. We trust the discovery will in some slight measure 
compensate coalowners for the exceptionally low price to which 
competition has forced down the commodity in which they deal.— 
Glasgow Weekly Mail. 


A New Map or THE Wortp.—Mr, Stanford has published a 
library map of the world on Mercator’s projection, which is 
marked by several new and valuable features. As a mere work 
of cartographic art it deserves to take a high place, and. would 
be an ornament to any room. The land has all the main physical 
and other features any filled in, and its various divisions are 
coloured politically. What gives the map its chief value, how- 
ever, is the amount of information which has been graphically 
laid down upon the oceans. e ocean currents, for example, 
are shown by strong blue waved lines. The areas occupied by 
these currents, being chiefly caused by the great periodical winds. 
have a characteristically oscillating boundary. By means of 
arrow heads the directions of e currents are indicated. 
Figures in blue upon the waved lines give the- maxi- 
mum and minimum rates of the currents in nautical 
miles per twenty-four hours; the trustworthiness of these 
figures is guaranteed by the fact that they are based on 
the results worked out by the Hydrographic Department. 
The trade and monsoon winds are named over the map in red 
letters, and the areas over which they generally blow are tinted 
in colours, varying with the directions. A graduated scale at 
either side of tle chart shows the sun’s apparent progress to and 
fro between the tropics ; to the left the sun’s vertical action may 
be traced proceeding northward to the Tropic of Cancer, and to 
the right the return journey southward to the Tropic of Capri- 
corn. Dates are given at intervals of five days, the intervening 
days ee ee by small red dots. In spare spaces small in- 
set a ve been drawn to give the completion of the geography 
in the Polar areas, the average summer limit of open water, as 
‘ar as known, being indicated. e curves of equal magnetic 
variation are shown upon these small maps, and the magnetic 
poles indicated; the northern limit of woodsisalsoshown. The prin- 
cipal ocean mail routes are shown by broken black lines, and upon 
the longer lines the names of the ports of arrival and departure are 
iven. The number of days, the average of numerous voyages, 
is noted on each line, and the distances in nautical miles from 
port to port are also given. The submarine telegraph cables are 
shown by a different character of line, and the various cables to 
the United States have their respective dates attached. A 
pews gd red colour shows the British possessions all the world over, 
and indicates very clearly how frequent are the stepping-stones 


of British territory over the face of the earth. Such are the 


main features of this remarkable map; they are laid down with 
such clearness that there is no chance of confusion. It would be 
difficult to compress more really valuable information into so 
comparatively small a space. For counting-houses and school- 
rooms, and for all who can afford 
is small—its utility is obvious, 


a luxury the expense 


|| 
the discovery was made that the shale, one of the ingredients, 
could be made to yield a large quantity of petroleum by a 7 
process of distillation, and although the industry has not made, ' 
we believe, much progress, shale is now recognised to have a 
certain value, if a small one. There still remuined, however, 
i the bulk of the deposits to be dealt with, consisting in the main 
of the hard clay—it seems half petrified—which comes from the 
its with the biack diamonds. Human iagenuity according] 


Avs. 27, 1880. 


GINEER. 


EN 


THE 


160 


§ 


NOLUTAGNV LV UAAIYU AHL NO LAIT OITAVUGAH 


NOHdIS 


223348 9 z ‘ 9 
‘94S 
4 7 T 
433405 ov oc o s 


wos 


wold 


‘SUAANIONG ‘MUVTIO NIMGDL ‘UN UNV SAVITIIA "I 


= 
— . iin) |: 
— __ 
Ve, 
¥ 
dy 
< | | | | | | 
| 
athe 
— 
1 
| REN HE | ! | y 
i 
| 
| 
||| 
NYS | | | | 
VERS ~ jt | 
SSS 
if 
iF Mi] 
RN 


Ave. 27, 1880. 


THE ENGINEER. 


161 


FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuzge and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero.p and Co., Booksellers. 

LEIPSIC.--A. TwieTmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
1, Beekman-street. 


TO OORRESPONDENTS. 


ind it necessary to 


answers received by us may be 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request to copies. 

*,* All letters intended for insertion in THe ENGINEER, o7 
containing questions, must be accompanied by the name and 


address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

C.— We do not. 

P. P.— We have not heard. 


WILLSBRIDGE.—A ietter sent to you has been returned through the post. 
Send your full address. 

C. D, C. L. F. (Sharsted Court).—The gentleman you name is not a member 
A Tastitution of Civil Bagineers, We do not know his address. 

J. M. B.— We must refer you to the makers of the engine for replies to your 

questions. We have had no personal experience of its working. If you 

will consult our advertising columns you will see whether there are other 
engines of the kind likely to suit you. 

Constant ReaveR.—// you make a patented article or machine for yourself 
you wil, if you are found out, be liable to an actwn. It should be 
more ge 'y understood than it is, that no one can legally make for his 
own use a patented article unless he has the permission of the patentee, 

Ecossats.—The quantity of air which could be stored in such a vessel would 
not suffice to propel her for more than a few minutes. Fish torpedoes can 
vun at full speed for not more than about one minute. The waste of power 
incurred by using compressed air is enormous. If you are interested in the 
question you cannot do better than read an article on ‘‘ Compressed Air 
Locomotives,” which you will find in Tue Enorneer for June 18th, 1880. 

R. P. C.—Jn most towns a certain latitude is allowed for the production of 
smoke, which can hardly be avoided, and you seem to be very strictly, if not 
oppressively, dealt with. We do not think the inspector could secure a 
conviction against you for making a small quantity of brown smoke for five 
minutes in the hour. If the exhaust steam escapes into the chimney 
through a contracted nozzle, s0 as to cause a draught in the sire, it will do 
good and abate smoke ; if it only flows lazily into the chimney it will tend 
to cause the deposit of soot, and will doharm. You can heat the water by 
a coil in the smoke-box as you propose, but the coil must be kept clear of soot. 

W. H. B.—The strain brought to bear on the chain depends entirely on its 
elasticity or the amount to which it will stretch when it receives the blow, 
and on the elasticity of ths falling weight. The work stored up in the 
weight is found by the formula a , where W is the weight in pounds, 
wv the velocity in feet per second, and g = 32°2, If the height of the fall be 
known, then you can at once find the foot-pounds of work in the weight 
at the moment it strikes the stop. The striking force or strain will vary in 
the proportion which the distance stretched by the chain bears to the whole 
fall. t us suppose, for example, that the fali is 10ft. and the weight 
one ton, then the weight on striking has 10 foot-tons of work init. If the 
chain stretches yh of a foot, then the force exerted as a pull through 
that distance will be 1000 tons. If the chain stretched 1/t., then the strain 
would be only 10 tons ; the point to which the chain is attached also gives 
way a little, It is practically impossible to compare a vercussive force 
with pressure, to any good purpose. 


COMPRESSING MALT. 
(To the Bditor of The Bngineer.) 
ont shall feel obliged if any of your readers could furnish me with 
the address of any makers of hi for pressing malt and like 
substances into sacks, if such a machine exists. R. E. P. 


COTTON PULP FOR HOUSE DECORATIONS. 

(To the Editor of The Engineer.) 
Sir,—Can any of your readers tell me where further information can 
be obtained concerning an invention for substituting cotton pulp for 
terra-cotta, for use in interior architectural decorations, mouldings, and 
for household utensils and ornaments—a notice of which appeared in 
your journal of ey 15th, 1879. 


INQUIRER. 
Bolton, August 


SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance): — 

Half-yearly (including double number)... £0 14s. 64. 
Yearly (including two double numbers)... . £1 9s. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue is regis Sor transmission abroad, 
Cloth Cases for binding Taz Enatneer Volume, price 2s. 6d. each. 
The ing Volumes of Tak ENGINEER can be had, price 18s. each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, and 47. 
A complete set of Tue ENnGIngER can be made up, comprising 47 volumes, 
price 40 guineas. 
Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below : — i 8 paying in 
free. Subscriptions sent order must be accompani 

etter of advice to the Publisher. Thick Paper ‘Copies may be had, ¥f 
i nffice Order. — Australia, Belgium, Brazil, British 
ttance 'ost-o, jum, 

Columbia, British Guiana, Canada, Cape of Good Hope, Denmark 


France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roum Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West China vid Sout it 

8, £1 lés. India, £2 0s. 6d. 

ittance by Bull in bear ger Buenos Ayres, lon, France, 
and A Greece, Ionian Islands, Norway, Panama, Russia, 
Spain, Sweden, £1 16s, Chili, Borneo, and Java, £2 bs. ‘ 

ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and wnder is three shillings; 
for every two lines afterwards one shilling and si. : odd lines are 
charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be danereed with all practical 
regularity, but regularity cannot be guaranteed in any such case. AU 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o’cLock on TuuRSDAY EvxENING IN EACH WEEK. 

*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Riche ; all 

other letters to be addressed to the Editor of Tax Exoineenr, 168, Strand. 
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STEEL BOILERS. 

Wuetuer boilers shall or shall not, ought or ought 
not, to be made of steel, is still a vexed question with 
engineers. For more than twenty years steel has been 
used in some form or another for the purpose, and for 
more than ten years it has been very largely used. But 


it does not appear that among engineers, boiler-makers, | heard 


or boiler users, anything resembling unanimity of opinion 
concerning its fitness or unfitness for the intended pur- 

exists. Nothing indeed, can be more remarkable 
than the diverse experiences which both the advocates 
and the opponents of steel can advance in support of 
their statements. Thus, for example, Messrs. Hick, 
Hargreaves, aud Co., of Bolton, have made _alto- 
gether some 12,000 tons of steel boilers, and are 
quite satisfied with the result. Mr. Greig, a member 
of the firm of John Fowler and Co., of Leeds, 
after an extended use of steel for boilers, main- 
tains, like Messrs, Hick, Hargreaves, and Co., that 
there is nothing like steel for boilers. If we turn in 
other directions we are met by stories of constant and 
costly a and failure, * for example, in the 
case of Mr. Webb, who tried steel on a large scale for 
locomotive fire-boxes, and was compelled to abandon it 
as useless for the purpose. If we ask marine engine 
builders their opinion we get different answers. Some 
firms value steel highly, and when left to themselves use 
nothing else. Others will not have it at any price, 
asserting that it is the most treacherous material under 
the sun. The views of each party are strongly advocated 
whenever the chance arises; and there is a growing 
tendency to discuss the subject in anything but a calm 
and judicial spirit. The word “prejudice” is far too 
freely used ; and the advocates both of iron and of steel 
are each becoming day by day more intolerant of the argu- 
ments used by the other side. The engineer who adheres 


to the use of iron is told by one party that he “is prejudiced | Be 


conservative,” and we have on the other hand heard a firm 
who used steel called “ ignorant radicals, hunting up any- 
thing new just for the sake of change.” This is not as 
it should be. Steel presents problems which are far 
from settled, and unless engineers will to discuss 
the questions raised, calmly, and in the light of experience, 
no satisfactory conclusions will ever be arrived at. 

Much of the mental perplexity caused by the behaviour 
of steel is due to want of observation on the part 
of those who try it. It is certain, for example, 
that a sound plate will not crack without cause ; yet to 
hear those who argue against steel one would 
imagine that steel is an exception to the rule, and that it 
does crack without a cause. If every time a steel plate 
cracks or gives way, all the circumstances of the failure 
are investigated, a great deal will be learned of no 
small value. Much has been done entirely on this plan 
to enable steel to be worked. Nothing, for example, but 
careful observation showed that punching steel rails 
reduced their strength, while they might be drilled with 
impunity. In the same way, when a plate cracks, we may 
rest assured that the cause of the cracking might be dis- 
covered by proper investigation ; and when the cause was 
ascertained it would be easy to say whether it was or was 
not preventible in future. The great danger is just now 
that every failure of a steel plate will be called 
mysterious; and that all attempts to solve the 
mystery will be abandoned as hopeless. There would 
be nothing mysterious about the cracking of a 
steel plate if it was known why it cracked ; and it is 
too much to say that in an inquiring age like this, 
while men are possessed of almost boundless facilities 
for research, any problem of the kind must be regarded 
as insoluble. Much, we repeat, can be learned from 
carefully studying the treatment which every steel plate 
receives, and watching the result of that treatment. It 
seems to be proved beyond doubt that steel, however 
excellent, is a material which demands special treatment 
in order to obtain the best result from its use ; and the 
sooner this truth is accepted by all parties the better. 
Certain of the extreme steel party deny the statement ; 
but when they are driven into a corner they always admit 
that, “of course,” they do not treat a steel boiler plate 
in quite the same way as they treat iron plates. It does 
not follow because the metal has certain idiosyncracies 
which require to be considered, that it is therefore unfit 
for the stated purpose. But it ought to be admitted 
cheerfully that it has its peculiarities,and then their 
nature can be freely studied, and we shall know how to 
treat with them to the best advantage. 

Standing as we do outside the arena ; neither making 
nor using, selling, nor buying steel boilers or steel plates, 
we can perhaps see more of the merits of the contest 
than those who are actually engaged in it. The con- 
clusions at which we have arrived have only been adopted 
after an extended observation of what is being done, and 
has been done fora long time past, in the adoption of steel 
for boilers ; and being reached entirely without prejudice, 
it will perhaps be granted that they possess some value. 
Briefly stated they are, first, that steel boiler plates 
require special treatment to prevent cracking; second, 
that this special treatment involves no difficulties which 
cannot be very readily overcome; third, that experience 

uired with thin steel boiler plates—gin. to }in. thick— 
will not apply fully to thicker plates—in. to lin.; fourth 
that pare acquired in the working of plates of small 
area will not fully apply to the working of plates of 
area; fifth, that there appears to be at this moment in 
Great Britain only two firms whose steel gives uniformly 
excellent results, We do not hesitate to name these 
firms—they are the Landore Steel Company and the 
Steel Company of Scotland, and we base our statement 
on the fact that the firms who assert that they never 
have any failures, procure all their steel from them. 
It must be clearly understood that we do not say 
of our own knowledge that the steel made at Lan- 
dore or by the Steel Company of Scotland is better than 
any other ; but only that those whoassert that they have 
no failures use these steels, while those who say that they 
cannot make steel a success do not get their plates fromthe 
firms we have named. If it be true that the houses named 
make better boiler plates than others, then the knowled, 
they possess ought to extend. In the present day it is diffi- 
cult to keep trade secrets ; and analyses and tests ought to 
be able to show why their steel possesses peculiar merits. 
It is worth noticing in this connection that we have not 


that the successful makers of steel boilers have ! th 


tried the plates made oe firms, and rejected them 
in favour of Landore or Scotch plates ; so that those who 
may think that success is secured by the boilermaker 
mf not by the steel maker need not fear that we can urge 
anything against their views. ‘ 

hilst we admit that excellent boilers have been made 
of steel, and may be made of steel, we cannot shut our 
eyes to the truth that a great deal of an apparently 
admirable metal is quite unsuitable for this purpose. Thus 
Bessemer steel, it is said, cannot be used for boiler plates 
with any certainty of obtaining a satisfactory result, 
and the reason appears to be this—the whole process of 
clearing some five tons or so of iron, of carbon, silicon, and 
other impurities, occupies only some twenty minutes. 
If the contents of the ladle are under-blown or over- 
blown the resulting steel may be spoiled for boiler work ; 
but the question of under or over-blowing is one of 
minutes, we had almost said of seconds. The proper 
time to stop is determined in this country by the colour 
and length of the flame. Itis a matter purely of judg- 
ment on the part of a foreman ; and because of the great 
proportion which a small space of time bears to the whole 
period of blowing, it follows that the chances of error 
are inuch greater than when the Siemens-Martin process 
of making steel is used. Whether, when working that 
system, the metal be tap half-an-hour sooner or 
later will not make nearly as much difference in the 
quality of the steel as would a single minute too much 
or too little in blowing a charge in a Bessemer converter. 
this as it may, it seems to be beyond question that 
Bessemer metal cannot be —S to make boilers. 

We can hardly conclude this article without making 
some reference to the boilers of the Livadia. Their 
failure conveys a very important lesson, which we com- 
mend to the Admiralty and to Lloyd’s. All the steel 
plates were tested in the manner prescribed by the 
Admiralty and by Lloyd’s, and they bore the tests 
to the satisfaction of the Russian inspectors and 
Lloyd’s surveyors. There can be no reason to doubt 
that the boilers were made with the greatest care 
by Messrs. Elder. After the plates had been bent and 
drilled, they were annealed ; yet after the boilers had been 
made some time, and before any strain had been put on 
them, they were found to be extensively cracked round the 
rivets. There is no instance on record of an iron boiler 
behaving thus. We are driven to the conclusion that 
test strips of steel do not always represent the way in 
which the whole plate from which they are cut may 
behave, because it is possible that in a large plate 
initial strains exist, which are not present in a 
narrow strip. If we reject this hypothesis we must 
conclude that steel plates undergo a gradual molecular 
change, and that although they are quite tough to-day 
they may become brittle in a week. We confess we 
prefer the first hypothesis. It is soundness or unsound- 
ness admits of being readily tested. Mr. Kirkaldy has 
a testing machine powerful enough, we believe, to pull a 

ood-sized steel slate in two. Let half a dozen plates 
provided, and a narrow test strip be cut from each. 
The behaviour of this strip is to be noted ; then let the 
plate be pulled asunder. If it be found that its breaking 
strength is less than that of the test strip, a most im- 
portant piece of information will be obtained. Up to 
the present moment the experiment has never been made 
toour knowledge. Engineers have been content to regard 
a sample as able to convey full information about the 
plate from which it was cut; and yet, all the time, 
there may exist in the plate internal strains tending to. 
crack it, of which the sample strip gives no intimation 
whatever ; and it is very far from certain that the che- 
mical composition of a steel plate is the same all 
through. Why an experiment so obviously important 
has not yet been made is, we suppose, to be explained 
by the fact that testing machines of sufficient dimen- 
sions are not very numerors. A steel plate, lin. thick 
and 4ft. wide, ought not to break with a less total 
strain than about 1300 tons. We are not certain 
that even Mr. Kirkaldy’s machine is equal to this 
effort ; but if it is not, it would not be very difficult 
or expensive to make a testing machine sufficiently 
werful. Minute accuracy would not be needed. 
ntil it has been proved that samples of steel do truly 
represent the strength of plates, we shall consider the 
evidence which they ostensibly afford of the ultimate 
strength of a boiler as untrustworthy. Plates now often 
give way under feeble strains, while samples cut from the 
plates are all that can be desired. Wild hypotheses are 
thereupon constructed to explain a very simple matter. 
When a plate which ought to stand 28 tons to the square 
inch breaks acm | of its own accord, men say “ How 
yor Tf they knew that the sample proved 
nothing whatever about the plate, they would see nothing 
wonderful in the circumstance. From the midst of all the 
storm and dust raised about steel, comes at least one clear 
indication, we want more facts about the metal, and 
until they are available its advocates and its opponents 
should each rest content to believe that while he is right, 
his adversary is not altogether wrong. 


THE GAS EXPLOSION AT TOTTENHAM-COURT-ROAD. 


WE considered at some length in our last impression 
the evidence forthcoming concerning the explosion in a 
gas main at Tottenham-court-road ; and we endeavoured 
to make it evident that grave objections exist to the 
hypothesis that gas leaked slowly into the main through 
the Howland-street valve. The weight of evidence goes, 
we think it must be admitted, to prove that the valve 
was probably opened by mistake, and shut again ver 
quickly, the mistake being discovered almost at once. We 
have now to deal with the explosion itself, and the explana- 
tion of its peculiarities given by Mr. Vernon Harcourt in 
his report to the Board uf Trade. The evidence concernin 
the explosion is not very precise or definite ; but it wil 
be found that the want of precision relates to time and not 
to facts. Thus we know that LE iprom | the foreman, when 
he took the pressure mange off the stand pipe on the end of 


e main furthest from Howland-street, smelt the pipe, and 


*,* In order to avoid trouble and confusion, we 
inform correspondents that letters of inqui 
intended in this m by = 
cases, be accompanied by a e envelope legibly direc 
writer to himself, and 2d, in order that 
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he stated at the inquest that he could detect no gas. Then 
he applied a lighted match to the pipe. He was standing 
on the main at the time, and escaped scot free ; but one 
of the workmen who was in the trench just in front. of 
the cap on the end of the main, was killed, the cap being 
blown off, and the man driven far into the mouth of she 
next length of main which stood opena few feet behind him. 
It is said that a series of explosions followed, intervals of 
some seconds intervening between each outburst, and, if 
this be true, we have very remarkable phenomena to 
deal with. On the other hand, it has been stated tha 
there was really only one explosion, but that the main 
gave way in different places, and that hence the notion got 
abroad that the explosions followed each other in quick 
succession. Those who, like ourselves, examined the 
streets soon after the catastrophe, will remember that 
considerable intervals intervened between the locality of 
each outburst ; and it was noteworthy that bends or 
curves in the pipe almost entirely escaped. Again, the 
explosions were extremely local in their effects as a rule. 
Thus, houses which stood close to places where the road- 
way was rip up to a considerable depth and to a 
width of 10ft. or 12ft.,aad nota single pane of glass broken 
by concussion ; although a volley of fiyin stones had 
left not a whole window in the building. The evidence 
that a series, so to peek of explosions took place is 
not very satisfactory ; but it is certain that the main did 
not give way throughout its whole length, but only at 
certain places. The difficulty to be dealt with lies in 
explaining how a series of explosions could take place 
in a uniform mixture of and air. If alae had 
gone on from the first through the Howland-street 
valve, diffusion must have made the mixture uniform, 
something like two months having elapsed since the flow 
of gas into the main had begun. If the mixture were 
not uniform, then it remains to be explained how 
flame was conveyed from the locality of each explo- 
sion to the site of the succeeding explosion. Mtr. 
Vernon Harcourt, in his report, writes thus on this 
question :-—“One witness, Sibley, a stated 

t after witnessing the first explosion, he heard a suc- 
cession of ‘ thuds’ at intervals of about two Seconds, No 
evidence was given by any eye-witness of the explosions 
in Charlotte-street or Percy-street. A knowledge of the 
interval of time between the successive explosions would 
be of great scientific sing ae and might determine the 
cause of the particular | outbursts.” Mr. Harcourt 
here dwells, it will be seen, on the same point to which 
we have referred, namely, that there is no satisfactury 
evidence in a scientific sense that there was more than 
one explosion. It will be seen, however, presently 
that he does not rest content with this, Dat has 
framed an hypothesis which would tend to explain a 
sequence of outbursts. He holds, however, that the 
chances are all that the mixture in the main was 
uniform. His explanation of the catastrophe, on the 
assumption that explosion followed explosion, is as 
follows :— 

“Most probably the rate of diffusion had so much 
exceeded the rate of leakage 
nearly homogeneous mixture of gases. If the explosion 
that is a very rapid combustion, of this mixture produ 
a bursting strain upon the iron pipes which confined the 
heated gases, except in the neighbourhood of an opening 
through which the compressed gas could blow away, the 
result would be of this kind. After the first explosion 
the strain would increase as the fire receded from the 
open mouth, probably at a rate exceeding 100 yards per 
second, until a place was reached at which the strain 
exceeded the resistance. There an outburst would occur 
of the heated gases, relieving the strain, which would 
again increase, until relieved by a third outburst or 
explosion, and soon. Thus the place of each outburst 
would be determined partly by its distance from the pre- 
ceding outburst, partly by the less resistance at one spot 
than at another of the iron pipe, and of the earth packed 
around it. Apparently fora length of 800ft. in Char- 
lotte-street the main was sufficiently strong to resist the 
tension of the heated gases. But besides the causes 
named, another was in operation which must have caused 
the explosive force to have been greater at some points 
than at others. When the plug was blown out a wave of 
compression was sent in the re direction along the 
column of gas, which must have rebounded from the 
bends in the main and from the valve which closed it. 
The return waves would meet the advancing fire, and 
at these points the strain would be ter from the 
ignited mixture being at a higher tension. Each out- 
burst would cause a fresh oscillation and fresh coin- 
cidences of the combustion with reflected waves of 
compression.” 

All this sounds scientific; but it is really extremely 
vague and unsatisfactory. it means that in a pipe 3ft. 
in diameter and open at one end, pressure accumu 
at intervals until the force was great enough to break the 
pipe, and that the pressure then accumulated again, in- 
creasing with the distance from the broken end, until frac- 
ture once more took place, and soon. Let us see how far 
this ingenious speculation is likely to be true. The metal 
of those portions of the main which we examined was 
of very good quality. We may, we think, with safety put 
down its breaking strength as 6 tons per square inch at 
least. The main weighed about 10 cwt. per yard, which 
answers to a thickness of lin. The bursting pressure for 
the pipe was therefore probably 750 lb. on the square inch. 
Before_static pressure could accumulate to this point ina 


ipe open at the end, the inertia of the volume of air | Pp 


tween the open end of the tube and the site of the 
explosion must have been great enough to establish 
a resistance of 750lb.on the square inch. We are 
now dealing, be it understood, with Mr. Vernon 
Harcourt’s hypothesis. Two explosions took place in 
Percy-street not more than thirty yards apart. Let 
us say for simplicity 100ft. Then, in order that the 


second explosion should take place, the air in 100ft. of 
which would not be 


the square inch. 


main must have acted as a pl 
driven out with a force of 750 lb. on 


as to have produced a | la 


The cross sectional area of the main was 7°06 square feet, 
aupenpenty & length of 100ft. of it would contain 706 
cubic feet, the weight of which would be 53°72 1b. The 
total force impelling this 53°72 lb. of air out of the main 
would be 762,750 lb., or over 340 tons, which is a good 
deal to be resisted by the inertia of 50 1b. or thereabouts 


of air. By the formula 4/ the final velocity 


imparted to the 50 lb. of air, supposing it to have been 
ejected from the tube, would have been nearly 10,000ft. 
per second, assuming that the force operated continuously 
through a space of 100ft., and the work done would have 
been equal to the lifting of over 340 tons 100ft. high. We 
have assumed that the volume of gas in the main was equal 
to one-thirteenth of its contents. Therefore in the 100ft. 
length, which by the hypothesis was the greatest length 
concerned in the first explosion of the two with which we 
are dealing, there would have been about 55 cubic feet 
of gas only. Now by the explosion of a mixture of air 
and gas in an engine, about 20 cubic feet can be made 
to lift 33,000 1b., or a little over 15 tons, 1ft. high. All 
the dymanic energy in the 55ft. of gas therefore could 
not have exceeded 41°25 foot-tons, instead of 34,000 foot- 
tons. In fact the whole energy of the gas in 100ft. of 
the main could not have repelled a resistance of 750 Ib. 
on the square inch through a greater distance than about 
ldin. Under these conditions it is very difficult indeed 
to understand how waves of pressure, currents, and 
oscillations, such as those spoken of by Mr. Harcourt, 
could have had any existence. In truth all the 
va in the main was competent to but a feeble effort. 

t could not have exceeded in volume 1463 cubic 
feet even if it made one-tenth of the contents of 
the main, and its total explosive energy could not have 
been ter than about 1000 foot-tons. 

Alt ough as we have shown, the inertia of 50 Ib. or so 
of air would be entirely incompetent to produce any effect 
while operating through the medium of waves and cur- 
rents in the way supposed by Mr. Harcourt, it would 
be able under proper conditions to ont explosions, 
and to so localise them as to cause a bursting pressure to 
exist within the main over small areas. It is not as 
generally known as it ought to be, that mixtures of gas 
which will not explode or even burn at the ordinary 
— can both be made to burn and to explode at 

igher pressures. Indeed, it is on this fact that the 
Otto gas engine depends for its economical efficiency. If 
we suppose that the quantity of gas in the main was not 
quite great enough to cause an explosion, but great 
enough for combustion, the following result would come 
about :—The moment the gas was ignited in the main, 
the heat would cause an augmentation of pressure, 
which would pass like a wave down the main. It 
would augment by degrees, and then combustion 
would be changed into a true explosion, short-lived 
local, and intense. Then pressure being reliev 
by the fracture of the main, the gas would only flame 
down the pipe, until the pressure again accumu- 
ted, as a result of rise in temperature, when 
another explosion would take place, and so on. It 
will be understood, however, that although we speak 
unavoidably as though a sensible time would elapse 
between each explosion, it is certain that the whole 
affair would be over in a very small fraction of a minute. 
The duration of the phenomena would be determined 
by the rate at which flame would travel through the 
main, and we suppose that a couple of seconds would 
suffice to complete the catastrophe. 

It may perhaps be worth while to 
hypothesis we have thus put forwa 
ferent from that of Mr. Harcourt. He assumes that 
local accumulations of pressure would take place, partly 
as a result of “return waves of compression” and 
“rebounding currents.” The weight of air and gas con- 
cerned, and the pressures and velocities were far too 
small to produce any such effect, in our opinion, as an 
elevation of pressure to 750 lb. or so on the square inch, 
but they would be quite sufficient, aided by a rise 
in temperature, to double or treble the pressure 
within the main in certain places, and at 451b. on the 
square inch a mixture of air and gas which will only 
flame at 15 Ib. on the square inch will explode with vio- 
lence. Mr. Harcourt has made no allusion whatever to 
this fact, and yet we believe that in it lies the key to the 
mystery investing the accident. As to the reason why 
explosions should cause the bursting of an open tube, 
it may be briefly said here that concerning the action of 
explosions very little is accurately known, but that 
they are capable of producing intense local effects 
without apparently any adequate fulcrum against which 
to react is certain. Thus a cake of gun cotton exploded 
on a rail will smash it, although the line of least resist- 


int out that the 
is essentially dif- 


ted | ance is through the air. A very elegant experiment made 


by General Piobert may be cited here to illustrate the 
facts. Ifa quantity of loose gunpowder be spread on a 
deal table and ignited, the table will not be injured by 
the explosion of the powder. If the experiment be 
repeated, a single large sheet of paper being laid over 
the powder, the table will be shattered to atoms. Some 
of Mr. Lynall Thomas’s investigations into the per- 
cussive effect of explosions were very curious, and 
bear out the view we have taken of the Tottenham-court- 
road catastrophe. 

There is nothing forced in the idea that as the flame 
ran back in the main it caused explosions in certain 
laces. All these were more violent in appearance than 
in reality, although they were sufficiently alarming. 

from a scientific point of view the event pre- 
sents little that is instructive ; from a social point of 
view it may be regarded as supplying a very useful warn- 
ing which will not be lost on gas companies ; but if it 
conveys no scientific lesson it has afforded a great deal of 
matter for speculation. It presents something not quite 
free from mystery after all been said that can be said 
about it ; and it may stimulate those who are competent 
to make the inquiry to push research into a realm not yet 


fully explored, and acquire information concerning the 
Jaws regulating the combustion and explosion of gases in 
tubes under varying conditions of pressure and tempera- 
ture. The inquiry is one which would, we think, be 
found to repay the inquirer, 


THE PURIFICATION OF THE METROPOLITAN RAILWAY 
TUNNELS. 


On Wednesday week Dr. Richard Neale delivered a kind of 
lecture to several engineers and others ‘‘On the Purification 
of the Metropolitan Railway Tunnels.” The principal dele. 
terious gases are carbonic acid and sulphurous gases and 
carbonic oxide, All these, but especially the two former, 
may, Dr. Neale maintains, be easily got rid of by chemical 
means, By mixing a solution of sulphurous acid and water in 
a flask, Dr. Neale made an excellent imitation of the air at 
Baker-street or at Portland-road Station. He then added a 
small quantity of solution of caustic soda, and agitated the 
flask briskly for a few seconds, and immediately the sulphurous 
smell was abolished. Into the same flask a current of 
carbonic acid gas was next passed, so that a lighted taper 
introduced into the flask was at once extinguished. After a 
few a a lighted taper was again introduced and burnt 


with a bright steady flame, showing that the soda had taken 
up the acid. Similar experiments were made with solutions 
of caustic lime. Dr. Neale said the facts illustrated in these 


simple experiments formed the basis of his scheme for purify- 
ing ordinarily impure air, As regards the Metropolitan and 
other underground railways, the locomotive engines might, he 
said, be supplied with a tank containing a strong solution of 
caustic soda or lime, through which the smoke should be made 
to pass before being discharged into the outer air. By this 
means the carbonic acid gas and the sulphur would be 
eliminated. The carbonic oxide would require to be dealt 
with in another way, which need not now be explained. In 
order to attain further purification of the air in the tunnel, 
each train might be furnished with a truck open at both ends, 
aud appropriately fitted with trays or other contrivances for 
holding solutions of lime or soda, As the train pro : 
air would rush through the tanks or trays, and be robbed of 
its carbonic acid and sulphur in its course. Dr. Neale’s scheme 
is practically identical with one put forward in 1867 by Dr. 
Scoffern, a well-known chemist. A letter from this gentleman 
will be found on e of THe Enarveer for 
September 27th, 1867. Dr. Scoffern first refers to the use of 
caustic ome oa for the purpose, and points out that there are 
many objections to it, and suggests instead that on the roof 
of each carriage should be carried a flat box containing slacked 
lime, through which a current of air would be driven as the 
train advanced. On the 18th of October of the same year we 
advocated a trial of Dr. Scoffern’s scheme, pointing out that 
1 lb. of lime would absorb all the carbonic acid and 
sulphurous acid produced by the combustion of 1b. of coke. 
We see no reason to change the opinion we then held, and 
we believe now that the scheme proposed thirteen years ago 
is better and more practical in every way than that of Dr. 
Neale, who is no doubt ignorant that he has been anticipated. 


LONDON AND NORTH-WESTERN RAILWAY, 

Tue report of the London and North-Western Railway is no 
exception to the great bulk of those that have ag It 
records an enormous increase in the passenger traflic, and one 
larger in the goods and mineral traffic. ughly it may be 
said that the company has increased its revenue during the 
past half year by £300,000, and in that increase is included 
the results of the conveyance of 22,400,000 passengers. It is 
instructive to notice that over nineteen millions of these pas- 
sengers were carried in the third-class ; rather more than two 
millions were carried in the intermediate class ; whilst the 
remainder—about a million and a-quarter—travelled by the 
first-class. It is evident that the revival in trade has caused 
an immense addition to the volume of traffic, but that that 
addition has flowed almost exclusively in the lowest channel. 
But the large addition that has been made to the revenue has 
been earned at a comparatively low working cost, so that it 
is evident that the savings in the working expenses made 
during the last half year are not yet frittered away. These, 
and the large proposed capital expenditure, are the chief 
subjects of interest in regard to the London and North-Western 
Railway. During thelast half yearthe company expended about 
£963,000 on capital account, and in the half year now current 
it is proposed to spend £1,052,530, Half of this proposed 
expenditure is for works and additional accommodation on 
lines that are open for tratfic; over one hundred thousand 
pounds is to be spent on works now in progress ; and it is 
pro to spend £60,000 in the purchase of additional 
rolling stock. It is evident that the belief prevails that we 
are commencing a period of revived trade, and that the 

eat railway companies are preparing to meet the increased 
- eoodien for facilities of traffic and transit, and this movement 
seems to be fully shared in by the London and North-Western 
Railway. Its proposed capital expenditure from the middle 
of this half year was over seven and-a-quarter millions—an 
immense addition, but small when it is borne in mind that the 
capital expenditure of the company has already been over 
eighty-five millions sterling. Itis evident that on so large a 
system as that amount represents, there must be a continual 
call for expansion of traffic facilities, a fact vouched for by the 
statement that during the last half year the sengers 
carried were 1,500,000 more than in the corresponding half of 
last year; and the tonnage of merchandise and minerals 
carried was 2,000,000 more. In meeting the demands on it 
that such increases justify, the London and North-Western is 
taking the truest policy to retain that increase, and to cause it 
still further to enlarge. 


THE SUGGESTED MINES REGULATION ACT FOR INDIA, 


Tae Government of India have had before them the 
Suggestions” of Mr. Walter Ness, and the ‘‘ Comments 
thereon by Mr. Medlicott, superintendent of the Geological 
Survey of India, to which we last week referred, touching a 
proposed brief Mines Regulation Act for India. The subject 
is now passed on to the Lieut-Governor of —— for it is in 
that presidency that the chief collieries not under Government 
control exist. Some ten years ago, when Dr. Oldham, then 
the superintendent of the Geological Survey, recommended a 
three-clause Act, the Doctor’s suggestions after they, too, had 
been considered in Council, were similarly forwarded to a, 
with the result that the Lieut-Governor then at the h of 
the Presidency, did not think that special legislation was 
needed, and his views guided the final decision o the Indian 
Council. In transmitting the suggestions now made the 
Bengal Government is reminded that Mr. Whitley, manager 
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of the Karharbari Collieries, the largest in India, recently 
reported in favour of special legislation. His Excellency the 
Governor-General is disposed to think that whilst there is not 
at present any case for detailed and complicated legislation, 
the main point upon which a definite conclusion is desirable is 
how far supervision by Government is both necessary and 
practicable. Before the Lieut-Governor of Bengal again 
pronounces upon the subject, he will have discussed the 
suggestions of Messrs. Medlicott and Ness with the former 
gentleman and with the principal companies interested. At 
present there are in India, inclusive of the Government 
collieries, some forty-six mines at work with an approximate 
annual yield of over one million tons. 


LITERATURE. 


Minutes of Proceedings of the Institution of Civil Engineers, 
with other Selected and Abstracted Papers. Vol, LX. 
Edited by James Forrest, Assoc. Inst. C.E., Secretary. 

Tus volume of the enlarged series, containing communi- 

cations from foreign sources, commences with the lest 

address of the president, Mr. W. H. Barlow, delivered in 
the January of this year. 

There are two practical forms, either of which these 
presidential addresses may take. he president may 
choose in the fulness of his information and experience, 
to dwell upon a few chosen subjects to be treated 
exhaustively, and with all the originality of conception 
that he may possess ; or he may, within certain limits of 
time chosen by himself, pass discursively in review the 
chief engineering events that have marked the epoch 
chosen, allen such comments, such conclusions as to the 
past, such forecasts in reference to the future, and to the 
effect of the ever-growing and extended power of con- 
structive skill upon the destinies of mankind, and the 
amelioration of his condition, as seems to the speaker 
appropriate, as having been suggested by the events of 
his own career and experience. 

The former method of treatment would require most 
of original thought and carefully considered deduction ; 
but would labour under the disadvantage of being dry, 
and little enticing to a large number of readers whose 
special provinces may not have been treated of. The 
latter permits of much greater variety of subject and 
management, and may bring forth much of permanent 
mental value, combined with matters of historic, biogra- 
phic, or social interest. It is this latter form of address 
which Mr. Barlow has adopted, very judiciously choosing 
for his epoch the entire period embraced between that 
night in the year 1827—about a year before the Institution 
received its Royal Charter—when Mr. Barlow, then quite 
alad, was present with his father, the late Professor Barlow, 
for the first time at a meeting of the then infant Institu- 
tion of Civil Engineers, Thomas Telford, its first president 
presiding as chairman. A little inflation in the reminis- 
cence would have been easily condoned, but no forgiveness 
is needed. Mr. Barlow’s only expression is rigidly true, 
testified to by many others who saw Telford in life, and 
to whom he seemed “a superior being, gifted with higher 
attributes than ordinary men.” The president’s panorama 
of the gene progress of engineering since 1827 is a 
masterly sketch, to make extracts from which would be 
but to mar it. The address is followed by two papers on 
practically much the same subject, videlicet, “On Fixed 
and Movable Weirs,” by L. F. Vernon Harcourt, and 
“On Movable Dams in Indian Weirs,” by R. B. Buckley, 
the latter being followed by a lengthy and prolix discus- 
sion, partly continued by correspondence, which would 
have admitted of great compression with advantage. 
Any of our readers who will refer back to several parts 
of THe ENGINEER of 1869 and ’70 will find much valu- 
able information on the subject of movable dams of 
various construction, auto-mobiles, hausses-mobiles, &ec., 
collected from foreign sources, chiefly French. To the 
information there 100s found neither of these papers nor 
the discussion on the second add anything of material 
importance. It will also be recollected that much more 
recently another of those recurring spasmodic periods of 
attention was given to the overflowing of the Shannon in 
Ireland, and that two gentlemen—Messrs. Manning and 
Forsyth—were authorised by the Board of Public Works 
to proceed to France, examine in detail the systems of 
movable weirs, or barrages, long successfully employed 
upon the Seine and other French rivers. Neither of 
these gentlemen was distinguished by previous experi- 
ence in connection with any great hydraulic work, and 
from the form in which their report is couched, and other 
circumstances, seem to have decided against the French 
movable dams before they saw them personally ; their 
report being summarily and decisively against their 
adoption on the Shannon. We shall not discuss the 
uestion at large here, but rest content with quoting the 
ollowing remark from Mr. Vernon Harcourt’s paper :— 
“Mr. Forsyth and Mr. Manning, in their reports above 
alluded to, express opinions unfavourable to the adop- 
tion of movable weirs on the river Shannon, but the 
author is of opinion that a subject which has occupied 
the attention and exercised the ingenuity of engineers in 
France for forty years, and has successfully borne the 
test of long practical experience, is well deserving the 
careful consideration of English enginéers.” 

Under the vague title of “Iron and Steel at Low 
Temperatures,” there follows a paper by Mr. J. J. 
Webster, with the discussion and correspondence thereon, 
which add nothing to tbe information previously obtain- 
able from the published experiments and remarks of 
Fairbairn, Styffe, and Sandberg. All that has been 
written as to the physical behaviour of malleable cast 
iron and_steel at temperatures considerably below 
32 deg. Fah. and when heated more or less above 
the boiling point of water, is confused by such 
terms as toughness, or brittleness, which properly 
pee ie most of the phenomena recorded, being used 
indifferently with such as “ strength,” “resistance,” «&c., 
which, so far as they have any exact interpretation, 
mean something wholly different from the others. The 
subject may have important practical bearings, though 


these have not yet become apparent ; but if it have, these 
would best be discovered by a clear enunciation of what 
are the questions to be aepeinneny asked of natu 
and placing these with adequate funds in the hands o 
some known physical experimentalist habituated to exact 
thought, of whom two or three may be found in connec- 
tion with Owen’s College, Manchester. Since the days 
of Smeaton civil engineers have never evinced an 
remarkable aptitude for pursuing delicate physical 
investigations. 

In the class of “ Other Selected Papers,” there are nine, 
all on important subjects. One of the more noticeable 
is by 8. C. Prof. C. Clericetti, of Milan, who gives a very 
clear statement of the principles and calculations apphi- 
cable to the system of braced suspension bridges with 
stiffened platforms, of which Mr. Roebling’s bridge at 
Niagara was the first notable example on a great scale. 
It should not be forgotten, however, that this system of 
suspension bridges, though finding a field in the United 
States for application of unequalled magnitude, is not of 
American invention, nor did it originate with Mr. Roe- 
bling. The elder Brunel constructed in the Isle of 
Bourbon a braced suspension bridge, embracing all that 
has been since proposed, and the same principles, though 
on a very pecan scale, were employed in the Dryburgh 
rigid wire suspension bridge, of both of which a descrip- 
tion and elevation may be found in the early little work 
of Drewry on “ Suspension Bridges.” 

After seven obituary notices of deceased members of 
the Institution, we at last arrive at the extracts from 
foreign journals and communications. These occupy 108 
pages, and comprise eighty-six different papers on a large 
variety of subjects. Amongst these are some of high 
national and practical interest, as, for example, the com- 
parative cost of coal, pig iron, and its conversion into 
merchant bars in France, England, Belgium, and Ger- 
many. Assuming these comparisons to be entirely 
reliable, there isan ample margin to reassure the English 
coalowner and ironmaster against competition from 
France ; the possibility of competition hereafter, if not 
immediately, from Belgium, and still more from West- 
phalia, seems by no means as reassuring. , 

A few of the papers, although of great scientific 
interest, have very little pretensions to a p in the 
Proceedings of an Institution of Civil Engineers. Spe- 
cially amongst these may be noticed “ Periodical Move- 
ments of the Ground as Indicated by Spirit Levels.” 
These minute though periodic movements were noticed 
many years ago by Dr. Robinson, of the observatory at 
Armagh, and also at the magnetic observatory at Dublin 
by Dr. Lloyd. The former found that the entire hill 
of tilted beds of hard limestone on which the 
observatory stands not only moves laterally, but twists 
in oslanith as summer advances, and recedes in 
during winter. The phenomena, however, as M. Plan- 
tamour observes, are highly complicated, not only 
temperature, but rainfall and evaporation, and most 
probably the nature and stratigraphic formation of 
subjacent rocks all being concerned in it. Another paper 
which has very indirect relations with civil or mechanical 
engineering, by J. Kollmann, being results of experiments 
conducted at the Oberhausen works, is another example 
of that loose terminology which we have had to condemn 
in a previous part of this notice. It isentitled “ On the 
Strength of Iron at High Temperatures.” Who could 
guess from such a use of the word “strength,” that it 
means here the resistance which a “ billet” offers to com- 
pression by the rolls at different heats ? 

Throughout the volume, which is heavy, there is that 
evidence of the painstaking care on the part of the editor 
which has long characterised these “ Proceedings.” 


HYDRAULIC CANAL LIFT ON THE RIVER 
WEAVER AT ANDERTON. 


WE illustrate this week a method of raising and lowering canal 
boats different from the ordinary lock, which is in successful 
operation at Anderton, on the river Weaver. The stream runs 
east and west through Cheshire, and has been canalised, or made 
navigable. The hydraulic lift which we are about to describe 
was designed to establish communication between the river 
Weaver and the Trent and Mersey Canal. ‘The work was carried 
out by Mr. Edwin Clark, Mr. Edward Leader Williams, then 
engincer to the Weaver ‘I'rust, and Mr. Sidengham Duer. The 
last-n: med gentleman read a paper on the subject before the 
Institution of Civil Engineers, on the 21st of March, 1876, and 
from that a we have extracted our description of the lift. 

The river Weaver, running east and west through the centre 
of Cheshire, forms an important, though not generally known, 
system of inland navigation, which of late years has increased 
greatly in utility, owing principally to the development of the 
salt trade in that part of the county. It is navigable for a dis- 
tance of twenty-one miles for steam barges of 200 tons burden, 
from a little above Winsford to Western Point, near Runcorn, 
where it flows into the Mersey. e river has, during the last 
150 years, been improved from time to time by the trustees b: 
whom it has been managed. But as trade hasincreased so muc 
lately, it devolved upon Mr. Edward Leader Williams, jun., 
M. Inst. C.E., late engineer to the Weaver Trust, and now engi- 
neer to the Bridgewater Navigation Company, to carry out many 
important works for its development, and to initiate others, some 
of which have already been successfully gaecomplished, as well as 
others designed by Mr. John Watt Sandeman, M. Inst. C.E. 
Among the facilities for traffic which Mr. Williams considered 
necessary was a ready means of communication, at Anderton, 
between the Trent and Mersey Canal and the river Weaver, so 
as to save the expense and loss of time involved in the tranship- 
ment of salt, pottery, and other goods. The first expedient 
which suggested itself for ott, this object was, that the 
barges should be raised and lowered between the canal and the 
river by a chain of locks ; but this idea had to be abandoned, on 
account of the great — which would have been required by 
the locks, of the great delay in passing boats —— them, and 
of the scarcity of water in the canal. The canal, which for some 
miles runs parallel and close to the river, ison the top of a bank, 
while the river is below. The difference between the levels of 
the water in the canal and in the river is 50ft. 4in. The problem, 
therefore, to be solved consisted in devising an — means 
of raising and lowering laden barges through this height, and one 


which at the same time should both occupy as little land and use 
as little water as possible. 

The works constructed at Anderton consist of a basin openin 
intu the Trent and Mersey Canal ; a wrought iron aqueduct to | 
the water of the canal from the basin across an arm of the river 
to the end of the lift pit; a double hydraulic lift, situated on the 


island, capable of lifting from the level of the water in the river 
to that in the aqueduct or canal ; and a channel cut through the 
island from the lift pit to the main bed of the river, for 

to to and from the lift and the river. The sides and closed 
end of the lift pit are of red sandstone from the neighbourhood. 
The sides of the basin at the canal end of the aqueduct are 
brickwork faced with red sandstone. The basin is much wider 
than the aqueduct, so that barges can there wait their turns to 
be lowered into the river, or to pass into the canal, as may be 


Y | required, without hindrance to the traffic of the canal. 


he aqueduct is of wrought iron, 162ft. Gin. in length, and 
34ft. 4in. in width, in three spans of 30ft., 75ft., and 57ft. Gin. 
A central webb divides it into two channels, each 17ft. 2in. wide. 
This central webb and the sides of the aqueduct are 8ft. Gin. 
deep, and form continuous girders, which carry the aqueduc 
par the water, 5ft. 3in. deep, contained within it. The tota 
weight of the aqueduct and the water is 1050 tons, or about 
6} tons per lineal foot, To insure a water-tight connection 
between the aqueduct and the basin, the cast iron bed-plate 
on which it rests is built into the masonry of the basin. 
The top of this bed-plate was covered with red lead, and 
the bottom skin of the aqueduct was bolted to it. The 
inner edge of the bed-plate was chamfered off, and the 
space between the chamfer and the skin of the aqueduct was 
caulked with wooden wedges. The sides were made water-tight 
with the masonry, by running in Portland cement at the backs 
of wooden fenders which protect the ends of the aqueduct girders. 
The columns at each side of the river bear on Portland cement 
concrete, contained in cast iron cylinders, which rest upon a foun- 
dation of masonry supported on piles. The remaining columns 
round the lift pit, are carried down to below the bottom of the 
pit, and stand on foundations of brickwork and concrete. Each 
end of the aqueduct is fitted with wrought iron lifting gates for 
controlling the ingress and egress of barges. As the aqueduct is 
divided into two separate channels, it follows that two such gates 
are required at each end. ‘Ihe weight of each gate is about 
27 ewt. This is principally counterbalanced by weights work- 
ing over pulleys, The gates are lifted by a small 
crab and pulleys attached to cast iron frames, which also serve as 
guides while the gates are being lifted or lowered. There is one 
crab to each gate and one man can lift the gate 7ft. Gin. clear of 
the water in about a minute and a half. This is quite high 
enough to allow the largest barges to pass under. The gates have 
a strip of india-rubber fastened to the back of the flange, round 
their sides and bottom, and the internal pressure of the water 
forces it against a corresponding angle iron flange fixed to the 
aqueduct, so that a water-tight joint is made. 

The lift is double, and the barges are raised or lowered while 
floating in a box or trough, full of water, so arranged that one 
trough containing barges, in coming down to the river, assists in 
lifting barges in the other trough up to the canal. Each trough 
is 75ft. long, and 15ft. 6in. wide, and is long enough to 
hold the largest barges that can be used on the canal, and wide 
enough to hold one of the largest or two of the small ordinary 
barges. The small barges each carry from 30 to 40 tons, the 
larger barges from 80 to 100 tons of goods. The troughs are con- 
structed entirely of wrought iron, their sides forming girders 9tt. 
Gin. deep in the centre, and 7ft. 6in. deep at the ends. 
These girders support the entire weight of the trough, with 
its load of barges and a depth of water of 5ft. The sides of the 
trough are stiffened to resist the outward pressure of the water, 
by external ts like those of the aqueduct, but there are no 
overhead arches. The pressure on the bottom is transmitted to 
the side girders by transverse floor girders 1ft. 9in. deep, and by 
longitudinal floor girders 9in. deep. At each end of a trough 
there is a lifting gate, similar in construction and mode of 
operation to those described for the aqueduct. At the sides there 
are a number of cast iron i ge for securing whatever depth of 
water the circumstances of lifting may require. Each of the 
troughs is attached to the head of a cast iron ram by a central 
wrought iron socket 3ft. Gin. deep, bored to fit the turned head 
of the ram. From this socket wrought iron cantilevers radiate to 
the side girders of the trough to transmit the weight from the 
side girders to the ram. Each trough is thus entirely supported 
and moved up and down by one central vertical ram 3ft. in 
diameter. ‘his ram passes through a stuffing box in the bottom 
of the lift pit, and through the tunnel into the press, The 
wrought iron tunnel under the lift pit, 4ft. 4in. in diameter, is to 
afford easy access to the valve box E, Fig. 7, and to the glands of 
the presses and stuffing boxes, for the adjustment of the packing, 
and for lubricating the rams. The weight of each trough, wi 
the water and barges contained in it, is 240 tons, which is equal 
to a pressure of aLout 4# cwt. per square inch of the area of 
the ram. ‘The rams and presses are of cast iron, in three lengths, 
joined together by flanges and bolts. The flanges of the rams 
were covered with red-lead before being bolted together. ‘The 
flanges of the presses, besides red-lead have a ring of lead wire 
between them, which, being squeezed flat by the pressure of the 
bolts, makes a water-tight juint up to the required pressure. The 
presses, pipes, and ll other parts of the apparatus were tested to 
a pressure of 6 cwt. per square iach before being used. The 
presses are below the bottom of the lift pit, within cast iron 
cylinders 5ft. 6in. in diameter, sunk to the required depth by 
pneumatic process. They fit into cast iron bed-plates, laid on two 
layers of wood, each 4in. thick, resting on the Portland cement 
concrete at the bottom of the cylinders, These bed-plates are 
fixed in their places laterally by Portland cement concrete between 
them and the inside of the cylinders. Besides resting on the 
bottom bed-plates, the presses can also rest on the tops of the 
cylinders containing them, which have large external fianges, so 
as to give a great area of foundation. At the corners of each of 
the troughs there are cast iron guide blocks, which work against 
guides on the columns round the lift pit, so as to keep the troughs 
steady while they are in motion. ‘The guides and guide blocks 
are accurately planed and carefully fitted. 

There is an accumulator, to assist in working the lift, 
having a ram lft. Yin. in diameter, with a stroke of 13ft. 
Gin.; it has a capacity equal to that of one of the main 
rams for astroke of 4ft. 6in. ‘The two main presses are connected 
by a pipe 5in. in diameter, fitted with an equilibrium valve, for 
opening or closing communication between them. There is also 
a pipe, 4in. in diameter, for each of the presses, passing from the 
accumulator through continually open passages in the valve box. 
These pipes are open or closed separately, as required, to the 
accumulator by valves, situated under the end of the aqueduct. 
Thus the accumulator can be opened to either or both of the 
presses as may be wished. Froma T piece on each of the 
4in. pipes, between the valves for controlling them and the presses, 
a waste pipe, 2in. in diameter, goes up to the valve house, and 
there passes into a valve box ig bey the water in the press 
with which it is connected can be run to waste into the aque- 
duct. A branch on each of these waste pipes contains a small safety 
valve, which is lifted whenever an ascending trough may be going 
too high, and the water running to waste prevents danger. These 
pipes and valves, excepting those for carrying the water from a 
steam engine to the accumulator, are all that are required to 
work the lift; and are controlled, by means of shafting and 
gearing, by one man in the valve-house, who turns one of five 
wheels according as he wishes to open or close the valve between 
the two presses, to open or close either of the presses to the 
accumulator, or to let the water in either of the presses run to 
waste. The relative position of the wheels in the valve-house is 
the same as that of the valves themselves, so that the man stands, 
as it were, in the centre of a model of the lift. This man works 
the lift in accordance with signals from others whose business it 
is to bring the barges into and out of the lift. The valve-house 
is on the top of the aqueduct, and commands a good view of the 


whole ap tus. 
inciple of the action of the lift, let it be 


To understand the 
granted, in the first that for a given depth of water in a 


| 
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trough, the weight on the ram supporting it is constant, whether 


are floating in the trough or not. Again, let it be 
ted that, if the weight of the two troughs and their inclosed 
be the same, and the commuuication between the two presses 
open so that the water can pass freely from one press to the other, 
will be in equilibrium when the two troughs are at 
the same level. On the other hand if one trough be heavier than 
the other, the heavier will fall nearer to the lower level and force 
the lighter one up as much nearer to the level of the Sup- 
pose now that all the valves are closed, that one trough is at the 
aqueduct level, while the other is down in the lift pit, that the 
upper trough contains water 5ft. deep with or without barges. 
floating in it, and that the lower one contains water 4ft. Gin. deep 
with or without barges floating in it. If the valve E on the 5in. 
pipe is now opened, so as to allow a free communication between 
the two presses, the upper trough will descend and cause the 
lower or lighter one to ascend, until, by becoming partially im- 
mersed in the water in the lift pit it loses of its gravitation, 
and has lifted the other trough to within about 4ft. 6in. of the top 
of the lift. The communication between the two presses is now 
el the water still remaining in the press supporting the 
descending trough is allowed to run to waste in the aqueduct, and 
the trough consequently descends into the water of the lift pit, 
and akcete contained in it have now been lowered from the 
level of the canal to the level of the river. The gate at the river 
end of the trough can accordingly be raised, and the inclosed 
barges floated out into the river and be replaced by others 
waiting to be lifted. Meanwhile the man in the valve-house 
—_ the connection between the accumulator and the press of 
ascending trough, and the accumulator forces this trough 
up to Gin. below the top of the lift. It does not force it up 
the way, it is necessary that the water should be 
5ft. deep instead of 4ft. 6in. when the trough is descending, 
and the simplest way of increasing the depth of water is by 
running it in from the aqueduct. Before the barges can be 
transferred from this trough to the aqueduct, or even water 
can be allowed to flow between them, a water-tight joint must 
be made between the end of the trough and the end of the 
aqueduct. For this purpose the ends of the trough and aque- 
duct are bevelled, as shown in Fig. 5, and a facing of wood is 
fitted on to the end of the trough and correctly adjusted to the 
bevel of the face of the aqueduct. A round piece of india-rubber, 
3in. in diameter, is fixed on the face of the aqueduct by attach- 
ments of malleable cast iron, and as an ascending trough is 
lifted by the pressure of the accumulator the india-rubber is 
maul between the two bevelled surfaces, and makes a water- 
tight joint. Afterthis joint is made, a valve is opened in the 
aqueduct gate, to allow water to pass between it and the gate of 
the trough, and the aqueduct gate is lifted as soon as the water- 
level is the same on both sides. The trough gate is now pushed 
just clear of its india-rubber face by the pressure of the extra 
Gin. head of water in the aqueduct, and can therefore be lifted 
directly after the aqueduct gate, when the water flows rapidly into 
the trough from the aqueduct to make the two levels identical 
and the depth of water in the trough becomes 5ft. instead of 
Gin. can now of course be transferred between the 
trough and the aqueduct as required. When the gates have been 
again closed, the trough is allowed to descend, the water 
between the two gates falls through a hose pipe into the lift pit 
below. It will be observed from the shape of the gates that the 
space between them is made as small as ible to prevent waste 
of water. When atrough descends into the lift pit it is always im- 
mersed toa depth of fully 5ft., to get barges in and out easily, and 
when the river is swollen the immersion may be still greater. It 
being, however, absolutely n for the working of the lift that 
the depth of water whilethetrongh is being lifted should not be more 
4ft. Gin., the extra water in the trough is drawn off by the 
oe already alluded to. While a trough is descending into 
e lift pit, as each of the syphons dips into the water, the air 
within the syphon is driven out through its shorter leg inside the 
trough, which becomes nearly filled with water; and conse- 
quently, when the trough is again lifted, the syphon, having a 
partial vacuum within it, draws water out of the inside of the 
trough down to the bottom of its leg, or until air is admitted 
into the outer leg by water falling below the bottom of a 
small adjustable pipe connecting it with the water in the 
inside of the trough. Syphons for letting the water out 
of the troughs are prefe: to valves because they are 
automatic, whereas if valves were used each of them would 
have to be opened while the trough was at the bottom of the lift 
to let water out, and closed again when at the top of the lift to 
prevent the loss of the 6in. depth of water which comes into the 
trough from the aqueduct. As there are twelve syphons to each 
, this would seriously delay the operations of a machine 
required to work so ee. as the one being described. It was 
stipulated that the lift was to be performed in three minutes; it 
has been done in about two minutes and a-half, and by increasin 
the quantity of water taken from the canal it could be eff 
more s ily even than this. ides being worked as a double 
lift, each trough can be lifted separately by the engine and accu- 
m ; but thisis a comparatively slow operation, and occupies 
about half an hour. 
The ironwork and machinery were supplied and erected by 
Messrs. Emmerson, ey ot and Co., Limited, of Stockport 
. and Liverpool ; and the foundations, masonry, and sinking of the 
cylinders were carried out by the Trustees of the river Weaver, 
the designs and under the superintendence of Mr. Sande- 
man. Since the apparatus was opened by the trustees in the 
beginning of July, 1875, no alterations or additions have been 
uired; and great satisfaction is exp with the way 
in which the lift works, and the ease with which it is manipu- 


LETTERS TO THE EDITOR. 
correspondents, 


THE PATENT LAWS. 

Siz,—It will be disappointing to inventors and patentees, as 
well as to those interested in the progress of science and the 
advancement of useful inventions, to learn that there is no pro- 
bability of legislation on the above subject during the remainder 
of the present session of Parliament. 

Mr. Anderson, it will be remembered, brought in a Bill early 
this year to amend the law, the chief objects of which were to 
extend the duration of patents and reduce their cost, so as to put 
it within the reach of working men to protect their own inven- 
tions. Although several petitions and memorials were presented 
in favour of this Bill, it may now be regarded as a thing of the 
past. 

This result is to be regretted, especially when considered in 
connection with the several abortive attempts made by the late 
Government to legislate on the subject. 

That our present patent system requires reform there can be no 
doubt. In its practice or administration there has been no mate- 
rial alteration since 1852, while meantime science and art have 
made rapid strides, and mechanical improvements and inventions 
devel: themselves with wonderful rapidity. And in recogni- 
tion of this modern ad t in scientific and h 1 
matters we find the United States, Germany, Spain, and other 
countries from time to time altering and amending their patent 
laws, so as to meet the requirements of the . It has been 
truly said that a cheap patent law is England’s necessity, and 
that her present declining trade is owing in a great measure to 


the high stamp duties imposed on inventors, which handicap 


invention in England in favour of other coun 
That this is so may be illustrated by the simple example that 


an American patent can be had for £7 for seventeen years, 
whereas the stamp duties on a British patent amount to £175 for 
fourteen Thus greater encouragement is held out to 
inventors in the States, and greater facilities in protecting their 
improvements. 

t is therefore evident how desirable is legislation in reference 
to our nt patent laws, and it will be observed with pleasure 
that Mr. Hinde Palmer has given notice that he will at an early 
date next session call the attention of Government to the subject, 
and the urgent necessity of reforming the eens system it we 
would save the remnant of trade left to the kingdom. 

2, Nassau-street, Dublin, J. ANGELO Fautr, C.E. 

August 18th. 

[It is true that the nominal cost of a United States patent is 
small; but the real cost of a good patent is very much greater than 
is usually supposed. The requisite model, for instance, was not to be 
had for nothing, the patent agents fees are very heavy, and nothing 
can be done without the agent. Again, strange as it may seem, 
American patents, in spite of the official examination to which spe- 
cifications are submitted before patents are granted, are seldom 

led as valid or saleable until they have been submitted to 
counsel, and the outlay of the inventor on purely legal work before 
he can do anything with his patent is, as a rule, far greater than 
that expended on patent feesin this country. There are, of course, 
exceptions, but they are not sufficiently numerous to alter the 
fact that patents are by no means so cheap in the United States 
as our correspondent supposes.—Ep. E.] 


THE STEAMSHIP, CITY OF ROME. 
S1r,—I should like to occupy a little of your valuable space for 
the purpose of making a remark as to the speed of the City of 
Rome, recently described in your columns. The vessel is in- 
tended to steam 18} knots an hour, and make the passage from 
Queenstown to New York in six days and a-half. Her engines 
will have a 6ft. stroke and are intended to make 56 revolutions a 
minute, the propeller being 24ft. in diameter. With a propeller 
pitch of 36ft. and a slip of 10 per cent., this would aun her to 
make the passage in six days, fifteen hours. But it is very clear 
that she can never maintain 56 revolutions a minute with a 6ft. 
stroke, and I am led to believe that her indicated horse-power 
will be about 7500 generally, her fastest e about six days 
twenty-one hours, and the average seven and a-half days between 
Queenstown and New York. Events will show the correctness or 
otherwise of this. 
25, Earle-street, Liverpool, August 24th. 


EDUCATION IN JAPAN. 


Srr,—I observe that in your issue of 20th inst. you have an 
article which, from its title, appears to be a notice of the work 
**On Mining and Mines in Japan” by my friend and former 
colleague, Prof. C. Netto. The article, however, contains very 
little about Mr. Netto or his book, but contains much deprecia- 
tion of the old Japanese civilisation, which certainly gets but 
scant justice dealt to it. Except from a merely material and 
industrial point of view, the wld Japanese civilisation is a 
singularly fine and highly developed one. In industrial matters, 
it is certain that Japan is far behind the nineteenth century 
Europe, but our nineteenth century critics ought to remember 
how far our own generation is ahead of last ne in our own 
country in matters of industry and manufacture. It is a mistake 
easily made, but none the less erroneous, to infer that because the 
heat of the Japanese climate and the poverty of the people 
result in their clothing being more scant than our own, therefore 
they are much nearer the savage condition than we are ourselves. 
I think it altogether incorrect to say that in industrial processes 
the Japanese are more than perhaps a century behind us. 

Your last two sentences seem to have even less connection with 
the heading of the article than the rest of it has. At least I 
cannot trace any connection between the ‘non-return of roofin 
slates” in Mr. Netto’s hook, and the overwhelming “ return o! 
English professors from Japan.” This “influx of English pro- 
fessors returned from Japan ” consists, so far as I can remember, 
of four individuals. I am one of the invading army of four, 
and the explanation of the cause of my return “‘is that I felt a 
very natural desire to come back to live and work in my own 
country. The explanation of the other three-quarters of the 
“reversed current” might be found to be equally simple and 
natural. The ‘true cause” is quite certainly not what you 
suggest. The Japanese are not wealthy and have had to 
economise in various directions lately, but they have the — 
sense not to economise too eagerly in educational matters. The 
posts formerly held by the four individuals above referred to are, 
at the present moment, all filled by gentlemen from this country, 
and are held by them, I believe, on substantially the same con- 
ditions as their ecessors held them. Nor is it true, as you 
seems to hint, that an obstacle has been found in intellectual 
incapaeity on the part of the Japanese themselves. Japanese 
students—it is of engineering students that I can s from 
wee experience—will bear ae with the best to be 

‘ound in any country of ‘‘civilised” Europe or America. No 
doubt the prospects of modern scientific education in Japan 
were for many years very precarious; but, thanks to the noble 
enthusiasm and of Hatakeyama, of Kido— 
both of whom have died before seeing the completion of their 
work, but in the midst of hard unflagging labour—and of Mori, 
who is now Minister in London, the battle has been to a great 
extent fought, and at least the final victory certainly insured. 
There is now not the slightest danger that ‘‘ the experiment pro- 
moted largely by external interests may not improbably in the 
end collapse.” Rosert H. Smiru. 

Ironworks, Queen’s-road, August 25th. 


THE RAILWAY ACCIDENT AT WENNINGTON JUNCTION, 


S1r,—The above serious disaster, which happened on the 
Midland Railway recently, belongs to that particular class of 
accident which is least likely to impress those who are or ought to 
be directly to blame with the great responsibility resting upon 
them, and the importance of the lesson it ought to be to all 
concerned cannot well be over- It is not one of those 
accidents where the blame can be easily brought home to the 
author, as when, say, a signalman fails to handle his levers in the 

roper way or at the right moment; in such a case the public 
Feel some iar degree of satisfaction, very far different 
to that which they must have done when reading over the 
account of the inquest connected with this disaster when the 
verdict somianaal was that of “accidental death.” 

By a somewhat strange coincidence I happened to be on the 
spot a few minutes after the above accident occurred, though 
fortunately not travelling in the same train. My first thoughts 
were to see what help could be rendered to the gre 
killed and twenty injured—as the medical men had not then 
arrived, but before leaving the scene of the disaster, being curious 
to learn the cause of the same, I took the opportunity to examine 
the points where the train first left the rails, and there appeared 
to me to be nothing radically wrong, or of sufficient importance 
to cause the engine to leave the metals, and there is no doubt 
whatever that Colonel Yolland truly states the case when, at the 
request of the jury on Friday last, he gave the reason of the 
engine running off the line as being due to ‘“‘a combination of 
various small items, and not any particular great fault.” ‘ 

Now, Sir, my object in commenting on this sad disaster is to 

int out to concerned or interested in railway matters, that 
if railway companies wish to prevent this class of accident it is 
quite apparent that they must appoint duly qualified officers to 
inspect ont so the permanent way, signals, points, and cross- 
ings at stated intervals, and always immediately after alterations 
to the levels, &c., as such important duties should not be left to 
gangers and foreman platelayers, 


It is very rarely indeed that an accident occurs to a train 
through any preventible defect of the engine or rolling stock, 
simply because these are carefully inspected by the locomotive 
superintendent and his staff before they are sent out from the 
works, and only thus can safety and immunity from accident be 
insured to a complex piece of mechanism such as a locomotive 
engine, which has to not only exert enormous force, but at the 
same time has to propel itself and its load at the tremendous 
speed of say fifty miles per hour; and what [ maintain is that 

recisely the same care and intelligent supervision is necessary 
of permanent way, as for engines, rolling 
stock, &c. 

In this case the various small items referred to by Colonel 
Yolland were precisely such as would have been detected by a 
duly qualified officer, viz., ‘‘ slight tightness of gauge, the guard 
rail rather wide, 2in. instead of 1fin.; and the outer rail of the 
crossing was found to be low; the explanation of this latter 
defect possibly may be due to the fact that only twenty-four hours 
before the accident took place this crossing had nm newly 
packed,” but at the same time the above defects are just of the 
character that were likely to be overlooked and underrated by a 
foreman platelayer or ganger, and these men even if they know 
sometimes that a job or small alteration to the permanent way is 
not quite to their satisfaction, they have not 4 owes the firmness 
to see that their orders and wishes are complied with by the work- 
men under them, for in this respect they labour under very great 
disadvantages, being of the same stamp and class of men as those 
under them, and perhaps in most cases related to them, and with 
whom they have themselves worked ates as fellow workmen 
perhaps for the greater part of their lives. To expect, 
under the circumstances, that these men will be able to use the 
authority they possess in a proper manner, is to entirely ——- 
human nature. Henee the necessity of a superior and duly 
qualified officer to supervise and become responsible for the safety 
of the permanent way; and under such circumstances I venture 
to — we should seldom hear of such a terrible disaster as that 
at Wennington Junction proved to be. The old saying, ‘ Pre- 
vention is better than cure,” is still a true one. Hence the length 
of my remarks on the above details, as, up to the present, I have 
ony Sos with preventible causes. Now, as to the cure. 

is train, it seems, even after it left the permanent way at 
the points and crossing, could have been brought toa standstill, 
or nearly so, before reaching the bridge—and the coming in 
contact with which caused the sad loss of life and injury to the 
passengers—had it been equi _ with a proper amount of brake 
power ; and doubtless the Midland Company will, ere long, see 
to it that it is second to none in applying the most approved 
brake to all its nger trains. 

Whilst on this of this subject, I would just like to refer to 
the remarks made by the chairman of one of our largest railway 
companies at its recent half-yearly meeting. When speaking 
on the subject of brakes, a letter was read which had been 
addressed to the Board of Trade recently, and which commences as 
follows :—‘‘ My directors believe that the arrangements under 
which the traffic on their railway is worked—by the introduction 
of the block telegraph throughout the main line, the interlocking 
of points, and generally the use of every other means within 
their knowledge for preventing accidents—has rendered the adop- 
tion of continuous brakes a matter of less urgency than before 
these improvements were introduced.” 

Now, in my humble opinion, it would be unwise, and in the 
long run quite against the interests of any railway company— 
especially so with the North-Western, which has, as I suppose, 
spent more in improving the apparatus and appliances upon 
which the safety = the public depend than any other railway in 
the kingdom—were it to stop short at ‘‘ continuous brakes.” 

I scarcely think this can the intention, however, seeing the 
large proportion of its carriages already provided with highly 
efficient brakes; still that the letter bears such an interpretation 
is beyond doubts—so long as railway accidents do occur from 
preventible causes, the necessity for greater improvement exis 
and although much has been done in the way of applying g 
and useful inventions at great cost in order to procure safety to 
the public, there is yet, as evidenced by this and other recent 
accidents, much still to be done. Joun Hayes. 

27, Leadenhall-street, E.C., August 25th, 


{If our correspondent would show how a continuous brake 
operates in stopping a train when it has left the rails, we are 
sure he would throw light on adark place. For ourselves, we 
are, we confess, quite at a loss to understand what effect a brake 
= have on x ars ploughing its way through the sleepers and 


RAILWAY CROSSINGS, 

Srr,—I beg to enclose a lithograph of an improved, as I believe, 
railway crossing, which improvement consists simply in the 
addition of extra projections, E E, at the ends of the crossing, in 
addition to the central ones usually made on these kinds of cross- 
ings, which projections take the place of the fish-plates usually 
employed, and so give the rail a solid support under its head on 
both sides, thus keeping the end of the rail and the end of the 


crossing in the same plane with one another, and preventing 
the wheels from striking the ends of the crossing—which fre- 
quently breaks them—and strengthening the joint. 

I may add that these crossings are capable of being adapted to 
almost any kind of rail, and I am now making a drawing for one 


to suit a 10 lb, per yard colliery rail. J, E, Morris. 

333, Glossop-road, Sheffield, August 20th. 

Screncr Coneress, presidency of 
the Art Department has been accepted by Mr. W. B. Richmond, 
Slade Professor of Fine Art at Oxford. The congress will be 
held from October the 6th to the 13th inclusive. 

Deatu or Mr. HawrHory.—We t to state that news has 


reached England of the death of Mr. Thomas Hawthorn, of the 
firm of Messrs. Black, Hawthorn, and Co., Engineers, Gates- 
head. Mr. Hawthorn had gone with his young son on an 
excursion up the hill to Seelisberg, near e Lucerne. On the 
way back he tried a shorter path as used by the goatherds to 
avoid the windings of the road. He missed his footing and 
rolled over the precipice. The boy, who was behind him, ran up 
the nearest able to = lain lf 
rman it was only on g nried, six miles off, 
to the scene of the accident, The 
body was not found till the following day. 


| 
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HYDRAULIC PUMPING ENGINES, ZURICH WATERWORKS. 


MR. A, SCHMID ENGINEER, ZURICH. 


“ Tue accompanying engraving illustrates an extremely 
ingenious pump, designed by Mr. A. Schmid, of Zurich, to 
supply some of the higher parts of the town with water with- 
out increasing the normal pressure at the waterworks. The 
engravings are self-explanatory. It will be seen that we have 


here a double water pressure engine; each engine being single- | are readily got at, and the w! 


acting, and driven by the normal water pressure. The piston 
ef each engine is fitted with a plunger, and all the water 
admitted at the plunger end of the cylinder is, at the next 
stroke, pumped up to the high level. Thus each engine is a 
water-pressure engine and a pore combined. All the parts 

ole arrangement is very simple 


Yy Yj YY) YY YY 


and com . In our engraving a is the delivery valve ; 5, 
slide valve; d, exhaust; e, waste; c, motor cylinder. We 
understand that the engine works very well. Two air vessels 
are provided, ‘one for the low-pressure water working the 
machine, the other for the high-pressure water delivered. So 
far as we are aware, this was the first engine of the kind made. 


DETAILS OF REVERSING GEAR OF LAUNCH ENGINES. 
MR. HENRY TIPPING, PORTSMOUTH, ENGINEER. 


REVERSINC GEAR 


WE complete this week our illustrations of the launch 
engines made by Mr. Henry Tipping, of the South Hants 


Engineering Works, Portsmouth. Our drawings in ex- 
plain themselves, and must be read with those which we 
published iast week. It will have been noticed that no link 
motion is used ; the annexed engraving shows the arrange- 
ment adopted instead. The engines are reversed by means of 
a lever acting on the end of a spiral sleeve, which has a to- 
and-fro sliding motion inside the end of the crank shaft. A 

in or key secured to the excentric passes through the shaft 
into the spiral of the sleeve. The part of the pin or key 
passing through the shaft is the driving portion when the 
engines are in full work, There is no wear on the driving 
portion of the pin or key. A slot is cut in the shaft to allow 
the excentric to be moved round to the position desired for 
going ahead or astern. If the spiral sleeve is drawn outwards 
the engines turn astern, if inwards the engines turn ahead. 
The principal novelty in the arrangement, which works 
remarkably well, is that the spiral sleeve is put into a — 
in the end of the crank shaft. This is a much neater 
better job in every way than the old plan of putting a sleeve 
on the crank shaft, which sleeve carried the excentrics. 


PATRICK’S PATENT LUBRICATOR. 


We have received the following description of a very 
ingeniously designed lubricator, for which the inventor, Mr. 
Patrick, of Frankfort-on-the-Main, claims the advan that 
it operates without condensation, wick, springs, valves, or 
taps, it has no movable parts that can wear out, or fine holes 
which can become stopped, that it oils only as long as the 

an e@ apparatus refi if necessary while the 
machine is running; Seer, that the apparatus cannot be dis- 
arranged, 
The accompanying cut shows a elevation and section 
of the :—A isa gh in which a second 
cup B hangs by a conical rim K. is latter is drilled 
_through so as to connect the space between the cups with the 
inside of cup B, and thus equalise the pressure or vacuum 
as the case may be ; the two cups A and B are held tight b: 
a lid F, whieh is provided with an air-tight compartment J, 
to prevent ensation in lubricators which are much 


exposed as on locomotives and the like. A hole G provided 
with a screw cap H fitting over the same is situated in the 


centre of the lid F, A conical hole at the bottom of the cup 
B is stopped by the steel plug C, which is provided with a 


screw thread by which it can be regulated. It will thus 
be seen that as soon as the apparatus becomes warm, the steel 
plug, expanding less than the gun-metal into which it is 
screwed, is drawn somewhat out of its conical seat, and a 
passage is thus left through which the oil is drawn by the 
great affinity it possesses for warm metals, the pressure or 
vacuum, as the case may be, being equal above and below. 
When the apparatus cools, the metals contract and the plug 

in tightly closes the hole, preventing all waste of oil when 
ahs machine is not at work. The nole can never become 
stopped, as each time the metals contract the steel plug forces 
out any substance which may perchance have formed. A 
ny Lis to prevent any impurities entering along 
with the oil. 


AN AMERICAN GATE CLOSER. 

THE accom ing engraving illustrates a little American 
invention whi is aint neat and ingenious. It consists 
simply in putting a rod of wood or iron in an inclined position 
between two brackets, one screwed to the gate, the other to 
the gate-post. The hinges are made with long pins, on which 


AN) 


the gate poten of each can rise and fall. When the gate is 
opened, the inclined stick assumes a more upright position, 
and in so doing lifts the gate. The tendency of the gate to 
fall down again, combined with the oblique position of the 
stick, causes the gate to close. 


Tue Imperta Yacut, Livapia.—Messrs, C. H. Sharpe and 
Co., of 104, Newgate-street, have received orders for their ‘ Crown 
Ejector” for the ventilation of the above-named yacht. 

Tue Society or ENGINEERS AT THE SouTH-WeEs1ERN Ratt- 
way Company’s Works, Ning Etms.—In our notice of the 
visit of the Society of Eagmons to the Nine Elms works of the 
South-Western Railway Company last week, we spoke of a brake 
now being raga Mr, Adams as the Hardy brake. This is a 
mistake ; the brake in question is the Aspinall automatic brake, 
on the saan rie system, which was illustrated in THE ENGINEER 


for August 1879. A rtion of the South-Western 
stock is, we understand, to be ttad with this brake. 
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RAILWAY MATTERS. 


THE engine of the train which went down with the Tay Bridge 
has, after being repaired at Cowlairs, been placed on the line 
between Edinburgh and Glasgow. The arrival of the engine at 
Edinburgh was witnessed with much interest by a considerable 
number of persons. 


Late on Tuesday night a collision took na on the Caledonian 
Railway. The London mail train from w came into con- 
tact with a goods train near Motherwell. The passenger train 
consisted of an engine and twelve carriages. The passengers in 
the front carri scarcely felt the shock, but persons in the rear 
carriages were slightly injured. 

A yew financial disagreement has just arisen between the 
South of Austria Railway Company and the Italian Government. 
The railway ccmpany demand the payment of arrears for goods 
sold to the Alta Italia Railway Company. These arrears amount 
to 16,000,000 lire, while the Italian Government are only willing 
to pay four millions. Signor Depretis has just sent the Com- 
mendatore Scotti to Paris in order to consult with M. de Roths- 
child on the subject. 


JouN R. JERVIS, says the American Manufacturer, who ordered 
the first locomotive in America to be made, and Horatio Allen, 
who saw the order carried out, and who ran the pioneer locomo- 
tive, are both living yet, the one at Rome, N.Y., over fourscore 
years old, and the other at East Orange, N.J., over seventy years 
of age. Their names are identified with the greatest engineering 
triumphs of America, among them the Croton Aqueduct. The 
original is still operated in connection with the canal, and 
is one of the most popular summer.excursion routes in the United 
States, rivalling the famous “ Switchback” of Mauch Chunk, 
than which its attractions are more varied and extended. 
Although the canal company now control some of the most 
important railroads in the country, their link of mine road and 
— — it feeds are still their greatest and most certain sources 

pro 


AN accident occurred on the afternoon of the 19th inst. upon 
the Midland Railway about twenty-five miles north of Settle. 
As the express from Manchester, and Bradford was 
running northwards through the Blea Moor tunnel, the longest 
tunnel on the line, the Westinghouse brake went wrong near the 
engine, and the train was unexpectedly brought to a standstill. 

ile it was standing in the tunnel it was run into by a Pullman 
car express from London, which according to the time-tables 
should reach the tunnel about twelve minutes after the Man- 
chester express. Happily no serious damage was done. The 
men in charge of the first train had relied upon the observance of 
the rule that no second train should be allowed to enter the 
tunnel until the first had cleared it. How the signalman at the 
tunnel permitted the Pullman train to enter the tunnel before 
the Manchester express had gone through is at present unex- 
plained. The line was cleared soon after midnight. 


TuHE following statements railway traffic 
are interesting :—The Pennsylvania Railroad Company moved 
5,402,991 tons of freight in 1869, and 12,684,041 in 1879. The 
New York, Lake Erie and Western Railroad moved 4,212,290 
tons of freight in 1869, and last year 8,212,641 tons of freight 
were moved by this road. The Michigan Central Railroad 
increased from 802,835 tons in 1869 to 3,513,819 tons in 1879. 
The Chicago, Burlington and Quincy Railroad, 1,029,746 tons in 
1869, increased in 1879 to 5,400,000 tons. The Chicago and 
North-Western Railroad has more than doubled its freight tonnage 
in the decennial period indicated, while the Baltimore and Ohio 
Railroad eaeet its tonnage from 299,873 in 1869, to 1,425,629 
tons in 1879. Both the passenger and freight charges tended 
strongly downward, but it is no new experience that as these go 
down the dividends of the corporations go up. The public will 
certainly not object to a further large increase of the dividends on 
all our roads by the same process. 


WE learn from the Leeds Mercury that meetings will shortly be 
held in various parts fof Derbyshire in favour of a proposed 
railway, the projected construction of which is causing Fone 
interest in the neighbourhood. The line, by. way of re, 
Carver, and Grindleford Bridge, to Hassop, will bring Buxton 
within twenty-six miles of Sheffield, | of fifty-three miles 
as at present, and will give a direct Midland route from Sheffield 
to Manchester. At present Manchester is only connected to 
Sheffield by one route, the Manchester, Sheffield, and Lincoln- 
shire Railway, and when trade is good, as was the case three or 
four years ago, this line was partially blocked for many weeks, 
and a great commercial loss was sustained in consequence. It is 
considered necessary to have two direct routes to Manchester, 
and by the construction of a new line a second direct route from 
Sheffield to Manchester will be obtained, the distance only being 
forty-three miles i of seventy-five miles by the present 
Midland route round Ambergate. The new iver will also 
open up a picturesque district hitherto unknown to railway 


A RAILWAY report just issued by the Board of Trade shows 
there was an increase of mileage between 1869 and 1879 from 
15,145 to 17,696 miles, about 17 per cent.; an increase of capital 
from £518,779,000 to £717,003,000, or about 38 per cent.; an 
increase of gress receipts from £42,696,000 to £61,776,000, or 
45 per cent., the increase of receipts from railway traffic proper, 
aii “* miscellaneous,” being from £41,075,000 to £59,495,000, 
or 443 per cent.; an increase from £20,780,000 to £32,045,000, or 
D4 cent. in the total working expenditure, the increase in the 
deer working expenditure only, exclusive of certain miscella- 
neous items, being from £20,263,000 to £31,050,000, or 53 per 
cent.; and an increase of total net receipts from £21,916,000 to 
£29,731,000, or 36 per cent., and of the net receipts from railway 
working only from £20,812,000 to £28,345,000, or also 36 per cent.; 
the proportion of the former to the whole capital falling from 
4°22 to 4°15, and of the latter from 4°01 to 3°95. It appears on 
the face of these facts that the increase of mileage is much less 
than the increase of capital, which would imply, making all 
allowance for the nominal increase of capi y conversion 
oO) ions, @ constant expenditure of capital on lines open for 
traffic; but at the same time that the increase of receipts is much 
greater than the increase of capital, being no less 45 per 
cent., as com: with an increase of 38 per cent. only in the 
capital. 


CoLoneL YoLianp has made his report to the Board of Trade 
on the collision that occurred on the 10th of July, near the 
Primrose-hill Tunnel on the London and North-Western Rail- 
way, between a light engine, which had broken down beyond the 
western end of the Loudoun-road nger station, and a down 
express nger train which followed the light engine. Colonel 
os pee that the speed at which the express train was 
running when the collision occurred, at 9.7 a.m., was from fifteen 
to twenty miles an hour, it having, by the application of the 
brakes, reduced to that amount from a rate of thirty to 
forty in running over a distance of 361 yards on a level portion of 
line from where the driver of the | ing engine first saw the 
down home disc-signal at ‘‘danger.” He has no hesitation in 
saying that if the express train was not running at a greater 
rate om from thirty to forty miles an hour, a train fitted with a 
system of continuous brakes might have been actually 

in. half the distance that was required to reduce the 


good 
stop) 
to from fifteen to twenty miles an hour, provided the con- 


trol of those brakes was placed in the hands of the driver, and 
not distributed among two other 
operation. When, we may ask, will Mr. Webb abandon his pre- 
ference for a brake which has been condemned over and over 
again, which always fails when it is wanted, and which by its 
failures has cost the company a very large sum of money? 


rsons to put the whole in 


NOTES AND MEMORANDA. 


In coining 20,000,000 dols. in silver and 22,000,000 dols. in gold 
at the San Francisco Mint, in 1878, there was lost only 29 dols. 
The carpet, which had been down five years, was taken up last 
spring, cut up into small pieces, and burned in pans. The 
ébris was put through the same process as the mining dust, and 
there was got from the old carpet 2500 dols. 

A German naturalist, in the course of inquiries as to the phos- 
phorescence of the sea, has found that the phenomenon occurs 
whenever sea fishes are brought into a 3 per cent. salt solution. The 
luminosity begins apparent 7 in the eyes, spreads over the whole 
fish, and increases day by day. The fish after some time seems 
luminous throughout. The phosphorescent substance is a kind 
= mucus, which appears dirty-white by day, and shines in the 

Ir has eo | been known that sulphur cools a hot bearing, but 
the reason why is doubtful. Von Heeren states that the fine metal 
dust formed when a journal runs hot, and which strongly acts 
upon both journals and bearing, forms a sulphide with the sul- 
phur. This compound, which ws soft and greasy, dces not 
cause any appreciable amount of friction. Sulphur and grease in 
combination are in regular use on board the steamers of the North 
German Lloyds. 


MM. Le Bon anp Noet have extracted from tobacco smoke 
the following products, which they recently presented to the 
French Academy in three flasks: 1, Prussic acid ; 2, an alkaloid 
of ble odour, but as poisonous as nicotine; 3, aromatic 
principles still undetermined, but contributing, with the alkaloid 
mentioned, to give tobacco smoke its perfume. The alkaloid in 

uestion is thought to be identical with a compound, collidine, 
the existence of which has been observed in the distillation of 
various organic substances, but whose physiological and toxical 
properties have been overlooked. 

AN iene geological discovery has been made in the neigh- 
bourhood of Solothurn. On removing a mass of superincumbent 
sand and gravel to prepare for some quarrying operations, the rock 
beneath was found to be quite smooth and intersected with old 
water channels. The excavation being continued, a number of 
enormous holes filled with great stones were laid bare. These 
holes, like those in the famous Gletcher Garten at Lucerne, are 
due to the action of water, which, flowing through rifts in the 
glacier that tt covered the rock, set in movement the 
stones beneath, whereby the ‘‘Giant’s Rattles,” as they are 

ed, were hollowed out; but while the rock at Lucerne is 
sandstone, the formation at Solothurn is hard limestone and 
quartz. 

TuHE Rev. W. Cowell Brown, Wesleyan minister, of Sheffield, 
has patented an invention intended to prevent loss of life by 
A chemical pre tion is inserted in a portion of the 
coat, waistcoat, or dress. It does not add to the weight or in any 
way alter the appearance of the garment. The preparation is 
inserted between the lining and the cloth ; in the case of a coat, it 
is placed on each side of the coat and up the back. The moment 
a man falls into the water the coat becomes inflated, and he can- 
not keep his head under the waves. The invention has, it is 
stated, already been thoroughly tested, and it is said that it will 
sustain a person in the water as long as he can possibly endure 
the exposure, say forty-five or fifty hours. As to the nature of 
the mixture, it is obvious that several age mary may be 
suggested—seidlitz powders, for example. We do not see quite 
clearly, however, how water is to obtain access to the chemicals 
while the carbonic acid gas produced is prevented from escaping. 


THE influence of magnetisation on the tenacity of iron has 
been lately studied by Signor Piazzoli. Iron wires were hun 
between two hooks and ruptured by pouring water into a vesse 
suspended from them. They were about 350mm. long, and were 
inclosed in a spiral with four windings one over another, which 
were either all trave: by a current in one direction, or two by 
a current in one direction, and two by an — opposite current, 
so that in both cases the wires were equally strongly heated by 
the spiral ; but in one case they were magnetised, in the other 
not. The weights required to break wires annealed in charcoal 
—weight of one metre, G = 0°299—were, during magnetisation, 
P = 1260-1306; without magnetisation, P’= 1213-1270. In the 
case of wires annealed in carbonic oxide—where G = 0°46 g°— 
P = 1732°4-17427 ; P’= 1703°62-1719°87. In the case of wires 
annealed in hydrogen P = 1289°5-1310'1; P’=1263-1299°7. In 
each separate series accordingly the difference, P — P’ was fre- 
quently less than the difference between the highest and lowest 
weights required for — of apparently identical wires ; still, 
the mean values in each of the fourteen series were from about 
1 to 3 per cent. greater for the magnetised than for the un- 
magnetised wires, showing that the tenacity of iron increases on 


HERR VON ERHENWERTH has published an elaborate pg on 
the Thomas and Gilchrist process. He holds that the silicon 
eliminated by combustion combines with the bulk of the manga- 
nese present to form a silicate of the protoxide of manganese; the 
surplus of silica uniting with protoxide of iron. This iron silicate 
is decom by the lime present in the basic converter, and the 
iron protoxide set free is reduced either wholly or in part, 
according to circumstances, by the carbonic oxide formed in the 
Bessemer process by the combustion of the carbon in the pig. 
The silicate of manganese enters into combination with the silicate 
of lime, forming a double silicate ; by reason of the formation of 
this stable silicate, the decomposition of the phosphates of lime 
and iron by the silica of the cinder is prevented. The elimina- 
tion of phosphorus occurs as phosphate of protoxide of iron, 
which pound, ting with an excess of lime, is conve 

to phosphate of lime. The iron protoxide set free is reduced to 
metallic iron so long as reducing gases pass through the con- 
verter. en these become oxidising, the iron oxide remains in 
the cinder as magnetic oxide. The phosphorus, though partly 
eliminated in the earlier stages of the blow, is not wholly 
removed until both silicon and carbon are out. The author 
holds that actual ‘‘overblowing” only takes place within very 
narrow limits; otherwise, the cinder wal contain larger 
quantities of magnetic oxide than it does. 


A curtovs physical phenomenon has been lately described b 
Dr. Grassi. An apparatus is formed of three concentric vesse! 
with an annular space of about two centimetres between the first 
and the second, and the second and the third. The outer space is 
filled with oil, the next with water. The oil is heated by & gas 
furnace to a little over 100 deg., and the water boils. Then hot 
oil, at ¢.g., 150 deg. is poured into the centralspace. This quickly 
cools to a temperature close on 100 deg. Dr. Grassi found that 
the central oil cooled more rapidly the higher the temperature of 
the outer oil; and with more delicate apparatus—in which the 
vaporised water was conducted and returned, and the outer oil 
kept at any required constant temperature—he arrived at definite 
numerical results, which he tabulates. With the outer oil at a 
mean temperature of 129°9 deg., ¢.g., the time of cooling of the 
inner oil from 130 deg. to 110 deg. was 49 sec.; when the former was 
105°1 deg., the latter was 57 sec. Alcohol and ether gave more 
decided results. The maximum difference was got with ether; 
the outer oil being at 57°0 deg., the inner took 25 sec. to cool from 
57 deg. to 50 deg.—7 deg.—whereas the former being 39°3 deg» 
the latter became 39°5 sec. In all the experiments the cooling of the 
inner oil commenced at a temperature little above the maximum 
of the external oil. When the outer oil is at a higher tempera- 
ture, at a certain point the heat begins to prevail which is trans- 
mitted directly from the outer to the inner oil. An analogous 
phenomenon—to which Dr. Grassi refers—instanced by Weature, 
was that some members of the Accademia del Cimento found 
that water in a vessel surrounded by ice cools more rapidly 
if the ice be heated to accelerate fusion, 


MISCELLANEA. 


TRADE Unions, the Celestial Empire says, appear now to have 
taken root in Japan. It is reported that, owing to the recent rise 
in the price of rice, all the labourers in Gifu, Mino province, 
made an arrangement among themselves and forced their 
employers to raise their wages, so that a carpenter, who formerly 
only received 25 sen, now gets 30, and the day labourer, who was 
formerly paid 16 sen 6 rin, now gets 20 sen, 

Tue Sacramento Record Union reports that the new stone dock 
at the Mare Island Navy yard will, when completed, be one of 
the largest and finest in the world, and will reflect great credit on 
the originator, civil engineer, Calvin Brown, U.S.N., who 
had entire supervision of the work since its conception, The 
dock will have many features from plans of other stone docks, 
and also a number of entirely new designs—Mr. Brown's ideas, 

Mr. Baker and Mr. Barlow, jun., have just made an examina- 
tion of the river Tay, in view of the ore of plans for the 
reconstruction and rebuilding of the Tay Bridge. ‘They fixed on 
a site to the westward of the bridge, and are to sink an 
experimental cylinder by means of air pressure to the depth of 
over 20ft. below the present bed of the river, so that the nature of 
the strata may be ascertained. The work will be proceeded with 
without delay. 

A GrRAvine dock is being constructed at Lyttleton, New 
Zealand, of the following dimensions :—Length on floor, 400ft.; 
width on floor, 46ft.; on ~ 82it.; width of entrance, 62ft.; 
depth of sill at high water, 23ft. The dock when completed can 
easily be lengthened by another 100ft. if necessary. The Har- 
bour Board have even asked the Governor to inform the 
Admiralty of the construction of the dock, which they hope may 

of use to H.M.’s ships of war visiting these shores, 

AN improved form of jetty, titted with hydraulic cranes for 
Soehening coals from steamers, is being erected at the Victoria 
Docks for Messrs. W. Cory and Son, from the designs of Mr. 
Henry Adams, C.E., on the site of one of the old coal berths 
recently burnt down. Another of the jetties is also to beextended 
and fitted with a fourth crane in order that the large steamers now 
being built for the coal trade may be discharged in one tide. 
When this extension is completed a steamer with suitable hatch- 
ways will be able to discharge 2000 tons of coal in 12 hours, 

Art aspecial meeting of the Local Board at Bridlington for the 
purpose of opening tenders for the erection of a sea defence and 
promenade on the north cliff, northward of the skating rink, the 
tender of Mr. G. B. Godfrey, of Hull, for £4513 was accepted. 
The wall, which will extend form the skating rink to Sands-lane 
is to be built of concrete, and on the top a a drive and 
promenade will be formed. The greater part of the old wood 
jettying which protected the walk on the cliff has been washed 
away, as well as the footpath, and in order to preserve a walk 
during the present season for the enjoyment of visitors, of whom 
there is a larger number than in many previous years, works of a 
temporary character have been made. 

To the advantages offered to the junior members and students 
of the Architectural Association has been added a surveying class, 
This year’s course of instruction has just been completed. 
Arrangements were made with Mr. Arthur T. Walmisley, Assoc. 
Mem. Inst. C.E., of Westminster-chambers, Victoria-street, 
to give twelve lessons—six indoor lectures and six field lessons— 
which should embrace surveying with the chain only, with the 
chain and theodolite, together with the plotting of the same, the 
various methods of setting out curves with and without the 
theodolite, and the explanation of rules and tables connected 
therewith ; the use of the box sextant, optical square, and pro- 
tractor; the adjustments of the level, taking contours and 
longitudinal and cross sections, the calculation of earthworks by 
Bidder’s tables, and the use of the planimeter. In short the 
instruction included every branch of land surveying likely to be 
of service to the members of the class. The indoor meetings were 
held in the committee room of the Royal Institution of British 
Architects on Thursdays at 7 p.m., and the outdoor instruction 
given on Hampstead Heath on Saturdays at 3 p.m. 

Dvurine the financial year just closed both the value of the 
imports of merchandise into and the value of the exports of 
merchandise from the United States were larger than during any 
preceding year in the —- of the aa According to the 
annual report of the Chief of the Bureau of Statistics, just issued 
the value of the exports of merchandise during the year ended 
June 30, 1880, exceeded the value of the exports of merchandise 
during the preceding year about £25,000,000, or 18 per cent., and 
the value A the imports of merchandise during the year ended 
June 30, 1880, exceeded the value of such imports during the 
preceding year about £45,000,000, or 50 per cent. The increase 
of the value of imports of merchandise exceeded the increase in 
the value of the exports nearly £20,000,000, The exports of 
corn and bullion during the year ended were about £1,550,000 less 
than during the p' ing fiscal year, and the imports of coin 
and bullion during the year ended June 30, 1880, exceeded the 
imports during the preceding fiscal year about £14,000,000. For 
the first time since 1861, the imports of coin and bullion exceeded 
the exports of the same, 

Trmarvu—New Zealand—is a flourishing town of about 5000 
inhabitants, situated in a considerable agricultural and pastoral 
district, but without a harbour within many miles. To remedy 
this, and against the advice of all the best engineers, the late 
Government, under political pressure, began the construction of 
a breakwater which up to the present time has cost about £50,000. 
It is now asserted by the marine engineer, Mr. Blackett, that 
the money has been worse than thrown away. The shingle 
brought down in immense quantities by the Waitaki river is 
driven along the coast by a current setting north until it is 
arrested by the breakwater, when it will in course of time fill up 
the harbour. This unfortunately is not all. The shingle to the 
north of the harbour works has ually moved on, and, as no 
further supply can pass, has left the beach bare. The sea beating 
upon this unprotected shore has made considerable inroads upon 
the soft material, and is endangering the line of railway running 
along it. Mr. Blackett recommends the stoppage of the building 
of the breakwater at once, and afterwards to remove or break it 
up, so as to lessen its prejudicial effect on the beach, the adjoin- 
ing lands, and the railway works to the north. 

Tur New York papers have many condensed accounts of a 
steam catamaran built at Nyack, on the Hudson, for Commodore 
William Voorhis. The hulls consist of two cylinders of boiler 
iron, 54ft. in diameter in the centres, and tapering to a point at 
the ends, They are 200ft. long, and are placed 9ft. apart. They 
have four water-tight bulkheads at equal distances apart, dividin 
them into five compartments, A mt of 25ft. at either end 
left open, while upon the 75ft. of deck intermediate is built a 
house, extending the whole width of the boat, which is 25ft., the 
beams projecting on either side beyond the cylinders. The for- 
ward end of this house is a ladies’ cabin, and abaft is a saloon 
with a smoking-room at the after end. The engine is to work up 
to 325 revolutions a minute. The hub of the propeller is not to 
be submerged, and only two of the blades will take the water at 
once. Power is to be obtained from a Hereschoff coil boiler, 
8ft. Gin. high, and 6ft. Gin. in diameter, which contains 1250ft. of 
coil. When all complete and ready for passengers, the weight of 
this boat will be but 43 tons. Her is 73 
she is intended for 476-horse power, while the steamboat Mary 
Powell, the fastest boat upon the river, has 881 tons of displace- 
ment, and 1500-H.P, The new boat is expected to travel twenty- 
eight miles an hour. She is to be used solely as a passenger boat, 
and will have room for 400 passengers. Several trials have been 
madewith this boat, but up to the present a velocity of about seven 
miles an hour seems to be her best performance. It is intended, we 
understand, to give her a submerged screw, when better results 
are hoped to be ob’ 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants of the Patent- 
* office Sales Department, for Patent tions, have ca’ 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the e of 


‘HE ENGINEER at which the Specification they require is referred 
tead of giving the 


proper number of the ion, 

take has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
pion of | of reine to those pages and finding the numbers of the 
Grants aAt Dates of Provisional Protection for Six Months. 
= DistTILLaTiIon of ANTHRACENE, C. M. Warren, Brookline.—31lst May, 


2292. Wravina, &c., Fast Pte phen J., J., and T, Mellodew, J. Lees, 
and J. Hardy, Oldham.—7th June, 1880, 

2338. Conpensine STEAM ENGINE, &e., J G. Wilson, Market-street, Man- 
chester.—A communication from H. Hoffmeister and E. Friedrich.— 
9th June, 1880. 

2514. Artrriciat LEATHER, A. M. Clark, Chancery-lane, London.—A com- 
munication from P. B. Le Gendre, Paris, —21s¢ June, 1880. 

2522. and Sreen Snips, &c., H. Smith, Glasgow.—2lst June, 1880. 

2770. Incueasixo the Speep of Persons while Swimmine, V. D. de Stains, 
Pentonville-road, London.—6th July, 1880. 

2806, Fixinc Prates, ArTICcLEs of Metat, C. Westwood, 
Birmingham.—8th July, 1880. 

2830, Sxy.ients, A. Smith, Goudhurst.—9th July, 1880. 

2868. Krers, J. Hawthorn, Newtown.—12th July, 1880. 

2881. Taps, J. Wilde, 8: denham-hill, Sydenham. July, 1880. 

2969. H. J. Jaddan, Strand, Westminster.—A communication 

m W. Mason, Massachusetts, U.8. —19th July, 1880. 

3005. VENTILATING Mixes, J. Clark, Bramley-road, Kensington, London. 
—2lst July, 1880. 

4. Prorectors for Corns, &c., G. F. Walters, Stepney-causeway, Lon- 
don.—26th July, 1880. 

3144. Cooxine Pans, W. L. Wise, Whitehall-place, Westminster.—A com- 

mounicatiom from A. Kuntze, Dresden, Saxony, Germany.—30th July, 


1880. 

3146, Lew H. E. Newton, Chancery-lane, London.—A communication 
from A. L. G. Halle-on-the-Saal.—30th July, 1880. 

3147. power Motor, 8. P. Wilding, Rood- Fenchurch-street, 
London,—A communication from P, Carrera, rin, Italy, ~ 30th July, 


3148. Macurnes, C. Creswell, h.—8lst July, 1880. 

3150. Srorrers, for Botries, B. Zibach and E, 8. Friedeberg, White- 
chapel-road, London.—81lst July, 1880. 

$152. and other Screens, H. Shield, and W. N. 
Crockett, Mansfield-grove, Nottingham. —31st "July, 1880. 

3154. CLEANER, J. Hunt, Bolton.—3lst July, 1880. 

3156. EnGravine Routers, E. T. Gadd, Salford.—31st July, 1880. 

3158. Knirrinc Macuines, H. H. Lake, Southampton-huildings, London. 
—A communication from L, Couturat, Paris.—3lst July, 1880. 

3160. Founrarn Pens, N. Wilson, High woe rn, London.—3lst July, 1880. 

3162. Propuction of HoLtow Ixcots, Cast STee., ker, 
Corn Exchange-chambers, London.—A communication from C. B, 
Morse, Rhinibeck, New York, U.8S.—381st July, 1880. 

&c., Ratrway Trains, A. Hunter, Greenock.—3ls 

Macuixe, W. Boyd, Newcastle-on-Tyne.—2nd, 
ugust, 

3167. Wueecs and J. Ormerod, Manchester.—2nd August, 1880. 
3168. Drawine Curves, A. R. Molison, Swansea, —2nd August, 1880. 

3169. Rartway Rrakes, H. H. Lake, Dbuildi ndon. — 
from V. Kramer, Innsbruck, Austria.—2nd August, 


3170. Puriwyine Vittarep Arr, R. Neale, South Hampstead, London.— 
3rd Avgust, 1880. 

3171. Separnatinc Minerat and other Matrers from Water, S. Hallam 
and G. L. Scott, Manchester.—3rd August, 1880. 

3172. &c., W. Lyon, Cowper’s-court, Cornhill, London.—8rd 


August, 1880. 
3178. Carco in Butk, T. J. Stevens, Odiham, Hants.—8rd 
ugus 
3174. Propuction, &c., of Packinc and Cements, J. H. Johnson, 
Lincoln’s-inn-fields, Londou.—A communication from L. C. Levoir, 
Delft.—3rd August, 
$175. CaLcutatine, A. N. Durand, Boulevard St. Denis, Paris.— 3rd 


. Jarvie and W. Miller, Glasgow.—3rd, 


ugust, 1880. 

3178. Brewina, P. L. Manbré, Valenciennes, France.—3rd August, 1880. 

3179. UmBReLzas and Parasots. F. H. F. Engel, Hamburg, Germany.— 
A communication from M. Steib, Hamburg.--3rd August, 1880. 

3180. AvromaTic Ferp-waTer Apparatus, F. H. F. Engel, {Hambu: 
Germany.—A from A. Mayhew, Hamburg, and 
Ritter, Altona.—8rd August, 1 

3181. Treatine Coperr, &c., J. H. Lincoln's-inn-fields, London. 
—A communication from Pp. Manhes, Paris. —3rd August, 1880. 

3182. Gas Motor Enoines, F. W. Turner, 8t. Albans Ironworks, St. 
Albans.—3rd August, 1880. 

3188. Making the Joints of for Castine Stee. and other Metats 
under Pressure, &c., C. J. Allport, Queen Victoria-street, London.— 
8rd August, 1880. 

3184, fuse or Bang J. A. Hopkinson and J. Hopkinson, Huddersfield.— 
4th August, 1880. 

3185. Epornc Grass, &c., P. Adie, Pall Mall, London.—4th August, 1880. 

&e., MACHINES, J. Horlock, Birkenhead,—4th August, 


Proretiers, J. Robertson, Govan. Ath 1880. 

3190. CARBURETTING am, G. Westinghouse, jun , 8 ildi 
London.—4th August, 1880. veil 

3192. and Hatcurno, W. L. Wise. Westminster. 
—A coeeetention from J. A. Umbach, Hamburg, Germany.—4th 


August, 1880. 
3177. Fine, N 


August, 188 
3193. Looms, f. Hindle and G. Greenwood, Blackburn.—4th August, 1880. 
3194. Pranoronres, W. Robinson, Camden Town, London.—4th August, 


1880. 
3195. Sprinc Bep Bottoms, &c., 8. Pitt, Sutton, Surrey.—A communica- 
tion from H. J. Beemer and J. Sullivan, Montreal.—4th August, 1880. 
3196. ee Pynites, J. Mason, Eynsham Hall, near itney. —4th 


ugust, 1 
3197. Foes t Looms, W. H. Beck, Cannon-street, London.—A communi- 
cation from J. Lehous, Alencon, and A. Rigot, La Ferté Bernard, 
France. —4th August, 1880. 
3199. PreraraTion of Grain, &c., for Beewina, E. R, Southby, Holborn- 
viaduct, London.—ith August, 1880. 
$201. Aqua Ammonia, F. J. Cheesbrough, Water-street, Liverpool.— 
communication from J. L. Marsh, Brooklyn.— 5th August, 1880. 
ugus' 
3205. TinDER Boxes, F. Grimal, Paris. gy A 
8207. VENTILATING KaILWAY CARRIAGES, C. 
Crutched Friars, London.—5th August, 1880. 
3209. Sprinc Motors, E. A. Brydges, 
communication from J, Schreiber and F. H. 
August, 188. 
$211. Snirts, L. Davis, 1.—5th August, 1880. 
 E. Bamber, Hammersmith, London.—5th 
ugus' 


3215. BLEACHING, &c., W. Goode, Nottingham.—6th Aveet. 1880. 

3217. Drivine Betts, J. Tulis, Glasgow.—6th August 

3219. OnviatiNe the Errects of EXTRANEOUS DisTURBANCES 
on Lives, J. Imra: ndon.— A 
communication from C. Herz, Paris, 

$221. Liquip Composition, &c., for Wasnina, W. Haworth, Burnley.—6th 
August, 1880. 

3223. Sucrties for Looms, T. Comstive and J. Comstive, Burnley.—6th 


1880. 
A. Groth, Finsbury-pavement, London. 


John-street, 


tzer-strasse, Berlin.—A 
oldenhauer, Vienna.—5th 


. Meter for Warer, &c., 
from C. pone | H. Ducenne, Litge, Belgium. 
ugus' 
3227. Macuine for Fixtsnina LEATHER, 
Tondon,—A communication J. edtkie’ and P. Lenhart, 
Brooklyn, U.8.—6th August, 1 
J. ‘Hackn y-road, Shoreditch, London. — 
ugus' 
2231. TELEPHONIC Apparatus, H. H. Lake, 
—= communication from L. Maiche, Paris.—7th August, 
3038. Musica IvstRUMENT DEsIGNateD the Fu C. A. Di Bedford- 
INTERLOCKING APPARATUS for RAILWAY Points, &c., C. R. Sharpe, 
ar » 1880. 
‘0G SIGNAL APPARATUS itehead, Bucknall, R. Hodgson, 
T. Dodd, Winsford. August, 1880 


H. Lake, Southam} London.—A com- 
$241. Musica, Boxes, B, K. Ge — 


Inventions Protected for Six Months = the Deposit of 
Complete Specification: 


3289, Ax.e-boxes, H. H. Lake, Southampton- London.— A com- 
from 8. A. Bemis, Springfield, Massachusetts, U.S.—12th 
Avgust, 1880, 

3311. Mitts, E. W. Anderson, Washington, U.8.—A communi- 
cation from J. Jones, Louisville, Jefferson, Kentucky, U.S.—l4th 
August, 1880. 

$312. RecisterInc PapLocks and Keys, H. L, Russell, Bloomington, 

cLean, U.8.—14th August, 1880 

8313, Devices CONVERTING RECIPROCATING into Rotary Morioy, E. 

.8.—A communication from J. 8. Lamar, 
Tichmond, 8.—lith August, 1880. 

3325. REGISTERING DIsTANces and Fares in Hackney Carriaces, W. 
Clark, Chancery-lane, London.—A communicaticn from E, A. Jouvet, 
Paris. —16th August, 1880, 

8335. ConTROLLING the Action of Horstinc or ELevatina MACHINERY, 
W. R. Lake, Southampton-buildings, London.—A communication from 
E. Thayer, Worcester, Massachusetts, U.S. Pig's 1880. 

8338. Rar-way Carriaces, J. Wetter, Strand, Lo! —A communica- 
tion from R. A. Cowell, Cloveland, Ohio, U. 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 
8224. Rotary Enornes, R. Hodson, Abbey-road, St. John’s Wood, London. 


—24th August, 1877. 

3149. Locomotive, &c., Enoixes, J. Pollock, Porson-street, Battersea 
Park, and W. Wilkinson, Wandsworth. 17th August, 1877. 

8240. CARRIAGES for DISAPPEARING Guns, A. Moncrieff, Cromwell-crescent, 
South Kensington, London.—27th August, 1877. 

$142. Licuts, N. J. Holmes, the Hall, Primrose-hill- 
road, Regent’s Park, London.—18/h August, 1877. 

$151. Purirvixe SEWAGE, J. Frost, Huddersfield. —)8th 1877. 

3176. Srencn Traps, J. Sheffield. —21st 

th, Burnley. — 21st 


Fue, to Steam Borers, C 

Lappers, C. Bevan and H. Hallan, Birmingham.—3rd Septem- 

1877. 
1255. Serrine and B. Hunt, Serle-street, Lincoln's- 
inn, London.—1Sth 

3236. Wrasarexin, A Grand and R. Sutcliff, Bunhill-row, London. 
3169. NicuT SIGNALS, C. T. Starley and H. Triggs, Steyning.—2lst August, 


—25th A 
1877. 
3241. of Disaprpearine Guns, A. Cromwell-crescen 
Bouth Kensington, and W. Anderson, Whitehall-place, London 


Foster and C. J. Foster, Normanton.—23rd August, 


3289. EXPLOSIVE J. Stenhouse, Rodney-street, Pentonville, 
London.—27th August, 1877. 

3396. Direct Conversiox of Ores, B. Hunt, Serle-street, Lincoln’s- 
inn, London.—éth September, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 

2731. Firepiaces, J. Dean, Oxford.—18th 1873. 

2870, Evecrric TELEGRAPH APPARATUS, J. Stearns, Southampton- 
buildings, London.—1]st September, 1873. 

2889. Errectixc the Ionrrion of Gas, H. Green, Preston, and J. Barrow, 
West Gorton, Manchester.—2nd September, 1873. 

2749. Stoves, ok Musgrave and T. F. Shillington, Ann-street Ironworks, 
Belfast.—20th August, 1873. 

2972. Wrepina, Macuine, C. Jurgenson, Lombard-street, Newcastle- 
upon-Tyne.—10th September, 1873. 

2810. Courptincs for Suartinos, B. J. B. Mills, 
London.—26th August, 1873. 

Iupore Water, &c., R. Goodall, Armley.—23rd August, 


+h + 


Notices of Intention to Proceed with Patents, 


1523. Apparatus for TurowixG Liguips, J. J. Royle, Market-street, 
Manchester.—14th April, 1880. 

1525. Stoves, &c., for eo Liven, &c., T. Bradford and F. Bolton, 
Manchester.—14th April, 1 

1538. Barus, C. D. Douglas, London.—15th A 

1544. Grixpine and R. J. Ed pF Edwards, Curtain- 
road, London.—1l5th April, 1 

1556. ELECTRO-PLATING and to Woop Surraces, H. A. 
‘ Wirth, Arundel-gardens, Ladbroke-grove, London. — 16th April, 
880. 


1569, Tits, N. King, Portsmouth.—16th April, 1880. 
1564. PreveNtine INCRUSTATION in STEAM ILERS, G. Davies, St. Ann's- 
square, Manchester—A communication from A. Cords and A. 


Deininger.—16th April, 1880. 
1567. Auromatic Apparatts for Licntine, &c., Gas Burners, F. H. F. 
Engel, A communication from W. Klinkerfues.—16th 


pre 

1568. MANUFACTURE or ExTRAction of en W. A. Barlow, St. Paul 
London.—A communication from P. Gondolo. — 
pril 

1570. Propucine Dies or Mitts, W. H. Fischer, Brighton-street, Man- 

chester,.—16th April, 1880. 

1575. Motive Power ENGtNes ACTUATED by A. H. Hearington, 
Southampton-buildings, London. —17th April, 1 

1 of W. Clippens, N.B.— 
th April, 

Suarixc or Forminc A. Bidault, Paris.—17th 


1587. TurxsTILEs, G. Lo wry, Salford.—l7th A 

1588. Repucine Friction of Axtes, J. G. W ‘Market-street, Man- 
chester.—A communication from W. J. Brewer.—17th April, 1880. 

1650. Buckets, R. R. Gray, Liverpool.—22nd April, 1880. 

1980, DisTILLaTION of ANTHRACENE from Coat Tar, G. Wischin, Lord- 
street, Liverpool.—l4th May, 1880. 

- PREVENTING ACCIDENTS to Veunicies, H. J. Allison, Southampton- 

uildings, London.—A communication from L. Lievin.—l6th June, 


Peer Suaar, A. Stewart and A. Hunter, Greenock.—25th June, 


for &c., G. F. Walters, Stepney Causeway, 
don.— 
= MATCH-BOXEs, ww. J. Webster, Bethnal Green, London.—27th July, 


3094. RoTary regen C. and E. H. Deans, Leeds, and J. W. Deans, 
Selby.—27th Jul 
3097. CLEANSING aon, &c., W. Seymour, Walsall-on-Tyne.—27th July, 


1880. 
1487. A Berly, Relf-road, Peckham-rye, Surrey.— 
A communication from E. Heurtebise and F. Tommasi. —-12¢h April, 


1880, 
Matter, A. Watt, York-street, Covent-garden, London. 
April, 

1595. Comps, J. London.—A communica- 
tion from M. A. Engstrém.—19th A 

1597. RoLLine Rops or Bars, Berry, Tinsley, near Rother- 
ham.—19th April, 1880. 

1601. Lure-savine Rarts, H. J. Haddan, Westminster.—A com- 
munication from M. Beasly.—19th April, 1880. 

1607. VeLocirepes, W. Soper, Reading.—19th April, 1880. 

1609. Extractinc Freres from Textite Piants, G. Vian, Rue Laffitte, 


oo, —A communication from P. A. A. M. A. Favier.—20th April, 

Locks, Hann es, &c., W. Harrison, Sheffield.—20th 

1614 Detectine Variations of PRESSURE and &e., G. E. 
Pritchett, B Bishop's Stortford.—20th April, me 

1616. Biap and other Caces, J. Davies, ner 

of SMOKE, J. Gurney, near 2is 

1634. J. Gowans, Edin! h, N.B.—2l1st A 1880. 

and LatcHes, Kaye, rkstall tall, near .—2lst April, 

1666. Rerkopucinc Cuaracrers, &c., J. ms Johnson, Lincoln’s-inn- 
ficlds, London.—A communication from H. N. ele .— 22nd April, 1880. 

1676. Feit, B. Hunt, Lincoln London.—A com- 
munication from A. S. H. mmer.—23rd 1880. 

1677. Castors for FURNITURE, V. H. Jones, —23rd April, 1880. 

1690. SusstituTKs for Screw and Nots, N. jompson, klyn. 
—24th April, 1880. 

1692. ArmosruEnic Atr, &c., ENorses, A. Williams and J, Malam, South- 

rt.—24th April, 1880. 

1705. ELecrro Deposition of ALuminium, L. A. Davies, West Brompton, 
London.—26th April, 1880. 

1708. Hanp Hog, A. M. Clark, London.—A communica- 
tion from RL. Turner.—26th April, 1 

1710. Sewine Macuines, A. Alexander, 8. Mort, and J. Walker, Glasgow. 

Whitby, April, 1900. 
g8, London. 


1719. for Gtoves, &c., J. 
1080 Press, P. M. Justice, 


1740. Jonrrs of Seam Borers, P, Park-road Villas, 
Forest-hill, London.—28th April, 1880. 


we. aaa Cur Crops, G. Kearsley and E. Whitworth, Ripon.—28th 


1747. Horsesuoe, W. R. Lake, Southam “buildings, London.—A com- 
munication from J. D. Billings.—28th April, 1880. 

1749. Steam Borers, A. M. Clar! lane, London.—A communi- 
cation from D. T. Lawson. — 26th Apri 

1751. ELecrric SIGNAL, W. Morgan- teed Southampton-buildings, Lon- 

don.—A communication frem O. Gassett.—29th April, 1880. 

1784. Stocks, B. and D. Wright, Oxford Works, Meanwood-road, Leeds. 
—lst Moy, 1880. 

1796. VentiLatTinG Ain Brick, J. Gilmore and W. R. Clark, Lower 
Norwood, Surrey.—lst May, 1880. Sate 


A communication from J. oe nearer May, 1880. 
1845. Brosu Backs, A. M. Clark, Chancery-lane, London.—A communi- 
cation from A. L. Sonn.—5th May, ag 
1852. CHemicaL or ArtiriciaL Coat, J. Lefranc, Boulevard St. Denis, 
, SLIDING Doors to Wacons, W. Mi 


Paris.—6th May, 1880. 
dings, London.—A communication 


+h 


1859. 
Bro’ 
E. Prescott. —6th bal 880. 

Cur Farrics, J. Worrall, Manchester.—1l0th May, 


Gtazep Frames, E. G. 
—A communication from T, A. E. 


fiel jon 
Watson. 12th 3 May, 1 
Gas Haigh and J. Nuttall, Oldham.—13th May, 


2198. Macuixe Betts, &c., J. Paton, Johnstone, Renfrewshire.—29th 


aint. 
T. Kennedy, Birmingham.—4th June, 1880. 
Iron and or Vesse_s, H, Smith, Glasgow.—22nd June, 


sere. — E. R. Kimpton, Summer-row, Birmingham.—A communi- 
cation from J. A. Whelpley.—24th June, 1880. 

Gas Marys, J. Aird, Belvedere-road, Lambeth, Surrey.— 

PLAxixe Woop, 8. 8. Hazeland, St. Sampson’s, Cornwall. —10th 

2936. Rotary Enoine, D. Gallafep, Woolwich.—16th July, 1880. 

3066. STzam Enotnes, &c., G. H. Babcock, Plainfield, New Jersey, and 8, 
Wilcox and N. W. Pratt, Brooklyn, U.S.—26th July, 1 1880. 

3084. Locomotive TRAM and Roap Cars, T. Turton, Liverpool. —27th July, 


1880. 
3104 Brake for TuLLe P. O'Halloran, High Court Chambers, 
ion.—A communication from A. Masson.—- 
28th July, 1880. 


3114. Morvs PowER Avpanaros, A. C. Kirk, Glasgow.—29th July, 1880. 

C. Kirk, Glasgow, and D. Thomson, Jo! 
v.B.—30th 

3162. of Hottow Incors, &c., R. Baker, Corn 
London.—A communication from C. B. Morse.—Sist J 

$173. Fririncs for Vessers, T. J. Stevens, Odiham.—3rd August, 1880. 

for Epowse Grass, adie, Pall ail, London.—4th 

ust, 
PORSACES for Burntnc Prrires, J. Mason, Eynsham Hall, Witney. 


h August, 1 
E. F. Bamber, Hammersmith, London.—isth 
3280. AXLE- “Boxes, H. H. Lake, Southampton-buildings, London.—A com- 


munication from 8. A. Bemis. aon August, 1880. 

3325. Reoisterinc Distances and Fares in Hackney Carriaces, W. 
Clark, Chancery-lane, London.—A communication from E. A. Jouvet. 
—16th August, 1880. 

3335. ConTROLLING the Acrion of Horstine or ELEVATING MACHINERY, 
W. R. Lake, Southampton-buildings, ‘A communication from 
E. Thayer.—17th August, 1880. 


ent ha’ an interest in any one of such applications 
leave in writing of their objections to such ication 
at the office of the Commissioners of Patents within twenty-one 


date. 


List of Specifications published during the week ending 
August 21st, 1880, 

2008, Ad. ; 5291, 6d. ; 27, Sd.; 80, 4d.; 88, 6d.; 104, 6d.; 183, 4d.; 200, 6d.; 
228, 6d.; 230, 2d.; 231, 2d.; L$ 2d. 
241, 6d.; 242, 2d., 244, 2d.; 247, 6d.; 
253, 6d.; 254, 4d.; 255, 254 56, 8d.; 258, 6d.; 259, 4d.; 260, 5 

206, 267, 2d.; 270, 2d.; 271, 2d.; 


204° 6d. 296, 2d.; ; 299, 6d.; 300, 
307, 6d.; 309, 10d. 311, 319, 6d.; 321, 4d; 823, 
328, 2d.; 331, 2d.; 335, 6d 339, 4d.; 34 
382, 6d. 411, 6d.; 417, 6d. 452, 4d.; 453, 6d.; ” 458, 4d.; 480, 
1553, 6d.; 2056, 64.; 2109, ‘6d.; 2114, Is. ; 2163, 4d. 


remitted by Post-office order, ble at the Post-o on 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patentoti, Bou thamp- 
ton-buildings, Chancery-lane, Londen 


ABSTRACTS OF SPEOLIFIOATIONS. 


Prepared reelves express; Tar En at the 


5021. Manvuracture or YELLow, ee, AND VIOLET COLOUR!NG MATTER, 
W. R. 8th 1879.—(A communication.)— (Not pro- 
ceeded with.) 4d. 


This relates to a process for the production of P ay oy zea 8 and violet 
colouring or dyeing materials by the reaction of binations 
of amido-azo-benzole and of its  emnelagaen as well as by the reaction 
of the disulpho-acids of these bodies upon naphtoles, diony -naghtelinas, 
phenol, and mono and disulpho acids. 


5050. Buitpines, &c., 7. Hyatt.—Dated 10th December, 1879.—(Void.) 


The ae in eat flooring consists in making floors and 


roofs fire- f by means of a continuous or nearly continuous metallic 
stre n substantially grating form spread over the entire space, and 
of such beam strength with reference to the | capacity of the 


floor, as to be proportionately equal to the beams ’ themselv es, the metals. 
a ae the grating being so near to each other that a person or load 
ing over or a. upon the floor would be wholly sustained by 
eal, the gratings of themselves affording a reliable support as a walk 
surface even with the aperture left open, the muterial ex mip to 
the apertures of the grating and in which it is i d ‘being d 
solely to give fire-proof protection thereto. 


cone. MANUFACTURE OF Gas, &c., H. C. Bull.—Dated 31st December, 1879. 


Carbon is brought into an incandescent state in a chamber or ovem 
into which air enters through a regenerating chamber, and the heat 
escaping the burning aates is utilised in a second regenerating 
chamber for superheating steam, which on passing through th the incan- 
is converted into ite hy m and carbonic oxide, or 
carbonic acid ; these gases escape at a gh ey aes through the 
first-named regenerating which the heat therefrom for 
heating the air employed to the 
9. GovERNoRS FoR STEAM Enatnes, &c., @. F. Pottle.—Dated lst January, 

1880.—(Complete.) 6d. 

This consists partly in combining with a —* shaft a spiral thread 
and screw nut, the nut having resisting win ‘ans, the whole being 
immersed in some suitable fluid or its equ’ Nealent ; so that upon the 
revolution of the shaft the resistance to the wings and fana on the nut 
will prevent the same frora revolving as fast as the shaft, and thus give 
the nut a tendency to traverse the shaft longitudinally. 

66. Bieacuine Corton, &c., €. &. Bennett.—Dated 7th January, 1880. 6d. 

This relates to the construction and combination of the keir and other 
apparatus, 

67. Looms ror Weavine, R. Meadows.—Dated 7th January, 1880.—{Not 
proceeded with.) 2d. 


Gauze or open spaces are formed across the fabrics known an < 
dhooties,” handkerchiefs, &c., by means of the “ picker plate,” 
tappet shaft, upon which it is mounted loosely and is formed with x 
clutch, whilst on the picker plate is mounted a clutch sliding on a key- 
way. When the gauze is required the clutch is drawn out oi gear by a 
cord actuated by the dobby. The tappets are loosely mounted on the 
Sein, cer do not revolve with it, except when acted upon by a 
utch, 


68. ReEEps ror Oraans, &c., H. Smith.—Dated 7th 1880. 6d. 
Instead of the reeds ting at the under surface of the frame a 


straight and level line, the frame is made to assume an arch d, curved, or 


~ 
3 
| 
Chancery-lane, London. 
10th May, 1880. 
1922. for Taste Knives, &c., 8. Staight, Charles-street, Hatton- 
garden, London.—11th May, 1880. i 
/ 
| 
2d.; 291, 
4d,; 306, 2d.; 
, 2d.; 326, 6d.; 
10d.; 381, 6d; 
4d.; 638, 6d.; 
*,* Specifications will be forwarded by post from the Patent-office on 


“ male and female connections in place of the ordi 
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Ava. 27, 1880. 


bowed form, and also angular forms in various degrees of inclination, and 

the tongues are bent to follow the form so determined. The upper 

pallet or valve is abolished, making the boxes or channels in two divisions 
, and the lower valve is cau to act in resistance to the oars 

air and to be ed by connection with the key, and for this method the 

chamber has separate registers. 

69. Worxive Semapnore ror Rattways anp Tramways, J. H. 

Johnson.— Dated Tth January, 1880.—(A communication.) 8d. 

During th the whole time occupied by the train in travelling over the 
distance between two fixed points at which the apparatus is actua‘ 
the signal is maintained in position by certain levers, which are ac 
upon by the passage of the train. The first of such levers causes the 
apparatus to give a signal i ting the h of a train, whilst the 

second gives a signal indicating that the crossing may be traversed in 
safety by bringing the discs or shutters back to their normal position. 
‘70. Reruse Matrers or Towns W. R. W. Smith.—Dated Tth 
January, 1880.—(Not proceeded 2d. 
ing or glutinous or pitchy material, and compressed and dried, when 
they are used as fuel. 
‘72. Tramways, N. P. Burgh.—Dated 7th January, 1880.—(Not proceeded 
with.) 2d. 

The sleeper rail is tubular or semitubular, cheeks be! a 
the upper part of the tube for the op pee ee 
at the m to bolt it to the fou tion. The section of the sleeper 
rail may be Z, L, X. or C. 

"74. Recisterinc anp Locks, F. Marley.—Dated 7th January, 
1880.—{ Not with.) 2d. 

The bolt § or bolts of the lock are combined with registering wheels or 
counters, and in some cases with bells or sieailar alarm devices, so that 
be number of times the lock is opened or shut can be ascertained when 


AND REGULATING THE ELECTRIC A. M. Clark.—Dated 
7th January, 1880.—(A communication.) 
This consists in an electric lamp, of the - of two distinct 
isms, a motor and feed mechanism for the carbons, said 
mechanisms being together either proportionately to the power of 
an electro-magnet placed in the principal circuit, or under the control of 


‘76. Burrers ror Rartway VEHICLES, H. Statham.—Duted 8th January, 
1880.—{Not proceeded with.) 2d. 
This consists partly in constructing the buffers of a series of in 
made up of cord or rope formed of hemp, &c., which rings are 
metal to separate the said rings. 
'7'7. Toots ror TuRNING Peart Buttons, A, Wright and W. Jones.—Dated 
8th Janvary, 1880.—(Not with.) 2d. 
Diamonds are shaped so as to form on them a fine cu edge. They 
are set in copper or other metal and mounted in a stock or holder. 


'78. Prerncinc APPARATUS FOR EMBROIDERING A. C. Henderson. 
—Dated 8th January, 1880.—(A communication.)—(Not proceeded 


with.) 4d. 
This refers to movable punches, which may be to all kinds of 
embroid machines, for cutting or punching apertures forming 


parts of the designs. 
79. Propucinc anp CurRENts, &v., R. Werdermann. 
—Dated 8th January, 1880. 
ectric machine, of a 


This consists, First, in a - or dynamo-el: 

bobbin com of a series o helices or coils, each of which is con- 

structed and arranged to saan an _ circuit ; Secondly, of a series 

of conductors arranged to constitute a 

81. waRE, 0. Banks.—Dated 8th January, 1880.— 

Not proceeded with.) 2d. 
ms consists ania, in substituting turned or planed parts, form 

inary pins and holes mm | 

in placing the box ew fer Satie up the mould and in putting the 

box parts together for 

82. A. Cignsy. —Dated 8th January, 1880.—{ Not proceeded 


This relates to upright pianos, known as “ pianettes,” and consists of 
an action which occupies the minimum amount of space. 


83. —— Gas, J. H. Vale.—Dated 8th January, 1880.—( Not proceeded 


This relates to means of Bo cannes 3 the heat of the carburetting vessel 
and of providing against th to the burner of any of the solid or 
liquid contents of the cxsbanatiing vessel. 

84. Picker Ambler. 8th January, 1880. 

This consists construction ickers and picker spindles having 
antifriction bowls or discs. 
85. Brackets or Stays, G. Lee.—Dated 8th January, 1880. 4d. 

B This consists of a folding bracket. 
86. Generatine Heat, &c., From Hypro-carson O1ts, H. J. Haddan.— 
8th January, 1880. {40 communication.) 6d. 

This consists in a retort ha page pone with wire gauze 

mats in r gas s strainer, having a plug 
and po witha plate taining iron sh 
87. Frre-aras, J. 8th “1880. -(4 


108. Guipixe Ropes on To Barres, A. and B. Edwards. 
—Dated 9th January, 1880. 
This consists of a lever we’ weighted a at one end, the other end supporting 
guiding pulleys through w @ rope passes, so that as the rope is 
ing wound on the drum the rope is guided so as not to lap on the pre- 
ceding coil 
105. Cuncximo, Reorsterine, &c., Fares on Moneys, A. J. Aspinall.— 
Dated 9th January, 1880. 6d. 
This consists, First, in combining the vey and registering 
apparatus with the cash-bag or a a carried by the Fo ae for con- 
taining the fares and change ; Secondly, in an ar 


135. Treatino Impure &c., W. Rodger and A. L. Cochrane.— 
Dated 12th January, 1880. 

This consists in the 3. AF of a revolving chamber of centrifugal 
apparatus to be used for separating solid matters and impurities from 
liquids with outlet openings through the outer or inner, or — outer 
and inner, wall or walls of the revol chamber, and with the inner 
face of such wall or walls made to slope both horizontally and vertically 
towards the several openings in them, 

186. Turust BeaRinos FoR Suarts, R. Thompson.— 
Dated 12th January, 1880, 


which punches out and receives, either in receptacles or by fling portions 

of the tickets and registers, each ticket punched, and simultaneously 

gives notice of the punching by striking a bell. 

106. Warer-cavces ror Stream Borvers, J. Blake.—Dated 9th January, 
1880. 4d. 


This consists in placing at or near the upper end of a water-gauge, and 
connected with it, a tube or chamber supplied with steam from the 
boiler, in such a manner that the said tube or chamber shall by con- 
— the steam supply pure water to the water-gauge, and drive dirty 

ownwards into the boiler, thus kee’ as. the gauge clear and pre- 
brew any accumulation of dirt or scum e gauge, and keeping the 
glass tube supplied with clear water. 


Rotary Motion, J. Shepherd.—Dated 9th January, 1880. 


mis ists, First, in cting the reciprocating age of a mation 

power engine with the fly-wheel shaft which carries the steam sup) pp ly 

and exhaust valve by means of a crank pin ; Secondly, in combining 

a flat-faced reciprocating piston a crank shaft. 

108. Fittixes ror Exurertine ARTICLES In SHop Winpows, W. P. 
Thompson.— Dated 9th January, 1880.—(4 communication.) 

To suspend umbrellas, a hooked socket or ring fitting over their points 
and arranged with a spring, screw, or their equivalent to hold the point 
and prevent it from slipping, is used. These sockets are hung from bars 
held firmly in their brackets by screw clamps, with poujestions fitting 
under the brackets so as to prevent them turning. 


109. Sree Ittvummatine Gas, J. Kidd.—Dated 10th January, 


This consists in ge | naphthaline with benzole, benzine, oe, or 
the ordinary burning obtained from shale or petroleum, and using 
the mixture oa carburetting gas, either at the gas meter or at the 
burner. 


112. Sprixcs ror MaTTREssEs, &c., H. Carey.—Dated 10th Janu- 
ary, 1880.—(Not with.) 
This pon each outer ring of the 


proceeded 
consists in affixing to or aw 
— four shallow “ty of sufficient with t to allow of the passage of 
webbing or lath e | are placed equidistantly, and so as to 
allow of the two strips over the perpendicular axis of the 


‘is consists in ofa moulded block 


114. Manvuracture or Vetvet, and R. Collinge.—Dated 10th 
January, 1880. 6d. 
This ts in the factu g of fast pile velvets with 
either ribbed, plain, or twilled ae: 
115. Manuractore or Paper, &c , F. J. Cheesbrough.—Dated 10th January, 
1880.—(A cominunication.) 6d. 
This consists in combining a circular crystallised sulphate of lime 
possessing a felting property, with the pulp of which paper is to be 
eye mt or with the pulpy sizing with which the cotton woven fabric is to 


eg &c., 7. Seddon.—Dated 10th January, 1880.—(Not pro- 
with 

This consists partly in the novel form of chair, which is placed under 
the rail ends at their joint, so as to receive the age vf both rails. 

118. Tuimetes, W. Pursall.—Dated 10th January, 1 4d. 

A small hole is pierced in the centre of the — art the i, and in 
the interior of the thimble is arran a washer, also pierced in a similar 
manner. The surface is illustrated by any suitable means, and a magni- 
fying glass is placed over the same. 

119. Sotrrar Res anv Stups, G. Evans.—Dated 10th January, 1880. 2d. 

This consists of a solitaire in two parts, the front part consisting of a 
pillar and a cross-bar, the back part consisting of a tube with a slot and 
a spring at the bottom. 

120. Recisterinec THE Distance TRAVELLED By Caas, &c., T. and H? 
Green.— Dated 10th January, 1880.—(Not proceeded with.) 2d. 

To one of the wheels is affixed a cog wheel, which drives the register- 
ing apparatus. 

121. AXLE-Boxes FoR THE Bearincs or Locomotive Enaines, &c., 
J. Yourg.— Dated 10th January, 1880. 

This consists, First, in making the axle- boxes in two parts, divided 
vertically ; Secondly, in providing a wrought iron wedge, and placing 
same poo A Perm in the lower part of the box below the bearin; 

122. Foo orn SiGNats FoR 1HE or Rattways, H. Morris.— 
—Dated 10th January, 1880. 6d. 
This i in constructing the bottom shell of the si with 


tion. Not proceeded with 
This relates parti vatican ER and consists of a device for auto- 
matically throwing out cartridge cases after the cartridges have been 


89. OF AND ALLoys oF Copper, J. Wilkes.—Dated 
8th January, 1880.—(Not 
is 


90. Forum AND STAFFING ~ Furrows or Mitistones, H. Smith.— 
Dated 8th January, 1880. 

This consists in the ew Se of a staff or gauge for indicating the 
position and for gauging or staffing the depth and conformation of the 
furrows to be made or dressed in the millstone ; and the prover for accu- 
rately fixing the staff or gauge in its frame, and for Lage or testing 
the _ of the underside of the furrow staff frame and the furrow 


91. AND TELEPHONIC W. R. Lake.—Dated 8th 
8d. 


This consists partly in a microphone or contact telephone having no 
rubbing or frictional electric contact, ———s the electrodes in con- 
tact with one another with a variable pressure the re exerted 
by a body moving or sliding freely by the action of gravity at an angle in- 
clined to said contact. 

93. For &., W. A. Gorman.—Dated 9th January, 
8d. 

This consists of two main portions arranged to be fastened together ¥ 
a water-tight joint around the waist of the wearer, where a stiff 
provided, which serves for fastening and also to protect the wearer. 


95. —, H. J. Haddan.—Dated 9th January, 1880.—(A communica- 


This consists of a churn constructed by the a pon in —— 
manner of two fiat sides with a ht bottom and ove oni, te 
bination with means for su ing the same, which fore a ed 
or oscillatcry movement of the churn. 


97. J.C. Stevenson and J. B. Price.—Dated 9th January, 


This « ie in effecting the d tor di ion from the 
operating excentrics of the expansion valves, by the use, in eee 
with the catch rods of those valves and a sliding block, of tappet levers 
carried by sugh block and connected to a governor. 

98. Compinc Woot, &., H. Simon.—Dated 9th January, 1880.—(A com- 
munication.) 6d. 

This consists in the use, in combination with a circular comb, of a 
conical ae comb revolving tangentially and excentrically to the 
circular comb 
AnD Parasois, E. and W. W. Stead.— Dated 9th 

January, 1880.—( Not proceeded with.) 2d. 

—— consists of an outer tube with the attachment for the stretchers 

to be wired or otherwise fastened thereto. 

100. | Boat Disencacine Gear, J. Mackenzie.—Dated 9th January, 1880. 


me consists in the combination with the lower tackle blocks of a bar 
connecting those blocks, and formed or fitted with hooks or catches for 
g with the of the boat, and disengaging 

by the turning of the boat. 


ang” Bars or Tuses or Metat, J. W. Newall.—Dated 9th Janvary, 
This consists of one or more cutters revolving on their own axis, 
which cutters are held in suitable ork, and revolved around the 


bar or tube to be cut, and at the same time pressed inwards, so as to 
divide the said bar or tube. 


Macuinery, 7. C. Fawcett.—Dated 9th January, 1880. 
This consists, First, in the use of two 
forward 


scre 
propelling the material ; Secondly, in the construction of a 
ding pan havin; ht iron arms and cast or wrought iron boss ; 
, in a movable for lifting the bricks out of a die in a 
brick machine. 


partly 
= annular rib or division, concentric with the flange of the shell, for the 
of reducing the powder s the annular space between the 
rib and the edge of the gual Weleg packed or strengthened by a 
ring of papuer maché, wood, or light and rigid material. 
123. anp Dovsiinc Macuinery, J. Bastow and W. Woodhead. 
—Dated 10th January, 1880. 64. 

This consists in forming the fiyer, whether inverte! or not, in such 
manner that the same is capable of turning upon a stationary tube or 
socket, and having motion communicated to such “flyer” from the 
turning spindle by means of a bridge attachment. 

125. Umpretras, &c., G. W. von Nawrocki.— Dated 12th January, 1880.— 
communication.) —{ Not proceeded with.) 2d. 

This consists in constructing an umbrella so as to render it capable of 

being folded, by ours each of the supporting rods of two pieces 
inged together, and the stick “A two or more pieces which may be 
ito each other in telescope fashion. 


126. Nas FOR THE MANUFACTURE OF ZINC Som, J. Kirkwood.—Dated 
12th January, 1880.—{ Not ceded with.) 
er metal mould, whose contour corresponds to the shape of the 
bottom, sides, and back of the end. At the Reterter of the mould a fire- 
place is provided. 
127. SuEars, D. Ward and (D. Birkhead. — Dated 2th January, 1880. 6d. 
This in the in a pair of shears of a jointed blade 
or blades, and a wire or rod secured to the inside of one of the shanks of 
the shears, by means of a screw and nut, and the a = of the wire 
or rod is through a suitable hole ‘in the hank, and is 
sufficiently long that the shears may be opened to cir f full extent. 


128. Macazine <9" W. R. Lake.—Dated 12th January, 1880.—(A 
communication.) 4d. 

This comprises 4 double-incline guide for elevating and Face | the 
cartridges as they are forced from the magazine, located beneath the 
barrel of the fire-arm, into a position from which said cartridges are 
forced into the chamber of the barrel. 

129. Twistinc or Doustine Worstep, &c., J. Farrar.— Dated 12th Janu- 
ary, 1880. .-(Not proceeded with.) 2d. 

This consists in applying an arrangement of rollers and ratchet wheel 
toa “roller twisting” or doubling frame, and in ep epee | therewith 


This ists in the ee within the bearing of balls contained 
in a ring frame, and set alternately nearer to and further from the certre 
of the shaft, so that they travel round upon different paths. 

137. Secure Stanps or FRaMes ror Botrirs, T. B. Grinsell.—Dated 
12th January, 1880.—( Not with, 
Ys consists mainly in a base with raised diss, like a box without a 


188. Hyprautic Lirts on Evevarors, C. W. Baldwin.—Dated 13th Janu- 


ary, 1880. 

This relates to the combination of the cylinders with their pistons and 
connecting pipes. 

139. Dirrusinc Day.icut into Rooms, &c., R. Boughton,—Dated 13th 
January, 1880. 6d. 

This consists partly in the manufacture of sheets d rolled glass with 
one face smooth and with a a of parallel aren a projecti upon 
its other face, such ridges or projections being Pg of two surfaces 
which are at different angles bel e smooth surface of the glass. 

140. OF STEEL AND OTHER METALS IN A MoLTeN ConDITION, 
G. ebb.— Dated 13th January, 1880. 1s. 2d. 

The melted metal is subjected to strong soins which is rapidly 
applied and maintained until the metal has set. 

141. Lowerinc anv Disencacine Suis’ 8 &ec., J. H. Barry.—Dated 
18th January, 1880.—{ Not with.) 

This relates to an attachment to the boat’ ‘8 davite, 

STRAIGHTENING, FINISHING, Ratcroap Rats, &., 
Webb.— Dated 13th January, 1 6d. 
me is kept straight and the — is cleaned mechan: while 


ically 
the rail is hot from the rolls. It is immediately 1eceived in stout 
clamps capable of resisting any tendency of the rail to curve during the 
cooling 


1438. Pianorortes, R. Howson.—Dated 13th January, 1880. 

This consists in arran, arranging the sound-board so that it can ~ brought 
into tion with or d ted from the source of vibration, so as 
—- the performer to increase or diminish the volume of sound at 


145. Sarery Vatves, W. B. Gedge.—Dated 18th January, 1880.—(4 com- 
munication.)—(Not proceeded with.) 4d. 

This apparatus is composed of a cast iron box or cylinder receiving the 
ordinary valve and its seat, and of a cylinder or steam which 
moves the valve, and which a on at the side cast with it to 
receive small valves, forming steam inlets and outlets for the reservoir, 
a pe spring enclosed in a copper case or tube giving pressure on the 
small valves, 


146. Tozsacco Pipes anp Cigar Hoipers, M. Friedlander.—Dated 18th 
January, 1 6d. 

This consists of a ava t sha) nozale fitted in combination with a 
deflecting diaph: chamber, wherein the smoke circulates and 
the nicotine rao other fnjustons juices are condensed and retaived. 

147. Tannic Actp, F. A. Zimmermann.—Dated 13th January, 1880.—(A 
commumeation.) 4d. 

This consists in the particular treatment of ordinary en extract or 
— of tannin for the manufacture or preparation of tannic acid 

erefrom. 


146. Howpers or Save-auts, J. W. Spear.—Dated 13th January, 


This ¢ eae of a split tube or cylinder made of thin egies 
other suitable metal which has a certain amount of spring. upper 
end of the cylinder is formed with ~ flange, — on the Fen of the 
cylinder, and in the direction of th , are fixed or formed a 
number of ribs or projections, on 4 ribs tapering or inclining towards 
the bottom of the save-all, the edges of the ribs being serrated or 
roughened. 

149. Paokinc Boxes ror Mera Puates, &c., J. H. Thomas.—Dated 13th 
January, 1880. 6d, 

The frames or ends and sides are constructed of oak, elm, im, aren, or 

other wood, or of Ss artificially made substance, moulded into 


the required form tops or covers and the are made of suit- 

able sheet metal. 

150. Car Star B. J. B. Mills.—Dated 13th January, 1880.—(A eom- 
munication 


This relates to that class of car starters for horse railroad cars wherein 
a clutch or cam lever is brought into frictional contact with the drum or 
sleeve on the car action by the forward movements of the draw-bar. 
152. Sourraires, &c., J. Cadbury.—Dated 13th January, 1880. 

This relates to solitaires consisting of two , the front oe rd 
the gy fastening, and the back part co: of a disc having at its 
middle a headed stem, 

153. Grinvine Grits, &c., J. H. Johnson.—Dated January, 1880.—(A 
communication.) —( Not proceeded wit with.) 2d. 

This consists in introducing the substance - be ground into a ae) 
enamelled on the interior, and pr 
considerable area, in which the substanees are rd in athin layer 
one or the other of the cylinders, preferably upon the cylinder vii 
rotates with less speed than the other, after which the substance is 
distributed between the two cylinders by means of a long hollow = solid 
semicircular feeder carried on an axis situate above one of the cylin 
and capable of being adjusted in its proper position by means of a worm 
wheel and endless screw. 

154. AND OTHER Furwaces, J. H. Johnson.—Dated 


13th Janua: 

Thi LS the bination with a puddling, Ley or other 
like furnace of a gas and air chamber located above the fire chamber, 
having a direct communication therewith through openings, re having 
a valved blast pipe. 

155. Stopper Measure ror Borrties, 8. Stephenson.—Dated 13th 
January, 1880.—({ Not with.) 2d, 

The stopper is made of any suitable material made to fit accurately the 
mouth and neck of the bottle. The latter portion of the stopper is 
carried up and formed into a cup which is made of accurate dimensions 
so as to constitute a measure. 

W. Lawson.—Dated 14th January, 1880. 6d. 
his consists in the use of a piston wi "a flexible periphery or 
158. TeLerHonic AND Apparatus, L. J. Crossley.—Dated 
14th January, 1880. 

This consists in the a and employment of an improved 
electro-magnetic telephonic receiver meager a number of armatures 
or receivérs which convey the sound or sounds from each receiver to a 
common centre or ear tube, together with the forms reer adjustments. 
159. Waste in Beer ENGINES AND Cocks, W. C. 


the spindle the spindle passing through a bar fixed across the box or 
h which serves as a guide oa the valve spindle to confine the 


an arrangement of catch and fingers for stopping the revolution of the 
ratchet wheel. . 


130. Sg 3 W. H. Holnes.—Dated 12th January, 1880.—(Not proceeded 


This relates to a means of s' ng and re-starting the loom by self- 
ating metantens and allowing time for the pile to be wh, and the wires 
to be withdrawn and introduced again. 
131. Treatment or Cotton YARNS OR FOR PREVENTING MILDEW, 
D. &. Bles.— Dated 12th January, 1880. 2d. 
This consists — aren in treating the yarns and fabrics with a solu- 
tion of salicylic aci 


182. VaLve anp FOR THE TAP AXD BUNG-HOLES OF BARRELS, 
» A. M. Clark.—Dated 12th January, 13880.—(A communication.) 


This consists in the combination with the tap or bung-hole of a barrel 
of an automatically closing valve mounted over ee inner end of the 
same, and arran to yield and open inward oy the insertion of the 
tap or faucet, and to close u; the ta _ = 5 tay exposure of the 
interior of the vessel when the faucet 
133. Stampmsa PULVERISING C. J. Appleby.—Dated 

12th January, 1880. 6d. 

This consists partly of a lower box having a thick bottom su: ing 
mae hymen and having sides tapering outward =. a horizontal flange 
roun upper , one or more openings con tings or per- 
for carrying shoots to “ph away the 


forated supports 
stamped ma‘ 
134. 2 W. Pierce.—Doted 12th 1880. 6d. 


to a means of enabling the rider to communicate a greater 
epood than that of one revolution o the driving wheel to each revolution 


spring between the valve and the bai 

160. Breecu-LoapinG Fire-aRMs, ‘Hitt, —Dated 14th January, 1880. 6d. 
This consists in constructing breech-loading fire-arms with a central 

screw or spiral stem in combination with a removable breech Fong 


161. Srzam, Hor Water, Hor Arr Borers, &c., B. Harlow.—Dated 
14th January, 1880. 6d. 

Asectional boiler is constructed of cast iron, and in several parte 
bolted a by tubes or pipes, which serve Fe additional heating sur- 
face for the flame and products of combustion to pass through. 

163. MANUFACTURE OF eer ad W. Brierley.—Dated 14th January, 
1880.—(A communication.) 
cerine, 5 to 1 parts amylum, e 
one pat one to one part of soluble silicate of 
164. Water-carts, &c., E. H. Bayley.—Dated 14th January, 1880. 4d. 

The rear distribu’ pipe is divided at the contre yy means of a 
diaphragm its between flanges formed on the-two portions 
hE the two portions having separate and distinct com- 
a ion by suitable valves with the task with with which they are con- 


&c., J. Bonner.—Dated 14th January, 1880.—(Not proceeded 
wi 
and arrangement of the parts of the 
‘oot- 
18'7. Money Tit, C. W. Smith.—Dated 15th January, 1880. 6d. 
a frame an ted with 
t a e 
shoot down whic to a lock drawer beneath. 


springs. 

inlet and outlet passages. In the mouth of the inlet passage is formed a 

seating for a valve, having a spindle secured to it, and opening down- 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue iron trade has not much improved upon the week. New 
orders are difficult to secure; yet there is no falling off in the 
aggregate of work done, either at the blast furnaces or at 
the mills and forges. Nay, there are individual concerns at which 
more iron has been rolled this week than in any one week for 
some time past. 

Iro ters themselves well supplied with work 
for their sheet mills to the end of September, and some to the 
close of October. The actual demand for sheets to day—Thursday 
—was, however, dull, the galvanisers having but few orders to give 
out. They have already good deliveries to receive ; enough to 
cover the work they have in hand; and most galvanising firms 
keep well employed at £18 per ton for many of their corrugated 
sheets. ‘This week’s Melbourne reports are adverse to this branch 
of the iron trade. The market is so overstocked that the sheets 
which here realise the £18 quotation cannot be got off there 
at more than £21 even with the £1 duty paid. Under these 
circumstances consignments to Melbourne from firms in this dis- 
trict have, the makers learn by this mail, been sent on to 
Adelaide, where it is feared not much better fate will await 
them. The business now in hand at the galvanising works is on 
account chiefly of the requirements of South America, of the West 
Indies, of Ceylon and of India. From the Argentine Republic 
the orders now arriving by cable are such as to afford promise 
of a larger business when the mails are delivered which will 
have been made up at date of the termination of the political 
strife this week announced. : 

New Zealand advices, upon the other hand, are discouraging. 
All the year the trade has shown signs of retrogression in the 
ee products; but this is now threatened to be made 
worse by the imposition of a heavy import duty upon the goods 
which are sent out from this part of the kingdom in heaviest 
quantities. Galvanised sheets, for example, it is proposed shall 
be taxed £2 per ton; and this duty, it is now pretty clear, will 
be enforced. Sheets ungalvanised it is pro’ to admit free. 
Under these circumstances, large exporters of galvanised goods 
are this week making amangements for sending out machinery 
wherewith to carry out the process of | agg in New 
Zealand. They are wealthy firms who are doing this, and there 
is little doubt of their carrying their intention into practice. 

On Uni States account there is more — in hoops. 
Orders whose execution had been delayed by leading United 
States buyers are, upon the customers’ instructions, again being 
put in hand; and in view of further business, quotations are 
required by cable with much frequency. Makers to-day announced 
their exvectation of a rush of orders from the United States a 
few weeks hence. Meanwhile the hoop orders here mentioned 
are being rolled only when the makers insist upon the contracts 
into which American buyers lately entered, being carried out. 
The repudiations by American buyers were numerous directly 
that values fell, as they did simultaneously on either side of the 
Atlantic. 

One enterprising American firm has hired small works in 
Birmingham, Wolverhampton, and Warrington, respectively, 
where he is stamping cotton tie buckles, and attaching them to 
baling ties rolled in the same centres. The goods are going to 
Liverpool for shipment to the States; for he has found that he 
can make the goods here and pay the duty on the other side at 
less outlay than he can supply himself with American made 
goods. It is doubtful if the business will be kept up beyond the 
season, which will soon have closed for transactions in this class 
of iron for Transatlantic use. 

Boiler plates are difficult to sell by the makers of a y owe 
which realises the highest prices and is used by the boiler firms uf 
Manchester for example. Nor can much be done in the same 
article with the firms in the same district, makers’ agents report- 
ing the prevalence of much quietude in the boiler making world. 
Nevertheless, certain boiler-making firms in this district who 
have been accustomed to make for colliery owners are doing 
fairly well, and are sending boilers, some of them to be set up at 
collieries in Yorkshire. 

Common and the medium bars are in growing output ; but 
marked bars, whether at £7 10s., at £8, or at £8 12s. 6d, are in 
only slow request, with but little doing at the mills in these 
valuable kinds, ‘lhe marked bar firms are not, however, disposed 
to let all the business go by them. Consequently, they are, some 
of them, taking orders for bars of a medium quality, which they 
supply unbranded, at prices considerably within those they 
demand for their branded sorts. The rates at which these bars 
are sold vary, and are regulated by the quality. The ordinary 
makers of common bars are scarcely so strong this week as last. 
From 2s, 6d. to 5s. less money would be taken. It would have 
been possible to-day to get common bars at as low a minimum as 
£6 53s. Welsh bars were hard to buy at less than from that figure 
down to £6 2s. 6d. 

Pigs are no stronger this week. Indeed, there was a disposition 
here and there to accept a shade less money. Eighty shillings 
were still asked for Welsh hematites, but there were one or two 
brands which were open to negotiation at that figure. Still sales 
of Blaina hematites are repo this week ‘‘on terms equal to 
80s.;” but the expression is believed to be capable of somewhat 
easy interpretation. Derbyshire pigs are firm at £2 12s, 6d., but 
business does not follow. More, proportionately, is done in 
cinder pigs at £2. 

The coal trade cannot be reported as materially altered. Im- 
mense relief is felt throughout coal and iron circles at the result 
of the effort of certain leading firms in the Tipton district touch- 
ing the Mines Drainage Commission. 

e Tipton Committee of the Mines Drainage Commissioners 
received a report on Wednesday from the law clerks and the 
secretary upon the petition for exemption from mines drainage, 
which certain of the Tipton mineowners had presented. The 
report lays it down that the petition does not _— the re- 
—- majority of signatures to make it valid. e movement 
therefore falls to the ground—at any rate for the present. 

A significant illustration of the protection which the public 
derive from independent boiler inspection was furnished on 
Wednesday at the annual meeting, in Wolverhampton, of the 
Midland Steam Boiler Inspection and Assurance Company. It 
transpired that out of 3203 boilers under the care of the company 
there had been no explosion for two years, notwithstanding that 
the ae operations were mainly amongst ironworks and 
colliery boilers, which had furnished most of the fatal explosions 
within the past eighteen years. During the twelve months 
13,469 inspections of boilers had been made. 

The strike in the tin-plate trade of South Staffordshire and 
Worcestershire has practically come to an end, all the masters 
now having withdrawn the notice of reduction in wages. 

e pump makers around Wolverhampton are meeting with 
an increased demand, more particularly for steam pumps; in 
this latter branch, indeed, they are pressed with work. Th 
markets abroad that are just now mostly buying are the Cape, 
Australia, and South America. 

The work of lining the shafts at the Cannock and Huntington 
Colliery upon the method of M. Chaudron, of Belgium, is pro- 
ceeding only slowly. The iron tubbing which was accidental] 
sunk in No. 1 pit has now been nearly all raised again, but it is 
found by the engineers that part of the plate-iron lining at the 
bottom of the pit has encroached upon the clear diameter of the 
shaft by about 9in, If the full diameter of the pit cannot be 
restored, the tubbing where the obstacle occurs will be contracted. 
In No, 2 pit, four yards of iron lining is being placed at the 
bottom of the shaft, and this has prevented any of the tubbing 
being lowered up to the present. The whole of the tubbing 


required for both pits has now, however, been constructed, and 
the foundry at the colliery is shortly to be closed, All these 
facts v5 ona in the report of the company just issued. 

Machinery is getting into increased employment for nail- 
making in Shropshire and South Staffordshire, and the goods so 
produced are steadily taking off orders that formerly went to the 
ordinary forged-nail makers. At one Shropshire works—that of 
the Stirchley Nail Company—ten different classes of machines 
are already at work, and so large is the demand that the com- 
peer are getting forty additional machines, All these will come 
rom America. 

The wrought nail trade is suffering by reason of the contem- 
plated strike of the men for payment according to the scale 
arranged a year ago, which is understood to be at least 20 per 
cent. in advance of the present prices. Some 20,000 or 25,000 
operatives in South Staffordshire and East Worcestershire 
are aff , and on Monday certain of the men refused to take 
out any iron from the masters’ warehouses. Some of the 
masters are said to be favourable to the increase, whilst others 
are decidedly opposed. A general ‘turn out” is expected. 

The pig iron trade of North Staffordshire is steadily improving, 
and the Chatterley Iron Company is relighting one of its fur- 
naces at Tunstall. The finished iron trade, too, is in a better 
position, and prices are firmer, but orders for immediate delivery 
can be placed at the old and low rates. The plate makers are 
not so well employed, and one or two mills are idle, but the hoop 
firms are receiving some good inquiries, Coal is quiet, and prices 
continue low. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


THE past week has been one of the quietest we have had in the 
iron trade of this district for some time past. Many of the 

rincipal representatives of the trade are away at the Iron and 

teel Institute meeting at Diisseldorf, whilst others are away on 
their holidays, the result being that there was a most meagre 
attendance at the Manchester market on Tuesday, and sellers of 
pig iron complained of a general absence of inquiry. Although 
the business doing during the week has been of a more than 
pene J limited description, the actual position of the market can 
scarcely be said to be in reality any worse. So far as all the 
irons, in which any business is being done in this market, are 
concerned, no lower prices are being taken ; both local makers 
and those in the immediate districts are well sold for the present, 
and knowing that there is a considerable quantity of work in the 
hands of consumers, show no anxiety to press sales. 

Lancashire makers of pig iron, although they are securing but 
few new orders, are sending away pretty near the whole of their 
present production in deliveries on account of old contracts, and 
although the recent advance which was attempted in some 

uarters is not being obtained, prices are firm at late rates. For 

elivery into the Manchester district the average price is about 
50s. per ton, less 24 per cent., for No. 3 foundry, and 49s. for 
No. 4 forge, with 2s. 6d. per ton above these figures being nomi- 
nally quoted in some cases. 

Lincolnshire and a irons are without change from 
last week. There is still but very little business being done here 
in these brands, but makers not being in any pressing want of 
orders do not alter their quotations, which, for delivery into the 
Manchester district, remain at about 50s. to 51s. per ton, less 24 

er cent. 
Rather lower prices have been quoted for Middlesbrough iron, 
g.m.b.’s having been offered for delivery oe to Manchester at 
about 51s. 4d. to 51s. 10d. per ton net cash, but these prices are 
still too high to attract buyers here, and there has been little or 
no business in North-country brands. 

The finished iron trade is without change. Most of the local 
forges are tolerably well supplied with work, and for delivery 
into the Manchester district the quotations for local bars remain 
at about £6 5s. per ton. 

y improvement in the engineering branches of trade is still 
only making itself very eames d felt. Many of the local works 
are tolerably busy, but throughout the district numerous com- 
plaints continue to be made of slackness in trade. 

The coal trade still shows no improvement. Most of the 
Lancashire collieries continue on about half-time, and in all 
classes of round coal sales have to be pressed at extremely low 
prices, the requirements of consumers being nothing like equal to 
the supplies coming into the market. Both house-fire and the 
commoner classes of round coal for manufacturing purposes are 
bad to sell, and the pit mouth prices range from about 7s. to 
7s. 6d. for the better sorts, and 5s. 6d. to 6s. 3d. for seconds, down 
to 4s. 6d. to 5s. for steam and forge coals, odd sales being reported 
at even lower figues than these. Engine classes of fuel are with- 
out material alteration. The better qualities of slack are rather 
scarce owing to the small quantity of round coals being screened, 
but inferior sorts are plentiful and very low in price. Best 
slack is quoted at about 3s. 6d. per ton at the pit and good 
burgy at about 4s. per ton, but there are lower qualities to be 
pom at 6d. to 1s. per ton below these figures. 

Shipping is still quiet and confined chiefly to a few coastwise 
re np and cargoes to Russian ports, with very low prices 

eing taken. 

The coke trade is 2 dull, and best Lancashire washed cokes, 
which a short time back were quoted at 15s., can now be bought 
at about 11s per ton at the ovens. 

It has now been decided to hold the Manchester coal market 
in the Cotton Waste Exchange, arrangements having been 
made with the directors of the above building, which, it is thought, 
will meet the convenience of the trade. A meeting of the sub- 
scribers to the Manchester Corn Exchange was held on Tuesday, 
and the above arrangements having been confirmed, a committee 
of management, consisting of representatives from Lancashire, 
Yorkshire, Derbyshire, om the Midland Counties, was appointed, 
with Mr. Peters as treasurer, and Mr. Hodson as secretary. 

The Industrial Exhibition which is to be opened at Manchester 
next week promises to be a success so far as the number and 
character of the exhibits are concerned, but the arrangements 
for the exhibition, which is to be held in the large Agricultural 

all at the Pomona Gardens, oes at present to be in a rather 
backward state. The number of exhibitors will be about 250, 
and the exhibits will be of a widely varied character. The chief 
section will be that devoted to machinery, which will fairly re- 
present the various branches of the local engineering trade, the 
exhibitors including many of the princi firms throughout 
Lancashire and the adjoining districts, and to this department 
the managers of the Exhibition have found it nec to devote 
considerably more space than was at first anticipa‘ Next in 
importance will be the section devoted to domestic appliances, 
which will embrace all kinds of gas apparatus. The sections 
devoted to machinery used in connection with textile fabrics, 
mineral products, electric apparatus, pao for saving life, 
furniture, and accessories are also fairly represented; but the 
education department, carriages, and fire-arms are not so well 
— with exhibits. Arrangements, I understand, are being 
made for lighting up the building with the electric light. 

There is still a steady tone in the hematite iron market, and 
the indications which are presenting themselves are in the direc- 
tion of further improvement. The demand for all qualities of 

mer iron is well maintained, inasmuch as steel makers are 
very briskly employed in the production of railway and other 
material; but the market is giving evidence of a growth in the 
demand for the latter material, which in all probability will 
entail a continued large production for several months to come 
and as a consequence a large tonnage of pig iron will be requi 
to meet the demand. = iron is also in demand on the 
part of manufacturers of Siemens steel and other general users 


of this metal. Prices, practically speaking, have undergone no 


variation ; but many makers are selling at fuller rates, and are 
declining to do business at less than 70s. per ton for all 
round ies of Bessemer iron, and 67s. 6d. for No. 3 
forge, white and mottled samples being about 65s. per ton at 
makers’ works. Foundry qualities are worth as much as fo’ 
iron. Steel is brisk, and the inquiries from foreign users are me 
coupled with the demand on home — as give hopeful 
promise of the future. No change can be noted in the activity of 
the iron shipbuilding and engineering trades. A very steady 
demand exists for all the minor classes of goods uced in the 
district. Iron ore mines are steadily employed and prices are 
advancing. The coal and coke trades maintain a firm position. 

The work of pulling down the round heads at the entrance to 
the Whitehaven dock is proceeding rapidly, and every effort is 
being made to cepair the entrance as speedily as possible, as the 
dock is useless in the meantime. An additional depth of water is 
being provided for the larger class of vessels visiting the harbour. 

The new tramway which has been made by the Whitehaven 
Hematite Iron Company, from their furnaces at Cleator Moor, 
via No, 2 old coal pit, to the Cleator and Workington Railway. is 
now about ready for use. On Thursday morning last it was 
satisfactorily tested. The railway company anticipate the 
opening of this tramway will introduce a large quantity of traffic 
on their line. 
_ Messrs. Beesley and Sons, boiler makers, at Barrow, are build- 
ing new works in Ironworks-road, in that town. The new 
premises will be spacious and convenient, and are connected with 
a siding from the Furness Railway. The main building is 115ft. 
long by 42ft. wide, and a shed runs the whole length of this 
building to the width of 15ft. 10in. A store shed is provided 
50ft. by 25ft., as well as an office 15ft. square. The buildings and 
yard cover an area of 3000 —_ square. 

The Darwen Tramway Company has commenced the work of 
laying a town. 

panish ore is sti’ ing largely shi to the Furness 

Cumberland districts. . 

The Moresby Coal Company is preparing to open a new 
colliery upon a branch of the Cleator and Workington Railway. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE iron trade of Sheffield and district maintains a very firm 
aspect. There have been no increase in quotations within the 
past six days, but holders refuse to give way, and I note that 
they decline to book forward at current rates, buyers of large 
lots being held responsible should rates at the time of forward 
deliveries increase on those of the present time. There is a very 
heavy demand for forge irons, and this has sprung up latterly, 
the result being that many of the Derbyshire smelters have now 
more orders on their books than they can fulfil this year. I note 
further that in the iron and steel plate departments there is 
renewed activity, both ship-plates and boiler-plates being asked 
for largely, and in the latter department prices have advanced at 
least 10 per cent. during the past month. ‘The competition of 
north-country and Lancashire houses is not checking the Sheffield 
makers, where special and better qualities are required, but 
inferior plates are being booked in very small quantities in this 


wn. 

Passing to the Bessemer department an improvement is 
noticeable. Bessemer billets, which last week were quoted at 
£6 10s. per ton, are this week realising £6 15s. at the works, 
showing an advance of 5s. per ton and cost of carriage. Best 
marked brands are quoted in the open market at £7 15s. to £8 5s., 
the latter being special qualities containing a large admixture of 
foreign irons. ‘The firms en in this latter branch of 
converting are very busy, and there are evidences that the price 
of Bessemer steel will advance, but not rapidly. 

Engineering houses, owing to the increased work in the shi 
yards and at the ironworks, are filling up their shops with work- 
men, and there is a decrease of at least 25 per cent. in the number 
of those who a month ago as working engineers were out of 
employment. 

he South Yorkshire district is again troubled with strikes in 
the coaltrade. The masters finding that they cannot in many 
instances work their collieries at a profit are putting their men 
on short time or subjecting them to such alterations as the latter 
decline to accept. It is computed that at least 2000 of the miners 
in this district are either out of work or resisting the ting of 
concessions which are being required from them. Taking the 
coal trade as a whole, it will be found that at least 80 per cent. of 
the pits in the district are being worked at a loss, and the 
majority of the remaining twenty are not making a profit for 
their proprietors. The efforts of a certain number of coke 
converters, who were supported by others who send Durham coke 
to Sheffield for the a of raising the price of this fuel, have 
been defeated. Had there been an abnormal advance in the 
= of coke at this ticklish period, no doubt greatdamage would 
ave resulted to the steel trade ent. Cast steels of a 
superior quality are being made by leading firms for chain, tool, 
and special purposes. but there is no great alteration to note. 
Russian and Swedish irons are finding fair markets, but the values 
have not improved during the last month. 
ng to the old staple trades of the town, we find that those 
engaged in foreign trade are experiencing a revival, the orders 
principally coming from the colonies and from Spanish South 
America, Country firms are receiving very bare order-shests 
from their travellers, and until the harvest prospects can be more 
definitely judged this important branch will not improve. 
_ An indication of the unp ented depression in the coal trade 
is that the directors of the Wharncliffe Silkstone Coal Company 
have decided to close their collieries. These pits are amongst the 
largest in South Yorkshire, and ogg 8 700 men and boys, who 
received notice to leave work last Wednesday. The notices 
expire on September 7th. 


THE NORTH OF ENGLAND. 
(From owr own Correspondent.) 

On Tuesday there was only a small attendance on ’Change at 
Middlesbrough owing to the fact that many prominent members 
had proceeded to Diisseldorf to attend the autumn meeting of the 
Iron and Steel Institute held there. Makers were very poorly 
represented and the tendency was downwards. erchants 
recorded a reduction of 1s. 6d. per ton on the price of No. 3 as 
compared with the figure realised at the end of last week. The 
general price on Tuesday was 42s. 6d. Makers, however, believe 
that the decline is merely temporary, and refuse to alter their 
recent quotations. 

Messrs. Connal and Co.’s stock of Cleveland iron now amounts 
to 92,520 tons, an increase of 300 tons upon the week. 

The receipts of the North-Eastern Railway vw are again 
largely in excess of those of the corresponding week of last year, 
but show a small decrease as com with the corresponding 
week in 1878. The increase for the past week upon last year is 
£14,412, of which the mineral department again contributes 
nearly half. The decrease as compared with 1878 is £1507. 
During the eight weeks of the half-year which have now elapsed 
the increase, as compared with 1879, has amounted to £18,400, 
and as compared with 1878, to £3000. 

The liquidation proceedings of Messrs. Thomas Vaughan and 
Co., which have been in course since an early date in 1876, have 
now been completed, and the discharge of the debtors granted. 
It will be remembered that the failure of this firm gave the first 
blow to the stability of the Cleveland district, and was speedily 
followed by other gigantic failures. The undertakings of the 
company, especially with regard to the production of raw 
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material, have now fallen into other hands, and are being pretty 
regularly worked. The two furnaces of the old Loftus Iron 
Company, which has recently been converted into the Skinnin- 
grove Iron Company, are being prepared for working, and it is 
stated that one will be re-lighted ina few days. These furnaces 
have now been out of blast over three years. 

The manufactured iron trade is quiet, owing largely to local 
circumstances, The Stockton races generally bring about a 
temporary stoppage of work, and a few days have to elapse before 
the normal state of things is again reverted to. On the whole 
iron manufacturers have nothing to complain of. With regard 
to two or three classes of iron, they are kept fairly well employed 
and the prices they receive are such as allow a fair margin of 
profit. Shipbuilding iron especially is in excellent demand. 

The millmen employed in sheet and plate mills have agreed to 
refer their claim for an advance of 74 per cent. to the sole arbi- 
tration of Mr. David Dale. It will be remembered that when 
the trade was in extremis last year a reduction of 74 per cent. was 
awarded by Mr. Dale upon the employers’ application. 

It is stated that the iron shipbuilders on Tyneside have agreed 
to advance wages and piecework prices 74 per cent. A corre- 
sponding movement will be expected on Teesside. 

Messrs. Bolekow, Vaughan, and Co., Limited, have resolved 
to pay an interim dividend of 74 per cent. perannum, It is 
expected that at the meeting of the Iron and Steel Institute 
which is now taking place, Mr. Windsor Richards, the general 
manager of the company, will make some important statements 
with * to the recent results obtained from the manufacture 
of steel from Cleveland iron by means of the specially con- 
structed 15 ton converters which have been puibtted tor essrs. 
Thomas and Gilchrist’s basic lining. 

It is said that an improvement is becoming manifest in the 
coal trade of South Durham. The improvement has not yet, 
however, extended to prices but merely to demand. 

Saturday last Messrs. Edward, Whitby, and Co., launched 
from their shipyard at West Hartlepool a steel screw steamer 
built for a local owner. This is the first steel steamer built at 
the Hartlepools, the material employed being supplied by the 
Landore-Siemens Steel Co. The dimensions of the vessel were— 
Length between 264ft. 5in.; beam extreme, 34ft. 
4in.; depth, moulded, 19ft. 6in. The builders say that constant 
tests of the material used were made in accordance with the 
regulations of Lloyd’s Commitiee for Steel Vessels. The main 
object of those tests is to ascertain whether a much higher 
tensile strength exists in combination with a superior ductility 
than in the case of iron; and the builders testify that no failure 
in any portion occurred. Shipbuilding is specially brisk at West 
Hartlepool, and there is every prospect of a further >= a 


owing to the new lines of steamers which are being formed. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron trade continues in a most unsatisfactory state, owing 
to the general and protracted miners’ strike. Since the resolution 
to damp out furnaces, rather more than two weeks , 75 
furnaces have been put out of blast, and of this number 59 were 
extinguished since report. There are now only 42 furnaces 
blowing in Scotland, and the weekly production has been 
reduced from about 23,000 tons of pigs to barely 8000 tons. 
It is probable that still more of the furnaces will have to 
be put out, on account of the strike having extended to 
Ayrshire. During the t week 3637 tons of pigs were added 
to the stock in Messrs. Connal and Co.’s stores, which now con- 
tain the unprecedented] quantity of 460,983 tons, and it is 
somewhat remarkable that the stocks are thus rapidly increasing 
at a time like the present, when the production is small. This 
would seem to indicate that makers’ private stocks have been 
large, despite the circumstance that the ape of the year to 
date are, perhaps, the heaviest on record. t week’s shipments 
of pigs, a great proportion of which went to the United States 
aa Canada, amounted to 15,877 tons, as compared with 14,252 
od the preceding week, and 7260 in the corresponding week of 

it year. 

The warrant market has not been so brisk as might have been 
expected in the existing condition of the trade. On Friday 
morning business was done at from 56s. to 55s. 6d., and again 
55s. 104d. cash, but the market was weaker in the afternoon, 
when the prices ed from 55s. 4d. to 55s. 6d. cash, an 
55s. 10}d. to 55s. 91. one month. The market was dull on Mon- 
day, with business in the morning at from 55s. 3d. to 55s. 6d. and 
54s. 164d. cash, and 55s. 3d. one month, the afternoon quotations 
being 55s. to 54s. 9d. Business opened on Tuesday at 55s. cash, 
and 55s. 44d. one month, but receded to 54s. 4d. cash, and 54s. 7d. 
one month. Considerable fluctuations on Wednesday, warrants 
opening at 54s. 3d. cash, and closing at 53s. 3d. prompt, with 
buyers at 1}d. more. William Baird and Co. reduced this price 
1s. per ton to-day—Thursday—steady market a opening at 
53s. 6d. cash, and 53s. 74d. one month, and closing at 53s. 3d. 
cash, and sellers 53s. 44d. 

An advance of 2s. to 3s. 6d. per ton has been made in the prices 
of the principal makers’ brands. 

There is little change in the manufactured iron trade. In some 
cases prices are reported a shade firmer, but on the whole this 
branch of the trade is quiet. Last week’s shipments of iron 
manufactures from the Clyde embraced iron hulls of barges 
valued at £7270 for Rangoon, £12,355 worth of machinery, of 
which £9356 went to Rangoon and £2184 to Demerara; 830 
miscellaneous articles, of which £6700 were castings for Calcutta, 
£5750 for Rangoon, £5050 for New Zealand, £4000 for the 
Mediterranean, £1600 for Genoa, £1170 for Boston, £1500 for 
Canada, £900 for Oporto, and £800 for France ; £12,665 sewing 
machines, of which £4800 went to Venice, £2500 to Melbourne, 
£2500 to Antwerp, and £1980 to Rouen. ‘ 

The coal trade in the western districts of Scotland continues 
to be much interrupted by the miners’ strike. Before the strike 
commenced there were considerable stocks at some of the col- 
lieries ; but these are now for the most part considerably ex- 
hausted, or the miners have prevented them being lif by 
setting pickets to watch the bings. The departures of coals from 
Glasgow Harbour in the course of the week were fairly good, but 
they consisted aelociealy of coals which had been got forward 
before the strike began, and now it is very difficult to 
obtain supplies. Indeed, some of the large shipping com- 
panies in Glasgow have begun to import the they 
require for their vessels from Wales, and as the strike has 
extended to Ayrshire, there is little doubt that the English 
coalmasters will reap some advantage. It need hardly be said 
that the prices of coal have advanced, but it is remarkable 
that the advance has not been greater than a shilling or two per 
ton, for only a few of the smallest collieries in the west are in 
operation, , Ae being cases where the owners are not members of 
the Coalmasters’ Association, and have conceded the advance of 
1s. per day sought by the miners, in order to keep their pits going. 

In the eastern mining counties, where there are no strikes, the 
coalmasters and miners are profiting from the struggle now going 
on in the West, and the trade is more active than for along time. 
In fact, railway wagons cannot be obtained in sufficient numbers 
to carry the coals away. Prices are good, and the miners are 
looking forward to better wages. The miners of Fifeshire have 
been communicated with as to their working six days in the 
week, their brethren in the West remonstrating with them for 
doing so, and alleging that the Fifeshire men are prejudicing 
their interests and prolonging the strike by supplying the 
market. Three days a week have been mentioned as sufficient 
for the Fife men to work in the meantime, but they have shown 
no disposition to take the advice offered them. They have replied 
that they see no reason for coming out on strike just now, even 


though the wages are low. 


The struggle between masters and men in Lanarkshire and 
has been carried on with much _ persistency and deter- 
mination on both sides, but the result, whatever it may be, can- 
not possibly benefit either side. Trade is being driven away to 
other districts, and past experience shows that it is not easy to 
get it back. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Sreapy improvement continues to characterise the trade of 
Swansea in almost every department. Coal exports are good, 
shipments coastwise of pig about an average, and patent fuel 
makers are so well sien for orders that they make none for 
stock. Then as s tin-plate, the whole of the valley from 
Morriston up is well occupied, and a large make at every place 
with one or two exceptions is shipped off rapidly. Prices are not 
quite so good for tin-plate as makers desire, still there is a small 

rofit to be made even at existing quotations. Taking the whole 

istrict, the coal trade continues about the same. The total 
exports of coal from Wales last week were as follows :—99,000 
tons from Cardiff, 24,000 tons from Newport. Swansea totals 
are not to hand, but the sum total from all may be taken as over 
130,000 tons at the lowest estimate. 

Some idea of the enormous drain of coal now going on may be 
obtained from the following statistics. Since 1 hn and up 
to the end of July, Cardiff has shipped 24 million tons, Swansea 
488,000 tons, Newport 610,000 tons, and Llanelly 53,000 tons 
in round numbers. 

The iron and steel shipments are equally satisfactory. During 
the same period Cardiff has exported 110,000 tons, Newport 
115,000 tons, and Swansea 10,000. When it is considered that 
the iron industry has only been resuscitated of late there is strong 
evidence to show that a and firm trade is now developed. 

Iam glad to hear that orders from the United States are coming 
in more freely, and that prospects for a fair trade until the spring 
may almost be said to be secured. In addition to foreign orders for 

ils, home railways are going on for renewals, and in almost every 
instance therenewalsare steel. The Brecon line has now been relaid 
with steel the entire length. The last report of this railway 
shows an improving condition, but no dividend to ordinary share- 
holders, nor will this be expected until the Midland or the 
London and North-Western incorporate it with their own 
systems. This is no reflection against the management, which is 
excellent, but the line was expensively made, and its gradients 
are such as to necessitate a large outlay. 

Steel is again spoken of as the future material for shipbuilding. 
At a recent regatta at Pembroke this was shown in a most striking 
manner. 

Welsh ironmasters are commenting on the great success of the 
Consett Ironworks, its profit of £100,000, and its dividend of 20 

cent. It may not be known generally that the manager is a 

wlais man, brought up under the very eye of Mr. Menelaus, 
one of the ablest managers in Wales, and, in addition, is a per- 
sonal friend of Mr. Edward Williams, of Middlesbrough. Dow- 
lais is, and has been, an excellent school. Mr. Martin, formerly 
of Clydach, then of Carnarvon, and late of Japan, was brought 
up at Dowlais. I hear that itis probable he will have the manage- 
ment of extensive collieries at Mountain Ash. Another Dowlais 
man is Mr, Evans, one of H.M. inspectors, and still another is 
now doing good work at Landore. Mr. David Evans, who is 
now ee things at Rhymney, is a Plymouth man; so, 
also, is Mr. Howell, the able colliery manager at Pentyrch. 

The iron shipments of the week from Wales amounted to about 
6000 tons, and included nearly 2000 tons of bar iron for India 
from Cyfarthfa and Dowlais. 

There is little more movement in the Forest of Dean. The 
tin-plate works at Lydney have been restarted after being 
disused for some time on account of necessary repairs and im- 
provements. 

I have just heard that some tin-plate makers have secured an 
advance of 6d. box on coke. Coal is firm, and demand 
good for the ing ports, Malta in particular. Iron and steel 
quotations are firm, with a tendency to advance. 

The Newport, Pontypridd, and Caerphilly Railway is at length 
commen 

It has at length been decided by the liquidators, I hear, to sell 
the whole of Pentyrch Works, Melingriffith, &c., the late pro- 
perty of Booker and Co. They are now in good going condition, 
and ought to find purchasers. The freeholds are being sold this 
week, E. M. Richards, Esq., of Swansea, one of the founders of 
its prosperity, is dead. 


PRICES CURRENT. 

Tur following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS, 


ScoTLanp— d. | & s. d. 
G.m.b.—No.1.. .. .. 216 Glengarnock—No.1 .. 218 6 
BSNS No.3 .. 216 0 
Gartsherrie-No.1 .. 3 2 6; Dalmellington—No.1.. 216 6 
3 No.3... 214 0 
Summeriee—No. 1 3 1 Shotte—Nol.. .. .. 3 2 6 
Monkland—No.1.. .. 216 6) At 
At Broomielaw. No. 4, foundry .. .. 2 2 3 
Calder—#lo.1.. — .. 3 0 0; No. 4, fo 
216 0| Mottled or white .. .. 2 1 6 
At Dundas. | Thornaby hematite .. 315 0 
TreprcAR—MonMoUTHSHIRE—NO. 3 tin-plate pig iron, 75s. at works, 
oe » No. 3 foundry pig iron, 6vs. 0d. do. 
£s.d £5.4. 
Wates—Iron rails, f.o.b. ee 610 Oto 617 6 
RE—Grey fo: at She’ oo 
LANCASHIRE, in Manchester—No.3 .. .. 210 Oto 212 6 
71TE, at works, Millom ‘‘ Bessemer 
Forge, mottled and white .. os ee oe - 815 0 
Maryport Hematite—No. 1 to No. 3 - 310 Oto 315 0 
Puddled Bar— 
Watzs—Rail quality, at works 45 Of0 4 7 6 
CLEVELAND, de: vered on trucks - - 47 6to 415 0 
MIDDLESBROUGH l6in., plate quality, perton 417 6to 0 9 0 
LancasHire, delivered at Manchester - 415 0to 417 6 
MANUFACTURED IRON. 
Ship, Bridge, and Mast Plates— 
Guascow, f.o.b., per ton be oo « 710 Oto 810 0 
Wares—At works, net .. oe 5 Oto 8 7 6 
MIDDLESBROUGH, in trucks, at works - 70 Ot0ol0 0 0 
Boiler Plates— 
pes os os oe ee - 10 0 Oto 0 0 6 
Lancasuire, to 5 cwt. each plate .. 
SHEFFIELD .. oe oo -- 1010 Otolllo 0 
Bow.ino and Low Moor— 
Under 2} cwt. each, upto4cwt. percwt. 1 2 Oto 1 7 0 
4cwt. up to7cwt.and upwards .. 110 Oto 119 0 
STAFFORDSHIRE, per ton on ee - 910 0to13 0 0 
free on trucks .. 715 0to10 0 0 
Gtascow, f.0.b., per ton os - 80 0to 900 


Angle Iron— 
Bow ine and Low Moor, per cwt. .. oe ee +- 120 
STAFFORDSHIRE, per ton ae 80 0t.900 
LANCASHIRE ee ee ae 610 Oto 615 0 
SrockTon .. ee ee on 610 0to 000 
Rovunp Oak ee ee 9 2 6tol4 0 0 
CLEVELAND ee as 517 6to 6 5 0 
oe oe ee 70 Oto 710 0 
Gtascow, f.0.b., per ton oe - 60 700 

Bar Iron— 

Low Moor and Bow ina, per cwt. .. + 019 Oto 140 
SraFFORDSHIRE, per ton ee 7 0 Otol010 0 
Rounp Oak oe ee es 812 6to1310 0 

Merchant Bars— 

STOCKTON .. oe 610 Oto 615 0 
WELSH as oe ee ee oe « 610 Oto 615 0 
LANCASHIRE oe os ee 6 5 Oto 610 0 
f.0.b. .. - 610 0to 7 00 
SuerrieLp—Bars from warehouse .. « 70 Oto 710 0 
Hoops 8 0 Oto 810 0 

Nail Rods,—G.ascow, f.0.b., perton .. 610 0to 7 0 0 
Rails—G.ascow, f.o.b., per ton 710 0to 8 00 
CLEVELAND ee 510 Oto 600 

WALES ée ee es 6 0 Oto 650 

Railway Chairs—G.asoow, f.o.b., per ton 410 0to 5 0 0 

Pipes—G.aseow, f.0.b., per ton 50 Oto 6 0 0 

Sheets—G.ascow (singles), per ton .. - 710 0to 8 00 

Hoops—MancuHester .. ee 615 0to 7 5 0 

STEEL, 

Suerrie.p—At works— 
Spring oe ee 13 0 Oto2l 0 0 
Ordinary castrods .. ee 17 0 Oto 24 0 0 
Fair average steel es os es -- 28 0 Oto 36 0 0 
Sheet, crucible .. os ee 24 0 Oto 64 0 0 
Sheets, Bessemer oe ee ee 16 0 0to22 0 0 
Second-class tool.. ee ee 82 0 Oto 48 0 0 
Best special steels oe oe 500 O0to76 0 

Best tool oe ee oe os + 52 0 0to76 0 0 
Special tool .. os os 7% 0 Otoll2 0 0 
Sheffield steel plates .. 138 0 Otol4l0 0 
Sheffield steel boiler plates .. 14 0 Otolé6 0 0 
Waes—Rails .. oe ve 715 Oto 810 0 
Bessemer pigiron .. ee + 4 0 0to 410 0 
MISCELLANEOUS METALS. 
£2040 £24.4. 

Copper—Chili bars -. on perton 61 0 Oto6l 5 0 
British cake and ingots ee - +» 6510 0 to 6610 0 
Best selected .. Gs ee ee 67 0 0 to 6710 0 
British sheets, strong .. ee ee + Tl 0 Oto72 0 0 

Tin—Straits 9 0 0t095 0 0 
British blocks, refined.. os ee «+ 9 0 0t09% 0 0 

Lead—Spanish pig .. .. .. « 1517 6tol6 0 0 
Sheet ee ee 17 0 000 

Spelter—Silesian 1715 9to18 0 0 

Zinc— English sheet oe se 2210 0to 2310 0 

Phosphor Bronze—per ton— 

Bearing metal XI ee 00 Otoll2 0 0 
Otheralloys .. 120 0 0to135 0 0 
Nickel, per Ib., 28. 6d. to 33. 

COAL, COKE, OIL, &c. 

Coke— £s8.d. £8. d. Smithy .. .. 0120-0136 
Durham... .. 0100—0120; South Durham.. 0 6 60130 
Derbyshire.. .. 012 0—-0130| Derbyshire— 

Sheffield, melting 0 16 0—0 17 0 Best at pits .. 0 80-0110 

Tredegar .. .. 0 00-0126 Converting .. 0 76-0 90 

Wales—Rhondda. 0 11 0—0 13 6 k ae 0 33-0 60 

oals, best, per ton— Lancashire—Wigan pit prices— 

South Yorkshire—At the pits— Arle - « O 76-0 80 
Branch .. .. 011 2—01311 Pemberton 4ft. 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 Forge coal .. 0 46-0 50 
0 76-0 90 Burgy 0 89-0 483 
Steam coul* .. 0 60-0 66 lack 0 80-0 86 
Slack - 0 86—0 4 0; Oils, tun— £s8.d. £8. d. 

Wales, through... 0 86—0 89| Lardoil .. .. 44 00-4600 
Steam, less2}.. 0 83-—0106)| Linseed ., .. 26 10 0—26150 
House, at port 0 79—0 93) Rapeseed, brown 28 10 0—28126 
Small steam .. 0 23—0 86 »» Engl. pale 30 10 0—80126 
Small house .. 0 83—0 §9| Petroleum,refin'’d 

Glasgow—Per ton, f.o.b.— (per gal.) .. 0 O723000 
Main.. .. .. 0 69-0 70|Tallow,cwt .. 1196-000 
Splint .. 07 


es 3 
* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 


£8. £8. | £8. £4. 
Teak, load .. .. .. 13 0 1510 | Quebecpine, 2nd.. 10 0 1610 
Quebec pine, red 30 45 |  8rd.. 8 0 1010 
yellow.. 3 5 5 0 | Canada, spruce Ist. 910 1010 
pitch .. 3 5 410 | 8rdand2nd 7 5 8 5 
Oak .. . 50 6 0 New Brunswick .. 610 8 0 
Birch .. 310 415 | Archangel .. .. 018 0 
oon St. Petersburg 13 0 16 0 
Ash .. .. 83 5 410 Finland .. .. .. 1010 1110 
Dantsic & Meml.oak 310 5 0 Wyburg .. + 810 11 0 
Fir .. .. .- «- 2 5 410 | Battens,allsorts .. 6 0 810 
» undertized .. 110 2 0 d. s. d. 
op Riga .. «s « 810 4 6 First yellow .. ..10 0 15 0 
» Swedith .. .. 110 2 5 oo Waite ... 6 10 @ 
Wainscot, Riga,log.. 3 0 5 0 Second quality .. 7 6 11 0 
Lath, Dantric,fathom 410 510 | Mahogany, Cuba, s.d. s. d, 
St. Petersburg. 6 0 7 0 superficial foot. 0 4% 0 7} 
per ©, 12ft. by Mexican, do. .. 0 05 
8 by 9in. Honduras, do. .. 0 43 0 5% 
Quebec, pine Ist .. 17 0 23 0 
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THE IRON AND STEEL INSTITUTE 
AT DUSSELDORF. 


In our last hy Ap we gave an account of the 
proceedings of the Iron and Steel Institute at its autumn 
meeting at Diisseldorf, down to Thursday mid-day, leav- 
ing, however, the discussion on Herr Gruettefien’s paper 
on “Tron Permanent Way,” and the paper by Mr. Schlink 
on “ Pig Iron Manufacture in Germany,” with the discus- 
sion which followed, for this impression. In the discussion 
on “Tron Permanent Way,” the remarks made were ve 
much of the type which has for several years characte 
the discussions on the relative constructive advantages of 
the cross sleeper system as compared with the longitudinal 
system, and the relative economy of the employment of 
iron in place of wood, and of this economy when considered 
in respect of the life of the two sorts of sleepers ins' 
merely of their first cost. Mr. Wood, under whose patent 
a form of iron sleeper and fastening has been made, and is 
now under trial onthe North-Eastern Railway, spoke of the 
ter simplicity and possible freedom from the dangers 
Incident to the use of bolts and nuts of the cross 
sleeper system, and of the superior facilities which this 
system gives for the packing and relaying of a number 
or of asingle sleeper. He also said, in reply to a remark 
by the author of the paper, that no end-on shifting of 
cross sleepers on the North-Eastern Railway had been 
observed, and that corrosion had been practically 
insensible. Mr. Martin made some remarks on the 
pos eng of the system of sleeper and affixed chair, 
as shown in the annexed sketch. 


In this system the sleeper consists of a simple flat 
plate, with a number of holes punched through where 
the chair is to be fixed, and the latter is then cast on, the 
+4 being put into the mould in which the chair is cast. 

e objections to the system are that the chairs cost more 
than as ordinarily cast, and if one chair is broken the 
whole sleeper is disabled. The flat plate may, of cou 
be rep by a rolled section of greater rigidity, but o 
the same weight, and it may be observed that asagainst the 
extra cost of the chairs there is no cost for trenails or 
spikes, or clips or bolts, and also that though a chair may 
be broken, it may be knocked off and the sleeper again 
placed in the mould, and a new chair cast on without 
injuring the other chair. Mr. Marsh said the relative 

vantages of cross and longitudinal systems was one 
for engineers to settle, and not for ironmasters; but it 
was for the latter to consider the methods of rollin 
sections suitable for sleepers that would meet the chie’ 
objection to iron permanent way now, namely, its cost. 
The Barlow system, he said, offered advantages, but its 
cost was high, and difficulty attended the makin - 


had been unnoticeable though the sleepers are laid on 
forge ashes. He remarked, however, that the clip used 
in the system had so small a shoulder resting against the 
sleeper that with the inseparable vibration and corrosion 
at the hole in the plate, it might pull through the plate or 
become loose. The shoulder he thought might be made 
larger if the clips were of malleable cast iron or cast steel, 
but Mr. Wood said that the latter would cost £20 per ton, 
while wrought iron clips could be rolled at £1 and bent at 
£2 10s. above the cost of the sleeper plates. This, however, 
did not answer Mr. Head’sremark, that the greatest security 
should be secured at these clips, when it is remembe 
that a recent accident on the North British Railwa; 
was owing to the absence of a few wedges or spikes. It 
may be here observed that, on the occasion of one of the 
visits to ironworks out of Diisseldorf,some of the members 
not only noticed a considerable number of the fish-plate 
bolt nuts loose, but wedges, and even spikes, could be 
taken out in some places by the hand, poms © the dry 
weather here. Mr. Head further remarked that the long 
life and ultimate value of the old material of iron sleepers 
entirely removed the question of their adoption from the 
one of first cost; and the President, in concluding the 
discussion, hoped that the remark by the last speaker, 
that the iron sleeper must be adopted, would, in the 
interest of the iron industry, prove true. At the conclu- 
sion of this discussion a paper was read by Herr Schlink 
on 
Pic Iron Maxine In GerMANy. 


_The author gives a short sketch of the basis on which 
pig iron making in Germany is founded. Much of his 
paper is a repetition of that contained in Dr. Wedding’s 
paper, and therefore may be omitted. The German 
empire, including the Grand ~*~ of Luxemburg, which 
is united by personal union with the kingdom of Holland, 
but belongs to the Zollverein, raised in 1879 about 
5,790,000 tons of iron ore. Of this quantity about 
1,033,000 tons were exported, and about 290,900 tons 
were imported. The greatest part of export consists of 
Minette iron ores from Luxemburg-Lorraine to Belgium 
and France; the import of iron ores from Spain, 

ria, and Elba for Bessemer pig iron. The German 
Zollverein produced in 1879:—Foundry pig iron, 


128,653 tons; Bessemer pig iron, 465,600 tons; forge 
pig iron, 1,508,688 tons; castings of first smelting, 
22,200 tons ; scrap pig iron, 8867 tons ; total, 2,134,008 
tons; and impo: 392,318 tons; exported 428,000 
tons of pig iron. The production is nearly 2°7 per 
cent. greater, as stated above, because several works 
have given no statistical returns. The import consists 
chiefly of Scotch and Cleveland foundry pig and of 
Cumberland Bessemer pig iron. The German pig iron 
industry embraces three large districts—(1) the Rhenish- 
Westphalian, (2) the Luxemburg-Lorraine, and (3) the 
Upper Silesian district. Nearly all ironworks in the 
neighbourhood of coal mines have their own coke ovens 
and use the escaping } to heat the boilers, but the 
greatest part of ironworks situated at a greater distance 
prefer to buy the coke from the owners of coke ovens in 
the coal mining districts. ! 
(1) The Rhenish-Westphalian District—The Rhenish- 
Westphalian blast furnaces produce ferro-manganes<, 
spiegeleisen, and manganiferous puddling iron, Bessemer 
and foundry pig iron, but not much ordinary white forgepig 
iron. The conditions of commercial success are | 
upon the raising of excellent iron ores, the facility of 
importing foreign iron ores, especially for Bessemer pig, 
om the manufacture of high-quality pig. The minin 
inspection district—Oberbergamtsbezirk—of Dortmund, 
canoe Westphalia and some of the surrounding terri- 
tories, raised in the year 1879 about 437,300 tons of iron 
ores, chiefly consisting of red and brown iron ores and 
blackband, but the mining inspection district of Bonn 
embracing Rhenish-Prussia and the late Duchy of 
Nassau, raised about 1,803,000 tons—that is, 58 per 
cent. of the —— of Prussia, and 53°6 per 
cent. of that of Germany, not including the production of 
-Lorraine and Luxemburg. The production of 
pig iron in both above-named mining inspection districts 
was in 1879 about 1,200,000 tons, that is more than 73 per 
cent. of the ays mae of Germany, not including the 
production of Alsace-Lorraine and Luxemburg. The 
territories of the rivers Lahn and Sieg in Rhenish-Prussia 
and Nassau are distinguished not only by the large 
quantities of iron ores brought to the surface, but even 
more by the excellent qualities of the ores. In con- 
formity to the customs of their age, the early iron 
makers established a guild, which still existed in the first 
half of this century. e first correct accounts bear the 
date of the middle of the fifteenth century. On the 22nd 
of July, 1443, was issued the oldest known “territorial 
ordinance” concerning the management of ironworks. 
In the 1478 Count John of Nassau, an ancestor of 
King William III. of England, and Count Eberhard at 
Sayn, concluded a treaty, stipulating that the subjects of 
both counties should be compelled by an oath and by 
threat of losing their lives, not to spread the knowledge 
of alias iron ores out of the counties of Nassau and 
Sayn. e small blast furnace at Hainerhiitte, near 
Siegen, existed already in the year 1492. In the begin- 
ning of this cen the blast furnaces were 18ft. to 20ft. 
high, formed on the bottom of 2bft. by 
then increasing to 6ft. to 7ft. in the middle, and ending 
on the top in a square hole of about 30in. The blast 
engine consisted of two bellows, 14ft. long and 24 resp., 
14ft. broad, made of poplar wood and ox-leather, driven 
by water wheels. In twenty-four hours were consumed 
10 to 12 tons iron ore, with 3} cartloads charcoal, and 
produced 3 to 4 tons of pig iron. The following 
analyses are fair specimens of Siegen ores :—(1) Spathic 
iron ore of Wissen, not calcined: Si O,, 5°8 per cent.; 
Al, O,, 1°7 per Maree 7°4 per cent.; Fe, 35°2 per cent.; 


Ca O, 0°7 per cent.; Mg, 0°7 per cent.; Cu, 0°125; P. trace. 
(2) Brown manganese iron ore of F. Krupp: a 42°9 per 
cent.; Mn, 12°58 per cent.; Ca O, 1°39 per cent.; Mg O, 0°43 


per cent.; SiO,, 5°87 percent.; Al, O,, 3°30 per cent.; P, 
0°096 per cent. (3) Manganese brown iron ore of Mr. 
Fernie at Giessen : Fe, 25 to 28 per cent.; Mn, 18 to 19 
per cent. S, 0°06 per cent.; P, 0°14 per cent.; SiO,, 14 per 
cent.; Al, O,, 6 to 8°6 per cent.; Mg O, 0°9 per cent. (4) 
Red hematite iron ore of the Government mine Beilstein, 
near Dillenburg: Fe, 49°60 ee cent.; Mn, 0°25 per cent.; 
Si O,, 15°50 per cent.; Al, O, 9°10 per cent.; Ca O, 3°91 
per cent.; Mg O, 0°53 per cent.; P, 0°326 per cent. The 
variety of these ores is very great, as a study of the exhi- 
bition at Diisseldorf shows. The collective wap wd of 
the Siegen district and of the Nassau district deserve 


red | special attention. The spathic and manganese brown 


iron ores serve chiefly for the produce of speigeleisen and 
white manganiferous pig. e following are some mix- 
tures of ores to produce of speigeleisen :—50 per cent. 
calcine spathic iron ore, 20 per cent. brown iron ore with 
a high yield of manganese, 30 per cent. of red or brown 
iron ore with a small amount of manganese, all iron ores 
with as little phosphorus as possible. Such a speigeleisen 
must contain 11 to 12 per cent. Mn, 5 per cent. C, not 
more than 0°05 per cent. P, 0°5 per cent. Si. Horde fron- 
works use for speigeleisen with 10 to 13 per cent. Mn :— 
60 per cent. calcined spathic iron ore from Siegen, 20 per 
cent. brown iron ore with a large percen of manga- 
nese from Nassau, 10 per cent. sphaerosiderite from the 
same district, and 10 per cent. red iron ore from Spain— 
Somorostro. The slag contains 8'4 Mn O. Several years 
ago some of the Rhenish-Westphalian ironworks com- 
menced su y to produce ferro-manganese in blast 
furnaces, with 30 to 80 per cent. of manganese. The 
greatest care must be exercised by the selection of raw 
materials ; when ferro-manganese with a high percentage 
is to be produced, an addition of pure manganese ore-- 
yrolusite—is necessary to a large extent. Manganese 
the peculiarity to be reduced with difficulty, and it 
has a strong tendency to reoxidise. The slag contains 
always 8 to 14 per cent. Mn, sometimes 20 per cent. me- 
© manganese as protoxide, and the escaping of 
blast furnace contain also considerable quautities of sesqui- 
oxides of pack spe formed before the blast tuyeres. 
Boilers and hot blast stoves heated by the gases incrustate 
d thickly with 


soon an a spongy brown substance. 


Another peculiarity of these gases is the very rapid 
destruction of the wrought iron parts of the apparatus 


employed for taking away the blast furnace gases. Not 
without interest are the diverse forms of crystallisation 
of the ferro-manganese. When a percentage of 9 to 12 
per cent. of manganese makes the spiegeleisen highly 
specular, these specular faces diminish with the increasing 
percentage of almost at a per- 
centage of 30 per cent. ere has been great difficulty 
in procuring the necessary ores for the production of 
ferro-manganese. The ores from the contain too 
much iron, and in many instances too much phosphorus. 
For ferro-manganese below 50 per cent. of manganese, 
30 to 35 per cent. of inland ores can be used, but for 
high-class ferro-manganese from 50 a upwards, 
not more than 15 to 20 per cent. of the inland ores can 
be. employed. The Hirde ironworks used for ferro- 
manganese with 70 per cent. Mn, a mixture of 80 per 
cent. 9g oy ore from Canada and 20 per cent. from 
Nassau; for ferro-manganese with 50 per cent. Mn, a 
mixture of 50 per cent. Cartagena—Spain—manganese 
ore and 50 per cent. from Nassau. The alloy contained 
Si 0°05 per cent., P 0°12 to 0°15 per cent., C (combined) 


in the first instance 7°0 per cent., in the second 5°5 
cent.; the slag contained 8°34 to 10°76 per cent. Mn. 
The Fe Mn specimens exhibited by the Gutehoffnungs 


hiitte at Diisseldorf contain C 5 per cent., Si 0°2 per 
cent., P 0°15 per cent., Cu 0°02 per cent. The spiegel- 
eisen and ferro-manganese is exported in considerable 
quantities ; the large amount of manganiferous white 
pig iron produced by the Rhenish-Westphalian blast 
caeaeet Se containing 4 to 5 per cent. Mn, 3 to 4°5 per 
cent. C, P not over 0°5 to 0°6 per cent., is puddied with 
more or less ordinary white forge pig, and its products 
are the well-known good qualitiesof Rhenish-Westphalian 
boiler-plates, sheets, wire, merchant bar iron, &e. 
Although the Ilsede Works are situated in the province 
of Hanover, they are towards the Westphalian district, as 
they draw their su ply of coal and find the customers for 
their cheap white onge pig, rich in almost 
exclusively there. e brown oxides of iron, partly 
calcareous, partly clayish ores, are found near the works 
in large deposits 23ft. to 33ft. in thickness, of an average 
good quality, and are raised partly in open air, partly in 
underground workings. The ores contain :— 


1. Clayish ores. 2. Calcareous ores. 
36°75 percent. ... ... 27°65 per cent. 


The works possess three blast furnaces and sixty coke- 
ovens, but as a rule only two blast furnaces are in blast. 
The one of the blast furnaces now in working has a 
cubic s of 7205 cubic feet, the second of 10,949 cubic 
feet ; the first furnace produced in 1879, with an average 
yield of 36°8 per cent., and a consumption of coke equal 
to 18°3 ewt. per ton of Pig, 765 tons of pig per week, and 
the second 682 tons per week with an average yield of 
36'1 per cent., and a consumption of coke equal to 
19°76 cwt. bl ton of pig. In the —_* of June the 
average output was 832 tons respectively, 715 tons per 
week. There are two different qualities of pig produced : 


Manganiferous White forge 
ig. ig. 
Si per 0-08 cent. 


The large outputs and the very low price of the ores 
make the undertaking a very profitable one. Very likely 
the Llsede pig will play an important part in the dephos- 
horising process of Messrs. Thomas and Gilchrist. 
pig ey native ores only by 
two German works, the Georgs-Marienhiitte, near Osna- 
briick, in Hanover, and the Maximilianshiitte, near 
Regensburg, in Bavaria. The brown oxides of iron from 
the mines near Schwelm, in Westphalia, are of great 
importance for the production of mer pig to the 
works in the neighbourhood. They contain on an 
average: Fe, 36°68 per cent.; Mn, 0°38 per cent.; Al, O,, 
9°55 per cent.; Ca O, 0°56 per cent.; Mg O, 0°74 per cent.; 
P, 0°0382 per cent.; S, 0°170 per cent.; Si O,, 22°23 
per cent. The raising of the ores takes p in an 
enormous open air working, and the output of 1879 
reached the large figure of 80,700 tons of iron o 
and 30,500 tons of pyrites. The pyrites as w 
are of some importance to the ironworks, as 
they are used after complete calcination for the 
produce of Bessemer pig, for which they are specially 
adap’ owing to the absence of phosphorus. The 
Georgs-Marienhiitte, near Osnabriick, six blast 
furnaces, producing partly white forge pig of a superior 
quality, agen cron pig, of ores found in the neigh- 
bourhood. The mines are close to the works, and the 
ores are in the Permian formation. They are brown 
oxides of iron and spathic ores, the former being decom- 
posed spars. Mixed with the ores are found the lime- 
stones used as flux, containing 15 per cent of iron. The 
yield of these ores seldom exceeds 22 to 23 per cent., but 
the cost of raising them is very low. The phosphorus in 
the pig is somewhat above that of the Cumberland 
brands, and amounts to 0°06 to 0°09 per cent.; but the 
pig is employed readily in the steel works, as silicon and 
manganese are in a favourable proportion to each other, 
and allow the pig to be used alone or in combination 
with other brands. The Georgs-Marienhiitte first proved 
that a veritable Bessemer pig could be produced in 
Germany, and has become a pioneer in this branch of the 
iron trade. The Maximilianshiitte, near Regensberg, in 
Bavaria, which, owing to their geographical position, 
cannot be compared with the other German works, 
ses two blast furnace works—one at Rosenberg, in 
Ba varia, where from local ores foundry and forge pig of 
high quality is produced ; and a. second, new works, at 
Unterwellenborn, in Thiiringia, possessing a mer 
plant. The ores are raised close to the works at Kams- 


= 
Yj 

wrought iron on the North-Eastern Rail- 

way was referred to by Mr. J. Head, of Middlesbrough, who 
has watched them since they were laid abouttwo years ago. 

He said that the necessary resilience was secured, so that 
on this point iron sleepers are as good as wood, and the 

inclination of the rails, secured by a bend in the sleepers, 

is maintained. He confirmed the remark that corrosion 
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dorf and waarg in the Permian formation. There are 
two very large deposits, sometimes from 66}ft. to 82ft. in 
thickness, and consisting of a peculiar fine grained 
spathic ore, formed by the decomposition of regular 
spars. The upper deposit contains manganiferous 
ores, used for the manufacture of spiegeleisen with 
10 to 12 per cent. manganese, whereas the lower 
deposit is chiefly used for Bessemer pig. The ores 
are almost entirely devoid of phosphorus and the 
Bessemer pig contains only 0°03 to 0°06 per cent. phos- 
horus. At the outcrops of the deposits the flux is 
ound, a limestone containing 14 to 20 per cent. Fé and 
3 to 5 per cent. Mn, without phosphorus. The following 
may be considered as fair specimens of the ores :—(1) 
Spar from Kamsdorf ; (2) brown oxides of iron Kams- 
dorf ; (3) red hematite from Ilmenau. 


ea 39°40 48°98 54°58 per cent. 
Mn... 310 4°25 trace ,, 
CaO 4°68 3°28 sag” 
Mg O 124 0°36 trace 

Ak O; 0-02 2-41 

Si Os 34 =... «210212 


The Bessemer iron from the blast furnaces is carried 
direct to the converters, but the greater part is made into 
and sold as pig. The works at Unterwellenborn possess 
two blast furnaces, about 64ft. high, with a weekly out- 
— of 350 to 490 tons, sometimes even 560 tons in each 

rnace. The total produce of pig by this company 
during 1879 amounts to 63,500 tons. The financial position 
of this firm is almost without comparison. The capital 
is £150,000, the depreciation from 1856 to 1878 reaches 
the sum of £465,000, and in the balance sheet of 1879 
the whole property is set down at 15s. The output of 
foundry pig in Germany is of comparatively small 
importance, as it does not exceed 6 per cent. of the total 
produce. The large import of pig into Germany consists 
of about half foundry and half Bessemer pig. The 
pig is produced of red and brown 
burnt blackband, sometimes mixed with bog ore from 
Holland and Belgium. The following is an analysis of 
the foundry pig from Gutehoffnungshiitte :—Si, 2°45 per 
cent.; P, 0977 per cent.; S, 0°011 per cent.; graphite, 
3°28 per cent.; C—combined—0°26 per cent.; Cu, 0°06 per 
cent.; Mn, 0°18 per cent.; Fe, 92°4 per cent. As a con- 
sequence of the intimate acquaintance with the Scotch 
foundry pig the German foundries had a certain pre- 


judice against the use of German foundry pig, and 


denied that its value was equal to that of the Scotch 
works. Six of the most important German firms initiated, 


therefore, under control of Government, a series of com- | su 


parative trials of foreign and home-made pig. These 
Inquiries were made over a long period, and with a 
great many different samples. The results are published 
under the title, “Vergleichende Qualitatsuntersuchungen 
Rheinisch - Westfilischen und auslaindischen Giesserei- 
Roheisens. Auf Anordnung des Kénigl. Preussischen 
Handelsministerium aufgestellt von R. Wachler, Kénig- 
licher Hiitten-Inspector zu Gleiwitz.” The trials showed 
that the quality of the German foundry pig was in no 
way inferior to that of the Scotch works. The Scotch 
brands contained a larger percentage of silicon, but the 
discrepancy has since disappeared. “We do not hesitate 
to say that the more modern English blast furnace works, 
especially those of Middlesbrough, have served us in 
many respects as models.” The author fifteen years ago 
gave a description of the rapidly-increasing growth of 
the iron trade of the North of England, and added a 
special description of some of the more important works 
as models for imitation. The blast furnaces in Germany 
never exceed the following dimensions: 6$ft. to 8ift. in 
the hearth, 19}ft. to 23ft. in the boshes, 16}ft. on the 
furnace top, 65ft. to 66ft. high, and 14,000 to 14,500 
cubic feet capacity, dimensions smaller than those 
occasionally found in England ; but nevertheless some 
high outputs are realised. The works at Schalke pro- 
duce regularly per week 700 tons to 760 tons wrought 
iron of good quality. In Bessemer pig, Bochum shows 
a high figure, and the Friedrich-Wilhelms-Hiitte, at Miil- 
heim, had a weekly output of foundry pig of 450 tons, 
chiefly No. 1, with a yield of only 29 per cent. of iron in 
the mixture of ores and limestone. Whitwell hot-blast 
stoves are very commonly used in Rhineland and West- 
phalia. During the last few years there has been a 
tendency to raise the height of the stoves considerably, 
the Bochum works recently increased the height of stoves 
to 44ft. to 45ft.,and the Friedrich Wilhelmshiitte has 
commenced to follow, as the results are very favourable. 

(2) Luxcemburg-Lorraine.—In Central Europe the 
Minette district of Luxemburg and Lorraine, with its 
branches in France and Belgium, holds the same position 
which the Cleveland district occupies in England. The 
great rise of the iron industry in both these countries 
dates from the years 1860—1865. The output of pig in 
the territories of the duchy of Luxemburg rose 400 per 
cent. within ten years from 1866—1877. In 1879 Alsace- 
Lorraine produced 830,700 tons, Luxemburg 1,617,300tons 
of iron ore, and the production of pig in these countries 
was as follows: Alsace-Lorraine 197,830 tons, Luxemburg 
253,000 tons. The discovery of very large deposits of 
brown oxides of iron—Minette—which are found in the 
jurassic formation, has been the origin of this rapid rise. 

he workable thickness of these strata and the composi- 
tion of the ores vary considerably. The ore is deposited 
in several seams, separated by valueless beds of limestone, 
clay, and gravel. According to the position of these seams 
the ores are either of a silicious, aluminous, or calcareous 
nature, with a great variety of colours, red, brown, 
grey, yellow, and green. The thickness of the ore 
seams sometimes amounts to 8lft. to 98ft. In Ger- 
man Lorraine the deposits are the most important in 
the neighbourhood of Oettingen—Ottange—where the 
total workable thickness of the seams amounts to 33ft. 
In Esch a/A.—Luxemburg—the seams follow each other 
in the following manner :—3ft. 3in. to 9ft. 10in. of soil ; 
36ft. to 42}ft. strata of limestone, marl, and red minette ; 


6hft. to 16}ft. of red minette ; 39}ft. limestone and marl, 
with 6$ft. to 19}ft. of yellow minette; 6}ft. calcareous 
marl ; 6}ft. to 164ft. of grey minette; 3}ft. to 6dft of 
lias stone ; 65ft. of superlias sandstone and below the 
bitumivous slate. The raising of the ores near outcrop 
takes place in open quarries and below the plateau in 
underground workings, generally through adits, seldom 
through shafts. According to the different position of 
the ores, the nature of them varies considerably. The 
amount of iron seldom exceeds 40 per cent., and is 
as low as 25 per cent., where its usefulness for the blast 
furnaces ceases. In consequence of its calcareous cha- 
racter, and its other chemical and — properties, the 
ores are very easily reduced, and the iron takes up carbon 
readily, but owing to the large amount of organic consti- 
tuents contains a high percentage of phosphorus. The 
deposits are so enormous, and the extent of the ore- 
yielding strata so considerable, that an increased produce 
of the mines and the works is not only possible but 
highly weep In Lorraine, up to the year 1878 
no less than 183 ore cessions of minette had been leased, 
of which only nine were worked. Of the above-men- 
tioned concessions, twenty-seven, with a superficial area 
of 12,856 acres, belong to the Rhenish-Westphalian Works, 
and twenty-eight, with a superficial area of 13,489 acres, 
to the district of the Upper Rhine The ores from these 
mines are only partly smelted in the district ; large quan- 
tities are exported to Belgium, France, and to the 
Rhenish district in the neighbourhood. The large 
exports of iron ores shown in the statistical returns of 
the German Empire consists almost entirely of those 
ores. The proportion of ore to pig is as 5°3 : 1, a proof 
of the large export. Almost the whole of the pig pro- 
duced in Luxemburg and Lorraine is common white 
forge iron; only 7 per cent. are represented by foundry 
iron. The high percentages of eg ee and sulphur 
in this iron are remarkable. The following are the 
average contents of four analyses of white forge pig from 
Luxemburg bought by a Rhenish rolling mill work :— 

L 11. IIf. IV. 

Si... O15 perc. ... 


0°23 perc. ... 0°095 perc. ... 0°27 perc. 


The high amount of sulphur is due to the small quantity 
of basic fiux. If the addition of limestone is incre 
the pig iron shows a remarkable tendency to become gray. 
In consequence of this the Luxemburg-Lorraine works 
are all working with a black slag, containing a compara- 
tively large quantity of protoxide of iron, because other 
bases are wanting. If foundry pig is produced, the 
Iphur of course will disappear, owing to the increased 
edition of limestone. Foundry pig Nr. I. of Hayange— 
de Wendel—contained :—Si, 3°12 per cent.; P, 1°87 per 
cent.; S, trace ; graphite, 3°08 per cent.; C, combined, 
0°11 per cent.; Mn, 0°63 per cent.; Cu, 0°06 per cent.; Fe, 
91°20 per cent. In many instances the ores of the 
various strata are mixed to avoid the addition of lime- 
stone. At Hayange iron ores of 36 per cent. are mixed 
with ores of 18 per cent., which are very calcareous ; the 
output is 33 per cent. of the mixture. There are in Lor- 
raine twenty-eight and in Luxemburg twenty-one blast 
furnaces. As a rule, the furnaces are situated near 
the mines and main lines of the railroads. Some- 
times, as at Ars s. M. the furnaces are placed on 
the slopes where the ores are raised, so that the latter 
are transported immediately to the top of the furnace. 
The most important proprietors in Lorraine are: Messrs, 
de Wendel, who own four furnaces at Moyeuvre, eight 
at Hayange, one charcoal furnace, and four at Styringen. 
The latter four are not working at present and will be 
demolished. The above works were visited by the Insti- 
tute during the stay at Paris, 1878. A similar position 
is occupied in Lorraine by Messrs. Metz and Co. in 
Luxemburg. The works are at Esch s. A. Dommeldingen 
and Eich. The ore concessions have an area of 510 
acres; the mines worked at present produce annually 
302,200 tons, the five blast furnaces which are working 
of a total of eight, produce about 2000 tons per week, or 
100,000 per year, that is 40 per cent. of the whole Luxem- 
burg produce. They manufacture grey foundry, spotted, 
white, and manganiferous pig, the latter with an addition 
of manganiferous ores. Luxemburg and Lorraine obtain 
their supply of coke from Belgium, the Saar, and the 
Ruhr basin. Lately the Ruhr district has furnished by 
far the largest quantity. The dimensions of the furnaces 
of the “Société Anonyme des Hauts-Fourneaux d’Esch 
sur Alzette” are as follows: Hearth, 6}ft.; boshes, 23ft.; 
top, 18ft. diameter ; height, 65}ft. The weekly produce 
of each furnace amounts from 700 tons to 800 tons. Of the 
pig produced in Lorraine a considerable quantity is used 
in the country for bar iron, wire rods, plates, beams, and 
railway sleepers, but in the Luxemburg district no 
puddling works of importance exist. The large export 
of Luxemburg and Lorraine is to France and Belgium 
but chiefly to the German works of the lower Rhine. If 
the dephosphorising the minette pig by the Thomas- 
Gilchrist process proves successful the district would 
gain increased importance in the German iron industry. 
(3) The Upper Silesian District.—Though the Silesian 
iron industry is of great importance to the eastern part 
of Germany, it is not necessary to say much of it. 
In the province of Silesia were raised, during 1879, 
11,020,656 tons of coal, and 625,000 tons of iron ores; 
twenty-nine blast furnaces, out of the existing fifty-five 
a 283,621 tons of pig, exclusive of two charcoal 
urnaces, with 867 tons produce. The furnaces consumed 
755,220 tons of brown oxides of iron, 21,427 tons of 
clayish ores, 12,440 tons of red hematites, 38,040 tons 
Hungarian spars, 2834 tons magnetic ores and blackband, 
and lastly, 121,260 tons of reheating and puddling slag. 
The Upper Silesian brown oxides of iron, chiefly of a 
clayish nature, are found in large but irregular deposits. 
Lumpy ores are scarce. Onan average these ores 
contain 26 to 30 per cent. of water, and from 20 to 30 
per cent. of iron. The ores contain manganese, and the 
gangue consists of quartz and clay. The percentage of 


phosphorus is 0°2 to 0°3 per cent.—sometimes less ; so 
that some qualities might be used for the production of 
Bessemer pig. Sulphur is found only in traces, and 
combined with lead. Calamine and galena are frequently 
found in the iron ore deposits in such quantities that the 
blast furnace process is seriously interfered with, and 
some furnaces produce occasionally lead in large quan- 
tities—up to 120 cwt.in one month. The iron ores are 
very silicious, and require a large addition of limestone. 
The Silesian pig is chiefly fine grained gray or white forge 
iron, and is used principally for bar iron and plates of 
smaller dimensions. The Government works at Gleiwitz 
produce, out of one-third Upper Silesian brown hema- 
tites, one-third spathic ores from Hungary, and one-third 
of reheating and puddling slag, white forge pig, spiegel- 
eisen, and, with some alterations in the mixture, fine 
grained gray pig and foundry pig. The produce of foundry 
pig in Silesia is only small, hardly 5 per cent. of the 
whole produce of pig. The blast furnaces have an average 
height of from 46ft. to 553ft. The output is, owing to 
the low yield of the ores, comparatively small, pos Mong 
exceeding 300 tons per week. The first blast furnace 
worked with coke was built at Gleiwitz, in Upper 
Silesia, in the year 1796. 


Mr. Williams, in opening the discussion on the precedin 
paper, remarked that being chiefly of a statisti 
character there was not much to be said on it; but he 
thought that the production of a ton of pig iron, with 18°3 
ewt. of coke, must be very exceptional, not less than 
20 cwt. being consumed in England. Mr. I. L. Bell 
thought there was nothing very remarkable in this low 
consumption of coke, for much depended on the fusibility 
of the ores, and a ton of charcoal iron is made in America 
with from 12 to 14 ewt. of charcoal. Rieman had pub- 
lished some facts relating to the work of fusion in the 
blast furnaces, and these were examined and analysed by 
Professor Tunner, who confirmed them by new investiga- 
tions, showing that different ores required very curiously 
various quantities of fuel for their fusion. During his 
visit to America, Mr. Bell had studied the output of iron 
from the same ores by contiguous and similar furnaces 
working on charcoal and on coke, and he had found that 
though the above small quantity of charcoal was used, 
the heat work done by the fuel of the coke was the same 
as that done by the charcoal. Professor Church, of 
America, had investigated the subject and written to the 
above effect. In Cleveland, where much larger quanti- 
ties of coke were consumed per ton of iron, from 28 to 
30 ewt. of slag was made per ton of iron, instead of as 
low as 5 cwt., as has n known in places where 
the ore is exceedingly good and contains its own flux. 
Mr. W. Richards said that at the Eston works several 
thousand tons of Bessemer pig had been made 
with under 19 cwt. of coke, the furnaces being of very 
large size; and Mr. Smith, of Barrow, said about 
214 cwt. were used in his works. Mr. Cowper remarked 
upon the economy of coke due to the higher temperatures 
of blast, and the discussion closed. 

After luncheon in the Tonhalle—provided by the 
German Iron Trade—the members and visitors pro- 
ceeded to the Cologne-Minden Railway station, whence 
by special train, provided by the directors of the 
Bergisch-Maerkisch, the Rhenish Cologne-Minden Rail- 
ways, with the permission of the Minister for Public 
Works, they proceeded to—(1) The Rhenish Steel Works 
in Meiderich, and to the Pheenix Works, Rubrort ; and (2) 
to the Gutehoffnung Works, Oberhausen. 

Leaving the Cologne-Minden railway station of Dussel- 
dorf, and passing through Oberhausen, the special train 
provided arrived at Ruhrort about 4 p.m. The majority 
of the members proceeded at once to the ‘ 


Street Works. 


These works are owned by a company composed of Ger- 
mans, Belgians, and Englishmen, representative directors 
of each nationality being on the managing board. The 
chief administrator is Herr Goecke, who is ably assisted 
by M. Pastor, son of a former manager of Messrs. 
Cockerill’s works at Seraing, and by Herr Wahrnant in 
the Bessemer department. ‘The origin of the company is 
Belgian, and its traditions and practice are in conformity 
therewith. Indeed, it is like a Belgian colony in Ger- 
many. The capital is £235,920; the yearly production 
48,000 tons, the number of workmen 1100, and the 
motive power 910-horse power. The manufactures are 
rails, fish-plates, tires, axles, forgings, steel springs, bars 
from Bessemer and from crucible steel, crucible steel 
castings, and railway wheels. The plant includes four 
Bessemer converters, two of which are working in the 
ordinary way, and the other two on Thomas and 
Gilchrist’s patents. These patents have been purchased 
by the Rhenish Company, in combination with the Hirde 
Mining and Ironworks Company, for the whole of Ger- 
many and nae noma There are eight steam hamme 
the largest having a falling weight of 15 tons. Two o 
these are in the building containing the converters, the 
others being in the tire-making and general forging 
department. The chief interest of the visitors naturally 
centred in the performance of the two converters 
working the basic process. Every detail here was 
narrowly inspected, and Mr. Thomas, who was present to 
supply information, was perfectly beleagured by a con- 
tinual succession of eager questions. The two basic con- 
verters, as well as their neighbouring silica-lined ones, 
have each a capacity of six tons. The former pair are at 
resent working on the day shift, only ten to eleven 
Lioae being obtained per twelve hours ; the latter are 
working wig S20 night, twenty-one blows per twenty- 
four hours being the usual performance. the acid 
converters high-class Bessemer pig, largely of Cumber- 
land origin, is used. In the basic ones the charge at the 
time of the visit consisted of Middlesbrough pig iron 1500 
kilogs.; Ilseder (Luxemburg), 4000 kilogs.; Metz, 500 
kilogs.; scrap, 700 kilogs.; total, 6700 kilogs. Liseder 
pig iron, which, it will be observed, constitutes. nearly 
two-thirds of the whole charge, is obtained from Llseder- 
hiitte, near Peine,a town situated at the foot of the Hartz 
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Mountains. It is smelted with coke, and, according to 
Dr. Wedding, costs only 26s, per ton at the works. It can 
therefore be sent at a profit great distances. It contains 
2to3 per cent. of phosphorus, also 14 to 2 per cent. of 
manganese. 

The charges are melted‘in one of three cupolas 
placed behind and above the converters, and are made 
to flow along a movable trough into the mouth of the 
vessel when ready for charging. On the same elevated 
platform, but placed further back, were two small 
cupolas for melting the ferro-manganese, the same trough 
being used for the purpose, and in the same way. It will 
be noticed that the ave quality of the pig iron 
mixture above mentioned is very far from being high. 
The phosphorus amounts to nearly 2 per cent., and the 
united phosphorus and silicon to about 2? per cent.; the 
average sulphur is ‘12 per cent. Owing to the proportion 
of manganese introduced with the Ilseder pig iron, 
a very rich ferro-manganese need not be added at 
the end of the blow. That in use contained 
only 10 per cent. of manganese, and the . eae intro- 
duced was equal to 7 per cent. of the total charge. For 
some of the milder (ee of steel even this propor- 
tion may be dispensed with in the basic process. But in 
the present case, where rails were the ultimate object, 
fine manganese was necessary, if only for the restoration 
of the carbon, and even under the above circumstances 
it is found desirable to keep a charge always read 
melted to add, if necessary, in correction of the effects 
of accidental over-blowing. The basic additions, con- 
sisting of nearly pure quick a placed in the 
converter just before charging. quantity they were 
17 ewt., the charge being 5 tons. The rule which had 
been arrived at in practice is that there should be 6 per 
cent. of lime for every 1 per cent. of phosphorus and 
silicon united. The extra cost of basic additions and of 
basic lining for the converter, over and above the acid 
process, is estimated by Mr. Thomas at 2s, per ton on 
the ingot. Each pair of converters is served by three 
hydraulic cranes of the usual type, one being in the 
centre for manipulating the ladle, and the other two out- 
side, right and left, for dealing with the ingots. There 
is no pit; all is on the ground-floor level. This would 
scarcely be admissible, but that the ingots made are 
unusually s They are not more than 2ft. Gin. in 
height, by about llin. square. This is probably conse- 
quent upom the incapacity of the rail-rolling plant to 
make long lengths at present; but we understand it is 
proposed shortly to reorganise this department. The 
question was seneeteniy asked, “ Why are the basic con- 
verters worked by day , whilst the other ones are 
worked day and night?” e reply is found in the fact 
that the same durability has not yet been obtained for a 
basic as for a silica lining. Whilst the latter will last from 
three to six months, or say 2500 blows, without any repairs 
such as would stop the current work, the former will 
serve only for 100 to 200 blows, say an average of 150, 
when a stoppage of two to three days becomes necessary. 
This is a somewhat serious matter, and requires time and 
more experience to remedy. It will in all probability 
render it necessary in a the basic process to have 
converters in duplicate with lifting apparatus always 
ready, so that any one can be quickly lifted out for 
relining, and replaced by another. In the meantime it 
is clear that much, if not all, of the advantage of the 
basic process is at present being neutralised by the loss 
of output from this cause. The plan of quick replace- 
ment of converters was first suggested by Mr. A. L. 
Holley, of New York, who expects that appliances 
recently designed by him will effect the object in about 
three hours. The difficulty of obtaining basic bricks was 
early found by the Rhenish Company, and they were, 
therefore, driven to put up a plant to supply themselves. 

his plant consists of a Blake’s stone crusher for 
breaking up the magnesian limestone, and of 
runners for pulverising it. The bricks when formed in 
moulds are then placed in kilns, of which there are four, 
all connected with a chimney stack 9ft. in diameter by 
100ft. high. A very fierce heat is obtained, and the 
bricks remain seventy-two hours exposed to it. The 
specimens examined were extremely hard, and their 
symmetry of shape did not appear to have been destroyed, 
as was largely the case with those originally made for 
the Middlesbrough experimental converters. Duplicate 
converter bottoms were being made in the same depart- 


mixed with asphalte, and rammed up in a 
powdered condition on the movable bottom, through 
which forty-two needles, 2in. in diameter, and tapering toa 
point, projected upwards. These n 
would, of course, leave the necessary tuyere-holes. The 
lime for the bricks was kneaded with water, and before 
being put into the kilns the bricks were stacked under 
cover todry. Little difficulty is found at the Rhenish 
works from accumulations at the throat of the converter. 
Ordinary firebricks are used for lining for a depth of one 
metre from the mouth, and this were supplemented 
by occasionally operating with a hammer and long 
chisel, seems to be all that is required. Before leaving 
the subject, we should mention that there is a custom at 
the Rhenish works, new to English practice, of turn- 
ing up the converter and blowing for about a second, 
after the addition of ferroananganese. It is said that 
this was suggested as an improvement by the workmen 
in charge of the vessels. It is not clear how it should 
act beneficially, but experience has shown that it really 
oes so, and it has now become the general practice at 
these works, and some others. We do not pro to 
dwell long upon the remaining processes and appliances, 
as there is nothing about them of special interest. The 
heating furnaces are all on the Bicheroux principle. 
ey seem to answer fairly well hr the gas producer 
occupies valuable space inside the bui ding, and radiates 
& great deal of heat among the workmen, where it is 
desirable that coldness should be maintained. If the 
pra ore of of the ordinary hand-fired heating furnace be 


from, we should prefer tu see the Siemens 


. ment. In this case the ground limestone was on 
ry an 


Y|sleepers are also a 
t 


es when withdrawn | M: 


regenerative system completely adopted. There are few 
English engineers or metallurgists who have yet forgotten 
the bias they received against this furnace owing to the 
unfortunate accident by which one of them caused the 
death of the late Mr. Thomas Whitwell two years ago. 


After partaking of some refreshments, which were 
provided in a marquee by the Rhenish Company, seve 
members paid a hurried visit to 


THe Works, 


These vel are not far distant, are underthe control 
of Herr A. Theilen, chairman of the Reception Committee. 
They include four blast furnaces, two mer con- 
verters, four Siemens furnaces, six cupolas, thirty 
puddling and twenty-three heating furnaces, three forge 
and seven finishing trains, 105 boilers and 105 engines. 
The manufactures carried on are pig iron for Bessemer 
and forge purposes ; spiegel iron, ferro-manganese, con- 
taining up to 75 per cent. manganese ; iron and steel 
rails and fish-plates; iron and steel sleepers; steel tires 
and iron and steel and forgings. The Siemens- 
Martin plant and practice are especially good ; so also 
are the rolling mills. The annual turn out of steel or 
ingot metal by both processes is about 30,000 tons. The 
manufacture of s iegel iron and ferro-manganese is 
specially cultivated, the turn out of these products bein 
greater than at any other German works. Iron and stee 
of these works. The 
system advocated is that of Herr Freudenberg, who is 
general manager of the rolling mill department. It is 
— to tramways, as well as to ordinary railways, 
can be applied whether longitudinal or transverse 
sleepers be . . The specimens which actually 
came under our notice were for tramwa; The rail 
was a flat-bottomed girder rail, and the sleeper a 
broad dish-shaped one, thus :— 
The flange of the catch is simi- 
lar to “door buttons,” one on 
either side, and a tie-rod at 
intervals keeps the rails to 
gauge. The Siemens furnaces 
a novelty in the form 
of a ganister-covered hollow rabble connected with the 
Bessemer blowing engines. The blast of air so introduced 
is intended without doubt to hasten the process, but with 
at Ruhrort, cenix Compan possess three other 
works, viz. (1) at Rehweiior Aue, it has three 
cupolas, thirty-four puddling, and twenty-six heating 
furnaces, two forge and five mill trains, forty-six boilers, 
and thirty-five steam engines. Its products are bars, 
plates, forgings, tires, and axles. (2) At Berge-Borbeck. 
it has four blast furnaces, twent and 
twenty-one steam engines, en; in ucing forge 
pig irom. (3) At Kupferdreh, it has two blast fur- 
naces, boilers, twenty-one steam engines, pro- 
ducing for the most part foundry iron. The ores used 
come for the most part from mines in Nassau, the Rhine 


province, and Westphalia, but Algerian ore is also used 
to some extent. The total number of workmen employed 
is 4500. 


Tue GUTEHOFFNUNGSHUETTE WoRKS. 


These works are of such enormous extent, that only 
two small and conti portions, namely, the Bessemer 
steel and-ferro-manganese and spiegeleisen works, and 
the rail and bar mill could be inspected. The train 
conveying the visitors was drawn up to a_ specially 
constructed platform ornamented by Venetian masts 
covered with evergreens, and connected with long 
festoons of flowers, and evergreens. The 
visitors were then condu over the works by the 
president of the Joint Stock Company, to which 
they belong. The territory of the company, including 

mining property, extends over no less 
hectares, or approaching 60 square English miles, and 
some idea of the work done may be gathered from the 
fact that 9000 workmen and in steam 
machinery are employed. he capi invested, is 
£900,000. The various parts of the works are connected 
by 16°5 miles of railway, and it may therefore be easil 
conceived that to describe them would occupy mu 
more space than our readers would. care to see 


that those conversant with the various processes and 
operations carried on are unable to find features for 
remark, not to be found in Great Britain, it will be seen 
that such a a would be little more than a cata- 
logue in detail. The works were established in 1808 by 
essrs. Jacobi, Haniel, and Huyssen. They comprise 
the Gutehoffnungshuette at Sterkrade, where horizontal 
and other fixed engines are made of the largest size for 

umping, rolling, &c., boiler shops, large forge shops, 

ridge and roofing shops. In the last a number of bridges 
for the St. Gothard Railway are in course of construction, 
and the roof of the new Anhalt station in Berlin, which 
we shall shortly describe, was recently made there. 
There is the St. Anthony a Osterfeld, not now 
at work; the Hammer New-Essen fire-brick works 
near Oberhausen ; the Oberhausen Works; the Ship 
Works at Ruhrort for the steamers constructed at 
which, the engines are made at the Sterkrade Works ; 
the New-Essen coal mine and blackband mine at 
the same place; and the coal mine at Osterfeld. In 
the steel works at Oberhausen are four converters, one 
Siemens-Martin furnace, thirty-six puddling furnaces, 
twenty-two reheating furnaces, forty-five steam engines, 
and twelve steam hammers, the two latter representing 
2800-horse power. In the — mills are fifty-nine 
puddling furnaces, thirteen mills, the a 
ing number of welding and reheating furnaces, thirty- 
six steam engines, thirteen steam hammers, and 
forty-nine steam boilers, the latter providing 1865- 
horse power. These two works have an annual capaci 
of 126,200 tons of steel and iron products. The ironworks 
of Oberhausen, contain ten blast furnaces of large size, 
thirty-four hot blast stoves, 490 coke ovens, 3200-horse 


devoted to such a purpose. When it is, moreover, said’ 


power in steam engines, and eighty-two boilers, and 
extensive coal washing and sifting machinery. The total 
production of the blast furnaces amounts to 170,000 tons 
perannum. Of the machinery or methods employed in 
these works, there is, as we have said, nothing to remark, 
but the arrangement of the rolling mill and steel works 


ral | We may give in a future impression. The visitors were 


— y entertained after their inspection of the 
wor 

All thé visitors having returned to Dusseldorf from 
both excursions, they were entertained in the late oa 
at an amusing féte in the Zoological Gardens, provid 
by the Exhibition Committee, aided by the members of 
the “Malkasten” Artists’ Club. 


On Thursday, the 26th of August, Herr Massenez, 
of Hoerde, a paper 


On DEPHOSPHORISING IN THE CONVERTER. 


GERMAN metallurgical engineers have followed with 
the greatest interest the endeavours of their English 
colleagues, in most cases their teachers, to prove the con- 
ditions under which phosphor is eliminated from iron, 
and the most economical method of carrying these out in 
practice. For a long time it appeared as if the dephos- 
eters wR of pig iron in the manufacture of steel and 

omogeneous iron could only be accomplished in the open 
hearth, being in the converter impossible, until the 
achievements of Snelus, Richards, and those of Messrs. 
Thomas and Gilchrist were made known, by the basic pro- 
cess of whom dephosphorisation has been made possible in 
the Bessemer converter. The German ironmasters owning 
vast quantities of cheap phosphoric ore, but having little 
hematite at their command, had good reason to appreciate 
the labours of those who have conduced to this result. 
Amongst those who indicated the way to be followed, M. 
Gruner and Herr Wedding may be particularly men- 
tioned. Before the results of the basic experiments in 
Middlesbrough with the Bessemer converter were known 
in Germany, distinct results in the use of yes ie pig 
in the manufacture of steel had only been achieved by 
Herren Narjes and Bender, of Essen, who, adopting and 
improving on the method of I. L. Bell for the purification 
on a hearth of oxide of iron, used the Pernot rotating 
furnace with the addition of iron and manganese 
oxides, thereby dephosphorising without decarbonising, 
and then whilst fluid transferring the product to a 
Siemens-Martin furnace. Krupp’s process lost all its 
importance as soon as the Thomas-Gilchrist process 
assumed a tangible shape. This process must conduce in 
many countries toathorough revolutionary progress. From 
the enormous quantities of highly phosphoric ore in the 
basin of the Saar, as well as in Lorraine and Luxemburg, 
the Hartz will become steel-producing countries. In a 
few months two extensive mer plants will be at 
work in the Hoerde district, lending further help with 
their experience to conquer the remaining difficulties the 
basic process still presents—difficulties that to this day 
lay principally in the length of life of the converter 
bottoms. Up to the present time the following firms 
work the Thomas-Gilchrist process in Germany :—The 
Rhenish Steelworks at Ruhrort, the Hoerder Iron and 
Mining Company at Hoerde, the Bochum Company at 
Bochum, the Rothe Erde Company at Aachen, and the 
steel works at Kaiserslautern. The necessary basic 
bricks, &c., the two first-named companies make for 
themselves, the others materials either 
from Messrs. Vygen and Co. in Duisburg, or from Dr. 
Otto and Co. in Dahlhausen, on the Ruhr. The Rhenish- 
Westphalian works have enormous masses of dolomite of 

quality at their disposal for the manufacture of 

ic furnace linings. Almost immediately on com- 
mencing the Thomas-Gilchrist process in Germany in 
September, 1879, attention was turned to the use of 
white iron poor in silicon produced at a low tempera- 


600 | ture in the blast furnace, instead of the highly silicised 


y pig, and our results show that white pig iron with 
ut 05 per cent. to 09 per cent. of silicon and 1°5 per 
cent. to 2 per cent. of phosphorus, is excellently adapted 
for the manufacture of first-class cast steel and homo- 
iron. A certain amount of manganese appears 
esirable in order to reduce the sulphur. Without diffi- 
culty either hard steels or soft irons may be produced by 
the basic process. To show the course hick a Thomas- 
Gilchrist charge runs through, Herr Massenez gave in 
tables at the end of his paper the mixtures and weight of 
steel obtained from a series of charges, as well as the 
analyses of the test pieces taken during the blows. The 
order of combustion of the several bodies is shown by a 
diagram; “agreeing in the main with the one exhibited 
by Mr. Richards in 1879, and disproving the hypothesis 
that the phosphor decreases before combustion of the 
carbon takes place, and that with the commencement 
of the carbon combustion it again increases. The fol- 
lowing is the pis of analyses of the finished metal 
from five blows :—NSi, trace; C, 0°234; Mn, 0°522; P, 
0°0215; S, 0°775; Cu, 0°0442. Au average analysis of the 
slags from five charges :—SiO,, 11°46 per cent.; P,O,, 
9°63 per cent.; Al,O,, 2°50 per cent.; Fe,O,, 2°48 per 
cent.; FeO, 8°87 per cent.; MnO, 6°33 per cent.; CaO, 
49°57 per cent.; MgO, 7°69 per cent.; CaS, 1°72 per cent.; 
total, 100°25 per cent. The following are the results from 
a charge of Lorraine pig iron blown in December, 1879 : 
—4135 kilos. white forge of de Wendel and Co. = 62°37 
per cent ; 2075 kilos. light grey forge of de Wendel and 
Co. = 31°30 cent.; 420 kilos, spiegeleisen = 6°33 per 
cent.; total charged, 6630 kilos.; 1080 kilos. lime = 16°29 
per cent., producing 5415 kilos. ingots = 81°67 per cent.; 
331 kilos. runners, &c., = 4°99 per cent.; total produced 
= 86°66 per cent. 

By two diagrams the author showed that so long as 
the silicon is in combustion the phosphorus not only is 
not attacked, but it actually increases. First of all the 
silicon is attacked and is reduced to a trace at the expira- 


ty | tion of two minutes. <A portion of the carbon burns off 


with the silicon, but ay after the silicon is reduced does 
the carbon curve descend rapidly. The manganese curve 
from the commencement to the end of the blow descends 


| 
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regularly, showing that this body oxidises but slowly. 
The small quantity of copper disappears at the end of 
the first minute’s blow. The sulphur curve slowly rises 
till the commencement of the after blow, and then 
decreases ially, or slowly, at the end of the blow. 
The phosphor is energetically consumed in quan- 
tities after decarbonisation has taken place, and its com- 
bustion is the cause of the high temperature at the end 
of the process. At the commencement of the blow, and 
during the time the silicon is oxidising, the phosphorus 
increases in the metal proportionately with the lessen- 
ing of the volume of pig iron through the combustion of 
silicon, manganese and carbon. After the reduction of 
the silicon, and during the period in which the carbon is 
reduced from 2°72 wed cent. to 0°16 per cent., only a frac- 
tion of the phosphorus disappears—from 1°32 per cent. 
to 1°18 ~ cent.—afterwards the very rapid combustion 
of this y takes place leaving only a trace, a reaction 
which characterises the whole process. An essential 
difference between these diagrams and diagrams of the 
acid process is to be found in the rapid and thorough 
oxidation of the silicon at the very commencement of 
the blow, whereas by the old method, during the first 
period, a rapid combustion takes place, but after this it 
is not much further attacked until the carbon and manga- 
nese are in a great measure exhausted. For many reasons 
it is better to use a white iron for the basic process poor 
in silicon, though, as a consequence, the commencement 
of the charge is colder than by the old process, but in the 
latter stages on account of the intense combustion of the 
phosphorus, a steel hot enough to allow of ascensional 
casting is obtained and the highly refractory slag is 
thoroughly fluid. Those firms who work the basic pro- 
cess, and whose minerals are poor in phosphorus, are not 
so well situated for working it as those whose irons show 
a tolerably high percentage containing at least from 
0°75 per cent. to 1°5 per cent. If the ye is lower 
then an iron richer in silicon must be used that carries 
many drawbacks with it ; if the phosphorus is too high, 
then the after blow is unnecessarily prolonged, the 
lining, and particularly the bottoms, suffermg much. The 
diagrams indicate that the phosphorus is attacked before 
the carbon is in any t degree oxidised, and that the 
phosphoric acid produced is not again reduced by the 
carbonic oxide formed by the combustion of the carbon. 
The amount of iron in the slag is very low. In anumber 
of the total iron contained was but 1°69 per cent. 
of the and of this a certain quantity is found, in 
the form of shot, in the rapidly chilled slag. The phos- 
phoric acid of the slag is only partially combined with 
iron, and this circumstance is not without import as 
to carry @ process with ease, especi wi 
ordinary white iron, the following must be attended to 
—First, hot smelting in the cupola ; secondly, the use of 
fresh, good calcined lime for the addition, free from 
water, and used as hot as practical; thirdly, quick 
manipulation of the process itself; the quicker the 
charges go the better the product, the use of larger 
tuyeres and greater wind pressure. The author gives no 
details as to cost, his object being to give the data for a 
of Eng in which 
e ho those from ustria, Belgium, an 
France were ready to im the observations and 
improvements they have in developing the Thomas 
rocess, 


We reserve for our next impression our report of the 


remaining proceedings of the itute. 


RURAL WATERWORKS. 

Is many places where the water supply is insufficient or 
the quality not so pure as might be desired, there is fre- 
quently a supply of water at a lower level, and ample 
water power for raising it to where it — be required. 
When this is the case it is not uncommon for engineers to 
advocate the use of a ram, wheel pump, or turbine, often 
regardless of the circumstances of the particular case. Every 
instance should be seriously considered by itself before the 
motor is decided on. 

As a general rule a ram is employed for a fair fall in pro- 
portion to the lift, while the quantity of water at command 
may be limited. These are common conditions when a spring 
or rill on a hillside furnishes the motive power ; when, on the 
other hand, a stream in the valley furnishes the power, a 
wheel pump is generally to be preferred. In such cases the 
wheel pump has the advantage in drawing its supply from a 
well into which the stream water h the subsoil, 
or, if that is unsuitable, through a bed of gravel introduced to 
form a filter, and is thus cleared of matters in suspension. 
The pumping ram and turbine and pumps are not so univer- 
sally = as the ordi ram and pumping water 
wheel. The pumping ram is useful where there is not suffi- 
cient water to work a wheel pump, and yet it is desired to 
raise a different quality of water to that which furnishes the 
motive power. The turbine has marked advan when the 
source of supply is a large stream subject to floods. We 
illustrate this week good examples of the ordinary and pump- 
ing ing water wheel exhibited 

y Mr. Hett, of the olme Foundry, Brigg, at the Ro: 

icultural Society’s Carlisle 

ig. 1 represents the double-acting or pumpi the 
right-hand portion of which is with cmt: 
The portion delineated on the left is the pumping portion. 
The action of the ram causes the flexible diaphragm to 
vibrate with each beat of the escape valve, and the remaining 
action is simply that of a pump. This diaphragm is the weak 
oe of every pumping ram, and should be readily accessible. 

Mr. Hett’s arrangement, by removing four nuts, the air 
vessel and chamber may be lifted off, the whole operation 
only occupying some few minutes. Fig. 2 represents the 
high-lift type of ram, which Mr. Hett introduced three 
or four years since. The arrangement is neat, and it will be 
observed that the valves can be exactly adjusted by means of 
screws. In this ram the whole of the interior is accessible 
without disconnecting a single pipe. 

Fig. 3shows a wheel pump, of which Mr. Hett has fixed 
a number in various parts of the country. It is only 3ft. 
diameter and lft. broad, and yet is sufficient to lift 
1500 gallons 16ft. high in twenty-four hours, With a lower 


PUMPING MACHINERY FOR RURAL WATERWORKS. 


MR. C. L. HETT, BRIGG, ENGINEER. 
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lift the delivery iz, of course, proportionately ter. The 
wheel is cast in a single piece gaivanined. It 
works one or two gun metal piston and plunger pumps, 
fastened with cup leathers, which cannot be screwed oP too 
tight by an inexperienced attendant, but still will not leak. 
A wheel of similar design, 10ft. diameter by 16ft. wide, has 
recently been made in the Ancholme 
three parts only, and is now jointly supplying two large 
reservoirs in the neighbourhood of Lincoln. 


Bext Founpine.—The first Englishman known to have been a 
bell founder by trade lived in 1284, when he made four bells for 
the cathedral church of Exeter, none of which remain ; and one 
which is dated 1296 is the most ancient identified in England. 


oundry, cast in | 


The oldest bell mentioned by Mr. North as still in a 
Northamptonshire steeple is that of Cold Ashby, which the 
date of 1317; but there are many undated examples, which, 
from the style of the inscriptions, must be considerably older. 
One hundred and thirty-seven in all may be said with certain 
to have been cast before the commencement of the seventeen 
age A and of these twenty-three are dated. In Lei 

Mr. North found 140 of the early period ; so that there is only a 
difference of three old bells between the two counties, a curious 
coincidence. But ge does not seem to have 
boasted of a bell founder till the end of the sixteenth century, 
being thus about 100 years later than Leicester. Moreover, 
many of the Northamptonshire bells were made by Newcombe, 
of Leicester, the two which hang beside ‘‘ Maria” at Cold Ashby 
being by him, with the inscription, ‘‘ Newcomb, of 
made mee 1606.”—TZhe Saturday Review. 
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GAS HOLDER AT THE SOUTH METROPOLITAN GASWORKS. 


MR, GEORGE LIVESEY, ENGINEER, 


YUNCTION OF TANKS 


RUNNERS AT 


HALF VERTICAL SECTION 


In our impression for July 2nd we referred to a gigantic | timber framing, supported by 10in. round butts, 33ft. long, 


gasholder in course of erection at the works of the South 
Metropolitan Gas Company, Old Kent-road. We now illus- 
trate this gasholder, through the courtesy of Mr. Livesey, 
engineer to the company. The contractors for the ironwork 
are Messrs. Ashmore and While, of Stockton-on-Tees. 

The dimensions of the tank are as follows :—Diameter 
inside, 218ft.; depth in clear, 55ft. 6in.; depth of excavation, 
57ft.; thickness of walls at bottom, 5ft., tapering to 3ft. at 
top; there are seventy-two rest blocks, lft. 6in. high by 
lft. 6in. wide by 7ft. long. The cone in the centre to the 
height of the first bench is 26ft. high, and it batters jin. to 
lin., or 6in. to lft., and the other half, which is composed of 
sharp sand, stands 1 to 1. The wall of the tank is of concrete, 
com of sharp sand, gravel, and rough clinkers, in 
the following proportions :—Sharp sand, two parts ; gravel, 
two parts; clinkers, three parts; Portland cement, one 
part; or one to seven placed in position in 3ft. and 

4 _— to the height of 22ft. from bottom ; the concrete is 

i y against the excavation, so avoiding the necessity of 

ing ; from 22ft. to the top of the wall it “oe and is 
backed up with fine sand run in with water. e cone is 
covered with lft. of concrete, and there are twenty-four base 
blocks for the columns or guide ribs, The whole of the cone, 
bottom, and walls was rendered with two coats of cement 
}in. thick each, and closely trowelled to make the tank water- 
tight, without any — The work has been done in about 
sixteen months by Messrs. Thos. Docwra and Son, of Balls 
Pond. The gasholder for this tank will be 214ft. diameter, 
in three lifts, of 54ft. each, on the non-trussed principle, but 
having a strong steel crown curb—the first time steel has 
been used in gasholder construction—com of Gin. by 
lin, angle steel, rolled to an angle of 105 deg. Attached to 
this angle are 12in. by lin. steel plates 12ft. long, forming 
the first row of the side plates; and on top, to form the 
first row of the crown plates, is a 3ft. ring of steel, fin. 
thick, in 12ft. lengths; attached to the underside of the 
plate is another angle steel Gin. by 4in. by gin. The whole 
of this curb is butt-jointed, and, with cone plates, the whole 
double rivetted with lin, steel rivets, Siemens-Martin steel, 
of best quality, is used. The sides of each lift have ya 
eight vertical stiffeners to support them when landed on the 
rest blocks; and the crown sheets, which have a rise of 14ft, 


in the centre, will be reosived, when down, upon @ strong | will 


from the cone bench. The framing is composed of twenty- 
four guide ribs, 160ft. high, 2lin. at the bottom, tapering to 
l4in. at top ; the web is }in. plate, having }in. front and back 
flanges 12in. by 16in. wide, and roller paths of 6in. channel 
iron for the two tangential and one radial rollers, each 1ft. Gin. 
diameter. These ribs are braced together by twenty flat iron 
diagonals in each bay, they are jin. thick and 8in. wide at 
the bottom tiers, and gin. by 4in. at the top tiers; and 
between each column, or guide rib, there are five struts 32ft. 


apart, of a cruciform section, 18in. by 15in. in the centre, 
tapering to 15in, by 12in. at the ends. The gasholder [will 
contain 5,680,000 cubic feet—working capacity—and will cost 
about £48,000, when completed, for tank and gasholder, 

It will be understood that the columns will be of wrought 
iron, and to avoid expense the crown will not be trussed, but 
float, so to speak, on the gas, A timber soaffold will be 


YUNCTION OF TANKS. ANO 
“RUNNERS” at A 


constructed within the holder pit, and on this the crown will 
be built up, and this scaffolding will be suffered to remain to 
support the crown at any time when the gas may be drawn 
off wholly, a thing which occurs only once every five or six 
years or 80, 


WORSSAM’S TREE FELLER. 
THE annexed woodcut represents a new hand-power tree- 


feller, by Messrs, 8S, Worssam and Co., Chelsea. The machine 
is intended for felling 
trees, or cross-cutting 
them after they have 
been felled. It consists 
of alight cast iron frame 
mounted on wheels. The 
saw is carried by a rod 
working in guides, and 
reciprocated by means of 
a connecting-rod and 
vertical crank of suitable 
stroke, to which motion 
is given by a strap work- 
ing from a fly-wheel 
driven by hand on toa 
rigger in connection with 
bevel ing, and the 
crank shaft, as will be 
easily gathered from the 
illustration. A feed mo- 
tion is given to the saw 
by means of a weight at 
the end of a rope, which 
passes round a drum en. 
circling the crankshaft, 
The machine can be 
worked by two men, 
and lightness of con- 
struction to move about the Tf 
sary, it can iven by steam power by an ordinary portable 
engine, in which case the fly-wheel shaft shown in the 
illustration is fitted with fast and loose pulleys, If the 
| machine is to be used for cross-cutting the trees as well as 


fi them, a slightly different arrangement is ado: te 


| 
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THE BRITISH ASSOCIATION AT SWANSEA. 

In briefly reviewing the salient features of the week's 
session of the British Association at Swansea, which came 
to an end yesterday, the first event of importance after 
the delivery of the opening address was the excursion to 
the Dowlais Ironworks on the Thursday. The magnificent 
display of mechanical power to be seen there may have been 
known to some, the hospitality of Mr. and Mrs. G. T. Clark 
to others, and the genius and intellectual ability of Mr. 
Clark to a more select few. However that may have been, 
the Dowlais excursion had the effect of altogether shutting 
up the Engineering Section (G) for the day, so that its work 
had to begin last Friday, and of so thinning the other sec- 
tions that the local papers took note of their emptiness, due 
to the far-away-from-Swansea body of excursionists. 

The special train left Swansea in the early morning, and 
approached Dowlais by a route as direct as that from the 
outside to the centre of the maze at Woodstock, sup- 
posing that monument of jealousy still to exist. But 

ificent views were thus given of Glamorganshire scenery, 
whilst the sight of the adjacent town of Merthyr, which 


might have spoilt all first impressions, was escaped altogether. 
Mr. Clark welcomed the visitors on the arrival of the train, 


and Mr. Menelaus conducted them over the works, which 
need not be described here. Some years we printed a 
description of them, and ironmaking has not much changed 
in a since the days of Mr. Clark’s remote predecessor, 
Tubal Cain, although the ponderous nature of the machinery 
now employed presents to novices a marvellous display of 
mechanical power. The Bessemer steel-making process was 
exhibited from first to last. 

At the luncheon in the Guest Memorial Building, among 
the guests of Mr. and Mrs. Clark were Professor Ramsay, pre- 
sident, and Dr. Allman, the late president of the British Asso- 
ciation; the hon. secretary, Capt. Douglas Galton, Lord 
Aberdare, Mr. Hussey Vivian, M.P., and Mrs. Crawshay, were 
also among the members present, who numbered about 200 
in all. Mr. Clark, in the course of a speech, said he well 
remembered Mr. Conybeare coming to him with a newspaper 
while the British Association was sitting at Cheltenham, 
where Mr. Bessemer read his t paper upon steel; the 
result was that in the Dowlais Works was rolled ‘the first 
steel rail ever made from a molten ingot.” The economical 
difficulties, however, took a long time to surmount; but two 
eg 7 later still, the iron rail trade was absolutely annihilated 

y Bessemer’s discovery. Several speakers dealt with other 
points, and their sense of the ability of Mr. Menelaus as the 
right-hand man of Mr. Clark, in mi ing the army of ten 
thousand men in the works, after which Lord Aberdare 
narrated how for forty years he had worked with Mr. Clark 
without a cloud passing over their friendship. The 
latter had fulfilled his social duties in the locality; by 
vigorously helping to push on sanitary works in Merthyr he 
had done much to achieve the result of increasing the average 
duration of human life in that town from 17°5 to 30 years ; 
the local boards had felt the benefit of his presence, and knew 
his justice as a poor law administrator. As an archeologist 
and geologist he had added to the culture of the district, and 
the article on ‘‘Heraldry” in the Encyclopedia Britannica 
was from his pen. Lastly, like the president of the British 
Association, he had “‘ married a Welsh wife.” It is contrary 
to the custom and opposed to the pressure on space in this 
journal to record much of a personal nature, but benefits con- 
ferred during more than half a century upon thousands of 
people exceptionally deserve public recognition. 

he chief of the excursions last Saturday was to the Royal 
Dockyard at Pembroke, where Captain Parkin, R.N., the 
captain superintendent, conducted the visitors over the esta- 
blishment, and pave facilities for the inspection of some of the 
following ships and vessels now in course of construction :— 


Class. Ship. | Armaments 
A. Plated turret ship.|Ajax .. 6000 (8564 tons |488 ton guns in 
Ditto ..|Majestic ..| 6000 [9150 ,, ton” guns in 
A. Plated barbetteship Collingwood] 7090 /9150 ,, as ton guns in 
| | barbette towers 
Steel gunboats | Bouncer .. 168 | 25545, {ras ton gun. 


Afterwards the visitors steamed up the Haven to Milford, 
where the Great Eastern steamship has for years been lying 
on a gridiron, as great a picture of desolation as the town of 
Milford itself. The glory has departed from its saloons, and 
lower still it is a picture of rust and decay. This floating 
deserted city is haunted as of old by the chief engineer, Mr. 
Beckwith, and five or six men. Like the ancient mariner, 
he tells of the adventures of the ship in the past, and looks 
forward hopefully to the time when she may be em- 
ployed in the American dead meat trade. Her cable 
tanks have not been removed, and the idea is enter- 
tained of utilising them for refrigerating purposes. The 
vessel floats, of course, at high tides. It is strange to see so 
mp a harbour—eleven miles long—and so magnificent 
a ship unutilised. Luncheon was served on board, and on 
behalf of the excursionists Mr. H. Stopes, of Edinburgh, 
moved a vote of thanks to Sir Daniel Gooch, M.P., and Mr. 
Beckwith for their reception. Afterwards the members 
spent a short time in Tenby, where the mayor and corporation 
seemed to be unaware of the existence of the visitors. 

Last Tuesday the Swansea Zinc Ore Company entertained a 
number of British Association guests, and conducted them 
over the new works. This establishment is the only one in 
the locality where ores are reduced by the wet process, an 
ingenious method discovered by Mr. E. A. Parnell, who, with 
Mr. Joseph Hall, Mr. Fry, Mr. Power, and others, gave all 
facilities for examination. Immense quantities of complex 
ores containing zinc are known to exist, the mineral con- 
stituents of which cannot be ted from each other by 
a. ing.” Besides zinc, these ores contain lead, copper, 
silver, and gold, but the very complexity of the ores fais 
them unsuitable for the various smelters. The main point 
of Mr. Parnell’s discovery is, that a mixture of three 
equivalents of sulphate of zinc with one equivalent of 
sulphide of zinc, becomes converted when heated to redness, 
into oxide of zinc, with disengagement of sulphurous acid. 
The ore is calcined, then subjected to the action of sulphuric 
acid made on the premises from the ore itself; the sulphate 
of zinc is subsequently treated as just stated, and converted 
into oxide, which is sold to the zinc smelters. The other 


metals in the ores are obtained by various processes. The 
refuse, or slag, consists chiefly of silica. " De 


i 


Few scientific men of mark were at the Swansea meeting. 
Mr. Boyd Dawkins made a very favourable impression in the 
locality by his evening lecture on ‘‘ Primeval Man.” Mr. 
Laurance Oliphant read an interesting paper to the Geo- 
eam Section on ‘‘Some Recent Explorations of his in 

alestine.” 

A great meeting is expected next — in York. Sir 
John Lubbock, Bart., .P., will president, and 
is the right man in the right place. The evening 
lectures will be delivered by Professor Tyndall, Pro- 
fessor Huxley, and Mr. William Spottiswoode. Nearly 
all the past presidents of the Association who may be then 
living, will be at the York meeting. The two local secre- 
taries, upon whom all the hard work of preparing for this 
meeting will fall, are Dr. Anderson and Mr. Adams. 
A very warm discussion took place at the general 
committee, last Monday, as to the town to be visited 
in 1882, Southampton gaining the day by but a few votes 


over Southport, on a division ing taken. Some hints were 
given by members of the Council that it would be polite to 
give a unanimous acceptance of an invitation, but both the 


speeches and the ways of some of the rank and file were a 
little brusque. 

The Swansea meeting has been a small one, but everybody 
was made very comfortable, and the unremitting labours of 
Mr. suns Strick had the chief influence in producing that 
result, 

We append a synopsis of ts of money appropriated to 
at the Swansea meeting in Augast, 1880. he names of the 
members who are entitled to call on the general treasurer for 
the respective grants are prefixed :— 

A.—MATHEMATICS AND Puysics. 


(1.)—Darwion, Mr. G. H.—Lunar Disturbance of 
)—Everett, f.—Unde: und Temperature... .. 20 0 0 
'3.)—Foster, Prof. Carey—Electrical Standards -- 100 0 0 
4. laisher, Mr. James—Luminous Meteors .. .. 15 0 0 
5.)—Joule, Dr.—Mechanical Equivalent of Heat.. .. 40 0 0 
6.)—Lodge, Dr. O.—High Insulation Key .. .. .. 5 0 0 
t Sylvester, Prof.—Fundamental Invariants .. .. 40 0 0 
8.}—Thomson, Sir William—Seismic Experiments .. 30 0 0 
‘9.)}—Thomson, Sir William—Tidal Observations .. .. 10 0 0 

(10.)}—Thomson, Mr. J. M.—Inductive Capacity of 
Crystals and Paraffins .. .. .. .. « 10000 

B.—CueEMISTRY. 

a. ladstone, Dr.—Specific Refracti oe 10 0 0 
(2.}—Rayleigh, Lord—Spectrum Analysis 00 
C.—GEOLoGY. 

.}—Duncan, Prof.—Fossil Polymoa.. .. .. 1000 0 
2.)—Evans, Mr. J.—Geological Record .. .. .. .. 100 0 0 
3.)—Hull, Prof. E.—Underground Waters .. .. 10 0 0 
“@ say, Prof. A. C.—Earthquakes in Japan 23 00 
Dr.—Metamorphic Rocks .. .. .. 10 00 
6.)}—Williamson, Prof. W. C.—Tertiary Flora 2000 
D.—Bio.ocy. 

(1.)—Foster, Dr. M.—Scottish Zoological Station... .. 50 0 0 
2.)—Foster, Dr. M.—Naples Zoological Station .. .. 75 0 0 

3. odwin-Austen, Lieut.-Col.— Natural History of 
reys, Mr. J. Gwyn— ration 
5.) —Pitt-Rivers, General—Anthropological Notes .. 20 0 0 
6.)—Pye-Smith, Dr.—Elimination of Nitrogen during 
(7.)—Rolleston, Prof.—Pre-historic Remains in Dorset- 
(8.}—Sclater, Mr.—Natural History of Timor-Lant .. 50 0 0 
(9.)—Stainton, Mr.—Zoological Record ., .. .. .. 100 0 0 
F.—Economic Science anp Statistics. 
(1.)—Galton, Mr. F.—Estimation of Weights and 
Heights of Human Beings .. .. .. .. « 80 0 
G.—MECHANICs. 
(1.)—Bramwell, Mr.—Patent Laws .. .. .. .. 500 
2.)—Glaisher, Mr. James—Wind Pressure on Buildings 5 0 0 
3.)—Osborne-Reynolds, Prof.—Steering Steamships .. 5 0 0 
Total .. £1010 0 0 


AUSTRIAN EXPRESS LOCOMOTIVE. 

WE publish this week a longitudinal section of a fine 
Austrian express locomotive. In su ing impressions we 
shall publish additional drawings and a description of the 
engine, which contains several important novelties, 


PROFESSOR ON LIGHTNING 


TuE city gas company of Berlin, having expressed the fear that 
gas pipes may be injured 7 li ne down a rod that is 
connected with the pipes, Professor Kirchhoff has published the 
following reply :—‘‘ As the erection of lightning rods is older 
than the system of gas and water pipes as they now exist in 
nearly all large cities, we find scarcely anything in early literature 
in to connecting the earth end of lightning rods with these 
metallic pipes, and in modern times most manufacturers of 
lightning rods, when putting them up, pay no attention to pipes 
in or near the building that is to be protected.” Kirchhoff is of 
the opinion, supported by the views of a series of professional 
authorities, that the wry ts recent cases of inj from 
lightning to buildings that had been protected for years by their 
rods, are due to a neglect of these large masses of metal. The 
Nicolai Church, in Griefswald, has been frequently struck by 
lightning, but was protected from inj by its rods. In 1876, 
however, lightning struck the tower and set it on fire. A few 
weeks before the church had had gas pipes put in it. No one 
seems to have thought that the new masses of metal which had 
been brought into the church could have any effect on the course 
of the lightning, otherwise the lightning rods would have been 
connected with the gas pipes, or the earth connection been pro- 
longed to proximity with the pipe. A similar circumstance 
occurred in the Nicolai Church in Stralsund. The lightnin, 
destroyed the rod in many places, although it received seve 
strokes in 1856, and conducted them safely to the earth. 
Here, too, the cause of injury was in the neglect of the gas pipes, 
which were first laid in the neighbourhood of the church in 1859, 
shortly before the lightning struck it. The injury done to the 
schoolhouse in Elmshorn, in 1876, and on the St. Lawrence 
Church, at Itzehoe, in 1877, both buildings being provided with 
rods, could have been avoided if the had nm conn 
with the adjacent pipes. 

“If it were ble,” says Kirchhoff, ‘to make the earth con- 
nection so large that the resistance which the electric current 
meets with when it leaves the metallic conducting surface of the 
rod to enter the moist earth, or earth water, would be zero, then 
it would be unnecessary to connect the rods with the gas and 
sensed ge We are not able, even at immense ex , to make 
the connections so large as to compete with dee contention 

wer of metallic gas and water pipes, the total length of whic! 
is frequently many miles, and the ace in contact with the 
moist earth is thousands of square miles. Hence the electric 
current prefers for its discharge the extensive net of the system 
of pipes to that of the earth connection of the and this 
alone is the leaving own tapered, 

ng the fear that gas water co’ inj 
the author says : 3 
“T know 


wf no case where lightning has destroyed a gas or warning had been 


water pipe which was connected with the lightning rod, but I do 
know cases already in which the pipes were destroyed by lightning 
because they were not connected with it. In May, 1809, lightning 
struck the rod on Count Von Seefeld’s castle, and sprang from it 
to a small water pipe, which was about 80 metres from the end of 
the rod, and burst it. Another case happened in Basel, July 9, 
1849. Ina violent shower one stroke of lightning followed the 
rod on a house down into the earth, then jumped from it to a city 
water Pipe, a metre distant, made of cast iron. It destroyed 
several lengths of pipe, which were packed at the joints 
with pitch and hemp. A third case, which was related to 
me by Professor Helmholtz, occurred last year in Gratz. 
Then, too, the lightning left the rod and sprang over to 
the ay gas pipes; even a gas explosion is said to have 
resulted. In all three cases the rods were not connected with the 
ipes. If they had been connected the mechanical effect of 
ightning on the metallic pipes would have been null in the first 
and third cases, and in the second the damage would have been 
slight. If the water _ in Basel had been joined with lead 
instead of pitch, no mechanical effect could have been produced. 
The mechanical effect of an electrical discharge is greatest where 
the electric fluid springs from one body to another. The wider 
this jump the more powerful is the mechanical effect. The elee- 
trical discharge of a thunder cloud upon the point of a lightnin 
rod may melt or bend it, while the rod itself remains uninjured. 1 
the conductor, however, is insufficient to receive and carry off the 
charge of electricity, it will leap from the conductor to another 
body. Where the lightning leaves the conductor its mechanical 
effect is again exerted, so that the rod is torn, melted, or bent. 
So, too, is that spot of the body on which it leaps. In the 
examples above given it was a lead ipe in the first place, a gas 
pipe in the last case, to which the fig tning leaped when it left 
the rod, and which were destroyed. Such injuries to water and 
pipes near lightning rods must otal be quite frequent. 
gba sy be desirable to bring them to lig t, so as to obtain 
pas that it is more advantageous, both for the rods and the 
uilding which it protects, as well as for the gas and water pipes, 
to have both intimately connected. Finally, I would mention 
two cases of lightning striking rods closely united with the gas 
and water plow. The first happened in Dusseldorf, July 23rd, 
1878, on the new Art Academy; the other August 19th, last 
year, at Steglitz. In both cases the lightning rod, the buildings, 
and the pipes were uninjured.”—Deutschen Bauzeitung. 


Rearinc Macutnes.—At a very important trial of reaping 
machines yesterday, at Esslemont, Banffshire, N.B., Messrs. 
Hornsby’s celebrated ‘‘ Indispensable” self-raking reaper took 
the first prize, beating eleven competitors, including the leadin: 
ne gm and American makers’ machines. Wood was second, 
and Johnston third—another confirmation of the superiority of 
English over American reapers. We may add that the “ Indis- 
pensable” machine has not once been beaten in this country in 
any competition in which it has been tried since its introduction 
in 1878. It seems to be admirably adapted to the heavy work of 
the present season, judging from the great success it is everywhere 
meeting with.—Grantham Journal, Aug. 28th. 

Licuts For Vesseis.—The report of the Select Cona- 
mittee of the House of Commons on Fishing Vessels—regula- 
tions as to lights—has been issued. ‘The committee was 
appointed because of the objections entertained by the fishing 
interest to article 10 of a new international code of regulations 
for preventing collisions at sea, which code has been adopted by 
Austria-Hungary, Belgium, Chili, Denmark, France, Germany, 
Great Britain, Greece, Italy, the Netherlands, Norway, Portu- 

al, Russia, Spain, Sweden, the United States, and other smaller 
tates, and is to come into operation on the Ist of September. 
Article 10 applies to fishing vessels and open boats and the lights 
ey are tocarry. The committee recommend that it should be 
revised so as to satisfy the fishermen’s desire to be relieved from 
carrying coloured side lights while at work, and to retain the use 
of the white light while engaged in fishing, and at the same time 
secure the use of a distinctive mark by drift-net fishing boats, to 
distinguish them from trawling smacks. The evidence points, 
they say, to two white lights or drifters, carried one above 
another, as such a distinctive mark; and that, whether carried 
on one mast or stanchion or fore and aft, the upper light shall 
have an elevation of at least 6ft. above the lower light. The 
committee draw attention to two minor points, and recommend, 
lastly, that the question whether there should not be some dis- 
tinctive light for pilot boats, such, for instance, asa red light over 
the white light, should also be considered. 

MIDLAND Stream Borter Inspection AND AssuURANCE Com- 
PANY.—From the report of the chief engineers of the Midland 
Steam Boiler Inspection and Assurance Company, Stourbridge, 
for the year ending June 30th, 1880, we learn that on June 30th, 
1880, there were 3202 boilers under the care of the company, of 
which 1240 were inspected and 1962 assured. During the past 
_— there has been no explosion of any boiler under the company, 

ut two or three slight mishaps, not sufficiently important to be 
put in the annual records, have been paid for; one being the rupture 
of a pipe, and the others, — collapse of flues. During the 
year there have been 13,469 inspections, of which 2379 have been 
internal and 2710 in flues. Twenty-three engines were indicated 
and 136 diagrams taken, but although this is done free of cost to 
those whose boilers are under the company, comparatively few 
avail themselves of such useful information as to the be of 
their engines. The boilers under the company are employed as 
follows :—Collieries, 1374; ironworks, 1075; mills of various 
kinds, 753. They are of the general description of externally 

, 2329; internally fired, 873. The annual ‘ Records of 
Explosions in the United Kingdom for the year 1879” were 
issued in February last, and form an appendix to this report. 
To make them more useful they have been completed from 1862, 
when the company commenced, to 1865, when they were first 
printed, and an index is added both for the records and papers 
us’ bound with them. A complete tabular statement of 
explosions for the eighteen years the company has been at work 
is given, showing them arranged under the three heads suggested 
by the Parliamentary Committee of 1871, viz.: A—faults of con- 
struction, which may be prevented by makers or repairers, such 
as bad design or material, or r work hip or injudici 
repair ; B—faults only to be detected by periodical inspection ; 
and C—faults which may be pew a by more care on the part 
of attendants. It may be well to take the opportunity of noting 
how many of the 1016 explosions in the eighteen years, killing 
1253 and injuring 1943 others, were under the company. Of the 
Cornish, or internally fired, boilers under the company, 12 failed 
from shortness of water, to which they are especially liable, and 
one from corrosion, sometimes called ‘‘furrowing.” Of the plain 
cylinder boilers, externally fired, 14 failed from seam-rip, either 
from their great length, as in the blast furnace boilers in the 
Cleveland district, or from the arrangement of the plates length- 
ways, as in the Newcastle district, or from injudicious repair and 
over-patching. In several cases the danger had been pointed out, 
but had not been believed in by the owners. One failed from 
corrosion, which had been reported as dangerous, but repair had 
been delayed too long. One was working at twice the proper 
pressure, another had accumulation of mud over the fire, and 
shortness. of water caused the failure of four. Of the furnace 
boilers, three failed from shortness of water, and considering the 
number of these under the company, this result shows the 
inspection has been efficient. Of the wagon, balloon, or other 
such boilers, one failed from need of repair over the fire, the 
or ged which had been fully reported, but was continued in 
work, in spite of remonstrance ; and one from faulty angle iron ; 
and three balloons, a class of boiler almost obsolete, from over 

, in being worked with other boilers more capable of 
ng pressure. The explosions where inspection tells most 
been few, r: the only death was in a ease where full 

ig had b ven, 


have 
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RAILWAY MATTERS. 


Tue reopening of the Hudson Tunnel Railroad works and the 
recovery of the bodies of the men killed there seems to be as far 
off asever, ‘The cofferdam plan has been abandoned, and a new 
caisson is to be built, the engineers having returned to the 
compressed air system of working. 

THE railway returns of the colony, New Zealand, for the 
financial year show that the working expenses have absorbed 747 
per cent. of the gross earnings. Important reductions are being 
made in the working expenses, salaries being cut down 124 per 
cent., and the staff reduced in number. 

In New York recently, on the Metropolitan Elevated Railway, 
a locomotive and an empty car were, by some stupidity 
of the train men, backed off the track and fell into the street 
twenty feet below. Foitunately no passengers were in the train, 
the driver and brakesmen escaped, and no person was burt. 

For the month of July the ey number of accidents on 
American railways were per day, 2°52 accidents, 0°68 killed, and 
3°23 injured; for the year they were, 2°34 accidents, 0°57 killed, 
and 2°18 injured. ‘The average casualties per accident were, for 
the month, 0°269 killed, and 1°282 inj 3 for the year, 0°244 
killed, and 0°931 injured. 

Tue French Government has granted permission to the 
managers of the State railways to make use of steam carriages 
on lines where the traffic is very small. All the servants required 
for a carriage or train would be two—a driver and a guard. The 
innovation for the time being is only to be made by way of experi- 
ment, and only to be applied to passenger traffic. 

THe new railway between Collonges, near Bellegarde and 
Thonon, was opened for passenger traffic on Wednesday. This 
line, which will place the French side of Lake Leman in direct 
communication with Paris and the South of France, is expec 
to prove very injurious to the commerce of Geneva, the traffic 
between Savoy and France having heretofore been condu 
chiefly by way of Geneva. . 

THE report of the Oldbury Railway Carriage Company, 
Limited, presented at the annual meeting on Monday, stated that 
upon the ordinary shares no dividend could be paid. Excessive 
competition and unremunerative prices continued, and there was 
no prospect of immediate improvement. The chairman said that 
the protits made during the year showed an increase of £6000 as 
compared with those of the previous year. 

THE Second Avenue line, the Metropolitan Elevated East Side 
line in New York, is now completed to One Hundred and Twenty- 
seventh street, Harlem, a little over three miles north of Sixty- 
fifth street, which has been the terminus for several months. 
Regular trains began running to Harlem August 16. The new 
line is parallel to the Third Avenue line, and will, it is said, be 
run rather as a through line to relieve the other, which will take 
the way business, 

Surveys were begun August 9 for the long-talked of tunnel 
under the St. Lawrence River at Montreal. The line contem- 

lated is from the Liverpool wharf, Montreal, to the Hudson 

‘obton Factory, at Hochelaga. The river has a depth of 42ft., 
and the tunnel will be 40ft. below the bottom. The work has 
been undertaken by the South Shore Railway and Tunnel 
Company. Mr. Walter Shanly, well known through his connes- 
tion with the Hoosac Tunnel, is chief engineer. 

A LerTer from Panama, August 5, says: ‘A contract has been 
signed in Guatemala for the extension of the San Jose and 
Escuintla Railroad to the coumel, a distance of about 45 miles, 
The contractors are William Nanne and Louis Schlessinger, who 
have just successfully completed the section referred to, which 
runs from the principal port of the republic to Escuintla, a 
distance of 33 miles. The contractors represent a California 
company, and have abundant means to accomplish their present 
contract, which they can easily do in 18 months.” 

Tue Inverness Coal and Iron and Railway Company has sold 
its property to an American iron company on private terms. 

e new company will, says the American Manufacturer, im- 
mediately begin mining operations, the intention being to ship 
the ores to the United States. This roperty is situated at 
Whyhogomah, on Bras d’Or Lake, Cape Breton. Nine deposits 
of iron ores have been exposed, and have been traced several 
hundred yards by explorations. The ores appear to be a mixture 
of red hematite and magnetite, in varying proportions, and from 
analyses made it would appear they are very free from sulphur 
and phosphorus, the metallic contents ranging from 48 per cent. 
up to 60 per cent, Geologically, the beds are referred to the 
Laurentian age. 

WE are not surprised to hear that the Edinburgh Evening News 
understands that the railways interested in the Forth Bridge 
scheme, namely, the Great Northern, the North-Eastern, the 
Midland, and the North British, have decided not to proceed 
with the erection of the bridge at present, and the contractors 
have received notice to cease operations. This step is taken, 
says that journal, partly in consequence of the rejection of the 
Tay Bridge Bill, and partly because the fall of that bridge and 
the revelations brought out at the subsequent inquiry have 
destroyed public confidence in the scheme. Someone will have 
to pay a good deal of compensation money to the contractors. 
The ue Lister of the whole undertaking has yet to be written, 
and it is highly desirable that the facts should be made public. 
The shareholders of the companies named should elicit informa- 
tion from their directors, which will no doubt supply matter for 
thought for some time to come. 


E.ecrric railway experiments—says the Railway News—seem 
in America to have taken the place to some extent of those 
relating to the production of light. There is nothing specially 
original about any of the proposed electrical railways. Dr. 
Siemens’s experimental railway in Berlin, exhibited a year or 
more ago as a curiosity, is being su by one constru 
for actual use. Edison has built a similar railway at Menlo 
Park, and the little engine draws a small car y Ray wt grades 
and around sharp curves at remarkable speed. e@ inventor is 
having an electric engine of 100-horse power built, to run between 
Rahway and Perth Amboy, a distance of eight miles. It is fur- 
ther announced that the system of drawing trains by electric 
motors devised by Mr. Stephen Dudley Field is to be actually 
tried on the New York elevated railroads. The motors them- 
selves are simple dynamo-electric machines, and although the 
may differ in details, efficiency, cost, &c., they are made on well- 
known principles. The question of profit on the use of electricity 
is the important point to be tested. 

Tuer Toronto—Ontario—Monetary Times says: ‘It ap’ 
that the directors of the Toronto, Grey and Bruce Railway have 
had some interviews with Mr. Hickson, general manager of the 
Grand Trunk Railway, with the view that jan arrangement 
should be entered into between the two companies for the Grand 
Trunk Railway to work the Toronto Company’s line after the 
necessary repairs and change of gauge had been made. The pro- 

als made to Mr. Hickson were entertained saveusoaie. 

he amount required to change the gauge from 3ft. Gin. to 
4ft. 8hin., the standard national gauge, to put the railway in good 
order, and also lay it with steel rails from Toronto to Owen 
Sound and from Orangeville to Teeswater, is about a million 
dollars. Of this million dollars the company can realise out of 
the sale of the old iron of the present track and other material 
about 250,000 dols., leaving 750,000 to be raised. Of this it is 
— to ask the municipalities to grant 300,000 dols.—being 

00,000 dols. less than has heretofore been asked from them. 
The other 450,000 dols. the bondholdere propose to raise them- 
selves, It is yet uncertain whether the Grand Trunk Company, 
upon getting this money, will reconstruct the line, or the Toronto 
Company ; but after it is reconstructed it is that the 
Grand rank shall work the line for 21 years,” 
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NOTES AND MEMORANDA. 


THE dome of the Rensselaer Polytechnic Institute observatory 
at Troy, New York, is built entirely of per. It is reduced by 
pressure to the hardness of wood, and is laid on in sections one- 
sixth of an inch in thickness. The weight of the structure is only 
mort Ota of what it would be if made of the usual 
materials, 


Proresson Newcoms is engaged at Fort Whipple, U.S.A., 
Caper on the velocity of light. The distinctive feature 
of his method, on to an American exchange, is a four-sided 
revolving mirror erected upon iron pillars. The mirror revolves 
at from 150 to 250 revolutions a second. The light reflected upon 
an ordinary mirror outside is directed through a tube and strikes 
the revolving mirror, and is reflected across the Potomac river, a 
distance of two miles, where it strikes a mirror on Observato: 
Hill. Itis reflected back again, and the point upon which it 
strikes is noted by a telescope attached to a graduated scale. By 
this means the exact time is easily secured, and arrangements are 
— made by which the velocity can be noted at much greater 

istance. 


M. Crova commends, for photometric purposes, in the Journal 
de Physique, M. Prazmowski’s polariser, which is a Nicol, with 
faces normal to the axis of a prism, the two halves of which are 
joined with linseed oil. It requires large pieces of spar, and the 
joining is long and difficult, but there are several advantages. 
Thus the layer of oil, unlike Canada balsam, causes hardly any 
loss of light ; its index, 1°485, being nearly equal to the extra- 
ordinary index of spar ; the polarised field is limited on one side. 
as in Nicol’s, where the total reflection of the ordinary ray com- 
mences, by a red band; but the second limit, corresponding to 
total reflection of the extraordinary ray, is thrown out of the 
field of vision ; the angular value of the polarised field is thus 
increased. ‘he increase of field, the angular separation of the 
only coloured band, and the direction of its bases, normal to the 
axis, are qualities to be appreciated in certain cases. 


Mr. A. InosrranJerr describes, in the Neues Jahrbuch fur 
Mineralogie, a peculiar variety of coal which occurs on the north- 
westerr banks of Lake Onega, Russia, in slates stated to belong 
to the Huronian formation. It differs in its physical, as well as 
its chemical, properties both from anthracite and graphite. Pure 
varieties show a strong metallic lustre, which remains even after 
exposure to a dull red. Its hardness varies from 3°5 to 4, and its 
density at 4 deg. Cent. is 1°841. It is highly hygroscopic, an 
analysis yielding: Carbon, 95°50; hydrogen, 0°40; nitrogen, 
0°41; water, 7°76; and ash, 1°01. When free from water the 
percentage of carbon runs up to 98°11 per cent., so that it is 
richer in carbon than anthracite, though it contains less hydrogen, 
no oxygen and much nitrogen. The ‘black earth ” from Olonez 
is distinguished from graphite, which it resembles much, by the 
fact that it does not yield graphitic acid or ‘‘ Brody’s graphite ” 
with a mixture of nitric and sulphuric acids, nor does it burn as 
rapidly as graphite. 


Tue following statistics relating to the annual production of 
Bessemer steel rails in Germany are taken by the Frankfurter 
Zeitung from a private estimate. The list includes the eleven 
great German Bessemer steel rolling works :—Krupp’s of Essen, 
110,000 tons; “King” and ‘ Laura” Works, 96,000 tons; 
Dortmund Union, 96,000 tons ; Bochum Association, 96,000 tons ; 
Osnabruck Steel works, 72,000 tons; ‘* Red Earth ” Works near 
Aachen, 60,000 tons; ‘‘ Phoenix” in Ruhrort, 60,000 tons; 
“Good Hope” Works at Oberhausen, 60,000 tons; Horder 
Association, 60,000 tons; ‘‘Queen Mary ” Works, 60,000 tons ; 
Bayreuth ‘‘ Maximilian” Works, 50,000 tons; total, 820,000 
tons. This total represents about eight times the quantity 
required for newrailways and renewals in Germany, and it does not 
include the production of the smaller works, or even the relatively 
large works in the Saarbruck district and in Alsace-Lorraine, 
where large and new Bessemer works are being erected. As the 
latter will have the advantage of the Thomas and Gilchrist 
dephosphorising process, they are expected to prove formidable 
competitors with some of the older establishments. 


ARrtIFrIcIAL citric acid has at last been een by two French 
chemists, Messrs. Grimaux and Adam. For many years citric is 
the only fruit acid which has not been made. The details of the 
preparation of citric acid, as published in Comptes Rendus, are 
nearly as follows :—Glycerine is subjected to the action of hydro- 
chloric acid gas, whereby two atoms of hydrogen are replaced 
by chlorine, forming a liquid called  dichlorhydrine, 
CH2CLCHOH,CH?C1 This substance when oxidi by a 
mixture of potassic chromate and sulphuric acid yields dichlo- 
racetone, CHP?CLCO,CH?CL This product was next treated 
with concentrated prussic acid, which formed with it a cyanide 
readily convertible by hydrochloric acid into dichloracetonic acid. 
This acid had not previously been op capes although Bischoff 
long since made an acid isomeric with this one from another form 
of dichloracetone. This acid was distilled in vacuo and then 
extracted with ether, which left on evaporation a syrup that 
gradually became solid, forming transparent tubular crystals, 
soluble in water, alcohol, and ether, and fusing at 90 deg. to 
92 deg., ard sublimable at a gentle heat, but cannot be distilled. 
The concentrated solution of the soda salt of this acid was 
heated with two molecules of potassic cyanide, when the chlorine 
exchanged places with the cyanogen, producing potassic chloride 
and dicyanacetonic acid. This substance, as expected, proved to 
be a nitrile, i.¢., a substance which by saponification with potash 
yields an acid, or rather its potash salt. The acid thus obtained 
is identical in every respect with that obtained from lemons ; in 
fact is really citric acid. ‘ 


Dr. Cusco, who has occupied himself very extensively with 
ophthalmology, has invented a lens with variable focus. A metal 
ring of a suitable thickness is mounted on the top of a hollow 
standard, and two discs of glass are secured in the ring, one at 
each edge, with tight joints. The hollow disc thus formed is 
filled with water or some other transparent liquid, and the hollow 
standard is connected with a small reservoir that can be con- 
veniently raised or lowered, as may be desired, or with a rubber 
syringe bulb connected x 8 means of flexible tubing. The reser- 
voir must be adapted to be raised or lowered so as to permit of 
varying the pressure of the liquid in the apparatus. The appara- 
tus is connected with a syphon pressure gauge, filled with water 
or mercury. If the pressure gauge indicates zero the pressure in 
the apparatus and between the glass discs will be equal to the 
pressure of the exterior air, and the glass discs will remain plane, 
simply forming a refractive disc with two surfaces, which cannot 
produce any variation in the divergence and convergence of the 

ncil of light that traverses it; so that if a real image of a 

uminous object is produced on a screen by means of another lens, 
and the above described disc or water lens is interposed so as to 
cause the rays of light to traverse it, the clearness of the image 
will not be impaired ; but if the pressure of the water in the 
apparatus is increased, the discs of glass will swell outward 
under this pressure, and the two discs will form a double-convex 
lens, which produces an augmentation of the convergence of the 
rays of light, and thereby destroys the clearness of the image on 
the screen. Tle changes of the pressure a be very minute, for 
the instrument is so very sensitive that the least compression of 
the rubber bulb, which corresponds tothe most feeble variation 
of the pressure, will produce a change of the focal distance. But 
the experiments with this interesting instrument do not end here, 
for a concave lens can be produced in a similar manner. If the 

ressure gauge indicates zero, the rubber bulb or the reservoir is 
owered and consequently produces a vacuum between the two 
discs, so that the pressure of the outer air presses them inwardly, 
forming a double-concave lens. This lens will diverge the rays of 
light and gg the images obtained by ther lens to appear 


more 


MISCELLANEA. 


THERE are now in use in New Zealand alone over 5000 reaping 
machines, from about forty to fifty steam-ploughs, thirty steam- 
harrows, together with over 1000 thrashing machines, of which 
374 are worked by steam-power. 

THE new leaden roof that is being placed on the cupola of St. 
Peter’s at Rome, will be complete in aoe pense, This roof was 
begun seventeen years ago. It is divided into sixteen sections, 
each of which requires 1,000,000 lb. of lead. 

THE death is announced of Mr. James Allan, senior partner of 
the owners of the Allan line of steamers, at his residence at 
Kilmorlie. Deceased, in conjunction with his brothers, Sir 
Hugh and Andrew, of Montreal, and Bryce Allan, of Liverpool, 
founded the line of ships which bear the family name. 

Very promising results are obtained, says the Scientific Ameri- 
can, with the 8in. chambered rifle, po from the old-fashioned 
10in. smooth bore, in the tests at Sandy Hook. The new gun 
bears a charge of 55 lb. of powder, carries a shot weighing 180ib., 
and penetrates 10in. of iron at 1000 got Originally, as a 
smooth bore, it was fired with 16 lb. of powder, and carried a 
shot weighing 120 lb. 

AN announcement made in a north country paper is confirmed 
that Mr. Rupert Kettle is about to receive the honour of knight- 
hood on the recommendation of the Prime Minister to her 
Majesty. ‘The late president of the North of England Iron Trade 
Arbitration Board—Mr. David Dale—as well as members of 
Parliament connected with the iron and coal trades, have, it is 
understood, been instrumental in procuring this recognition of 
Mr. Kettle’s services as an arbitrator in trade disputes—a mode 
of settlement largely sustained and cemented by the judicious 
advice and awards of Mr. Kettle. 


THe Chamber of Agriculture of the county of Bekes, in 


Hungary, intend to hold an exhibition of agricultural machinery 
and implements, at the town of Bekes-Csaba—railway station— 
from which machinery worked by steam is excluded. The exhi- 
bition will be opened on the 19th September, 1880, and the 
machines exhibited will be subjected to competitive trials, and a 
medal will be awarded to the best. Machinesor implements to be 
exhibited have to be in Bekes-Csaba before the 12th September. 
Application can be made up to the 9th September, to the Chamber 
of Agricuiture — Landwirthschaft- Verein — in Bekes-Csaba, 
nee , while all other information desired will be readily 
suppli by the Austro-Hungarian Consulate-General in 
London. 

Tr is said that a crucial experiment in telephony is about to be 
made by a company which has its head-quarters in Cincinnati, 
but the stock of which is chiefly held in this country. The object 
is to test the utility of the telephone over very long distances, 
includihg ocean cables, and for this purpose the company proposes 
to lease one of the Atlantic lines for eight days, in order to try 
some recent patents in connection with the telephone. Sufficient 
capital has already been subscribed—about half a million dollars ; 
and it is worth notice, as showing the tender ground on which 
any modern patent rests, that the company will rot try either the 
Bell or the Edison telephone, but will experiment with instru- 
ments which are protected by patents earlier than those of Bell 
and Edison, but which have been improved by recent discoveries. 
If the sch prove ful it is likely to lead to a splendid 
case for the lawyers, unless a compromise is effected. 

AccorDING to the present estimates, 30,000 tons of hoop iron 
will be required to bind the forthcoming American cotton crop 
and put it in a transportable condition. The only element of 
uncertainty in this estimate is in regard to the amount of the 
crop itself. Statisticians positively crop, 
po as the present invariable method of fastening the bales is b 
means of iron bands, six to a bale, it follows that 36,000,000 suc’ 
bands will be required to tie up the entire crop. These bands are 
of uniform weight and thickness, and 1200 of them weigh a ton, 
and hence 30,000 tons of them will be required, if the pope 
cations of the statisticians are fulfilled in regard to the size of 
the crop. The bands, or “‘ cotton ties” as they are called, are 
usually put up in bundles of 30 each, with the same number of 
“buckles” strung upon one of the inside bands. As each band 
is 11ft. in length, it might be remarked parenthetically that the 
30,000 tons referred to will comprise 396,000,000ft., or 75,000 miles 
of hoop iron—which would be sufficient to put an iron girdle 
thrice around the earth. Last year the average price at which 
the ties with their accompaniment of buckles were sold to the 
planters and compressors of cotton was 2°50 dols. per bundle, or 
100 dols. per ton. If the same prices are paid this year the total 
cost of tires for the entire crop will be £600,000. 

During the past year 15,195,561 gross tons of rock, the débris 
of the Hallett’s Point explosion at Hell Gate, of 1876, have been 
removed under contract by the Atlantic Dredging Company, 
making in all 72,084,078 gross tons. The reef, for one-third of its 
extent, has a depth of 26ft. at low water. Over the remainin 
area there are a few shoal points still to be removed, some of whic 
near the shore have only only about 17ft. at low water above 
them. The work is approaching completion, and progress is 
necessarily slower. The contract of the Atlantic Dredging 
Company has been extended to December 31, 1880, when it is 
sup ‘the work will be finished. The work on Flood Rock, 
ee since 1878 for lack of appropriations, has been resumed 
and is progressing satisfactorily. it is expected that the entire 
excavation will be completed within three years. A part of the 
rock taken from the galleries has been deposited in a deep hole off 
Ninety-second street, and another portion dumped in a dyke 
closing the interval between Great and Little Mill Rocks, thus 
forming the western side of the new channel, improved by the 
removal of the reef at Flood Rock. This dyke formed a part of 
the original pe. The drilling scow, recent] —— on 
Diamond Reef, will be used on Frying Pan, Heel Tap k, and 
Pot Rock, which, with Flood Rock, forms the only barrier to a 
free use of the channel at Hell Gate. 

THE Baltimore Pilot’s Association have taken kindly to the use 
of steam pilot boats, and are baving built for their use a first- 
rate sea-going steamer. The new vessel is intended to carry 
sea pilots, with fuel, stores, and accommodations for a month’s 
cruise. The hull will be of iron, with close iron bulwarks at 
each end, and, with iron siding, forming a quarter-deck for 
about 68ft. of the middle run of the boat. e quarter deck 
will stand 3}ft. above the main-deck, which will extend about 
30ft. from the stem and 20ft. from the stern. Both the main 
and quarter-decks will have iron deck beams, and will consist 
of heavy pine deck stuff. The pilot house and captain’s room 
will be on the quarter-deck, where the boarding yawls will be 
carried. The length will be 113ft. between main posts, and 
1224ft. over all; extreme moulded beam, 23ft.; depth, 123ft.; 
from base line to the top of quarter-deck, 18ft. There will be 
one iron athwartship collision bulkhead jin. iron, braced, 
and one forward of the boiler. Coal bunkers on either side of 
the boiler hold 40 tons each. Below the quarter-deck will be 
the main cabin, with twenty sleeping berths, wash-room, mess- 
room, kitchen, pantry, chief engineer’s room, and storerooms. 
The forecastle will contain ten bunks, storerooms, &c. The 
vessel will be heated throughout by steam. She will have two 
masts, schooner-rigged, two 17ft. yawls, two 1000 gallon water 
tanks, three anchors of 800, 500, and 175 1b. weight, 120 fathoms 
chain cable, and a pump brake windlass. The machinery will 
consist of an inverted direct-acting compound engine, with 22in. 
and 36in. cylinders, 26in. stroke, fitted with tubular surface 
condenser, and air, feed, bilge, and circulating pumps, one 
cylindrical return tubular boiler, to carry a working pressure of 
70 lb, of steam to the square inch, an independent feed-pump to 
supply boilers, wash decks, fire service, &c. This pioneer sea- 

‘oing pilot steamer is now building at Wilmington, el., by the 
Harlan and Hollingsworth Company} 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—AsuHer and Co., 5, Unter den Linden. 

VIENNA.—Mesers. Geroip and Co., Booksellers. 

LEIPSIC,—A. Twietmever, Bookseller. 

NEW YORK.—Tse Witmer and Rogers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


these ions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, o7 


address of the writer, f 
proof of good faith. No notice 
anonymous communications. 

R. P. C.—Do away with the perforated nozzle on your blast pipe and use a 
plain lin. og pw at the top, and pointed straight up the centre of the 
chimney. ou uld let the inspector summon you. Ask him under 
what authority he acts, and make him produce the bye-law or Act on which 
he goes. We do not believe he can secure a conviction. You should point 
out that in another case—that of a railway company—he permits much 
smoke to be made and does not prosecute. 


PATENT BELTING. 
(To the Bditor of The Engineer.) 


Sir,—Can any of your correspondents send us the address of the 
manufacturers of Parnelee’s patent belting ? X. Y. Z. 
Lincoln, September lst. 


TEA-URN COCKS. 
(To the Bditor of The Bngineer.) 

S1r,—I shall be much obliged to any correspondent who will give me a 
sectional sketch of An old-fashioned tea-urn tap. How can such a tap be 
taken to pieces for repairs? There is a springin it. How is it put in? 
How is the handle put on? Firrer. 

London, September Ist. 


* ALLOYING ANTIMONY AND ZINC. 
(To the Editor of The Bngvneer.) 

Sir,—In fuming os alloy of antimony and zinc for thermo-electric 
batteries, I find a difficulty in ma’ the two metals thoroughly mix in 
the crucible. I also find that the zinc will often take fire and burn 
away, thus altering the proper proportion of the alloy, hence I find it 
difficult to get a large number of castings of exactly the same mixture, 
for the metal has to be run into iron moulds, and it is therefore almost 
impossible to have a large number ready for filling at the same time, 
hence there is often a difference in the first and last F noms from the 


crucible. I have used powdered borax as a flux. any reader tell 
me how I can these difficulties ? J. H.W. 
Farnham, August 31st. 


HYDRAULIC CANAL LIFT ON THE RIVER WEAVER AT 
ANDERTON. 


(To the Editor of The Engineer.) 
Sin,—I will be obliged if you will afford space in your r for the 
follo correction :—In the contained THe of 
last week of the Hydraulic Canal t on the river Weaver, it is stated 


entirely under my superintendence when I was engineer for the Naviga- 
tion from 1872 to 1877. The working drawings of the machinery and 
ironwork were prepared by Mr. Sidengham Duer, while the masonry 
and foundations were di ed by myself, and carried out, as well as the 
sinking of the iron cylinders, by workmen —7s under my super- 
itendence. . Watr SANDEMAN, 
2, St. Nicholas-buildings, Newcastle-upon-Tyne, August 31st. 
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The following Volumes of Tuk Enoineer can be had, price 18s. each ;— 

Vols. 3, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 43, and 49. 

A complete set of Toe Encinger can be made up, comprising 49 volumes, 
price 40 guineas. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below : —Foreign subscribers paying in 
advance at the published rates will receive Tuk EnGineer weekly and 
= Subscriptions sent by Post-office order must be accompanied by 

ter of advice to the Publisher. Thick Paper Copies may be had, y 
Order, — Australia, Belgium, Brazil, British 
ittance ‘ost-o, . — jum, 

Colum! British Se, Hope, Denmark, Egypt, 

only), Germany, Gibraltar, Italy, Malta, Natal, 

Netherlands, New Brunswick, Newfoundland, New South Wales, 

New Zealand, Po’ 8 


, Ro witzerland, Turkey, 
United States, West nage bh — est Indies, China vid Sou‘ pton, 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and si. : odd lines are 
charged one shilling. The line —— seven oma f When an adver- 

tisement 


measures an inch or more the charge is ten shillings per inch. All 
single ad Srom the country must be accompanied by stamps in 
Alternate advertisements i i 


regularity, but regularity cannot be guaranteed in any such case. All 
‘ition. 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
o’cLock on THuRSDAY EvENING IN EACH WEEK. 


*,* Letters reloting to Advertisements and the Publishing Department of 
Publisher, Mr. George Riche ; all 
letters to be addressed to the Editor of Taz Enainzer, 163, Strand. 


_THE ENGINEER. 


SEPTEMBER 3, 1880, 


INGOT IRON, 


Ir has become so difficult to say what is the difference 
between Bessemer metal and wrought iron that for some 


time past engineers and metallurgists alike have fre- | boil 


quently substituted the words “ingot iron” for “ steel,” 
and there can be no possible objection to the change in 
terminology ; indeed, it is very much to be commended. 
The word “steel” ought to be confined to the product of 
crucible or the cementing furnace, which always pos- 
sesses characteristics which mark it out clearly and 
unmistakeably from any form of iron, While, however, 
it is certain that ingot iron resembles very closely iron 
the puddling furnace instead of the converterfor 


the open hearth, it is also certain that it 
some characteristics which are very different from 
any manifested by iron, and of these and of their 
nature it is essential that all makers and users 
of ingot iron should take note. Steel came to us 
after iron ; and the qualities of steel are all estimated and 
pronounced good or by comparison with iron. Low- 
moor, for example, and Bowling are taken as standards, 
and we hear it said that a given steel is as “tough as 
Lowmoor,” or that it “works like Bowling.” In the 
course of years Lowmoor and Bowling—indeed, the best 
Yorkshire irons generally—have been brought up to a 
high degree of excellence, if excellence be supposed to 
consist in complying with the demands made by engineers 
for special qualities in the plates they work. us it 
has been found to be good practice to flange boiler plates, 
instead of using angle iron to connect them, 2nd Lowmoor 
and Bowling plates have accordingly been made which will 
flange perfectly. Then steel plates were produced, with 
the same object in view, and with more or less success. 
Although it is convenient to call what has been for a long 
time known as “steel,” ingot iron, and although it is 
also convenient to compare ingot iron with ordinary 
iron, we must not go too far, and assume that the two 
materials are practically the same for constructive pur- 
. On the contrary, there are very wide differences 
laaiaas them, and it is just as well that these differences 
should not be overlooked even for a moment. 

The great peculiarity about ingot iron is that for some 
reason not yet understood, certain impurities affect it more 
than wrought iron ; and that it is also very easy to set up in 
it intense initial strains, which never seem to exist in 
wrought iron. It is very well known that Lowmoor and 
Bowling plates are by no means absolutely perfect, and 
it is probable that of late years the metal is not so good 
as it used to be. Be this as it may, plates from York- 
shire are now and then found to be very bad indeed. 
This fact is freely used by the advocates of steel. 
Thus, when a steel plate fails, they will ask, “ Well, does 
an iron plate never give way?” This is a very good 
argument up to a certain point; but it must not be 
pushed too far. No one contends that the so-called perfect 
iron plates do not fail now and then; but a very littie 
experience suffices to show that they do not fail in quite 
the same way as steel plates. It is not, in truth, the 
failures of ingot iron, but the manner of failure, which 
exerts the most malign influence on the future of the 
metal. To explain what we mean we may cite the case 
of a boiler-plate of steel which is all round—say 
a back plate for a locomotive boiler. This plate is com- 
pleted, put on one side for the night, and in the morning 
it is found that the flange has come away from the plate 
everywhere. Here we have, in the first place, all the labour 
which has been expended on the plate wasted ; but 
far worse than this, we have an element of doubt and 
uncertainty introduced which is prejudicial in the 
extreme to steel. If a plate leaves the flange while lyin 
quietly in a yard, who is to say whether, should a secon 
and similar plate be worked into a locomotive, it may not 
leave the flange when steam is up, and with the most dis- 
astrous effect? This is a very serious question indeed for 
those who have much responsibility, as, for example, 
locomotive superintendents. It will be said, and truly 
said, that Lowmoor plates will now and then part com- 
pany with a flange. We admit this; but there is no 
Instance on record of Lowmoor giving way like steel. 
The defect in the Yorkshire iron would manifest itself 
almost from the first ; and a crack would be found be- 
tween the flange and the plate before the metal was cold. 
In one word, if wrought iron will bear the ordeal of 
being worked into es it may be relied on to sup- 
port heavy strains, ut when we come to deal with 
ingot iron there is apparently a risk that when work is com- 
plete it will, as in the case of the Livadia’s boilers, tumble 
to pieces before it is put to use; or that having been 
put to use it will fail without a moment’s warning. 
About the worst defect that Lowmoor or Bowling 
plates will manifest is a tendency to blister— very vexa- 
tious and annoying, but not very dangerous. t us 
imagine that the Livadia’s boilers just withstood the 
150 Ib. water test and had gone to sea; will any 
one, knowing what we now know concerning them, 
assert that the boilers would not have been more 
dangerous than if they had been made of good 
tough cast iron? To put this more plainly, the 
new shells are to be e, if they have not yet been 
made, of steel supplied by the Steel Company of Scot- 
land. What is the security that this metal will be better 
than that which failed? Samples will bear specified 
tests ; but so did the steel supplied by Messrs. Cammell. 
When we come to dive below the surface of things, it 
will be seen that there is no security at all that the new 
boilers will not behave like the old boilers, save the 
eminent reputation of the Steel Company of Scotland. 
But surely it must be admitted that this is a state of 
affairs quite without parallel as regards iron. Wrought 
iron has a reputation of its own ; but steel at present, and 
7 for a long time to come, has no reputation, and 

epends for its popularityas a constructive material on the 
reputation of those who make it. Let it not be forgotten 
that while both wrought iron and ingot iron are liable to 
fail, the characteristics of these failures are entirely 
different. The failures of steel are almost always 
treacherous ; those of iron honest and above board. 
Leaving out blisters, when an iron plate fails, it fails 
under the smith’s hammer. If it be possible to make a 
boiler shell of Yorkshire iron, we may rest certain that 
iler shell is a good one, and that if it be tested to 
150 Ib, it will carry 75 lb. per square inch with safety. 
But we have no certainty that if we make an ingot iron 
shell that shell will be a good one; on the contrary, it 
may crack here, there, and everywhere, and even though 
it withstands 150 lb., aly no means follows that it will 
be quite safe when worked at half that pressure. If the 
ja come from a given firm the chances are all that the 

iler will stand; but if the ee come from another 
firm, it is quite possible that it will not atand,fand this 


uncertainty exists although every known means of satis- 
fying ourselves that the metal is good, save that of 
buying the metal in a certain place or from certain firms, 
has been tried with perfect results. 

To assert that these things are not so, or that we draw 
an exaggerated picture, is worse than useless. We 
happen to know that the history of the failures which 
have attended attempts to introduce and to adopt steel as 
a constructive material will never be written. It is a 
sealed book to the general public. We have already 
explained that those who use steel and find it wanting 
hold their tongues. Those who make steel are equally 
desirous to say nothing about their failures. This policy 
of reticence is to be deplored. Ingot iron is to be the 
constructive material of the future. In a very few years 
boilers, ships, oreent will be made of it; but a 
good deal has to be learned first concerning the mode of 
making it, and the mode of using it to the best advan- 
tage. Failures are as instructive as successes, and more 
so in this case ; and publicity should be courted rather 
than discouraged. It is no shame to an engineer that a 
steel boiler has failed ; it is no disgrace to the makers of 
the plates that they have not turned out well ; but it is 
above and beyond all else in this connection, essential 
that we should know all about the idiosyncracies of steel 
or ingot iron. We could easily name many points on 
which research is required. For example: Why is it 
that local strains may, and undoubtedly do, exist in 
steel which do not exist iniron? A plate of wroughtiron 
may be found which will bear 25 tons on the square inch 
tensile strain, and which may be bent and contorted 
in all sorts of ways, and yet will not break. Holes may 
be punched in it, and its edges may be sheared without 
weakening it. An apparently similar steel plate, also 
with a tensile strength, say, for example, of 25 tons to the 
inch, and seemingly even more ductile, will crack a few 
hours after it has been handled, and may be rendered 
worthless by punching a couple of holes in it, or by 
shearing the edges. Cheeta ly these plates will be to 
all appearance nearly identical, why then do the two 
behave so dissimilarly? It would seem that the answer 
is to be sought in the method of manufacture. Ingot 
iron is practically free from cinder, but the very best 
Lowmoor is not. The molecular arrangement of the 
steel plate is not fibrous like that of the wrought iron, but 
either amorphous or crystalline. What part does fibre play ? 
Is it not possible that it distributes strains, carrying them 
across fixed lines of demarcation? May it not be that 
fibre acts somewhat as a calico lining to a postal envelope, 
to use a crude simile, and so toughen more than it 
strengthens? The great difference between the fracture 
of a pane of glass—illustrating brittleness—and that of 
a piece of wha toughness—is that the 
line of fracture of the one is definite and precise and in 
planes, while that of the other is irregular and diffused, 
and the area of surface separated is, other things being 
equal, much greater in the one than in the other. Even 
microscopical fibres may play a very important part in- 
deed in the economy of steel, and much may be learned 
from an examination of the surfaces of fractured plates, 
ooth of wrought iron and ingot iron, which will be of 
future use. ff it can be shown that the best ingot iron 
for constructive purposes is that which shows most indi- 
cations of the presence of fibre in its composition, a great 
deal will have been gained. Chemistry has, too, some- 
thing yet to learn and to teach us. Amongst other things, 
why small quantities of sulphur, phosphorus, and silicon 
should affect ingot iron far more prej udicially than as 
affect wrought iron as made in the puddling furnace. It 
has been said, for example, that the steel of the Livadia’s 
boilers contained 0°09 per cent. of silicon. We have 

reason to doubt the accuracy of this statement ; 

ut, supposing it to be true, it is quite certain that 

wrought iron plates containing that amount of the im- 

purity would not have behaved as did the ingot iron of 
vhich the Livadia’s boilers were made. Why? 


ENGLISH AND AMERICAN LOCOMOTIVES. 

Nort a few of our readers will recollectthatin THz Enet- 
NEER for January 23rd, 1880, wedealt witha arenes 
concerning the relative merits of English and American 
locomotives, which had taken place between Sir Julius 
Vogel, Agent-General for New Zealand; Mr. R. M. 
Brereton; Mr. Maxwell, Engineer in Charge, North 
Island; and others. Mr. Brereton advocated the use of 
American to the exclusion of English locomotives on 
foreign railways, and we took exception to nearly all 
that he advanced. What we said then was severely 
criticised on the other side of the Atlantic, as was per- 
fectly natural. THe ENGINEER was said to be a preju- 
di against everything Ameri 
prejudiced in favour of everything English. This kin 
of writing we can afford to pass over without attempt at 
refutation. We felt, moreover, that the matter could 
not rest where it was left by the New Zealand Govern- 
ment 4 to which we drew attention; and we were 
right, urther correspondence has taken place on the 
relative merits of English and American locomotives, 
and this correspondence now lies before us in the shape 
of a “Memorandum for the Honourable the Minister for 
Public Works, New Zealand,” by Mr. Maxwell, and a letter, 
or peanenles, rom Mr. Evans, of New York, dated the 14th 
of February. This letter isa “Commentary on Mr. Max- 
well’s criticisms.” The criticisms in question appeared in 
the Government paper with which we dealt on the 23rd 
January. Mr. Maxwell’s Memorandum is dated May 5th, 
1880, and is a reply to Mr. Evans’s Commentary of the 14th 
of February. Weshall publish Mr. Maxwell’s Memoran- 
dum in our next impression, and our readers will then be 
better able to judge whether we have said anything which 
denoted prejudice against American locomotives. We 
have, however, a very great prejudice against mis- 
representation, and Mr. Evans's letter is full of 
misrepresentations. It is not necessary that we should 

ublish it in full, because Mr. Maxwell quotes very fully 
rom it; and Mr, Evans's statements are not backed up or 
supported by any arguments which it would serve Mr, 
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Evans to reproduce. We may, for instance, say that one 
of his allegations concerning locomotives in ‘New Zealand 
seems to be that the English engines have crank axles 
and grease, instead of oil axle-boxes, while, as a matter of 
fact, there are no inside cylinder engines and no grease 
boxes in use in New Zealand. It will not have escaped the 
memory of our readers that Mr. Brereton contended that 
American locomotives made a much larger mil than 
English engines, and we explained at the time that this 
might be accounted for in various ways. Mr. Maxwell, 
however, takes a more summary method, for he proves 
from American railway returns that the statement 
is not true. According to Messrs. Evans and Brereton the 
average performance of American locomotives is 30,000 
miles per engine per year; but Mr. Maxwell gives a 
table, prepared from official sources, which gives the 
highest American engine average duty at 24,790 miles, 
and the lowest at 14,855 train miles. In dealing with 
such a question as this it is before all things necessary to 
know how engine mileage is measured. Mr. Evans is so 
ppey! of what is done in this way in his own country, 
that he is not aware that on different American lines 
different systems of estimating mileage are used; and 
those who know how loosely American railway statistics 
are kept, will understand that Mr. Evans’s arguments 
about the superior mileage of American locomotives 
really come to very little when the truth is sifted out. 
We may leave Mr. Maxwell to deal with those portions 
of Mr. Evans’s commentary or pamphlet which deal with 
the relative cost of American and English engines and 
some other points; but there are certain statements made 
by Mr. Evans which we cannot pass unnoticed. Mr. 
Evans takes care to tell us that he is a member of the 
Institution of Civil Engineers, a member of the American 
Society of Engineers,and Council member of the American 
Geographical Society. The statements of a man thus 
qualified are no doubt competent to influence many minds; 
and the errors which they contain ought therefore to be 
displayed, that no harm may be done. Now it is 
a prominent feature in Mr. Evans’s pamphlet that he 
seems to think that modern English locomotive practice 
is just what it was twenty years ago, and that we have 
never tried in this country many things which are used in 
the United States, and have been rejected in this country 
after careful experiment. For example, we may mention 
steel fire-boxes and iron tubes. Both have been tried 
here, and with the result that, all things considered, 
copper fire-boxes and brass tubes are found to be much 
the better and more economical of the two. Mr. Evans’s 
t contention in favour of the American engine, is that 
it will pull more than the English engine. This is a 
very good argument in its way, and a standard of merit 
of the kind can have little urged against it when the com- 
parison drawn is fair. For example, it would be quite legi- 
timate to compare two goods engines, one American the 
other English, each with 18in. cylinders and 24in. stroke, 
and 48in. wheels. But it would not be legitimate to pit 
the American engine against one of Mr. Stirling’s Great 
Northern express engines, with a single pair of driving 
wheels 8ft. in diameter, 18in. cylinder, 26in. stroke. Mr. 
Evans goes back for his examples of what American 
locomotives can do to a date no less remote than 1858, 
and compares the performance of an English engine by 
“Hawthorne”—we suppose he means Messrs. Black, 
Hawthorn, and Co.— with an American engine by 
rs. These engines were tested on an incline on 
the Valparaiso — Chili — Railway. The American 
engine had cylinders 16in. diameter and 24in. stroke, 
and the driving wheels were 54in. in diameter. What 
the maximum tractive effort of a locomotive engine can 
be is not a matter of opinion, but of calculation. By 
Pambour’s well-known formula, an engine of the dimen- 
sions stated would exert a pull of 1141b. nearly for every 
1 lb. average steam pressure in the cylinder. This engine 
is said to have drawn 35 cars, representing a gross load 
of 587 tons, up an incline 11} miles with a maximum 
gradient of 1 in 168. The resistance on this incline was 
7820 lb., due to gravity. The velocity of the train was 
very nearly 17 miles an hour, and there were some 
11 chain curves to be traversed. We cannot take the 
resistance due to friction at less than 8 Ib. a ton all round, 
at the speed stated ; this gives us 4696lb. The total 
resistance to be overcome by the engine was therefore 
7826 + 4696 lb. = 12,522 lb. We have seen that 
the engine could pull 114 lb. for every pound of steam 
es in the cylinder. Consequently, the average cylin- 
er pressure must have been about 109 Ib., and the boiler 
pressure could not have been less than 130 Ib., and not 
115 lb., as stated by Mr. Evans. The total weight on 
the driving wheels was 39,160 lb., or only 3} times the 
tractive force exerted by the engine. This implies that 
the coefficient of adhesion must have been over ‘3 of 
the instant load on the rails, instead of *166. We 
do not hesitate to say that no such result was ever 
obtained with any locomotive, and we conclude either 
that the incline was much less than 1 in 168, or that 
the load was much less than Mr. Evans supposes. 
Mr. Evans adds that the English engine with éhin. by 
24in. cylinders was only able to haul 335 tons to 
the top. As this engine had a load on the drivin 
wheels of 64,081 lb., it is very probable that it posse 
adhesion enough to do what we are told it did; but 
unless Mr. Evans is pompaet to maintain that a loco- 
motive engine can have a coefficient of adhesion of 
more than 0°3 of its weight over a run nearly twelve 
miles long, he must qualify the statement he hus made 
concerning this performance, or withdraw it altogether. 
With the personalities made use of by Mr. Evans we 
shall have nothing whatever to do, bearing in mind a 
useful and well-known adage; and personal abuse, charges 
of bribery, unfair dealing, and such like, Mr. Evans 
distributes very freely. The more closely his Commentary 
is examined the less solid matter do we find in it. One 


point with which he deals is the opinion expressed very 
often in this country, that American 
way is not equal to English permanent way. 
true, but it makes Mr. Evans very angry 


is is quite 
that such a 


thing should be said. On some of the main lines of the 
Union very good roads are now to be found ; but none the 
less is it certain that the great bulk of the American track 
is worse tlian the great bulk of the permanent way of 
Great Britain. We do not, however, as Mr, Evans seems 
to think, condemn the whole American railway system. 
On the contrary, we hold that Americans have every 
reason to be proud both of their roads and of their engi- 
neers; but we will not concede that the American loco- 
motive engine buildercan turn outa better locomotivethan 
his English rival for any conceivable purpose. Nor has 
op Evans adduced one sound argument to prove that 
e can. 

The great difficulty which American engineers meet 
with in proving the superiority of their engines, is that 
they have no accurate data to go upon. The accounts of 
American railways are not kept with anything like the 
minute accuracy of English railway accounts; and conse- 
quently, concerningsuch matters as the mileage of engines, 
only vague particulars can be supplied. So far as trust- 
worthy evidence is to be had, the American locomotive, 
whether it be worked in the United States or elsewhere, 
is very expensive in fuel, and this fact is, we believe, 
admitted by most of the unprejudiced master mechanics 
of the United States, and they have in many cases 
resolved to endeavour to make matters better in this 
respect. Mr. Howard Fry, an American engineer in 
whom Mr. Evans has much faith, commenting on 
the small fuel consumption of English locomotives 
last year to the Master Mechanics’ Association, said, 
“The methods by which such economy is produced are 
well worthy of study, and it would be an interesting experi- 
ment if some American railway compeny would purchase 
an English engine of a type suited to its service, and 
ascertain by actual experiment if similar results are 
obtainable in this country.” Concerning the evaporative 
efficiency of American locomotive boilers with the steel 
fire-boxes and iron tubes, so much praised by Mr. Evans, 
our readers will find information in our impression for 
September 19th, 1879. From 5 Ib. to 5} lb. of water per 
pound of coal, or one-half the English rate, seems to be 
about the ruling evaporation. As to the use of the bogie, 
on which so much stress is laid by American engineers, Mr. 
Evans among the number, it will be enough to say here 
that the bogie went from England originally; that at 
first it was not wanted here, but that of late years, as the 
weight of locomotives increased, it has come into extended 
use; and far better bogies than any known in the States, 
—for example the Adams bogie—are now to be found 
on almost all our main lines. In many instances, 
bogies have been tried and abandoned again as 
not being worth the additional cost. Concerning 
carriage stock; the British public does not like the Ameri- 
can car, and attempts to introduce it in this country have 
failed. The Pullman sleeping cars and drawing-room 
cars are but a moderate success. In the United States a 
large proportion of the rulling stock is very much heavier 
than anything we require. For example, Pullman cars 
are now being run in the United States weighing 60 tons 
each, carried on three four-wheeled bogies, and accomo- 
dating only about fifty engers. The fares are very 
high ; yet we do not think English shareholders would 
care to work so much dead weight per passenger. 
We have never disputed that there are good 
points—excellent points—in American locomotive prac- 
tice. But we cannot call to mind a single instance 
in which an American engineer has granted in a 

ublic journal that there is anything good in English 
ocomotive practice. We must once more remind Mr. 
Evans that vague statements in condemnation of English 
engines are quite beside the mark; and that yet more 
vague statements concerning American locomotive per- 
formances are equally useless. If Mr. Evans wishes to 
advance this controversy a step he must make himself 
acquainted with the truth concerning American locomo- 
tives, and publish facts. The task will probably be too 
hard for are because, as we have said, it is next to 
impossible to obtain trustworthy information concerning 
the performance of American engines, but it must be 
done if he wishes to carry conviction to the colonial mind. 
They have begun to learn both in Australia and New 
Zealand that the best locomotives can be had elsewhere 
than in America. 


AMERICAN PATENT LAW. 

We publish this week another letter from Mr. Fahie on 
patent law. Mr. Fahie, notwithstanding the note which we 
appended to his letter which we published last week, still 
appears to think that the cost of patents is very much less in 
the United States than it is here. Much mischief may be 
done by the spread of erroneous ideas on this subject, and we 
make one more attempt to set Mr. Fahie and those who are 
of his opinion right. In a paper read on the 7th of August 
before the London Association of Foremen Engineers and 
Draughtsmen by Mr. John Standfield, the same argument as 
Mr. Pahie's was used; and Mr. Standfield told his hearers 
that a patent could be had in the United States, good for 
seventeen years, for £7. This, we repeat, represents the mere 
office fees. In the United States a patent cannot be ob- 
tained without the aid of a patent agent, and the very 
smallest fee which he charges is £10, and this only in very 
exceptional cases. In this country a patent can be taken out 
without the aid of an agent, and the office fees amounting to 
£25 represent the patentee’s outlay, unless he on “pi many 
drawings. The difference, then, in outlay is really not that 
between £7 and £25, but that between £17 and £25. But we 
have by uo meansdone here. It is the exception for the Board 
of Examiners in the States to grant a patent at all until they 
have heard arguments in favour of granting it. These argu- 
ments are usually, though not necessarily, brought forward 
by counsel, and counsel's fees thus form a very important 
item. Again, appeals are allowed from the decision of the 
examiners, and these appeals cost a great deal of money. A 
case came under our own notice not long since in which an 
inventor in this country, rashly believing that the cost of an 
American patent would not exceed £20, gave instructions to 
an American patent agent to take one out for him. He got 
his patent in six ne after it was asked for, and a bill for, 
in round numbers, £400, the major part of which had been 


spent on counsel’s fees. There are, of course, excep. 
tions to the general rule, but no one should ever calculate on 
paying less than £100 for an American patent, and this all at 
once, before the patent has been worked. Furthermore, after 
all the apparent care taken to make the examination for 
priority complete—and the most trifling thing is regarded as 
an anticipation not long since, for example, a patent was 
refused for a new process of making steel, because the fur- 
nace had a slight resemblance in the arrangement of the flues 
to a domestic stove—the Patent-office authorities take the 
utmost care to point out that they in no sense or way 
gramnine the novelty of any invention, and as a matter of 
act about as many duplicate inventions are patented in the 
United States as in this country. If our correspondent 
wishes to convince people that patents are really cheaper 
and more easily obtained in the United States than in Great 
Britain, he will have to publish a few bills furnished by 
American patent agents to their clients, with a detail of the 
circumstances. The office fees, no doubt, are small, but they 
also constitute but a small proportion of the whole expense 
of a patent in the United States. 


THE GREAT WESTERN RAILWAY COMPANY. 


Nor the least interesting of the reports of the railway 
companies is that of the Great Western Railway. Its experi- 
ence during the past half-year is similar to that of many of 
the chief railways. It has largely increased its traffic and its 
income ; and though its working expenses have necessarily 
increased, that increase has not been in a ratio so rapid as 
that of the increase of the revenue. In regard to the 
passenger traflic, the Great Western has the rather unusual 
experience of a general increase—one diffused over the whole of 
the classes. In the half year, when compared with that for the 
corresponding half of last year, it records an addition of 
nearly £5000 to the revenue from first-class passenger traflie ; 
an increase of £32,000 in the ‘receipts from second-class 
passengers ; and the still larger increase of £48,000 from the 
travellers in the popular third-class. The season ticket 
holders’ payments, it may also be said, show the satisfactory 
increase of £3000 on the half year. In, the merchandise 
traffic there is a large addition ; and a substantial if subsidiary 
one in the revenue from the mineral traffic. Like most of the 
companies that own docks, the Great Western acknowledges 
an additional revenue from that source of its receipts; and, 
although, as hinted previously, the gross expenditure has been 
increased, yet the percentage of the working expenses to the 
traffic receipts has been reduced from 51°170 to 50°030—a 
satisfactory sign that the economy recently brought about 
has not yet fully passed away. Hence, despite the increased 
capital charges, there is a substantial addition to the dividend. 
But it is needful to add that the capital expenditure of the 
Great Western is much below that of several of the chief 
railways. It spent rather more than £208,000 in the past 
half year ; it proposes to expend £283,000 in the present ; and 
after that its proposed capital expenditure is £1,288,000—a 
much smaller sum than that ofany of the great companies of the 
south or the midlands. In the last half year it spent £11,227 
on additional working stock; in the present half year it 
proposes to expend £105,000 ; so that it is evident that there 
1s a preparation in progress for a widely extended trade, and 
generally it may be said that the prospects of this company, 
in common with those of others, are brightening for the trade 
revival which is now affecting all, and there is ground for 
hoping that as the influence widens the circulation of money 
will be greater, and the railway companies will have to prepare 
for greatly increased volumes of tratlic in an early future. 


WHAT IS IT? 


WE have received the following intensely | 
document from Mr. Wm. E. Zigler, of Chatfield, Crawfor¢ 
County, Ohio, dated Angust 11th, 1880. We are not quite 
certain whether it refers to a new telegraph, an organ blower, 
a gas engine, a fresh water distilling apparatus, or anew game, 
but it is, no doubt, a very clever invention, As the circular 
presents itself to our feeble intellect, however, it is, to 
some extent, a conundrum, but it is not accompanied 
with any promise of a prize for its solution :—‘‘ Monetiks: 
the hydro-oxy metamon: a new system of electro- 
mechanics.—To electricians: the present great activity in 
electro-mechanics impels the disclosure of this hypothesis. 
The general theory of the monad will be developed in a future 
thesis, and a special section may be devoted to a more detailed 
examination of its system of electro-mechanics. Mathematical 
the monad: the notation of this concept is composed of the 
terms, meta-center, and the dual tenseors. Argument: * * * 
Discussion of the monad in the general equation of energy, 
and its extended physical discernation, hypothecates a new 
method of dynamo-electro, and electro-dynamo metamorphosis. 
Mechanical the matamon.—The mechanism : divides in two 
descriptions, that of the metacenter and that of the tenseors. 
The meta-center: is a spherical shell containing an electrolyte. 
In the centre of the shell is a hydro-oxy, burner, thermolytically 
determining the degree of internal resistance. The tenseors: 
are a dual arrangement of cylinder, pistons, valves, regulators, 
motor and electro connectors, and mechanism of detail. The 
molecular action intended is the inverse migrative atomic, and 
gasseo-liquid cycle of dehydrogen monoxide—H2 0. The 
metamorphosis: the monetic theory of this metamorphosis is 
excluded by the design of this exposition. A quantitative 
illustration only will be given. A Snag sine motor wry 
accreated in the hydro-oxy cylinders, is evolved from the 
minima maxima and mean tensions, their area and dynami 
distance. The tensions will be functions of the inverseation 
of loci of mass to loci of motion. Let the unit tenseor of a 
metacenter be 1 liter or cubic decimeter. The minima tension 
—in atmospheric equilibrium—is per square centimeter 
1000 grams, inverseation 2000, maxima 2,000,000 grams, mean 
1,000,000, and which equated with decimeter area and motion, 
gives in dynamical units, 10,000,000 gram-meters, meta- 
morphosed per cycle.” Certainly ; why not? 


LITERATURE. 


Bericht iiber ausgefiihrte Versuche an einer 150 pferdigen Com- 
pound-Maschine des Kammgarn Spinnerei, Augsburg. B 
Professor M. Sonroter and Dr. Hays Bunter, C. Wolf 
and Son, Miinich, 1880. 

Tuts forms a very complete report on the experiments 

made by a Commission of professors and engineers on a 

150-horse power—indicated- steam engine, constructed 

by the Maschinenfabrik, Augsburg, in 1879, for the Kamm- 
garn Spinnerei, Augsburg. The makers guaranteed 7} to 

8 kilos. feed-water per indicated horse-power per hour, 

deduction being allowed for condensed water in steam 

pipes. The experiments were made after the engine had 
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run about six months. The engine is of the well- 

known compound receiver type, that is, with cranks at 

90 deg. The following are the principal dimensions :— 
High-pressure Low-pressure 


cylinder, cylinder, 
Diameter ... . 37000mm. ... 611°66 mm. 
Stroke... 95000 mm, 951°00 mm. 
Piston rod diameter 74°50 mm. 74°50 mm, 
One end. Both ends, 

Space swept through by 

piston infront ... ... 94°'00c, dec 
Space swept through by 

piston on back ... ... dec. 
Average... 100°07¢. dee... 275°30c. dec. 
Proportion of cylinders as to 2°75 
Volume of receiver... ... 327 dec, 
Volume of receiver... ... _ 119 
Volume of large cylinder ~ 
Strokes per minute... ... = 71'29 _ 
Average piston speed... = 2°26 m, -~ 
Cut-off in high-pressure 

cylinder, average of 

0237 of stroke — 
Total expansion in both 

cylinders... = about 12 times 


Distance C to C of cylinder, 3°225 m.; fly-wheel, 4°6 m., 
with 8 hemp ropes; pulley, 2°54 m., on second shaft ; 
distance between crank shaft and second shaft, 7°3 m.; 
speed of ropes, 17°1 m. 

The valve gear on both cylinders is of the Corliss type— 
Sulzer modification—with poppet valves ; the governor 
regulates the expansion in the high-pressure cylinder. 
Steam from boilers, before guing in to the small cylinder, 
circulates in the jacket ; after the completed stroke, steam 
es into the receiver under compression to nearly one- 
lf stroke, as the receiver up to then is shut off from 
the large cylinder; then the expansion from the small 
cylinder through the receiver into the large cylinder 
takes place. The large cylinder is also provided with a 
jacket fed from boiler direct. The receiver also is heated 
by fresh steam from the boiler by ajacket. The con- 
denser and air pump are underneath, the latter has a 
stroke of 310 m., and is 330 mm. diameter. 

The experiments lasted four and a-half days, in which 
time 864 diagrams, were taken, i.e, every quarter of 
an hour on both cylinders simultaneously. A 
pressure averaged 5°89 kilos, per square centimetre 
atmospheric pressure. The steam pipes were 120 mm. 
internal diameter, 22 m. long. The feed-water and water 
of air pumps was accurately measured. The principal 
result is as follows :— 

Indicated horse-power 131°71 

Efficient 115-43} Percentage ... 

108, 
Quantity of feed-water, total without deduction, 
r hour per indicated horse-power ...... ... 6° 
*Ditto, condensed water in steam pipes deducted... 6°618 
Against 7? — 8, as guaranteed. 
Coal consumed per hour per horse-power indi- 
Coal consumed per hour per horse-power efficient 0°992 
Rheden coal of the Saar, with 7°41 °/, ashes, and an 
evaporative power of 7°63 times its weight in 
water from 0° — 100°. 
The report contains also very full and detailed figures 
about the chemical composition of coals and coal con- 
sumed, residues, feed-water consumed, composition of gases. 
and the distribution of caloric with regard to losses an 
useful quantity. Two very complete tabulated state- 
ments accompany the report, from which at a glance a 
great deal of practical information can be deducted. 

These experiments may serve as a good example how 
such things should be carried out. They were like those 
experiments made by Professor Linde in 1871, at the 
same mill with a coupled 400-horse power Sulzer 
engine, the account of which was published in 
the Bayerisches Industrie und Gewerbeblatt, 1871. The 
guarantee in this case was between 8 and 9 kilos., and 
the experiments showed 8'761 kilos. If we consider that 
these figures relate to three times more powerful engines, 
and compare the present figure of 6°618 kilos. of water per 
hour per indicated horse-power, we may say that this is 
a good step forward in ten years’ time. 


BRACED PIERS FOR BRIDGES. 


By Roserr H. Sarru. 
Late Professor of Engineering in the Imperial University, Tékio, Japan. 
No. IV. 


Havine now shown how to calculate the leading dimen- 
sions that are required for the horizontal section of a pier, 
we have next to endeavour to explain what strength is 
necessary in the bracing. 

f the bracing were so arranged as to make the whole 
structure what is called non-redundant—that is, so that 
it has not a larger number of parts than are just neces- 
sary to keep it in shape when any distorting forces are 
applied—then, in that case, it weela be quite easy to sa 
at once what would be the whole thrust or pull throu 
each of the bracing bars, For each diagonal bar it would 
simply be the whole horizontal wind force acting on that 
portion of the structure lying above the diagonal in 
question, divided by the sine of the angle of inclination 
of the diagonal to the vertical. For each horizontal 
bracing bar, the force would be the same as the above, 
only in this case the angle being 90 deg., the above 
divisor, being the sine of that angle, becomes unity. The 
length of the bracing bar stretching from column to 
column being eqns! to the distance between the columns 
divided m e cosine of the above angle, it is easy to 
show mathematically that, if the only object were to 
spare material in the bracing to the greatest admissible 
extent, we should choose 45 deg. for the angle of incli- 
nation of the diagonals, This was pointed out for 


* This fi 


gure showed under different conditions as follows :— 


1) All jackets heated asabove .. .. .. .. 6618 
2) No jacket heated on low-pressure cylinder 6812 
8) Ditto, andom receiver .. .. .. 7282 
Volume of receiver, diminished by one-third, otherwise 
(5) ers, diminished by one-third, otherwise 
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horizontal girders some years ago by Mr. H.'Bow. But 
both for horizontal bridge girders and for the pier struc- 
tures we are now considering, the proposition requires 
some modification. The greater we make the above 
angle, the wider apart become the points of support of 
the booms of the girder or the columns of the pier, and 
consequently, since each is exposed to a distributed 
transverse force, the stronger do they need to be made 
against bending between the points of attachment of the 
bracing. This consideration is of greater consequence in 
the design of horizontal bridge girders than in that of 
piers, because, in the latter case, the transverse distri- 

uted bending force is only the occasional wind pressure 
on the pier columns. It also becomes of greater import- 
ance the further apart the girder booms or pier columns 
are—that is, speaking generally, the larger is the size of 
the structure. In all cases it should lead to an angle 
somewhat less than 45 deg. being chosen; that is, 
in the case of piers, the diagonals should lie rather nearer 
the ictosatel than the vertical. In the case of piers 
whose columns are of cast iron, there is also another limi- 
tation to this angle arising from it being impossible to 
cast ap pag | and at the same time of sound metal 
pillars of more than of about 12ft. or 14ft. in length. If 
the span between the columns is greater than what is 
considered the maximum desirable length for the indi- 
vidual pipes of which the columns are made up, then a 
correspondingly smaller angle than 45 deg. will be chosen 
for the bracing diagonals, because it would introduce a 
dangerous element of weakness in the structure to allow 
a diagonal brace to be attached to a higher tier of pillars 
on the one side than that to which it is attached on the 
other. It will conduce to the strength of the pier as a 
whole if each diagonal stretches from the top of one such 
tier on one side to the bottom of the same tier on the 
other side ; or in the case of a very narrow pier each 
diagonal may “oe | just half the height of one tier of 
column-sections. From what has been said, it is obvious 
that no very definite rule can be laid down as to how to 
choose the best angle of inclination for the diagonals. 
The whole height of the pier is first to be divided into 
such a number of equal parts as will give to the separate 
pipes lengths suitable for good casting. The distance 
rom column to column is then settled according to prin- 
ciples which have been already explained. This being 
done, little choice is left for the exact inelination of the 
diagonals, if attention be paid to the rule that none of 
them should not cross from one tier of pipes to the tier 
below. It should always be arranged that the inclination 
to - horizontal should lie between the limits 30 deg. and 


50 deg. 

One great differente between bracing for horizontal 
bridge-girders and that for piers consists in this, that in 
the former case there is no difficulty in using symmetrical 
bracing without reduplicating the parts, i.e, without 
introducing a large amount of redundancy. In that case 
the axis of symmetry is transverse to the booms. In the 
case of the piers, on the contrary, the axis with reference 
to which symmetry is pre ( is vertical, that is, 
parallel to the columns which correspond to the booms 
of the girder. Symmetry in the structure with regard 
to this axis is desired, because when there is no wind the 
load is distributed symmetrically with regard to this 
axis, and when there is wind it is to be reckoned that it 
may blow from either side. It has been already ex- 
plained that it can usually be predicted from which side 
the greatest wind will come, but that this will not be 
allowed to sanction the introduction of want of symmetry 
in the design unless in exceptional circumstances. 

In nearly every design for bracing for a pier, conse- 
quently, there will almost certainly be a large amount 
of redundancy. But before considering the redundant 
structures it will be found useful to compare the dif- 
ferent possible systems of bracing each reduced to non- 
redundancy. We will only consider here three simple 
typical cases, because the investigation of more compli- 
cated ones would be unsuitable for the present paper, 
and the comparison of the following three diagrams 
will lead to the most important practical conclusions. 

Let us take first a case, Fig. A, of symmetrical struc- 
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ture which becomes non-redundant if only the top hori- 
zontal binding tie—which ought certainly to be intro- 
duced in practice—be supposed removed. This hori- 
zontal top binding tie is represented by the dotted 
line. The accompanying figure shows the stresses on the 
different members. ose diagonals which are thrown 
into compression by the wind indi are shown in the 


‘(frame diagram in thick heavy lines, while those thrown 


into tension are drawn in light lines. If the various 
sections are equally proportioned to the forces through 
them, then the top horizontal bar represented by the 
dotted line will be thrown into tension to a certain 


amount. This tension will diminish the compressive 
force on each of the vertical members. The amount of 
this diminution is the same for every one of these 
vertical members, At the same time an extra compres- 
sive thrust is thrown on each of the diagonals ; that is, 
those in tension will have that tension diminished, while 
those in compression will have that compression in- 
creased. The amount of the alteration is the same for 
all the diagonals, and is greater than the alteration in the 
forces through the vertical members in the ratio of the 
secant of the angle of inclination of the diagonals to the 
horizontal. The absolute amount of these alterations in 
strain in consequence of the action of this top tie-bar 
cannot be calculated with any great degree of precision, 
because it depends largely upon the perfection of the fit 
or the looseness of the joints. If the joints wereall quite 
perfect, then it could be calculated easily enough as soon 
as all the sections are determined and the modulus of 
elasticity of the materials used are known. 

In the diagram the external forces acting on the joints 
at the sides are represented as oblique, because each is 
compounded of a wind-force supposed horizontal and the 
weight of the section of the column above the joint. The 
wind forces on the joints of the leeward column are taken 
much smaller than those on the windward side. 

Compare now this diagram with Fig. B, the diagram 
for another class of bracing. In order that the compari- 
son may be a just one, the same general dimensions are 
taken for the pier, the same inclination for the diagonals, 
and the same set of external forces exactly. 

There is in the structure represented diagrammatically 
in Fig. B no redundancy. The diagonals slope upwards 
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from the windward side of the pier and are in tension, 
while the horizontak bars are in compression, The forces 
through ali the vertical members are greater in Fig. B 
than in Fig. A. The forces also through the bracing bars 
are throughout greater than the corresponding forces in 
Fig. A. The total length, however, of the bracing bars in 
Fig. B is less than that in Fig. A, so that the advantage 
in economy of material of A over B is nut so great as it 
appears at first sight. With the special proportions in 
the illustration the difference in the bracing between the 

two is about 16 per cent. 
In Fig. C the diagonals are ba - sen to slant down- 
from the windward side. ey are then thrown 
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into compression, while the horizontal braces are put in 
tension. Comparing B with C, we observe that the 
forces through the diagonals are of the same magnitude 
in either case ; the forces through the horizontal bars are 
somewhat less in C than in B; and the forces through 
the vertical members are strikingly less in C than in B. 
These last are also less in C than in A. 
So far as the vertical members are concerned, then, the 
last of these arrangements shown, viz., that in Fig. C, is 
the most advantageous ; while if we were to consider the 
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THE ENGINEER Serr. 3, 1880. 
. . patents are ted, I am of opinion that the system of exami- that I wish to mak ks. (1) T hi: noe 
alone, g nation is of the utmost importance, seeing that should anythin; ling at a to 


advantages of the two other —— may be combined by 

adopting an arrangement of bracing in which we have 

the double diagonals crossing each other besides the 

horizontal bracing bars, such as is seen in the accompany- 

ing sketch D. it is to be carefully noted that in this 

system the diagonals are struts, and the horizontal 
ing bars are ties. ‘ 

This system could be arrived at from the consideration 
of B and C alone. B and C differ only in the direction 
in which the wind impinges on them. The two struc- 
tures are in themselves identically the same structure— 
except that in one case the diagonals must be constructed 
as struts, while in the other the horizontals must be made 
struts. But the wind blows sometimes from one side 
and sometimes from the other. Therefore, we ought to 
take the more advantageous of the two, which is C, and 
reduplicate its a pe so as to make the whole sym- 
metrical and equally capable of withstanding winds from 
either side. 

We may also consider the problem from the point of 
view of Fig. A, which shows most advantages, so far as 
the bracing is concerned. If the whole deformation of 
the structure in consequence of the strains on the 
diagonal braces produced by the wind-pressure, be care- 
fully analysed, it will be found that the action is to make 
the pier as a whole bulge outwards slightly, ie, the 
vertical columns become slightly further asunder. This 
is the result, at any rate, if the various sections are 
equably proportioned to the forces through them. In 

er to prevent—or rather to diminish, because it can- 
not be prevented altogether—this bulging, horizontal tie 
bars are introduced. If, then, we further make 
the diagonals struts to provide for 
wind from either broadside, we arrive 
again at the design indicated in 


Fig. D. 
n the Tay Bridge the horizontal 
braces were intended to be struts, 
whereas the diagonals were tie-bars. 
As this is the exact reverse of what 
is recommended here, the present 
writer wishes to point out particu- 
larly the superiority of the system 
which has just been mentioned. This 
extent. It wo so even 1 
RS ae the various sectional lengths of the 
1c.D columns were only hinged together. If 
they were so hinged together, and if the various joints 
were made to fit well, and, furthermore, if the various 
members were all made exactly to the proper lengths, 
then the stresses in the different parts could easily be 
calculated beforehand by the method eapeees by the 
present writer in a paper read befcre the Edinburgh 
and Leith Engineers’ Society, and published in THE 
ENGINEER in January of this year. The method of 
calculation is somewhat complicated and laborious, and 
need not be explained here. It is sufficient to say that 
there is no essential difficulty in it. Jt only requires a 
little patience and carefulness. 


LETTERS TO THE EDITOR. 
opinions of our 
correspondents, 


THE PERKINS ENGINE. 

Sim,—With reference to your article July 30th, 1880, on the 
Perkins engine, I send you the following particulars corro- 
borating what you say about the ordinary marine compound 
engine giving as small or smaller consumption of coal. I am at 
present engineer of a steamer built and engined by the London 
and Glasgow Engineering and Iron Shiptuilding Company, 
Glasgow : Length of ship, 237ft.; beam, 30ft.; depth of hold, 16ft.; 
register tonnage, 520; engine’s cylinders are as 1 is to 34 in area ; 
piston speed, 457ft. per minute; boiler pressure, 75 lb.; both 
cylinders cutting off at half stroke; indicated horse power, six 
times the nominal horse power. The engines are numbered 212 
on the builders’ books : ship was put on station August, 1879, and 
in March of this year I got three different kinds of coal to test, 
the kinds were Ebbw Fale, Powell’s Dufferin, and Lancashire, 
10 tons of each, and an extra man was sent to weigh the coal as 
it was burned. I at the same time took several pairs of diagrams, 
and consumption per indicated horse power per hour was: Ebbw 
Vale, 1°541b. per hour per indicated horse-power; Powell 
Dufferin, 1°60 Ib. per hour per indicated horse-power ; ire, 
1°9 Ib. per hour per indicated horse-power. e cashire was 
the fastest burning coal I have ever used. I enclose the address 
of our marine superintendent, who designed the ship, and to 
whom I refer * no for any further particulars you may desire. 

I may add that all the London and Glasgow Company’s yn | 
are famed for their low consumption, and our coal was not d 
picked as in the case of the Perkins engine trial. 

At sea off Holyhead, 28th August. Carer ENGINEER. 


: THE PATENT LAWS. 

S1r,—In kindly commenting on my letter on the above subject 
in your last issue you say, “‘ It is true that the nominal cost of a 
United States patent is small, but the real cost of a good patent 
is very much greater than is usually supposed; the requisite 

for instance, was not to be had for nothing, and the patent 
agents fees are very 

I freely admit the obligation to supply a model has added 
somewhat to the expense of American patents, but it must be 
borne in mind that this only applied in particular cases where 
the invention was of a heavy or complex nature. In light or 
simple inventions, or those of a composition or chemical character, 
I do not think the applicant was put to muchexpense, because he 

usually supply a specimen or sample of the article sought 
to be the specimen did not exceed 
square. On this score, however, as you are doubtless aware, it is 
satisfactory to find the Washington patent authorities have 
recently made a rule which provides that my nope for patents 
need not furnish models unless officially notified todo so. Thus 
the er of furnishing models in future is, I believe, practi- 
cally abolished ; and as to agents’ fees ae hardly be con- 
sidered so heavy in the States asin England. Most respectable 
agents in America charge about £10, including preparation of 
drawings, while in Baaead agents charge from £15 to £20 in 
addition to the stamp duties for negotiating a British patent ; and 
= oncean American patent is secured and its value established, 
inventor is not called on to pay heavy stamp duties during 
the life of the patent as in England. 

Although you do not appear to set much value on the official 

examination to which American applications are submitted before 


resembling the applicent’s invention be discovered in the searc 
through previous records, the applicant is made aware of same 
and is allowed to amend his specitications, or if it should appear 
that he is substantially infringing ground already completely 
covered, the matter is usually abandoned altogether before 
incurring the expense of completing the application. 

Therefore recognising the fact that a search is made before an 
American patent is granted, and that no examination whatever 
takes place respecting the novelty of an English application, but 
on the contrary that British patents are frequently granted this 
week for the same thing actually paten last week, I am 
inclined to consider that the patentee in the Uni States 
receives more value for his money than when he seeks and obtains 
protection in the United Kingdom. mere 

I think also the observation that American patents are seldom 
regarded as valid or saleable until they have been submitted to 
counsel, applies with far greater force to British patents, for the 
reasons just stated anent the official examination. 

2 Nassau-street, Dublin, J. ANGELO Fautr, C.E. 

1st September. 


RAILWAY CROSSINGS. 

Sir, — The improved crossing on the subject of which Mr. 
J. G. Morris addressed you in your last issue is by no means the 
novelty he imagines. Some time since we designed a similar 
crossing, adapted to our tramway rails; inst however, of 
employing fich- lates and bolts and nuts, we use our ordinary 
oak key. We have many laid down, and we find they answer 
extremely well. SPIELMANN AND Co, 

Queen Victoria-street, E.C., Sept. 1st. 


SCHMID’S HYDRAULIC PUMPING ENGINES. 

Srr,—Referring to the sectional engraving of these hydraulic 
engines in your im ion of week, when the piston is 
moving towards crank shaft, and the water at plunger end is being 
delivered through retaining valve a into the higher service pipes, 
all the space between plunger and valve a, including admission 
port under the higher end of slide valve d, is of course filled with 
water at the higher pressure, while the space 6 in valve casing on 
back of slide has only the lower or normal pressure ; the result of 
this would be that the higher end of slide valve must inevitably 
be lifted off its face unless some provision is made to prevent 
this, not shown on 

You say you understand that the engine works very well ; still 
it would & interesting to know whether, in first applying this 
engine, the result indicated was experienced, and if so what 


measures were taken to obviate it? G. Dow... 
September 1st. 
CONTINUOUS BRAKES, 
Srr,—Will you allow me space in your columns to point out an 
unnoticed ? 


error inCapt. Galton’s report which I think has 
Captain Galton— p. 11 of his Report—makes allowance ‘for the 
tat: mo t 


r g of the unbraked wheels in the train,” but 
omits to take into account the rotating momentum of the brak 
wheels. Now the momentum of all the wheels, braked and un- 
braked, must be absorbed by the retarding forces. The total 
number of axles not being given, I cannot now determine the 
extent of this error, but if we assume the percentage of braked 
wheels to be the same as ‘‘ the percentage braked” of the train, 
then no correction will be required for the momentum of rotation 
of the wheels. Taking extreme cases from the table, p. 11 of the 
Report, I find for‘the Eames train when slipped a percentage 
88°9 — 0°81 = 88°1 per cent. and for the Westinghouse L. and Y. 
train 62°3— 3°7 = 58°6 per cent. The stops being, Eames 754ft., 
Westinghouse 668ft., averaged at fifty miles per hour on the level. 
Taking the distances without the introduction of the incorrect 
allowance referred to, we shall find, Eames 760ft., Westinghouse 
710ft.; this reduces the difference in length of stop from 86ft. to 
50ft., or 42 per cent. I would further call attention to the fact 
that comparing the retardations given in the tables is not a com- 
ison of brakes, for that retardation includes the retardation 
om to train resistances, which has not been separately determined 
for the several trains, which most likely have different resist- 
ances. If these were determined and deducted from the gross 
retardation a comparison of brakes might be made, otherwise the 
trials are useless and calculations based on them meaningless. 
Augast Francis CAMPIN, 


Sir,—Mr. Stretton, who writes in the English Mechanic and 
World of Science, furnished information to that paper, giving it 
out that a train in France, fitted with the vacuum brake, had 
run into the buffers at the station at Lille, to which accident he 
added other embellishments. I wrote and informed the editor 
that the statement was untrue, and defied Mr. Stretton to 
produce any reliable information on the subject. He then fur- 
nished that paper with a quotation from THE ENGINEER of July 
16th, as proving his assertion, stating that he would write to the 
authorities on the subject. As he has not, however, had the can- 
dour to correct the false impressions he strove to further in the 
matter, and as he cites THE ENGINEER as his principal authority, 
and seeing that you have inserted matter in your number of the 
16th July which is incorrect, I shall trust to your sense of justice 
to insert my letter, and the following my of a letter from Mr. 
Banderalli on the subject. I would also draw your attention to 
the fact that the date you gave for the supposed failure was in- 
correct. Az Mr. Stretton cites THE ENGINEER in other ways 
having reference to continuous brakes, I beg to enclose a - 
phlet where I have also cited Taz Encinzer, by which it will be 
seen that the Caledonian automatic accident, plus that with the 
Midland train last month in the tunnel, prove how correct the 
last ge lines are in the paragraph you wrote and I have 

uoted. 
: There are persons of authority in the railway kingdom who 
used to say that continuous brakes—when not even automatic— 
would cause more accidents than they would avert, and these 
gentlemen have probably entered this falsely-reported accident 
as an example of the opinions they expressed. 

Eltham, Kent, September 1st. Frepk. T, HaGcarb. 


[Cory.] 
Northern of France Railway, 
24th July, 1880. 

Sir,—You ask me if the train, which, on the 29th June last, 
ran very lightly against the buffers at the end of the Lille 
station was fitted with the vacuum brake. 

I have the honour to inform you that, contrary to the asser- 
tions of sundry English journals, neither the train nor the engine 
were fitted with the vacuum brake—engine 2948—and I ought to 
add that if the engine alone had been provided with this brake, 
the accident, which was not a serious one, would have been 
avoided, and the train would have been stopped before reaching 
the buffers. (Signed) D. BANDERALLI. 


e uoted by our correspondent does not refer in 
“ad to the failure of continuous brakes. It expressed five 
years ago what is now recognised as perfectly true, namely, that 
drivers should have the power of graduating and regulating the 
action of the brakes under their control, so that the brakes should 
go on with such force as those in charge of the train pl , and 
not as they pleased to exert themselves,—Ep. E,] 


THE WENNINGTON ACCIDENT. 

Sr1r,—The writer of the letter in your last issue on the Wen- 
nington accident, amongst other important remarks, points out 
that a continuous automatic brake would certainly mitigate the 
results of accidents of this nature, where the n runs off the 
rails. It is in answer to the editorial note at the end of this 
letter, in which 


this apparently self-evident fact is questioned, 


the tires of the wheels, so as to oppose a resistance to their 
revolving motion. This can be done until the coefficient of 
adhesion is reached, and then the wheel skids. (2) There is no 
reason to suppose that this adhesion between the wheels and the 
surface on which they are rolling is less in the case of their 
moving over the sleepers and ballast than when rolling on rails 
with a smooth surface. On the contrary, everything 1 to 
the opinion that this adhesion will be greatly i don t 
of the roughness of theroad. Therefore the wheels of the train 
will continue their rotating movement, and the action 
of the brake is sure to create an additional resistance 
to the forward movement of the train. In other words, 
the self-evident resistance to which a train is submitted when 
moving over a rough road is greatly increased by the action of an 
efficient brake. ‘To show this more clearly still, I will refer to 
what happened in the Wennington accident. The train was said 
to be running from 30 to 35 miles an hour at the moment it left 
the rails, and it ran some 167 yards, after which it struck the 
bridge, still with a speed so considerable that six or seven persons 
were killed. Now it is quite an established fact that a good 
continuous brake will bring a train to a standstill, from the speed 
given, in a distance of from 80 to 110 yards, when travelling on 
smooth rails ; and therefore it would have been brought to a stop 
in this case even in less distance, if the brake which is equally 
efficient when the train is rolling over a rough road—as was 
explained above—is aided by the natural resistance which the 
road itself opposes to the movement of the train. 

It must also be observed that the vehicles of a train never 
leave the rails all at the same time; a part of the train leaves 
first, and afterwards causes more vehicles to run off; and 
generally a good automatic brake will be brought into full action 
as soon as one of the vehicles runs off the metals. In that case 
the brakes act under normal conditions, and will often stop the 
train before all the vehicles are off the rails. Therefore the 
Wennington accident, and also the Berwick accident, show 
clearly the necessity for etticient automatic brakes on all passen- 
ger trains. A look at the photographs taken from the wrecked 
train at Berwick, which was fitted with Smith’s vacuum brake, 
shows plainly the pushing action of the rear of the train, which 
would certainly have been much less if it had been acted upon 
by a self-acting powerful continuous brake. Dux. 

London, September Ist. 


CoLoGNe CATHEDRAL.—The Wochenblatt fur Architekten und 
Ingenieure, discussing the question of the cost of Cologne Cathe- 
dral, says :—‘*The sums which between 1821 and the present 
time have been contributed to the cathedral building fund, both 
from public and private sources, amount to 18 millions of marks 
—_ , This amount has been pretty evenly expended on 
the erection of the towers and the additions to the church. If to 
this we add the moneys contributed during past centuries, and 
notably what has been sunk in the colossal foundations and spent 
in purchasing various necessary parcels of ground, it will appear 
that the cathedral as it now stands represents about 40 millions of 
marks—£2,000,000. In point of altitude, the towers of the 
cathedral are unequalled by any edifice in the world, being 
160 metres high, their closest competitor being the spire of the 
Protestant St. Nicholas Church in Hamburg, with 144 metres, 
Then comes St. Peter’s, in Rome, with 143 metres ; the Strasburg 
Minster, 142; the Cheops Pyramid, 137; St. Stephen’s, in 
Vienna, 135 ; Freiburg, in Baden, 125; Antwerp Cathedral, 123; 
Florence, 119 ; St. Paul’s, London, 111; Magdeburg Cathedral, 
103; Berlin Town Hall Tower, 88; so that the Cologne Cathe- 
dral is nearly twice as high as the last-named imposing edifice.” 

Crry AND GuiILps or Lonpon INsTITUTE FOR THE ADVANCE 
MENT OF TECHNICAL Epvucation.—During the session, com- 
mencing October 4th, 1880, Professor Armstrong, Ph.D., F.R.S., 
and Professor Ayrton, A.M., Inst. C.E., will continue their 
tutorial and laboratory courses of instruction in chemistry and 
physics as applied to the arts and manufactures, at the Cowper- 
street schools, Finsbury, in rooms rented from the Middle Class 
Schools Corporation pending the erection of the City and Guilds 
Technical College, Finsbury. Evening classes: Dr. Armstrong 
will deliver a course of about thirty lectures on Organic 
Chemistry, with special reference to its industrial applications, 
on Mondays, at 8.30 to 9.30 p.m., commencing October 4th 
The first part of the course will chiefly consist of an account of 
the principles of organic chemistry. After Christmas, the 
chemistry of the coal tar products, their uses and the production 
of dyeing materials from them will be very fully considered. 
The chemistry of brewing, spirit distilling and vinegar making 
processess will form the subject of the lectures after Easter. It 
is especially desirable that all who propose to attend either the 
second or third part of the course should also attend the first 
part, in order to gain the necessary preliminary knowledge. To 
give students attending the lecture an opportunity of making 
experiments in connection with the subjects treated of in the 
lectures, and also of discussing the lectures with the professor, 
the laboratory will be open on Monday evenings at 6.30 to 8.30 
o’clock. Dr. Armstrong will deliver a course of about twenty- 
four day lectures on Tuesday and Friday afternoons at 4 to 
5 o’clock, commencing October 5th. Although the chief object 
of these lectures is to afford such preliminary training as is 
necessary for those who may desire later on to study particular 
branches of applied chemistry, more than usual attention will be 
given to matters of technical importance. The chemistry of the 
more important metals will form the subject of the courses after 
Christmas. On and after October 4th, the laboratory will be open 
daily, Saturday excepted, from 10 to1 and 2 to 5 o’clock, forstudents 
desiring instruction in special applications of chemistry. A 
laboratory class for atudents attending the day lectures on 
chemistry, will be held on Tuesday and Friday afternoons at 
1.30 to 40’clock. An evening laboratory class will be held on 
Wednesdays at 6.30 to 9 o’clock, commencing Wednesday, October 
6th. The individual requirements of students attending this 
class will as far as possible be considered. The photographic 
chemistry class will be continued on Wednesday evenings at 6.30 
to 9 o’clock, commencing October 6th. It is pro that 
students in this class should chiefly devote themselves to the 
study of s m photography and of emulsion processes. 
Professor Ayrton will deliver a course of evening lectures on 
electrical instrument making, on Tuesdays at 8.30 to 9.30 o’clock, 
commencing October 5th, the first twelve of the lectures ns | 
given before Christmas. These lectures will be fully illustra 
with experiments and practical illustrations, and especially 
adapted to the requirements of persons engaged, or intending to 
engage, in this industry. The practical details of the manufacture, 
adjustment and testing of electro-magnets, galvanometers, shunts, 
resistance coils and condensers will be fully entered into, and the 
students will have the opportunity of performing, themselves, 
the experiments suggested at the lectures, as well as of obtaining 
information from the professor regarding technical difficulties, 
by attending a special laboratory course, to be held on Tuesday 
evenings from 6.30 to 8.30 o’clock. On Friday evenings, at 8.30 
to 9.80 o’clock, commencing October 8th, Professor Ayrton will 
deliver a course of lectures, the first twelve being given before 
Christmas, on weighing appliances and motor machinery, 
adapted to the wants of makers and users of machinery. 
Professor Ayrton will deliver a course of about twenty-four day 
lectures on a Wednesday afternoons, at 4 to 5 o’clock, 
commencing October 4th, on the electric light. A laboratory 
class especially suited for students attending the afternoon 
course of lectures will be held on Mondays and ener at 
1.80 to 4 p.m. Also on and after October 4th, the phy cal 
laboratory will be open daily, Saturdays excepted, from 10 to 
and 2 to 5 o'clock, for students desiring individual 
instruction in technical 
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AMERICAN SAW MILL, LONDON 


AND SOUTH-WESTERN 


RAILWAY 


WORKS, NINE ELMS. 


Iv our notice of the visit of the Society of Engineers to the , two wooden wedges, and between the wedges are inserted the | 
ine Elms, we | tapered tails of two stamped 


London and South-Western Railway Works, 


steel clamps with the rail | 


mentioned a large circular saw which did very rapid work. | between them. It will be seen at a glance that the 


We illustrate this saw in the acnengenring Agen, It is 
designed for cutting logs into square timber or any other | 
dimensions required. The frame to which the saw spindle is | 
attached is one solid casting, and is perfectly independent of | 
the carriage upon which the log is placed. The saw spindle 
is made of steel, and runs in three long bearings, and is 
arranged to carry a saw 66in. in diameter. The carriage 
upon which the log is placed can be made any desired nage 
according to the length of timber required to be cut. The 
iron ways upon which the log rests are but a few inches above 
the floor level, and when the operator wishes to place a lo 
on the carriage, he runs the carriage—which is driven by rac 
and pinion—back in front of the saw, and then rolls the lo; 
on and fastens it up against the “uprights” by means o 
dogs, and when it is set to take off the thickness of board 
required, the carriage is fed forward, and, after the cut is 
made, the carriage returns with the log, leaving the slab 
or board at the other end out of the way. If the — 
tor then desires to cut another board from same side of the 
log he can do so by simply drawing a handle, which brings 
the ‘‘ uprights,” together with the log, the exact number of 
inches forward that the next board isrequired in thickness ; by 
this means all the handling which a log requires on an ordinary 
rack saw bench is completely done away with. The carriage 
is gee with three changes of feed, the slowest being 
40ft. per minute and the fastest 120ft. per minute, and has a 
return motion of three times the above. The driving pulley 
on the spindle is 30in. in diameter and l5in. in face, and 
should make 500 revolutions per minute. 

The saw alluded to is 66in. in diameter ; it was made by 
the Simonds’ Manufacturing Company, of Fitchburg, Massa- 
chusetts, U.S.A., and owing to the special process of manu- 
facture is capable of standing up to unusually heavy work. 
Through pine timber the ordinary rate of feed of the 
American circular saw mill in use at the London and South- 
Western Company's Works is from 2in, to 4in. to each revo- 
lution of the saw, which revolves 500 times per minute. This 
mill was made by the Lane Manufacturing Company, of Mont- 
pelier, Vermont, U.S.A., and is, we y me the fastest 
cutting mill in England, its slowest feed being 1}in. to each 
revolution of the saw, the fastest 44in. Only saws of un- 
usual excellence in temper, could stand up to such work, 
and it speaks well for the Simonds’ Manufacturing Company’s 
process of straighteni without hammering, that the 
saw supplied to the London and South-Western Railway per- 
forms what is required of it seemingly with such perfect 


ease, 

The saw mill and the saw were supplied to the London and 
South-Western Railway Company 3 Messrs. Cayley and 
Cayley, Golden-lane, E.C., as sole agents in the United King- 
dom for the Simonds’ Manufacturing Company and the Lane 
Manufacturing Company. 


TRAVIS'S PERMANENT WAY, GREAT EASTERN 
RAILWAY. 


On the 8th of June a length of 72ft. of permanent way was 
laid in Stratford-yard with permanent way resembling that 
shown in engravings. This length of road carries a very 
heavy goods traffic. It may be regarded as a portion of 
the main line. The steel rails weigh no less than 76 lb. to the 
yard. They are single headed, bulb footed, 5}in. deep, and 
the web is Yin. thick. The place is badly drained, and the 
water collects upon the surface in bad weather. On Monday 
we examined this section of road, and watched its behaviour 
underheavy traffic. We have obtained all theavailableinforma- 
tion to be had concerning the system, and we have not the 
least hesitation in commending it to the attention of our 
readers, as one of the very best systems of iron permanent 
way produced. 

_ We have recently published a complete series of articles on 

iron permanent way, and we venture to think that a com- 
parison of the Travis system with that of the very best of the 
a we have illustrated will be found all in favour of the 
‘ormer. 

‘The Travis system is almost explained by the drawings 
without further description. It consists of cast iron sleepers 
of the form shown, but other forms may be adopted if desired, 
In the centre of each sleeper is a box. In this box are laid 


su - | 
incumbent weight forces the clips down between the pt | 
and these grip the rails ay No fish plates are used, the | 
clip for the joint being made lo: 
the ends of both rails. 


mg enough in the jaws to hold | 
The ordinary clips 


are each about 


for the last two years on the Philadelphia, Wilmington, and 
Baltimore Railway, and we have lying before us copies of the 
reports of the officials concerning it. Mr. Boyd, divisional 
superintendent, states that there is an average of seventy-two 
trains a day running over the section laid down, which is on 
a curve, at rates eighteen and sixty miles an 
hour, and he expresses himself quite satisfied with the result. 


_ 


AS APPLIED 


2hin. broad. The average weight of each cli 
wide clip in every nine for joints, is 2} lb. 


including one 
e rails are kept 
in gauge by a very simple cross-tie, which is a flat bar hooked 
up at each end. This is hooked under one sleeper in layin 
the road, and the other sleeper is turned on its edge an 


hooked over the other end of the bar. 
are down the tie cannot be removed. 

The advantages claimed for this system are, firstly, that 
the rails are used just as they come from the mill. There is 


purposes. When deemed desirable, a notch at the end of the 
rail can be made to take a projection in the chair, and so 
preserve the rail from shifting endways. It is a great 
advantage not to have to make holes in steel rails. Secondly, 


necessary that the plate- 
picks and shovels. Thirdly, the wood keys, instead of being 
exposed to sun, and wind, and rain, and therefore liable to 
swell, and then to shrink and fall out, are boxed up, and are 
exposure to the weather. Other points in favour of 
the road will strike the engineer. 

Since the Great Eastern section was laid three months ago 
it has never been touched, and we made, as we have said, a 
minute inspection of it and the ordinary road at each end on 
Monday. The whole length of road through the yard, for a 
couple of hundred yards or so, was put in order at the same 
time that the Travis section was laid down. We found that 
three months’ service had affected it considerably. It was 
much up and down, and badly wanted repacking in many 
places. Many wood keys were lying on the ballast, and others 
were readily kicked in or out. The Travis part of the road has 
kept its level perfectly, and it is cxenelingh elastic under 
the tread of heavy engines. No one need desire a better 
permanent way than the experimental track at Stratford. 


Mr. Travis is an American, and his system has been in use 


TRANSVERSE SECTION 


So long as the sleepers | 


no drilling or punching of holes for fish plates or other 


there are no bolts, nuts, spikes, or washers wanted, nor is it | 
yers should carry any tools save | 


|On the Philadelphia and Baltimore Central Railway the 
system has been in use experimentally since 1878, and it is 
reported by Mr. Wood, the president—chairman—of the line, 
that it is in as good condition as when laid down, and gives 
entire satisfaction.” 

Concerning the cost, Mr. Travis has supplied us with the 
following estimate of price, subject of course to fluctuations in 
| the value of steel : 


Estimated Cost per Mile for Heaviest Traffic. 


2000 sl with tie bars .. 

gute sleepers with tiobars tonsat £5 .. 2650 0 9 

8000 wood blocks 38 6 6 
£688 6 6 

Estimated Cost for Light Traffic. 

| 2000 slee with tie bars .. 

}109 tons at £5 £545 0 0 
8000 wood blocks we 33 6 «6 
} £578 6 6 


| At present rates this estimate is perhaps rather too low, 

| but even if we take £750 as the price per mile, it will com- 

| pare very favourably with other systems. 

| The only point about the system which seems to us to be 

| open to objection is that some trouble may be experienced in 
packing the sleepers. Nothing, however, but time and extended 

| trial can demonstrate whether there is or is not anything in 

| this. The system is about to be tried on an Italian railway 

| with wrought iron instead of cast iron sleepers, and we see no © 

| reason why, as we have said, the form of the sleeper should not 

| be modified to suit the wishes of engineers. The wrought iron 

| sleeper has the box secured into it very simply and ingeniously, 

| and it ought to answer very well. 

| For the present we need only add that Messrs. J, S. Starnes 

,and Sons, New London-street, E.C., are the English agents 

| for Mr. Travis. 


“SIS 
DOUBLE HEADED RAIL 
| 
| oP |. op 
| 
| 
| 
| 
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THE PRACTICAL CARE OF MARINE BOILERS. 
By SEa-Gornc ENGINEER. 

THERE is no subject of more vital interest to the shipowner, 
or of more earnest anxious thought to the sea-going engineer, 
than that of the care and the welfare of the marine boilers, 
which form part of the property of the one, and which engage 
all the thoughts and all the attention of the other. We 
constantly see certain systems of management being adopted 
by the advice of one consulting or inspecting engineer, utterly 
at variance, and contradictory to the practice of another 
equally well known and equally eminent member of the pro- 
fession. For example, one engineer will advocate the continual 
changing of water in the boilers ; while another declares this 
to be the most ruinous course it is ible to pursue. Again, 
Mr. A. will desire that tallow should be used with his engines, 
and finds the use of it, if not advantageous, certainly not the 
contrary, to his boilers; and Mr. B. asserts that of all causes 
which tend towards the deterioration of boilers, there is none 
so fraught with ill as the use of tallow asa lubricant. So itis 
that doctors differ and boilers die. There is one very strik- 
ingly noteworthy feature to be observed on this subject before 
going away further, and that is, that where one might 
naturally expect to find boilers most cared for and most care- 
fully treated, we find the result to be most unsatisfactory, for 
there can be no doubt that the boilers on board of the ships of 
her Majesty’s Navy are more short lived, and more univer- 
sally unsatisfactory, than they are in the mercantile marine. 
This may or may not be the fault of thosein charge ; but that 
it is a fact is undeniable. 

Unfortunately, all boilers in the merchant service are not 
well used. Large numbers of engineers are careless. As an 
example of what want of care may do in the treatment of 
hard-worked boilers, the writer may cite a case which came 
under his notice a short time ago. There are a few steamers 
plying constantly between the Tyne and New York, carrying 
coal or chemicals out, and bringing cattle home. These 
steamers are worked very hard and constantly, but during the 
“lies ” which they get whilst loading or discharging at their 
ports ample time is afforded to the engineers for overhauling 
and examining both engines and boilers. The boat under 
notice was supplied with a pair of new boilers some two years 

, and since that time they had worked fairly well, 
although they were much neglected, and apparently never 
examined by either the superintending engineer or the chief. 
Some few months ago, the chief—who had been with the ship 
since her new boilers were put in—left on a plea of illness, 
and the day before the ship sailed a new engineer was 
appointed. Not getting enough ‘o in the Tyne, she went 
on to finish loading at Dundee; but before sailing, the 
superintending engineer advised the chief to examine his 
boilers if possible at Dundee. Before reaching that port a 
small hole appeared in the crown of one of the furnaces, 
causing the utmost difficulty in keeping the fire going. On 
reaching port the chief engineer blew down only the partially 
disabl = and drilled a hole through the leaky place in 
the furnace, from the inside of the furnace, never thinking of 
taking his manhole door off to examine the other parts of that 
same boiler. A stud having been screwed into the affected 
spot, the engineers rested on their work, waiting till the ship 
was ready to start. By good luck New York was in 
safety reached, and in due course the chief did 
go into the boilers, when he found them ina deplorable state 
of corrosion, the crowns of three of the furnaces being pitted 
and grooved almost right through the iron. The poor chief 
was sorely troubled in his mind when he saw that he had 
miraculously crossed the Atlantic with 701b. of steam in such 
a pair of boilers, but he determined to keep his head out of the 
lion’s mouth again, and forthwith he went to a firm of New 
York boiler makers, and gave them a grand comprehensive 
order to cut out every <a they considered defective and 
replace it with a new one. The ship was of course delayed, 
and the New York firm charged the sum of £1000 for their 
labour. The plates which had been cut out were brought 
home. The three furnace crowns were very badly corroded, 
but all on the inside—that is the corrosion appeared on the 
side of the crown of each furnace next to its fellow. The New 
York firm of boiler makers instead of taking the crown plates 
off altogether, substituting new ones, cut each of the crowns 
along the centre, and rivetted on a new half crown, the seam 
of rivets being thus immediately above the fire. Itis needless 
to make any remark on this point; enough to say that the 
boilers had to get new full erown plates as soon as the boat 
reached the Tyne. In all some fourteen plates or pieces of 

late had been taken out, the great majority of which would 

ave lasted well, with a few studs a into the most 
dangerous pits, until the ship had reached home, where the 
work would have been done far better and far cheaper. 
Probably no one was more surprised than the superintendi 
engineer when he heard of the repairs necessary at the other 
side of the Atlantic. 

That the life of a boiler depends very ly on the way in 
which it is built is certain. Not only does this statement refer 
to the excellence of material and uf workmanship, but to the 
care taken in designing a new boiler that every possible part 
is accessible for cleaning or for examination, and that the pro- 

rtions each part bears to its fellow, and to the whole, have 
leon roperly calculated. Engineers having to design boilers 
should be particular that the boiler shall be fully adequate 
to perform the work it is called upon to do. Some few months 
ago the writer was sent on a voyage of inspection on board 
a steamer which had given dissatisfaction for several months, 
indeed ever since new boilers had been put in. The con- 
sumption of coal was stated to be something enormous in pro- 
portion to the speed and the carrying capacity of theship. The 
safety valvesof these boilers were loaded to 751b., but more than 
50 Ib. it was very difficult to obtain. The writer found that it 
was impossible to keep steam above 50 to 55 lb., though with 
clean fires at the beginning of the watch 601b. might be touched. 
On indicating the engines they were found to be doing just 
400-horse power. On examining the boilers it was found that 
the furnaces and tubes were covered with a very thick scale, 
in no part less than jin. and in many parts upto yin. On 
measuring the boilers it was found to be much too smail for the 
engines. The builders of the engines and boilers were written 
to for their explanation, and their answer was that the 
managing director of the company had so hampered them 
with conditions and limited them as to sizes, that it was he 
himself, who in fact, and in truth, had designed the boilers. 
These boilers, bad as they were, had never been cared for, and 
the chief engineer in charge of them said that since they were 
new he had never been able to get steam, and that the 


quantity of scale made no difference ! 
As to the advantage of a certain quantity of scale all 
engineers are agreed, for as this scale is perfectly impervious 


it shields the surface of the iron from the corrosive action of 
the water; but that this scale may not interfere materially 
with the heat thrown out by the fires, it is highly necessary 
that it should be limited in quantity, and ought never to be 
allowed to become thicker than a sheet of stout paper or at 
most a sixpenny piece ; if allowed to become thicker than this 
on such vital parts as the crowns of the furnaces or the plates 
of the combustion chamber, it interposes an impregnable 
barrier between the water and the plate, and so causes, or at 
least allows, the fires to burn the plates until some disastrous 
result follows. An engineer's first object on going to sea 
with new boilers should be to get a thin protective scale to 
form over the interior or at least over such parts as are of the 
most vital importance ; this can be very easily done by allowing 
the water in the boilers to become more dense than is ordinary 
sea water. If a density equal to twice that of sea water 
is obtained a nice thin scale will be deposited, but in a boiler 
if there is any place on which rust exists no scale will form. 
Where scale does form, no corrosion can take place. As soon 
as the engineer is satisfied that he has a good scale deposited, 
he may reduce the density of his water, but it is not advisable 
to reduce it below the density, because when the water falls 
the scale will all crumble off. The writer is at present sup- 
posing that the engines in use are.surface condensing, for the 
old-fashioned jet condensing engines were not nearly so severe 
on boilers. The reason of this, however, is not to be found in 
the difference between surface condensing and common jet, so 
much as in the fact that in the one case the steam is of a very 
high pressure, while in the other case the pressure was low. 
Once at sea, and with a nice scale deposited, it is necessary to 
treat boilers with the utmost care. The writer has found it 
to be of great advantage to blow the boilers down, say, 
half an inch in the glass during alternate watches, scumming 
them-to about the same extent during the other watches. 
By this means the density of the water is maintained ; all 
floating dirt or scum is disposed of by the scumming, while 
the blowing down gets rid of the dirt which will accumulate 
at the bottom of the boiler. The introduction of lime water 
into boilers as a preventive of corrosion has been very strongly 
advocated, and is much practised on board the steamers which 
sail from the eastern side of England. The operation is very 
simple. Take a bucket of water, and into it put about a 
quart full of unslacked ordinary lime, stir it well and leave it 
to settle, which it will do in a couple of bours. As soon as 
the lime has all fallen to the bottom of the bucket, pour off 
the clear water which remains, and introduce it into the 
boilers by means of the feed pump. The water is put into 
the hot-well, through a cock which is generally provided for 
the purpose. That lime thus used checks corrosion there can 
be no doubt, and boilers so treated are found in excellent con- 
dition even after years of working. So wherever the least 
sign of pitting—the first stage of corrosion—is, this lime so 
introduced finds its way, and acts as a powerful antagonist to 
corrosion. What is this same corrosion of which we hear so 
much? In the writer’s opinion it is caused in the greatest 
degree by the galvanic action set up between the tubes of the 
condenser or the feed pipes—generally of copper—and the 
iron of the boilers ; in some measure by the plates not being 
covered with scale, and very often by the mechanical impurities 
such as slag, dirt, &c., in the iron. There is no doubt a very 
destructive galvanic action set up between copper and iron, 
and so copp2r is lately but little used in condenser- 
tubes, most engineers preferring the use of brass, which is 
much less vicious in itsaction. When these tuhes have been 
tinned the action is reduced to a minimum, and the most 
‘os gy results have followed in the longevity of the 
boilers. Iron feed pipes have been tried, but they have not 
been successful, and will not stand any length of time ; indeed, 
the engineers who adopted them have been obliged to fall 
back again on the original copper feed pipes. How particles 
or atoms of — are transferred into the boilers is a point 
which has puzzled and is still puzzling the most experienced 
engineers of our time, but the general opinion leads us to 
balove that it is the use of tallow or some saponifiable oil 
which causes this ; this tallow or oil coining from the cylinders 
and slide valves deposits on the condenser tubes, and in the 
feed pipes, and while it remains on it gradually changes into 
a green compound which contains copper in an oxidised state, 
and of this a great quantity goes into the boiler with the feed. 
Many lubricants have been patented and are used which 
will not have a bad effect ; amongst others we have Crane’s oil 
and valvoline. The former is an admirable lubricant, but 
must be used with the greatest caution, a tablespoonfui or 
thereabouts being quite enough for a watch ; its danger con- 
sists in that, if used unsparingly, it deposits a very thin 
scale of its own on the furnace crowns, and on the combustion 
chambers, which is a perfect non-conductor, and will operate 
powerfully in bringing furnace crowns down. But the 
writer has found glycerine for the cylinders and slide 
valves, if it is good and pure, to be by far the most 
satisfactory lubricant he has seen. A somewhat remark- 
able case may be cited, and if it proves nothing, it 
is a somewhat interesting fact in connection with the 
use of Crane’s oil as against glycerine. The writer got 
orders from a superintending engineer to place a plate of 
zine in each of his boilers, and for this purpose plates weigh- 
ing about 32 lb. each were supplied. Now, knowing that 
were these plates hung on to the stays, as is the usual method, 
they would very soon break to pieces, and falling to the 
bottom of the boilers be blown out by degrees, they were 
laced in horizontal dishes, which were made of sheet iron 
or the purpose, and fastened to one of the longitudinal stays 
between the furnaces, great care being taken to secure a 
metallic continuity by means of a shoe fitted round the stay 
and screwed through the plate and its dish. The ship sailed 
to America, the boilers being very regularly blown down or 
scummed each watch, and about six buckets of lime water 
were sent in each day. On arrival in port the boilers were 
examined, and found to be perfectly in order, the zinc, though 
a good deal altered, being still intact. The boilers were 
closed up, and the ship returned; when, after a voyage 
extending over two months and a-half, they were again 
examin They were still perfectly satisfactory, the zinc, 
though all still remaining, being so very much altered that 
the superintending engineer advised the substitution of 
another pair of new plates. Now during all these two months 
and a-half nothing but glycerine had been used in the 
cylinders. The next voyage was a short Baltic one of only 
five weeks’ duration, and at its conclusion, when the boilers 
were examined, not a trace of the new zinc plates was 
remaining, —- only half the time had passed which the 
others had lasted, but during this voyage Crane’s oil had been 
used instead of glycerine. There is no doubt that when zinc 
is properly applied—that is, metallic continuity having been 
assured—it protects iron and steel from corrosion. 
The Commission appointed by the Lords of the Admiralty 
to inquire into the causes of the deterioration in boilers have 


made very elaborate experiments as to the use of zinc as an 
anti-corrosive agent, and on the point of its use they are em- 
phatic, when we read-—‘‘ Apart from any consideration as to 
the existence of any galvanic action in boilers, the protective 
value of zinc may be stated as follows: If a boiler is worked 
in the ordinary manner with sea water, its exposed surfaces 
will be vulnerable to the action of all the corrosive influences 
which may be present capable of affecting iron; but if zinc 
be introduced and applied in the manner which has already 
been pointed out, «.¢., perfect metallic continuity insured 
between it and the iron, galvanic action is set up between the 
two metals, and the latter is compelled, by the presence of 
one of a more electro-positive nature, to assume a negative 
condition towards corrosion or oxidation. Such being the 
case, the metallic condition of the iron is preserved at the ex- 
pense of the zinc, which loses in course of time its metallic 
nature by oxidation, in which latter condition it ceases to 
afford protection, and must therefore be renewed at intervals.” 

If the dirt and grease which gets into the condenser exerts 
itself in any way disadvantageous to the life of the iron in 
the boilers, it will be very readily acknowledged that the 
keeping of the condensers clean will fulfil a twofold object, 
insomuch that in addition to preserving the boilers, the power 
of the condenser is maintained more perfectly as a vacuum 
creator. This object can be very easily reached by occa- 
sionally injecting a cleaning compound into the steam side of 
the condenser. When coming into port with a ship, if it 
is found necessary to lie at anchor for any time whilst waiting 
for the tide, is the most satisfactory time for this. Mix up 
in a bucketa very strong solution of ‘‘alkali,” and common soda, 
and when the engines have been finished with, and before the 
vacuum is lost, it is am easy matter to introduce this mixture 
through a cock, generally supplied for the purpose on the 
condenser. Six or seven buckets of this mixture may be so 
introduced, and the suctions to the feed being mentee shut 
will prevent any of it reaching the feed pipes. Whilst the 
engines are standing the boilers may be pumped up to three 
quarter glass, and allowed to remain so’ as long as possible, 
As soon as the engines are again started, if the feed suctions 
are left shut hard down, the water already in the boilers will 
amply suffice to carry on for at least two thirds of an hour, 
rs the overflow pipes will relieve the condenser of all the 
steam which may be used, as well as of all the dirt, grease, 
&c., which the alkali and soda will have softened and caused 
to come away freely. If this can be done occasionally, the 
condenser will be maintained at a high state of efficiency, and 
the boilers will very materially gain, by the expulsion of so 
much of the dirt which would otherwise have entered them. 

On reaching port it is well to change the water entirely in 
the boilers, and indeed in order that the boilers may be cleaned 
it is imperative that the water be got out of them. ‘The word 
** got” is here used advisedly, for the operation or mode of 
getting it out is a very debatable question. Most engineers 
advocate that the steam be worked off through the safety- 
valves, and when there is no pressure that the boiler doors 
be knocked in, and the water dhoweh to run into the bilges. 
Now this is a lengthy operation and an inconvenient one, in 
that the bilges become full of water, always an objection, and 
amounting to a very serious objection, should the ship happen 
to be in a port when the winches are not being used, there 
being no steam wherewith to pump this water out. 
A better plan is as follows:—As soon as the engines 
are finished with, lift the safety valves, so that they 
may blow freely, and so soon as the fpressure has fallen, say 
from 75 Ib. to 501b., open the blow-down cocks, the greatest 
care being taken to see that not a single live coal is left in any 
furnace. Let the boilers blow until the water inside is almost 
level with the furnace crowns, when shut the cocks. The 
safety valves being kept still up, the pressure will very soon 
disappear and the doors may be knocked in, when only a small 
quantity of water will remain to flow into the bilges, 
and the evils of yy full bilges, or of shaking the 
boilers too much by blowing Tots right down, will 
be overcome. The manhole and sludge-hole doors being 
off, a draught will get through the boilers, and next 
morning they will be quite ot enough for men to work 
in them. The men should be provided with hand brushes 
and hand scrapers, which being judiciously used will soon 
remove all that need be taken out. Chisels or scaling hammers 
should never be used, for the boilers should never be allowed 
to get into a state when the use of these tools becomes 
unavoidable, except under the most exceptional circumstances, 
The boilers being carefully brushed out, a hose is to be next 
introduced, and every part of them must be washed down. 
When this operation is concluded, the water is to be dried 
completely out, the more perfectly the better, and for this 
purpose a very — and most efficacious plan may be 
adopted, which is to light a fire of wooden chips or straw in 
the furnaces, and if the damper in the funnel be closed, the 
heat from these pieces will soon dry the interior of the boilers 
Poms gre If there is any sign of pitting, it will now most 
likely be found in the surface of the plates under the 
furnaces, and whether pitting is there to be found or not, the 
greatest care should be taken to protect this most valu- 
able part of a boiler’s anatomy. Various plans have 
been adopted for this, some engineers brushing very 
thin Portland cement over the surface, others payin 
the whole of the surface of the interior over wit 
boiled oil, some again using various patent cements, but there 
are very few cements which beat a mixture of Portland cement 
and coal tar ; this may be put on to the thickness of 14in. for, 
say, 2ft. to either side of the centre line, and if care is taken 
that no air space is left between the cement and the plate 
very satisfactory results will follow. Boilers so treated and 
cared for by the engineers in charge of them have thus, with 
a small expenditure of time and trouble, given every satisfac- 
tion to the owners and to the builders ; they have been a plea- 
sure to those in more immediate charge, instead of being the 
extreme opposite, and there is no work which firemen at sea 
more cheerfully and more zealously perform—the cleaning of 
bilges not even excepted—than all that which tends to the life 
and to the well-being of that boiler with which they have so 
much to do when on a voyage. 


Soctery or ENGINEERS.—Arrangements have been made for a visit 
of the members and associates of the Society and their friends, on 
Tuesday, the 21st proximo, to Chatham Dockyard, by permission of 
the Lords Commissioners of the Admiralty. Special saloon carriages, 
at a special rate, will be provided for those who notify the 
secretary of the Society of their intention to be present. The 
train will start from Holborn Viaduct, London, Chatham and 
Dover Railway, at 10.45 a.m., and Ludgate-hill at 10,48 a.m. 
Returning from Chatham at 5.3 p.m., and arriving at Ludgate- 
hill at 6.18 p.m. . Edwin A. Bernays, superintendent civil 
engineer, has kindly undertaken to meet the members at the 
Sun Pier, Chatham, and convey them tothe Bxtension Works by 


| 
steamer, 


Serr. 3, 1880. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
rauch unnecessary trouble and Yy both to th lves and 

Patent-office officials by giving the number of the e of 
fi sGINERE at which the Specification they require is referred 
tv, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THe ENGIngER Index 
and giving the numbers there found, which only refer to pages, in 

lace of turning to those pages and finding the numbers of the 
Specification. ] 
Grants and Dates of Provisional Protection for Six Months. 


71. VeceTaBLe CoLourtna Susstanoe, M. E. Savigny and A. 

Gontineay, Boulevard St. Denis, Paris.—13th May, 1880. 

2528. Mouips, BE. Ormerod, Victoria-road, Battersea Park, London.— 
22nd 1880. 

Cape and Hoop, W. Hyman, Alderagate-street, London. 
ith July, 1880. a 

Stream, R. Stevenson, Dashwood House, New Broad- 
street, London,—7th July, 1880. 

2844. Uriisinc Larent Heat of Stream, C. Pieper, Gneisenau-strasse, 
Berlin, Germany.—A communication from K. Handrick, Buckau, 

ia.— 10th July, 1880. 

H. J. Haddan, Strand, Westminster.—A communication 
from A. N. Horner, Baltimore, U.8S.—15th July, 1880. 

2986. Rinc Frame Bossins for Srinnino, H. Southwell, Roch- 
dale.—20th July, 1880. 

2989. Exvecrric Pixe, M. 8. and P. 8. Azapis, Boulevard St. Denis, Paris. 
20th July, 1880. 

2992, Opraisina Extracts or Inrusions from Tea, &c., W. J. Clapp, 
Nantyglo.—20th July, 1880. 

3052. AcruaTina Swircues on Ratt or Tramways, B. and 8. Robinson, 
Beeston.—24th July, 1880. 

3060. Permanent Way, C. de Féral, Longeville, Germany.—A communi- 
cation from A. Dufrane, Rue Chateaudun, Paris.—24th July, 1880. 

3096. Iron and Sree:, L. M. Lindberg, Kohlsva, Sweden.—27th July, 


1880. 

$110. Smoke, &c., H. Walker, Monkwood Collieries, Derby.— 
29th July, 1880. 

8126. Braces, G. W. von Nawrocki, Leipziger-strasse, Berlin, Germany. 
—A communication from C. M. Rémpler, Erfurt, Germany.—29th July, 
1830. 

3138, Revo.vine Suurtrers, J. Stones, Ulverston, and T. Kirby, Barrow- 
in-Furness.—30th July, 1880. 

$145. Dinner Pvates, Disnes, &&., W. T. W. Slater, Liverpool.—30th 


July, 1880. 

3186. Tre and Core Mera, T. Hyatt, Addison-gardens, London.—4th 
August, 1880. 

3198. Steam, W. H. Beck, Cannon-street, London.—A communication 
from J, C. and E. Crozet and A. Damenge, Paris.—4th August, 1880. 

$202. Governors and Governixo VaLves, W. Chadburn, Liverpool.—5th 
August, 1880. 

3210. Fire-poxes, D. M‘I, Reid, Inchicore Lodge, Dublin. —5th August, 


1880. 

8212. Stream Genprators and Furnaces, A. M. Clark, Chancery-lane, 
London.—A communication from J, E. Culver, Jersey, U.8.—5th 
August, 1880. 

8214. GerminaTinG Apparatus, E. de Pass, Fleet-street, London.—A 
communication from the Société Quiri et Compagnie, Boulevard St. 
Denis, Paris.—5th August, 1880. 

3216. Movutps, W. Batten, Aston.--6th August, 1880. 

$218, Distituine Apraratus, J. Imray, Southampt dings, London. 
~A communication from R. Rieth, Bonn, Germany.—6th August, 1880. 

3220. Treatino Woot, &c., C. Kesseler, Mohren-strasse, Berlin, Germany, 
~—A communication from A. Werner, Frankenberg, Germany.—6th 
August, 1880. 

3222. AccumuLaTorRs, A. Wadsworth, Manchester.—6th August, 1830. 

$224. STOP-WATCHEs, A. Groth, Finsbury-pavement, London.—A 

communicition from H. A. Lugrin and P. Nordman, New York, U.8. 
—tth August, 1880. 

3230. DisINTEGRATING Apparatus, F. C. Glaser, Berlin, Germany.—A 

communication from G. H. Pfefferkorn, Chemnitz, Germany —7th 


August, 1880. 
, Glas; 
pper 


$234. Automatic Apparatus, C. R. 


ow.—Tth Augus’, 1880. 
3236. CarTRipces, &c., B. T. Moore, U 
830. 


‘eddington.—7th August, 


1880. 

3238. Pat or TuBs-cLosets, ©. Kesseler, Mohren-strasse, Berlin, Ger- 
many.—A communication from E, Hirsche, Berlin, Germany.—7th 
August, 1880. 

$242. Boots and Snoes, E. Jefferys, Southampton-buildings, London.— 
9th August, 1880. 

$243. Spinning and Dousiine Corron, &c., E. Hird, Bolton-le-Moors.— 
9th August, 1880. 

3244. IncrrasING the Tracrive Power of Veurcves, A. C. Henderson, 
Southampt)n-buildings, London.—A communication from P. Mar- 
quien, Lyons, Paris. —9th August, 1880. 

3246. Locks, H. J. Haddan, Strand, Westminster.—A communication 
from J. W. Post, New York, U.S.—9th Auguat, 1880. 

3249. RecuLators for Rauway Sienats, &c., J. Bates, Croydon, —9th 
August, 1880, 

8251. Broxcnitis KetrLe and Foop Warmer, W. H. Lloyd, Harborne.— 
9th August, 1880. 

3252. Spinnino or Drawinc Macnixery, J. Clough, Haincliffe.—9oth 
August, 1880. 

$253. Hatter Attacument, W. Clark, Chancery-lane, London.—A com- 
munication from A. Madden, Asbury Park, U.S., and C. Levey, New 
York, U.S.—9th August, 1880. 

3254. Mustc Sroots, &c., W. Clark, Chancery-lane, London,—A commu- 
nication from H. Jullien, Marseilles, France.—vth August, 1880. 

3255. Bi-carBonaTe of Ammonia, J. Imray, Southampton-buildings, 
London.—A communication from C. A. de Ja Martellitre, Paris.—9th 
August, 1880. 

3258. Tubes, &c., for Steam Borer Fives, J. A. and J. Hopkinson, 
Huddersfield.—9th August, 1880. 

3259, Contiyvous Avromatic Brakes, W. L. Wise, Whitehall-place, 
Westminster.— A communication from F. C. Glaser, Berlin, Germany. 
August, 1880, 

$260. Fisu-pLares, J. H. Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from W. Butcher, Paris.—9th August, 1880. 

8261, WaTER-MeTERS or Motors, T. Melling, Grassendale Park, Aigburth. 
—10th August, 1880. 

3263. Seams of Boots, &c., W. P. Thompson, High Holborn, London.—A 
ne from J. Popham, Montreal, Canada.—l0th August, 


3265. Securinc the Enps of SHeer METAL Cans, &c., E. Parry, New 
Bridge-street, London.- 10th Auyust, 1880. 

3267. Gas Puririers, &., J. Whiteley and R. Pickles, Bradford.—10th 
August, 1880. 

3268. Puriryina the Frep-waTeR of STEAM Borters, W. Hanson, Brad- 
ford.—10th August, 1880. 

8269, CoaL curTine Macuine, L. Short, Backworth. --10th August, 1880. 

3270. Tir-vans or Wagons, E. Hora, Camberwell-road, London.—1l0th 
August, 1880. 

3371. Sotip Distnrectina or DroporisIna TABLETS, &e., J. Hickisson, 
Southgate-road, Hackney, London.—10th August, 1880. 

8272. Re-workina [Ron Suearinos, W. H. Nevill, Ferryside. — 10th 


August, 1880, 
Prates, W. Elmore, Blackfriars-road, London,—10th 


$274. Sueer 
E. A. 
Malvern.--Tlth 1880" Day, Worcester, and P. Price, West 


August, 1880, 
8277. SPREADING Jam between Layers of Dovcn, &c., G. C. Bacon, Fleet- 
street, London.—A communication from W. 8. Ovens, Buffalo, U.S.— 


lth August, 1880, 

3279. PutLeys for Corps, &c., F. A. Harrison and ©. Priestland, 
Birmingham.—1l1th August, 1880. 

8281 Sewine Macuines, F. Cutlan, Cardiff.—11th August, 1880. 

a CALL-BELL and Lamp, W. Hilton, Heaton Norris.—11th 


3283. Vacuum Vatves for Sream Drytno Cytinpers, W. Collier, Salford. 


—llth August, 1880. 

3285. BREECH-LOADING Fire-arms, C. T. H. Bennett, Launceston, and 
8. L. N. Neave, New-inn, Strand.—11th August, 1880. 

8286. Spinninc MACHINERY, J. H. Johnson, Lincoln’s-inn-fields, London, 

—A communication from L. E, Plantrou, Paris.—11th August, 1880. 

Me URIFYING ILLUMINATING Gas, J, Ireland, Plymouth.—12th August, 

3290. SmurreR and SEPARATOR Macuings, W. B. Dell, Mark-lane, London. 
—A communication from J. 8. Leas and 8. Hanson, Moline, Illinois, 

EATING MeTaiic, &c., SURFA J. H. Johnson, Lincoln’s-inn- 

London.—A communication ‘tem W. Ward, Brussels, 12th 


9204. Sewine M. H. Pearson, Leeds,—12h August, 1880. 
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3433, Burrow Fastevers, E. Wright, Birmingham.—21th August, 1880. 

3436. Frum Merers, W. R. Lake, Southampton-buildings, London.—A 
communication from J. H. Shedd, Providence, Rhode island, U.8.— 
24th August, 1889. 


Patents on which the Stamp Duty of £50 has been Paid. 
Heaps of Barres, &., C. Stout, Bootle.—23rd August, 


$209. and Parasois, W. R. Lake, Southampton-buildings, 
London,—23rd August, 1877. 

$232. PReventiNG, &c., INcRusTATION in Borters, J. E. C. Luques, Paris. 
—25th August, 1877. 

3344. CARDBOARD and other Lanets or Tickers, W. R. Lake, South- 
ampton-buildings, London.—3rd September, 1877. 

3657. DRawixa Heaps for Macninery for Spreapinc, Drawine, and 
Twistine Hemp, &c., T. Lawson, Leeds.—lst October, 1877. 

$219. Hyprautic Evevators, &c., H. J. Haddan, Strand, Westminster. 
—24th August, 1877. 

3250, Stock Locks, J. Bate, Wolverhampton.—27th August, 1877. 

3367. Castors, W. W. Box, Crayford.—5th September, 1877. 

3245. Looms, J. H. Johnson, coln’s-inn-fields, London.—27th August, 


1877. 
J. Derbyshire, Marsh-street, Longton.—27th 
t, 1877. 


ugust, 

$256. Ratuway Crossincs and Switcues, J. 8. Williams, Riverton, U.S. 
27th August, 1877. 

3309. BurLpinc in Concrete, J. M. Tall, St. George’s-road, Peckham.— 
30th August, 1877. 

be C. W. Siemens, St. Ann’s-gate, Westminster.—5th 

en , 1877. 

3442, Door Cnains or Fastexinos, W. H. Tonks, Birmingham.—12th 
September, 1877. 

8443, Burron-HoLe AtracuMents for Sewino Macuines, W. M‘I. Cranston, 
Worship-street, Finsbury, London.—12th September, 1877. 

$248. FitTerinG Apparatus, C. Gerson, Hamburg, Germany. — 27th 
August, 1877. 

3338. Locomotive Enarines, W. Lishman and J. Young, Bunker-hill, 
Fence Houses, Durham.—lst September, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 


2884. Binpina and Reveastnc Corps, &c., E. H. Hatton, Everton, and 
G. Hatton, Southport.—2nd September, 1873. 
2804. Paper Baas, C. Harris, Manchester.—26th August, 1873. 


Notices of Intention to Proceed with Patents, 


1555. Knitrinc Macuixes, T. Coltman, Leicester.—16th April, 1880. 
1628. Pavinc Roaps, W. A. Blake, Bermondsey, London.—2lst April, 


1880. 

1651. Ratstna and Distriputine Gran, &c., E. Edwards, Southampton- 
buildings, London.—A communication from Messrs. Van Rietschoten 
and Howwens, Rotterdam.—22nd Te 1880. 

1655. KNire-CLEANING Macuines, E, M. Knight, Manchester.—22nd April, 


1880. 

1658. Derrick or Jip Cranes, R. Bamforth, Slaithwaite, near Hudders- 
field,—22nd April, 1880. 

1659. Lamps, M. Marichenski, Poplar.—22nd April, 1880. 

1670. Hats, E. Edmonds, Fleet-street, London. —A communication from 
8. Piron, Paris. —22nd April, 1880. 

1683. WaTrer Waste Prevenrers, T. C. Mathew, Camden Town, London. 
—24th April, 1880. 

1686. Drepcers and Excavators, W. F. Batho, Westminster.—24th April, 
1880. 


1689, CLeaninc Knives and Forks, J. Cherk, Southamptor-buildings, 
London.—24th April, 1880. 

1691. Excavatinac Eartu, &c., E. Edwards, Southampton-buildings, 
London.—A communication from Messrs. Van Rietschoten and How- 
wens, Rotterdam.—24th April, 1880. 

1695. Waeers for Ramway Veuicies, W. R. Lake, Southampton-build- 
ings, London.—A communication from A. F. Cooper, Cambridge, U.S. 
—24th April, 1880. 

1701. Hotpers for Conpiments, T. White, Birmingham.—26th April, 1880. 

1750. Corrine CLay into Bricks or Tires, R. Garsides and G. Sewell, 
Barton-on-the-Humber. — 28th April, 1880. 

1792. Water Motor, J. Macfarlane, Glasgow.—Partly a communication 
from F. W. Tuerk, Chicago, U.8.—lst May, 1880. 

1888. Brake CyLinpers, J. A. F. Aspinall, Inchicore, Dublin.—8th May, 


1880. 

2074. Razors, W. L. Wise, Whitchall-place, Westminster.—A communi- 
cation from Messrs. Durand, Bossin, and Brard, Paris.—21st May, 1880. 

2080. Suppositories, J. Merrylees, Liverpool.—A communication from 
E. H. Gibbs, New York.—22nd May, 1880. 

2526. Raitway Srenas, E. A. Sullivan, Mawbey-road, Kent.—22nd June, 
188! 


0. 

2554. Steam Boriers, G. E. Vaughan, Chancery-lane, London.—A com- 
munication from J. M. F. du Temple, Paris.—23rd June, 1880. 

2579. Roastinc Corres, F. G. Fleury and E. D. Barker, Bedford-row, 
London.—24th June, 1880. 

2935. Wire Fencino, J. Westgarth, Warrington.—1l6th July, 1830. 

2969. Spinninec, H. J. Haddan, Strand, London.—A conmmniientiets from 
W. Mason, Massachusetts.—19th July, 1880. 

3101. Dryine Fexts, J. Porritt, Stubbins Vale.—238th 
July, 1880. 

1700. Ammonia, T. G. Young, Kelly.—26th April, 1880. 

1722, Lusricatine the Beartnos of Rattway and other CARRIAGE AXLEs, 
G. W. von Nawrocki, Berlin.—A communication from H. Beissel.—27th 
April, 1880. 

1735. MANUFACTURING Paper, J. C. W. Stanley, Barnsdale-road, London. 
—28th April, 1880. 

1736. Gas Enoines, C. M. Sombart, Magdeburg, Germany.—28th April, 


1880. 

1739. Lamps, &c., J, Shepherd, Manchester.—28th 
April, 1880. 

1746. Apparatus for STEAM Borers, A. Dervaux, Br 


3312. RecisTeRInG PapLocks and Keys, H. L. Russell, Bloomington, U.S. 
—l4th August, 1880. 
3433. Button Fasteners, Wright, Birmingham.—24th August, 1880. 


All ms ha an interest in opposing any one of such applications 
shi leave in writing of their objections to such ——- 
= bay office of the Commissioners of Patents within twenty-one days after 


List of Specifications published during the week ending 
August 28th, 1880. 
*1204, 4d.; 5257, 6d.; 5317, 6d.; 176, 6d.; 179, 4d.; 182, 4d.; 198, 1s. 2d.; 


250, Gd.; 268, 8d.; 287, 4d.; 293, 6d.; 295, 6d.; 303, Sd ; 305, 6d.; 308, 4d.; 
312, 6.5 814, 6d ; 315, 1s.; $18, 4d.; 320, 6d.; 323, 6d.; 327, 6d.; 329, 6d.; 


; 332. 4d.; 333, 4d.; 334, 4d.; 336, 4d.; 337, 2d.; 338, 4d.; 340, 4d.; 
B41, Gd.; 342, 2d.; 344, 2d ; 345, 4d.; 346, Gd.; 348, 2d.; 349, 2d.; 350, 2d.; 
352, 2d.; 353, 2d.; 367, 6d.; 858, 6d.; 359, 2d.; 360, 2d.; 361, 4d.; 362, 4d.; 
364, 6d.; 366, 8d.; 367, 6d.; 368, 2d.; 369, 2d.; 371, 2d.; 372, 2d.; 875, 6d.; 
376, 6d.; 377, 2d ; 379, 4d.; 380, 2d.; 383, 6d.; 885, 4d.; 386, 2d.; 388, 24.; 
389, 2d.; 390, 2d.; 391, 2d.; 392, 6d.; 393, 2d.; 396, 4d.; 397, 2d.; 398, 6d.; 
399, 4d.; 400, 2d.; 401, 6d.; 403, 6d.; 404, 10d.; 405, 6d.; 406, 2d ; 407, 2d.; 
408, 2d.; 409, 6d.; 413, 2d.; 414, 2d.; 415, 2d.; 418, 4d.; 420, 4d.; 421, 2d.; 
423, 2d.; 426, 4d.; 423, 2d.; 431, 8d.; 432, 6d.; 433, 2d.; 436, 2d.; 437, 4d.; 
438, 6d.; 439, 2d.; 441, 6d.; 442, 2d.; 443, 2d.; 444, 2d; 445, 6d.3 446, 2d,; 
448, 6d.;,450, 10d.; 457, 6d.; 459, 4d.; 461, 6d.; 472, 6d.; 487, 8d.; 501, 2d.; 
502, 4d.; 503, 6d.; 576, 2d. 1902, 6d.; 2105, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums woe om must be 
remitted by Post-office order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Southamp- 
ton-buildings, -lane, London. 


ABSTRACTS OF SPECIFICATIONS, 


Prepared by ourselves expressly for Taz ENGINEER at the office of 
Her Majesty's Commissioners of Patents, 


oaei. Looms, J. Burnett and J. Garstang.—Dated 27th December, 1879. 


This relates pa to the mechanism actuating the knives or lif 

levers used in the dobbie or Jacquard apparatus. Pi 

27. Pavine Serrs ror StREETs oR Roapways, J. Lindsay.—Dated 3rd 

is consi orming the setts with an ig, or 

through the side or web or through the sides or webs. 

80. ~ ‘orn Caces, &c., W. Davies.—Dated 8th January, 1880.—(Void.) 
4 


In this cage a lifting bottom is employed, one end of which is hinged 
to the cage, and to the other end two iron brackets are fixed which pro- 
ject below the bottom band or framing of the cage, so that when the cage 
sets at the top or bottom of the shaft the brackets come first in contact 
with lever stops or fangs placed in position below the cage, afterwards the 
cage itself lowers to them, the hinged end of the lifting bottom going 
with the cage, while the other end is lifted by the brackets, so that the 
lifting bottom is then inclined. 


88. Raitways anp Tramways, W. Morris.—Dated 8th Janvary, 1880. 
6d. 


The chairs and sleepers for railways and the longitudinal sleepers and 
chairs for tramways are constructed of cement. 

104. Sewer Inverts, &., IW. Brierley.—Dated 9th January, 1880. 6d. 

One end of each invert is provided with a projecting lip or part, which 
is received in a corresponding recess formed in the abutting end of the 
next invert. 

166. Firecrates, J. H. Bartlet.—Dated 14th January, 1880. 6d. 

This consists in the construction of firegrates with nearly vertical 
front bars, and with the spaces between the bars themselves, and also 
the spaces between the bars and the back and sides of the fire-box, so 
arranged that as the fuel descends it falls always to a larger or freer 


167. Gauces ror SHowine THE WATER-LEVEL tN STEAM Borers, &c., J. 
Dewrance.—Dated 14th January, 1880. 6d. : 
This consists of an open tube or chamber having connections at its 
upper and lower ends by which to communicate with the boiler or other 
vessel, and having also a window in front glazed with fiat glass, which is 
packed around its edges with packing. 
168. Steam Enornes Borters, L. Perkins and W. W. Harris.—Dated 
14th January, 1880. 1s, 
This relates partly to the arrangement of lifting valves for controlling 
the admission and escape of steam from the cylinders of steam engines. 
the inlet and exhaust valves for each end of the cylinder being p 
vertically one above the other, and one lifted and opened by a rod, whilst 
the other is lifted and opened by a tube surrounding such rod. 
171. Recutatinec THE Fiow or Gas, &c., W. R. Lake.—Dated 14th 
January, 1880.4 communication.) 6d. 
This consists of a perforated check fitted in the chamber of the - 
lator, and adapted be tained by the ure of the gas or other 
fluid below it, and arranged to operate in connection with suitable 
ets. 


172. Ventiwators ror Carriaces, &&., G. L. Scott and &. 
Haliam.— Dated 14th January, 1880.—( Not proceeded with.) 
nis ists of an ar t whereby the velocity of a train, 
vehicle, or ship through the ph is made subservient to the con- 
tinuous induction of pure and withdrawal of vitiated air from interior or 
internal compartments. 
173. Securtne Metat Wire3, Rops, Bars, or Srranps To Posts, F. 
Braby and B. Scarles. —Dated 1ith January, 1880. a 
This consists in connecting wires, rods, bars, or strands to posts or 
supports, by passing them into lateral slots in the posts or supports, or 
in brackets fixed thereto, and securing them therein by means of a loose 
picce. 
1°74. SiaNaLuine at Sea By Means oF ILLUMINATED STeaM, C. 0. Ramstedt. 
—Dated 14th January, 1880. 64. 
This relates to improvements on patent No. 2268, of 1879, and consists 
in an arrangement for preventing the flame by which the steam is 
illumi 


28th April, 1880. 
1758. Meratiic Rattway Sveepers, C. D. Abel, Southampton-buildings, 
London.—A communication from J. A. J. Vautherin.—29th April, 1880. 
1797. Furnaces for Burninc Putvervtent Fuet, H. A. Bonneville, 
Pi illy, London.—A communication from A. F, du Faur.—lst May, 


1880. 

1801. Compounp Pumps, C. Pieper, Berlin.—A communication from F, 
Windhausen.—3rd May, 1880. 

1884. Stkam Purirytne Apparatus, J. A. Hopkinson and J. Hopkinson, 
Huddersfield.—8th May, 1880. 

1894. Rarts for Tramways, H. Sharp, Bolton-le-Moors.—8th May, 1880. 

1965. BLotrer oR Biorrine Pap, D. Wishart, Kilmarnock.—13th May, 


1880. 

2010. Ice, &c., C. Pieper, Berlin.— A communication from F. Windhausen. 
—l7th May, 1880. 

2017. Creanina, &c., Gratn, J. H. Johnson, Lincoln’s-inn-fields, London. 
—A communication from W. B. Reaney and C. A. Griscom.—18th May, 


1880. 
2193. ABSORBENT Paps, W. Southall, A. Southall, and T. Barclay, Bir- 
May, 1880. 
ISTILLING ANTHRACENE, C. M. Warren, Brookline, U.S.—31st May, 
2278. Catone Line, &c., J. W. Raynes, G. T. Raynes, and P. Evans, 
Liverpool.—4th June, 1880. 
2368. Cases for TraveLters, A. J. Eli, Euston-square, London, and P. 
Hi n, Clapham.—11th June, 1880. 
wo — Extracts from Tea, &c., W. J. Clapp, Nantyglo.—-20th 
uly, 
3036, Scurcnine, &c., Macutnes, J. P. Butterworth, Rochdale, and W. 
Lord, Todmorden.—23rd July, 1880. 
Prates, Disnes, &c., W. T. W. Slater, Liverpool.—30th 
3160. Fountain Pens, N. Wilson, High Holborn, London.—3lst July, 


1880, 

3184. Five for Steam Borers, J. A. Hopkinson and J. Hopkinson, 
Huddersfield. —4th August, 1880. 

8190. CarBURETTING Arr, G. Westingh , jun., 8 


+h. hnoilat 


ted from being extinguished. 
1'75. Cuarcinc wits Powper, C. Pieper.—Dated 15th January, 


1880.—(A communication.) 6d. 

This relates to a hollow projectile whose charge consists of powder 
cakes provided with suitable channels, and arranged together in the 
cavity of the projectile so as to fill the same completely, wi ption, 
however, of any firing grooves with which the projectile may be fitted. 
APPARATUs FOR SWEEPING J. Downs.— Dated Lith January, 

1880.—(Not proceeded with.) 2 

A bow bracket is fixed at the top of the chimney, and from it is sus- 
pended a swivelling pocket in which is mounted a pulley, over which 
passes a belt of flat steel, the two ends of which are connected above and 
below to a brush by swivels and spring links. 

178. Winpow Frames, &c., J. Totton.—Dated 15th January, 1880. 6d. 

This consists in the use of slotted and grooved bars, rafters, and studs. 
180. Furnaces anD Fives, &., T. Nutt.—Dated 15th January, 1880. 

6d. 


A perforated bridge blocks up the whole of the fiue, and only allows 
the flame to pass through a series of openings in that part of the flue 
which in ordinary furnaces would be the space above the bridge. 

181. Ripsep J. Brickhill.— Dated 15th January, 1880. 4d. 

This ists in the bination of a filled rib and royal ribbed cloth. 
183. Looms, G. Keighley.—Dated 15th January, 1880. 44. 

This consists in substituting for the ordinary breast beam, a roller, 
which by preference is used as the taking-up roller. 

184. Manuracture or WELDED IRON AND Steet Tuses, C. Smith.— 
Dated 15th January, 1880. 8d. 

This relates partly to apparatus for making lap welded tube skelps, 
consisting essentially of a pair of dies, the upper or movable die being 
actuated  * a screw or other press, the said pair of dies being combin: 
with a tubular die, by the operation of which machinery or apparatus the 
heated strip to be formed into a skelp is first arched and afterwards bent 
into a form, 

185. AscerTaininG THE Actinic Power or Lieut, LZ. Warnerke.—Dated 

loth January, 1880. 


London.—4th August, 1880. 
8252. Sprnninc or Drawina Macninery, J. Clough, Haincliffe,—9th 
August, 1880. 
3255. Recovertne BI-cARBONATE of Ammonta, &c., J. Imray, Southamp- 
ton-buildings, London.— A communication from C. A. de la Martellitre. 


August, 1880. 

$258. Tupes for SreaM Borer Fives, J. A. Hopkinson and J. Hopkinson, 
Huddersfield.—9th August, 1880, 

= Water Meters or Motors, T. Melling, Aigburth.—l0th August, 


$263. Seams of Boots, TruyKs, Hose Pires, &c., W. P. Thompson, High 
London.—A communication from J. Popham.—10th August, 


1880. 
$311. Grinpine MILL, E. W. Anderson, Washington, U.8.—A communica- 
tion from J. Jones.-2uth August, 1880, : 


Phosp tt minerals are enclosed between glass slips or discs, and 
other discs of a translucent and suitably coloured substance of various 
trapsparency are situated in close contact with the luminous surface, and 
arranged so that by revolving or sliding the part of consecutive opacity 
transparent numbers can be interposed between the luminous surface 
and a small telescope through which observation is made. 

186. Spring Matrresses AND Bepsteaps, G. F. Redfern.—Dated 15th 

January, 1880.—(A communication.) 6d. 

Two boards or plates are placed on each side of the mattress length- 
wise, and carry spiral or other springs supporting two other boards 
ae ed curved, from one of which to the other pass tight cross pieces, 
and the two ends are joined together at each end of the mattress, so as 
to form a frame. A number of bands of webbing complete the mattress. 
188. Iron anv STEEL, D. and R. Joseph.— Dated 15th January, 1880. 4d. 

Instead of using 


only the refinery cinder, as produced in the refinery 


= 
| 
| 
= 
| 
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furnace, a smaller quantity thereof than usual is introduced with a quan- 
tity of nearly pure oxides of iron, er purple ore may be used ; by a 
quantity of lime, ene or chalk, and occasionally quantities of 
common or rock alumina, chloride oy calcium, or fluor spar. 

189. Sree, J. 15th January, 1880. 4d. 

Iron or steel scrap is cut into pieces of about 2 oz. and placed in 
crucibles with charcoal or other carbonising materials to blister or cause 
cementation of the scrap. The wreanien are then covered with clay 
covers and kept at a high red heat for twenty-four hours. 

190. Borties, J. Deane and J. Winfield.—Dated 15th January, 1880.—{ Not 
proceeded with. ) 2d. 

The mouth of the bottle is smaller in diameter than the neck, so as to 
ena a shoulder inst which bears aring of cork. The internal stopper 
is forced against the cork and thus closes the opening. 

191. Prire Jornts, H. Roberts.—Dated 16th January, 1880. 4d. 

Pipes with plain ends —- together by collars or sleeves are formed 
with conical-shaped nozzles or rings at their ends made of a mixture of 
powdered burnt clay, bitumen, and sulphur, and a corresponding conical- 

ring is formed within the collar or sleeve. 
Apparatus, A. M. Thompson.—Dated 16th January, 
SO 

The slot or its equivalent arrangement on the signal t is abolished, 
and also the additional wires or connections required to work such 
arrangement from two or more places. The signal is worked by drawing 
jn or slacking out the wire by means of the lever in the cabin, and the 
same signal can be actuated by the same wire from an additional lever or 
levers at any intermediate points. 

193. Parer, W. G. White.—Dated 16th January, 1880. 

This relates to improvements on patent No. 3047 of the year 1879, - 
consists in preventing the paper becoming rotten by the over abso 
of colour, by passing the paper again through the paper-making mac! = 
and coating it with a thin coat of fine cotton pulp free from size, thus 
allowing the surface to absorb a sufficient quantity of colour for printing 
purposes, whilst preventing the culour permeating through the entire 
substance of the paper. 

194. Feepinc Younc Anta ts, C. D. Abel.—Dated 16th January, 1880.— 
(A communication.)}—(Not proceeded with.) 2d. 

A vessel with an elastic bottom is made to imitate the udder and teats 
of the mother animal, and contains milk, if necessary, kept under pres- 
sure by means of weights or springs. 

195. Siipe-BLock CrossHEAD FoR STEAM Enornes, &c., J. 7. Abell. 
—Dated 16th January, 1880. 6d. 
This relates to a combined slide-block and crosshead for engines. 


196. Cornices, Moutpines, Picrure Frames, &c., L. Hostombe.—Dated 
16th January, 1 A communication.) 4d. 

The core or backing is made of wood, and the eine mouldi 
formed thereon according to the required design, but the ornamen 
enriched —- of the cornices between the coir mouldings are 

e of thin sheet metal apet out in relief or otherwise, as desired, 
and fastened by pins to a wood backing of suitable shape. 


197. aon R. Waycott.—Dated 16th January, {1880.—(Not proceeded 


Toe and heel stra} o£ are fitted to “‘acme skates,” the ends of the heel 

strap being attached by bolts and nuts to a slotted stirrup or plate to 

allow of its being hnatnonal orshortened. The sole clamps are replaced 

by a strap expanded and contracted in a manner similar to the cope. 

198. FLexis_e WHEEL-BaSE FoR Raitway Carriaces, &c., Floyd and 
W. Hunt.— Dated 16th January, 1880. with.) 44. 

The body of the car or carriage is moun on two wheel trucks, so 
that the axles are always at right angles to the rails. The trucks work 
on a bogie centre, and are coupled so that the radial position of the 
as wheels on a curve is immediately communicated to the trailing 
Ww. le 
200. Fioatinc orn Suprortinc Bopies Water, W.C. Brown.—Dated 

16th January, 1880. 64d. 

A belt or garment or other hollow article is in commie with a 
vessel, bag or receptacle for ce emit which on 
coming in contact with each other, or with water or thar hull, evolve 
gas, which then flows into the article and inflates it 
201. Steam STEERING "> W. B. Thompson.—Dated 16th January, 1880. 

—(Not proceeded with.) 2d. 

In the upper part of a framing is a horizontal shaft with a crank con- 
nected by rods to the pistons of steam cylinders. The shaft also carries 
an excentric to work the valves. On the shaft isa sleeve with a —~ 
at one end and a clutch at the other, to engage with the main shaft. 
pinion gears with a wheel carrying a second pinion also dri a hed 
and pinion running loosely on the main shaft. The latter pinion gears 
with a wheel which drives the winding drum for operating the rudder 
chains. Upon the sleeve is a steering wheel for operating the steering 
gear by hand, or it may operate the slide valves of the cylinders. 

202. Sicwatiine at Sea, W. B. Thompson.—Dated 16th January, 1880.— 
(Not proceeded with.) 2d. 

A small engine actuates a shaft carrying cams which act upon a lever 
~ .- _aadaaahamaamea steam is admitted to or cut off from a whistle or 

orn. 


208. Evectric J. Clark.—Dated 16th January, 1880. 
Not 


proceeded with.) 

The burner is made of a a. 1 of asbestos with or cardboard, 
which is cut into strips and These pieces or burners are con- 
nected with suitable wires, to rn the electric current through them, 
and are enclosed in a globe filled with carbonic gas or water. 

204. Bicyc.es, T. Warwick. —Dated 16th January, 1880. 
—(Not proceeded with.) 

The rim of the wheel is i. trough section with depressions on the 
opposite sides near the bottom. The hub is connected to the wheel by 
means of papier micbé * sage instead of spokes. To diminish the nd ad 
of the spring carrying the seat, a — is attached tothe fore end 
slides in a recess in the neck of the bicycle. Improved machin 
—- to drill the holes in the rims of wheels, screw the pone md a 


208. SHape ror Lamps, G. Atkins.—Dated 16th January, 1880. 


me consists in mal the inner ends of the radial arms of the holder 
of astepped figure, or of a figure somewhat resembling the si of a 
key, and making in the screw collar or boss, at the where the arms 
are to be connected to it, holes and slots, the sai ends of the 
arms seating themselves on the collar, and being in their places 
either by rivetting or by rivetting and soldering. 

206. Sweerinc Rervse anp Mup From &c., J. Mitchell.—Dated 
17th January, 1880.—( Not ed with.) 2d. 

Attached to a cart is a framework on which is mounted a pair of wheels 
to carry a long trough in which move an endless chain of brushes. Two 
circular brushes direct the refuse to the mouth of the trough, when the 
chain of brushes carry it up the trongh and deliver it into cart. 

207. Motive Power, H. Boden. —Dated 17th January, 1880.—(Not pro- 
ceeded with.) 2d. 

This relates to the utilisation of the combined force of air and water 
by means of a reversible drum, wheel, or turbine enclosed in a perforated 
and jacketted cylinder. 

209. Ixpia-RvBBER Be.ts on Darivinc Banps, J. A. R. Hildebrandt.— 
Dated 17th January, 1880.—(A communication.) 2d. 

Strips of woven fabric, leather, or other suitable material are coated 
with india-rubber and es one upon another until the desired number 
of layers is provided. ese ——s are then stitched together and the 
a col a up and ‘placed in to the vulcanising apparatus, where it is 
vulcanis' 


=. A, Sream 1x Stream Boirers, 7. Jones.—Dated 17th 
anuary, 1 

A pipe is “applied to the boiler to conduct of the steam generated 
therein to the interior of the furnace, where it acts on the aunt on products 
of combustion. 
211. GENERATING AND APPLYING STEAM VeNnTILATING Mines, &c., T. 

Jones.— Dated = January, 1880. 

-A boiler with its furnace is applied in connection with the upcast 
shaft, a water heating chamber for the supply of the boiler surroun: 
the flue of the furnace. Above this chamber is a steam heating chamber 
also surrounding the flue. The steam — of the boiler and the steam 
generating chamber are ted b; and such pipes as well as 
the steam heating chamber have outlets 


a pi 

my the escape of jets of steam 
in an upward direction, so as to create an upward current in the upcast 
shaft. Pipes also pass from the steam heating chamber up the upcast 
shaft, allen are provided with suitable outlets. 
212. Fasreninc Exastic Banps, C. H. Eden.—Dated 17th January, 1880. 


6d. 

The ends of the band are united by plain clips of tin or other metal, 
secured over the ends, whilst the band is distended to its full extent. 
213. Se anp Lavatorigs, &., G. Grant.—Dated 17th Janu- 

ary, 1889. 5 

This relates partly to + aged for preventing waste of water supplied 
to water-closets, lavatories, &c. 
m4. | Printinc Macuinery, P. D, Hedderwick.—Dated 17th January, 1880. 


_Banet is drawn off the web roll by drawing rollers, and is guided round 
of the knife roller, the ae of which is divided into 


iquot grooves, co toa — 
The ini e with edge is carried on a 
knife roller, “so that the potation of the t wo causes 


sociation > enter a groove in the roller. The paper is thus severed at 
e part over the groove and a blast of air is directed so as to prevent the 
edge behind the knife being carried round by the knife. r passing 
ioe where the knife acts the paper pon od under a drop roller carry- 
and a rotary brush, rey © surface the 

overs so as to smooth and tighten t as the Deane roller falls on it. The 
nife is adjustable radially on its shaft for different sizes of sheets, and 
= sean of the shaft are adjustable to or from the knife roller, so that 


circumference described by the knife edge may correspond to the 


Yarns, &c., J. Gledhill and W. Cliffe.—Dated 17th January, 


In order to double and spin two or more threads of the same or 
different colours ae at one operation, a ae of rubbing belts or 
rollers are omaten through or between which the threads are 
and rubbed bodily or squeezed into one thread, and from thence are 
wound upon one cendenber bobbin. The bobbins’ are placed on a mule 
and the threads spun and twisted as one thread. In order to make 
spotted yarn a pair of drawing or feeding rollers are used in combination 
with the rubbing belts, an intermittent motion being imparted to such 
rollers, so that when the feed rollers are stationary the rubbers, which 
have a continuous revolving motion, = a given length off another or 
third thread held fast by the feed rollers, and the piece pulled off is 
rubbed on to the doubled or mixed thread ‘passing through the rubbers, 
thereby producing spots on the mixed yarn at given distances apart. 
216. Spixninc anp Twistinc OR Dovsiing Worstep, &c., J. Aked.— 

Dated 17th Junuary, 1880. 4d. 

So as to prevent the twisting of yarn, either single or double, the wrong 
way, a slit or groove is made in the cap or cup at such an angle that when 
the caps or cups are revolving the way intended, the slit is no impediment 
to the yarn, but should the cap or cup be caused to revolve the wrong 
way, the slit catches the yarn and prevents it being twisted. 


217. Irontnc Hats, &c., B. de Pass.—Dated 17th January, 1880.—(A com 


munication.) 8d. 
This relates to a means of ironing hats of all shapes by means of an 
cupenaas specially arranged for the purpose, and provided with a 
der for carrying the smoothing iron. 
218. Countine, RecisTeRING, AND SIGNALLING, H. C. Symons.—Dated 
17th January, 1880. 8d. 

Part 1 refers to a money till with a cover having a coin hole to admit 
each sized coin edgewise, such hole being covered inside by a tell-tale lever 
to actuate a counting appliance. Part 2 relates to a till with coin holes 
in its cover, each cvin dropping into a groove and being pushed forward 
by a slide to allow the coins to be seen. A tell-tale acts upon every coin 
by means of a tell-tale lever pivotted to one side of the ve frame, and 
on it rotates a wheel when p by the edge of fhe entering coin. 
Part 3 is similar to part 2, but has a vertical ve to receive the coin, 
which is pushed inwards. by a slide, and at the back end of the groove 
the coin drops into a drawer. Part 4 eunatehs of a rotating wheel, 
recessed to hold a number of coins of one kind ; and part 5 is a wheel 
adapted for pence, being fitted with holes or tubes to hold a pile of 
twelve pence in each tube. The counting and signalling appliances 
consist of fluted rollers, between which passes a strip of paper to be 
creased as the axes rotate. Arrangements are described for registering 
passengers, votes by ballot, and the number of points scored in games. 


219. Propetiinc anp Sreerinc Sreamsuips, &c., J. L. Corbett and W. 
Lochhead.—Dated i7th January, 1880.—( Not with.) 4d. 

The central body part of the propeller consists of a hollow close cylinder 
with a central eye to secure it to the lower end of its motive shaft, 
vertically so as to revolve as a horizontal propeller wheel in the 9 
below the hull of the oe 4 within cagenentel recesses formed in the hull. 
The blades are fitted to slide with their edges vertically and radially out 
and in through slots in the outer periphery of the central cylinder, with 
the broad face of the blades = truding out and acting vertically and 
radially and circumferentially beyond the cylinder on the outer prope! 
side, and drawn quite within it on the inner or non-propelling side. 


220. Borrie Stanps, G. Gibson.— Dated 17th January, 1880. 4d. 

Bars are mounted so as to revolve upon the handle or standards of the 
frame and when the bottles are in position, one end of each bar —— 
across the — so that they cannot be removed, whilst the other 
ends meet together, and are secured by a spring or other lock and key. 
om. Sexr-actinc Hypravutic Ram, J. Blake.—Dated 17th January, 1880. 


To ti the injection pipe or to the water chamber between the air vessel 
and water seta of hydraulic rams known as ‘‘ Montgolfiers,” is applied 
a cylinder containing a piston acted upon by a spring and connected by 
an opening with injection pipe or water chamber. When the water 
flows into the chamber and through the waste valve, and having acquired 
a certain velocity closes the waste valve, it forces up the delivery valve 
in the air vessel, at the same one forcing the piston up in the cylinder ; 
some of the water enters the air vessel and compresses: the air, which 
forces down the delivery valve and causes the water under it to recoil, 
the recoil being assisted by the piston being pressed down by the spring. 
A self-acting ram is made to furce up either a cet the water that 
works it or other water by applying to the water c. ber a double —- 


der with a large and small piston, each fixed on the same , and 
— bya —— he nape end of the cylinder is connected to 
the wate: by the small end is connected to a 


y an 
second heute, on which is the air i vent and delivery valve. At one 
part of this chamber is a suction valve with a pipe leading from it to the 
water to be pumped up. 
222. Urrers ror Boots anp Suoes, J. Summers.— Dated 17th January, 
1880.—{ Not with.) 2d. 
A Seamless upper is made from a single piece of onan by eine Se 
leather and —T on to the block or last, where it is faste 
dry. When dry it is removed, and cut at top and cone ‘che edges to the 
required shape. 
223. IntreNcuMENT IMPLEMENTS, P. Thaine.—Dated 17th January, 1880. 


4d. 

A spade is fitted with a handle of iron or steel tubing, having a cross 
handle at the end also of tubing. The hollow handle contains a saw with 
a hinge and hook at one end, and a screw and nut at the other. The end 
of the cross handle is slit to receive one end of the saw when in use; > 
hook at the other end taking into a slit in the blade of the spade. 
light hatchet has a wooden handle, and on its back a hinge, to - a 
oe pick is fitted, so as to fold down close to the handle when not in 


204. PortaBLe Fiecp Carriaces For Macuine Guns, &., P. Thaine.— 
Dated 17th January, 1880. 6d. 

The body of the trail is of iron or steel, two plates being rivetted 
together at the lower end, and bent outwards at the upper end to make 
room for the cross screw, which gives vertical and lateral movements to 
the gun. The two upper ends of trail rest upon the axle, and are made 
so as to be held to the axle by a catch or bolt. Two stays can also be put 
on from the axle just inside the wheels to the lower part of the trail, 
ee they would be bolted to the trail. At each upper end of the trail 

, round which moves an iron leg, the a standin; A’ downwards. 
ond together with the trail support the gun when used without axle and 
wheels, the + folding up when not required. A seat is fixed on the 
— and the verging upper ends of the trail are covered in to forma 


225. Poawswe, CLEANING, AND Rerininc Pararrine, &., W. R. Lake. 
—Dated 17th January, 1880.—(A communication.) 6d. 

This consists in combining with paraffine wax, fatty matters, resins, 
and gums, by heat and agitation, a solvent of naphtha, spirits of turpen- 
tine, or ether, or the chemical equivalents thereof; in filtering the com- 
pound thus formed while heated, and subsequently Pe | the article 
purified, cleaned, and refined from the th P d by 
means of steam, which evaporates and drives off the solvent. Y 
226. Coat Screens, &c., C. Armstrong.—Dated 19th January, 1880. 6d. 

The bars over which the coal 2 ap of an exact eq trian- 
gular form in cross section, urfaces of which may be suc- 
cessively used, the side room A being Sasol wale with corresponding holes to 
receive the ends of the bars. 


228. Evastic FoR Pistons, &., J. Wills.—Dated 


This consists in packing rings for made of a rod or rods of 
steel or other suitable material, the said rod or rods being bent into the 
form of a series of § hooks, = straight bog of which are set at an 
angle greater or less than a the said | 
so formed that it is capable o: A 
simultaneously. 

229. Iron anp STEEL Suarts on Axves, &., J. 7. 
Andrews.—Dated 19th January, 1880. 6d. 

A table carries a number of hydraulic cylinders arran so as to be 

ions of cranks. the ends of 


easily to suit varying dimensi: 

the rams are cross-heads carrying rollers or swages, and the rams w 
propelled outwards bend the crank throws roughly to shape. The 

roughly shaped crank is then pressed up by swages into tools, so formed 

that when together they contain between them a space of the same 
dimensions as the a crank prior to setting. The tools are made 

up of separate adjustable pieces. 

230. Sream Packine ror STEAM bm aye &c., W. Oliver.—Dated 19th 


January, 1880.—(Not 
consists in forming tubes or *cpin Bat made up of canvas, cotton, 
asbestos, or other textile material, combination with india-rubber, 
and lined internally with brass or steel wire, hardened rubber, and after 


the same been cutting such tubes or cylinders 5) ly 
each | into the form of a spiral spring adapted for piston ar: i Eee poten 


— 


231. Susmarine Evecrric LANTERNS W. Heinke and Lang.—Dated 
19th January, 1880.—( Not proceeded wi ud. ae 7 
This relates to a means for rendering the lamp water-tight. 
232. Puoro Enoravines, C, Bell.—Dated 19th January, 1880, 


This consists in the use of surfaces with raised ich dots, or Projeo- 
tions, coated with a sensitising substance, upon he ich surfaces fac similes 
of the objects are formed by first obtaining tographic negatives of 
the objects from which positive prints are pre 
faces, and from these positives as negatives are photograp! 

for use in the ordinary hoto-relief engraving. The 
projections are stamped on At ., t surfaces by the use of engraved 
plates, or by other suitable hee 


Burxps AND Suurrers, J. Rettie.—Dated 19th January, 


The laths are pivotted between or on to two or more pitch chains or 
other flexible connectors. 
234 Fire Escapes, F. H. F. pe Ty’ 19th January, 1880.(—A com- 

munication. )—(Not proceeded wi 

This consists, First, of a drum or 5 covered with an elastic lin 
of double cloth and linen ; and, Secondly, of a cloth or linen slope whee 
is re in connection with the drum’ for saving lives from floors or 

buildings at great altitudes. 


235. Fi J. Salfrais.—Dated 19th January, 1880.—( Not 


proceed: 
At the bottom of the cask is placed a tube, perforated 
le with small holes. The tube is closed at one end, and at 


talli 


hout its 
e other 


end is a nozzle which is ted with a Pipe in the form of a 
wm. Such pipe es through the bung hole and descends into any 
vessel desired to be filled. The perforated tube is closely wrapped round 


with paper or other sufficiently porous material. 

236. Hotpers or SAVE-ALLS FOR Gamaean, C. D. Abel.—Dated 19th 
January, 1880.—(4A communication. 

The upper end of a candlestick or o! a plug to fit into the socket has 
three or more spring claws, between which the candle is held when 
ressed together. One mode of applying to and remo the pressure 
rom the claws consists of surrounding the claws by a hollow cap with 
an upper opening for the passage of the candle, whilst its lower end fits 

a thread on the candlestick or plug. By turning the cap the pressure is 

applied or removed as required. 

237. MacHINERY FOR THE MANUFACTURE OF PasTEBOARD MATCH-BOXEs, 
A. M. Clark.—Dated 19th January, 1880.—(A communication.) - (Not 
proceeded with.) 2s. 

This relates to self-acting hinery for 

— -boxes, that is to say, for creasing, folding. glueing, and ao 

the bo 


206. Brack Asu Forwaces, J. Simpson.—Dated 20th January, 


on fireplace, the roof and opposite the openi: 
which the heated gases an of pass Tato ‘the revolv- 
ing f furnace, is placed a od ay out of which air is a through the 
of bustion over the fire-grate and burning fuel into the 
soretving furnace, the temperature in which can thus be more easily 


4 


239. FOR Parer-MAKtno, J. Collins.—Dated 20th January, 
The materials, without picking, are subjected to the 


the ig or ping engine, it while 
the first of these, or ing engine, they are s ed by suital 


apparatus. 
240. Steam pa Henderson, jun.— Dated 20th January, 1880.—(Not 


proceeded with.) 

A cylindrical drum or shell placed with its axis horizontal forms the 
back end of the boiler, und ae united to the front upper of it one 
or more comparatively long cylindrical shells or tubes je with hemi- 
spherical, or dished, or flat-front ends. 

241. Discuaroine Coat Wacons, &c., H. J. Haddan.—Dated 20th Janu- 
ary, 1880.—(4 communication.) 6d. 


= partly in to the bottom of upon 
w e wagon is placed for empt ents 2 of rol yu 
a plane, like a and thereby ing th 


ging this plattor orm with the w: 
upon it from a horizontal into an inclined position, or vice versd, the back of 
the platform being provided with a counterweight or for causing or facili- 
tating the return motion of the emptied wagon. 


242. C. G. Squintani.—Dated 20th January, 1880.— 
one 2d. 


was are formed in pairs, one quoin of each pair is grooved on its 
edge, and = other is vided with a slotted tongue fitting in 
passing the quoin, and tl 
the slot in the o ~ quoin, so as to keep two inclined sides of 
an uoins Segethoer. Each quoin is provided with suitable slots or holes to 
low of inserting a key for operating the quoin. 
243. Puriryino THe Waste WATERS or WooL-wasHING EsTABLISHM! 
-~ J.C. Mewburn.—Dated Wth January, 1880.—(4 communication. 


The waste water is received in tanks and lime water added ; the lime 
in which, with the fatty ag in the water, forms an insoluble ms and 
and mechani the greater part of ‘the impure matte: 
te of iron or of magnesia is then added, and 
completes the pt operation. 

244. anv Box ror &ce., A. Coates.—Dated 20th January, 
1880.—({ Not proceeded with.) 

The reel consists of a roller, tenched to which at the top and bottom 
respectively is a piece of cardboard or other material of a circular or other 
convenient shape, the piece of cardboard at the bottom of the roller 
being so large t at its diameter is as great as the diameter of the roll of 
frilling or other trimming, and the piece of cardboard at the top being of 
a less diameter, so that the goods are seen and are also prevented from 
coming undone. 

246. Hiwes, C. Abel.—Dated 20th January, 1880.—(A commu 
nication. 

The hides are treated with the either sing! 
in a certain order, or mixed together, according to the hide :—No. a 
pear of a solution of chromate of alumina in  pyroligneens acid in the 

tions of about 1000 parts water to from 20 to 30 parts respectively 

Pf the chromate and of the acid ; No. 2 consists of a concentrated solu- 
tion of argol, to which is added a small ee Y of the solution of « 
protoxide (such as of nickel with chlorine) in ammonia. 
ror % &c., W. Taylor and 

A, Risdale.—Dated 20th January, 1 

This relates to apparatus consisting of or sale OM with mirrors arranged 
relatively to cach other in the form of a yng yoy frame, and with or 
—aeet provision for adjusting the same to the size of the appa- 
ratus. 


248. Construction C. Bergeron.— Dated 20th January, 1880. 


—(Not wit 
Instead of depositing the ballast upon the the a 
is formed in the roadway to receive the ballas' the bottom of the 
channel is broken stone, and above this ior material, such as 
small gravel. 

240. Fire-arms, W. R. Lake.—Dated 20th January, 1880.—(4 communica- 


10d. 

This pl First, in the arrangement of the breech-block, which is 
formed in one piece with the hammer or striker, and operates the 
extractor in the return movement which it makes to uncover the cham- 
_ of the gun ; Secondly, in the arrangement of the “ sight,” which can 

be shifted jongitudinally” along the barrel. 


incite 
the said ve, a 


mechanically inco: th the fibrous material du’ the 
of manufacture an earth or ry aap suitable vehicle with 
a mordant, or ch 4 with con with dye stuff for 


a 
colour to be ‘subsequently applied or phen 
252. Prorective FoR Firemen, &c., R. Jenkins.—Dated 20th 
January, 1880. 

This consists in the combination of bellows, means for the 
same, and also to form a case for containing the same, and the et, 
dress, and other appliances constituting a complete portable apparatus for 
enabling firemen and a to enter smoke or foul air, 


253. WarTer-cLosets, 'y.—Dated 21st Janua 

This relates to means providing a and lodg- 
ment for soil, and also one in which a thorough flushing at each use of 
the closet is insured. 


2564. Treatinc Waxy, Farry, anp Svus- 
STANCES, H. Lissagaray.—Dated 21st January, 1880. 5 
consists in the separation of waxy, fatty, or + + 
of either animal or vegetable Sed be iy employment of 
either pure or diluted, and carri temperatures. 
256. Curr ror WIRE AND OTHER Ropes, J. Hanson.—Dated 21st 
anua 
This relates wa | haulage clip fitted with a sliding block. 
256. Breecu-Loapina FOR ORDNANCE, &&., G. Quick.—Dated 
21st January, 1880. 
This consists Feat hee ly in ‘mounting the breech screw for cl 
end of the powder ding nut or carriage, f 
a grooved way cut in the breech of the gun at right angles to the bore. 


the rear 
toslide in 


| 
| 
| 
251. CoLovurine Frsrovs MATERIALS, YARNS, AND FABRICS, J. H. _ 
—Dated 20th January, 1880.—(A communication.) 2d. 3 
; This consists in colouring fibrous materials, yarns, and fabrics by 1 
_ 
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258. CaRDING age + H. Bickham, jun., and W. Houldsworth.—Dated 
January, 1880. 

sear esusiete to the combination of two rollers, viz., a stripping roller 
proper and a carrier roller, so arranged (the one partly inside the other) 
as to form together one pound roller, 

Fert Carrets, W. Mitchell.—Dated 21st January, 1880. 4d. 
on. consists, First, in the manufacture of felt carpets (in the unprinted 
state) by forming a pound batt posed of mixed fibres of wool and 
vegetables, which is hardened, milled, and formed into a fabric of 
superior quality ; Secondly, in the manufacture of printed fabrics of an 
improved character, by p nting a felted fabric formed from a compound 
patt as above mentioned with dye wares adapted to print equally well 
on vegetable or any animal fibres, or upon a combination o both, the 
printed goods being st d and washing ig disp with. 
260. Securine 1x Sconces or Sockets, H. Wallis.—Dated 21st 
January, 1880. 4 

This conaists in making the bottom of the a. with a stem or piece of 
suitable form and diameter to fit securely into the sconce, and to the 

stem springs are fitted which stand out at an angle so as to form a sort 
of inverted cone. 
261. EXTRACTION AND PURIFICATION OF FaT FROM ANIMAL MATTER, &c., 
W. H. Allen.—Dated 21st January, 1880.—(Not with.) 2d. 

This consists in the employment of glycerine heated to a temperature 
of about 212 deg. Fah., in which is placed the animal matter to be acted 
upon, thereby causing a break bs of the cellular tissues of the animal 
matter and the liberation of the fat, which rises to the surface. 

262. APPARATUS FOR ACTUATING AND LOCKING RAILWAY SWITCHES AND 
&c., A. M. Howarth.—Dated 21st January, 1880. 6d. 

This relates partly to a lever box suitable for switching and signal pur- 
poses ; it is fitted with a lever, by preference, weighted and connected 
with a tumbler, both the lever and tumbler working on a pin which is 
carried by two vertical cheeks of the box and forms the fulcrum. The 
lower part of the tumbler may be shaped in the form of a helical bar 
somewhat resembling a portion of the thread of ascrew. The helical part of 
the tumbler engages in a slot formed diagonally in a slide bar, to which 
the connecting rods for working the switches or signal are attached, the 
partial rotation of the tumbler causes the slide bar to move backw: 
and forw 
263. Propucinc AnuypRovus SutpHurRic Acip, W. L. Wise.—Dated 21st 

January, 1880.—(A communvation.) 4d. 

This consists in the production of anhyd sulphuric acid by the 
action of hydrate of sulphuric acid upon anhydrous bisulphate of 
alkali. 

265. Macuinery ror Bower Tuses, &c., J. Langley.— Dated 
21st January, 1880.—(Not proceeded with) 2d. ¥ 

This consists chiefly in the method of actuating the internal rolls, 
so that they may be rapidly expanded or contracted to the sizes 
required. 

266. CincuLar Vatves, W. C. Church.—Dated 21st 
January, 1880. 6d. 

This consists in poaaine rotation of a circular slide or sluice valve 
within the eye which causes it to reci te by directing the pi of 
the eye obliquely on the valve, so as to press it transversely against asur- 
face along which it rolls as it moves longitudinally. 

267. Packina Cases, J. Goss.—Dated 2lst January, 1880.—(Not pro- 
ceeded with.) 2d. 

The heads or ends are made deeper than the sides by the thickness of 
the top and bottom, and are rabbeted on either edge and under-cut, thus 
affording a solid bearing for the top and bottom to rest on, and by their 
being nailed into the latter, and through their own edges, make them 
capable of resisting very great pressure or blows from the outside. 

269. Dress Suspenpers, 7. Brookes and T. Adams.—Dated 21st January, 
1880. {Not proceeded with.) 2d. 

The upper ends of the arms by which the dress is gripped are jointed 
tothe lower end of a short tube, the upper ends of the arms working in 
a cross slot in the bottom of the tube. This tube is closed at top and 
contains a coiled spring. In the axis of the lower part of the coiled 
spring isa rod, the bottom of which is expanded and bears upon the 
upper ends of the arm of the suspender. The upper end of the coiled 
spring bears against the top of the tube, and the lower end upon the 
expanded bottom end of the rod in its axis. The action of this spring 
is to depress the upper ends of the arms, and consequently to open their 
lower ends, 

270. Lixiviatine Sotuste Susstances, J. W. Chenhalls.—Dated 2let 
January, 1880.—{ Not proceeded with.) 2d. 

This consists of a revolving pan, having an arm crossing the centre, 
and capable of being removed at will, this arm having ten, more or less, 
fixed blades set at a suitable angle, so that when the pan revolves with 
the materials to be lixiviated therein, together with the hot or cold 
water or acids employed in lixiviation, the scra) thoroughly disinte- 
grate the whole mass, thereby allowing the liquid to thoroughly permeate 
throughout the mass and take up soluble substances. 


271. Manoracture or Zinc, J. W. Chenhall.—Dated 21st January, 1880. 
Not ith.) 2d. 


with.) 

This relates to the mode of construction of the retorts or distilling 
apparatus used in the manufacture of zinc. 

272. Sreerinc Apparatus, &. W. Halliday.—Dated 21st January, 1880.— 
(Not proceeded with) 2d. 

The tiller is fixed on the neck of the rudder, and a short distance 
above the tiller is mounted a crosshead to turn freely upon the rudder 
neck, except that the crosshead is connected with the tiller by two strong 
steel pins or bars, which act as springs and yield tosome extent to blows 
struck by the sea upon the rudder. 


Rercecrors, P. B. Chappuis.—Dated 21st January, 1880. 


This consists in the construction of daylight reflect with a reflect 
frame or frames hinged to another frame so that they can be set at an 
desired angle to this frame, which can itself be suspended at any des’ 
angle hke an ordinary daylight reflector. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE mills and forges are not generally in more active operation 
this week than last ; new orders are no less hard to obtain. The 
difficulty is most noticeable in respect to high-class qualities of 
plates and bars. For these the inquiries are very languid, and 
steady employment in the localities of some of the leading works 
is less general than where inferior sorts are rolled. The advance of 
steel in engineers’ favour accounts for this to some little extent ; 
but a reater influence is exerted by the better Spa in the 
finished iron than heretofore, which distinguishes the production 
cf firms of at one time only little note. These having been 
fortunate in their purchases of pigs are enabled to humour the 
market by quotations impossible to firms who have had to buy 
their crude iron at the recent advances. 

Boiler-plate orders are difficult to secure in any of the centres 
by the firms who will adhere to a scale of charges justified by the 
current rates for all-mine and hematite pigs. Vet iron of the 
quality termed boat-plates are in demand in various grades. 
Gasometer, and tank, and girder, and bridge engineers aotufas 
it upon terms which make transactions in Cleveland plates rarer 
than is usual when the consumption is as now. With these plates, 
angles of varying proportions, with T and channel iron, are 
selling. But the quantities which the customers can take from 
week to week leave the works in only partial employment. 

The common bar firms are proportionately well off for work. 
Makers of small rounds in particular are here and there keeping 
their machinery fully going. Outside our home centres the 
China and Indian markets are the largest consumers. Prices 
vary from £6 10s. down to as low as £5 17s. 6d. per ton. 

Gas tube strip, though it might have been had at a trifle under 
£6 yesterday, shows a tendency to strengthen in sympathy with 
an increase in the quotations of the gas tube makers. Work in 


the chief hoop and balin strip mills, which was plentiful, 


throughout August, is now beginning to be less abundant, as old 
orders are being worked off. For this description of iron quota- 
tions vary greatly. Some firms ask as high as £9; yet there 
were firms yesterday who would have taken £7 ; indeed £6 15s. 
would to-day in Birmingham have been accepted by a few firms. 
In scarcely any kind of iron is the competition keener, 
for in scarcely any are the facilities of production more 
humerous, The Americans continue to give makers 
much trouble in quoting, but they yield makers little profit in 
following the receipt of quotations with orders. Firms who devote 
themselves almost wholly to the hoop and strip trade might be cited 


who age gn the past month have booked scarcely a week’s 
orders. No foreign country is ing larger supplies at the 
moment than Russia, Even lower prices than the lowest I 
have just quoted are being taken by a few firms who are utilis- 
ing the tops of double-headed rails in their hoop mills, and who 
are rolling the centre of the rails into sheets of narrow sections, 

The outlook of the sheet firms is encouraging, for few are 
booked far ahead, and galvanisers are still receiving favourable 
orders from abroad, notably from the West Indies, from South 
America, and from South Africa. Makers on ’Change were 
asking for singles £8, for doubles £9 10s., for trebles £11, though 
10s. under first demand was taken by a few firms for all the three 
gauges. ‘‘Monmoor” and also ‘ Bull’s Bridge” sheets being 
well sold forward, could not be bought to-day at anything under 
the full prices, ranging from £8 for singles. : 

Amongst the most recent orders received by the galvanisers was 
one secured yesterday by a firm hereabouts for seven houses com- 
plete, for South Africa vid the Cape. 

Best thin sheets for deep stamping uphold their value alike for 
home and for export use, and tin-plates still show a tendency to 
advance with a g trade doing. Somewhat extensive orders 
for tin-plates might be booked if the makers did not decline to 
sell more than small quantities at current rates. 

Pigs are not: selling freely. Nevertheless, the stocks at the 
Spring Vale furnaces have decreased 500 tons upon the month, 
and the proprietor is about to restart his fourth furnace. All- 
mine pigs are easy to buy at £3 10s.; yet the makers of hematites 
in all the centres continue to decline to book orders at less than 
from 10s. to 7s. 6d. upon that figure ; and as it is understood that 
Welsh hematites are securing £3 10s. at the furnaces, there does 
not seem any especial reason why they should, for it costs three 
half-crowns to bring a ton of pigs from South Wales to the mills 
and forges of this district. e founders who purchase the 
Northampton and Derbyshire pigs, though they have recently 
been in receipt of excellent orders for heavy castings, are not 
making many purchases of pigs. They laid in stocks at very 
low prices; indeed, are still receiving deliveries. 

Local high-class forge coal is fetching 7s. 6d., and for ~~ 
slack the minimum quotation is now 2s. 6d. High-class gas co 
from the Yorkshire mines of the John Brown ae is appear- 
ing more conspicuously on the market. When delivered it 
realises a little over 11s. under contract. Common forge coal 
may be got at different prices down to 6s. 6d. per ton. 

Coke is not in pressing demand. Large consumers were to- 
day asserting that they are receiving supplies at only a little over 
14s. per ton Sativered from the Derbyshire ovens. 

The ironworkers employed at and about Oakengates, Shrop- 
shire, have decided to put themselves under the government of 
the South Staffordshire Mill and Forge Wages Board, which 
already has the regulation of ironworkers’ remuneration in North 
and South Staffordshire and Shropshire, and eee gpd also in 
Derbyshire, South Yorkshire, Warrington, Sheffield, and some 
other places. It is calculated that to all intents and pur 
a wages of 20,000 men are regulated by the operations of the 


ard. 

Heavy lots of the Brenton bolt, made in Wolverhampton, are 
going forward to Belgium and Italy, in a galvanised state; 
nickel-plated they are in request for stud stables at home—one of 
the lots in hand being to the order of the Duke of Westminster. 
The last-described fastenings have the further security of brass 
padlocks of high-class make. 

The chain makers at those works where the advance in wages 
has not been acceded still remain on strike. Some of the 
employers have given way and the men are at work, but others 
refuse tou pay the advance. The men have no union to support 
them, ond tues of the operatives are almost at a starvation point. 
Public meetings are to be held with a view to raising subscriptions 
to alleviate the great distress. 

The rivet makers in some of the localities are threatening 
their employers with a strike, because their wages have been 
reduced, The reductions are not general, however, but the men 
affected state that they cannot go through the approaching 
winter without an advance. 

At the annual meeting of the Patent Shaft and Axletree 
Company, Limited, on Monday, the chuirman said that the 
directors were unanimous in considering that the balance of 
£5000 or £6000, which now stood to the credit of the profit and 
loss account, should be carried forward as the nucleus of a new 
reserve fund. At the same time the directors had every reason 
to believe that that would be the last general meeting at which 
they would not be in a position to declare a substantial dividend. 

In a ww which Mr. E. Harris, president of the South 
Staffordshire Mill and Forge Managers’ Association, has just 
read before that body, upon the “‘ Puddling of Iron,” he stated 
that it was a mistaken theory to suppose that because iron was 
fibrous in the puddled bar it would be fibrous in the finished bar. 
‘The “‘ hot short” iron was as much to be guarded against as the 
‘cold short,” for whilst the engineer in constructing a bridge or 
building a vessel dreaded the “‘ cold short” iron, the blacksmith 
and the boiler-maker feared the “‘ hot short.” 

Another strike is imminent in North Staffordshire. The 
miners at Silverdale, to the number of 1000, have determined to 
take this course unless the masters will advance their wages to 
the rate they stood at before the last reduction. In other parts 
of the North Staffordshire coal-field also there is dissatisfaction. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

THE iron trade of this district has been very dull all through 
during the past week, and there has been no better demand 
than last week. If anything the market has been even quieter, 
and a rather weaker tone has been noticeable in prices, although 
not to such an extent as to materially affect quoted rates further 
than that makers have been more anxious to sell at the minimum 
quotations, The present stagnant condition of the market, how- 
ever, does not in any very appreciable degree tend to shake the 
confidence which is generally entertained in the trade with re- 

to the future. A considerable quantity of iron is going 
into consumption throughout the district, and the cause of the 
present absence of inquiry on the part of users of iron I have 
explained in previous reports. In the present unsettled state of 
the iron market it is only natural that consumers prefer to work 
on with their stocks, which, in many cases, are sufficient to last 
them through the year, and which enable them to wait any fur- 
ps 2 development in the trade before giving out additional 
orders. 

There was a very quiet market at Manchester on Tuesday, and 
although there was a tolerably good attendance on ’Uhange, there 
was but little inquiry for either pig or manufactured iron. In 
fact, for pig iron I may say there was scarcely any inquiry at 
all, and there was a keen competition for small orders for manu- 
factured iron, which would seem to indicate that either forge 
proprietors are not in some cases very fully supplied with work, 
or that merchants have stocks on hand which they are anxious 
to dispose of. 

With regard to pig iron, Lancashire makers are receiving very 
few new orders, but ona | they are busy in deliveries on 
account of old contracts. ominally the recent advance of 
52s, 6d. per ton less 24 for foundry qualities delivered into the 
Manchester district is still quoted in some cases, but the average 
selling price where any business is being done is about 50s. per 
ton less 24 for foundry, and 49s. for forge. 

Lincolnshire makers, who are beginning to put iron into stock, 
are rather more anxious sellers in this district, and 50s. per ton, 
less 24 per cent., is this week about the outside quotation for 
these brands delivered equal to Manchester. For Derbyshire 
irons about 51s. per ton, less 24 per cent., is still quoted, but 
there are selJers in the market at 50s. per ton, and even less, 


Middlesbrough iron delivered equal to Manchester has been 
offered at about 51s. to 51s. 3d. per ton net cash, but these prices 
are still too high to attract buyers here. 
_ Hematites are tolerably firm, and toundry qualities delivered 
ee district are quoted at about 85s. per ton, less 24 per 
cen’ 
In the manufactured iron trade prices remain about the same 
as last week, Lancashire bars delivered into the Manchester 
district being quoted at about £6 5s. per ton, and North Staf- 
fordshire bars are offered in this district at about the same figure. 
In the engineering trades there is still very little improvement. 
Locomotive builders and some of the tool makers are busy, but 
in other branches slackness is generally complained of, and works 
as a rule are only kept going from hand to mouth. 
_ In the coal trade the only noticeable improvement is a slightly 
increased demand for shipment. The inland trade continues 
quite as depressed as ever, and all classes of coal are to be bought 
at very low prices. House fire coals are still in extremely 
limited demand, and although there is a tolerably fair 
inquiry for steam and forge coals, the supplies in the market 
are much in excess of the requirements of consumers. Engine 
classes of fuel are tolerably steady, chiefly on account of the 
= very limited production of the better qualities of slack, 
ut consumers have no ——_ in securing all the supplies they 
require. Quoted prices are without change from last month, but 
there is still a great deal of pushing for sales, and needy holders 
of stocks are prepared to take almost any figure which buyers 
offer. The average prices at the pit mouth are about 7s. 6d. to 
8s. per ton for best coal, 5s. 6d. to 6s. 3d. for seconds, 4s. to 5s. 
for steam and forge coal, 3s. 9d. to 4s. for burgy, 3s. 3d. to 
3s. 6d. for good slack, and 2s. 9d. to 3s. per ton for common sorts. 

The Lancashire collieries are mostly working short time, and 
on an average they are not running more than about seven days 
a fortnight. 

_ The coke trade continues very dull, and the best qualities for 
iron making purposes are quoted at about 11s. to 12s. per ton. 

The Manchester Industrial Exhibition, which is being held in 

the large agricultural! hall at the Pomona Gardens, Manchester, 
was formally opened on Wednesday by Dr. Maule Sutton, the 
chairman of the Manchester Industrial Exhibition Company, 
Limited, by whom it has been promoted. The arrangements of 
the exhibition, as pointed out last week, were in a very back- 
ward state, and the machinery department especially was in a 
very incomplete condition. It is intended, however, to have the 
exhibition in full working order by Monday next, and we must 
therefore defer for the Deeg any description of the exhibits. 
Prizes are to be awarded for excellence in the various sections of 
the exhibition, and the following gentlemen have been appointed 
as judges. Machinery, Mr. Richard Peacock, J.P. Meme, 
Beyer, Peacock and Co.—Mr. James Ramsbottom—late of the 
London and North-Western Railway Works, Crewe. Gas: Mr. 
Thos. Newbigging, C.E., Mr. Hy. Lyn. Sanitary and domestic 
appliances: Mr. H. Simpson, M.D., Mr. Francis Vaiher, 
F.R.C.S.E., Mr. John Newton, C.E., and Mr. V. K. Armitage, 
M.A., LL.B. Carriages: Mr. Wm. Harding and Mr. Sargeant. 
Art and educational appliances: Mr. W. J. Muckley and A. 
Darbyshire, F.R.I.B.A. The judges have also power to obtain 
the assistance of es experts if necessary. 
_ The tone of the North Lancashire and Cumberland hematite 
iron trade is, I am glad to report, improving every week, and as 
the season advances it is becoming more and more evident that 
the business of the immediate future will be much more compre- 
hensive and much more remunerative than at present. ith 
fully nine-tenths of the furnaces in blast there is a very consider- 
able output of pig iron, and it is evident that makers are preparing 
to putin blast other furnaces recently built, or which have lately 
undergone repair, to augment the output so soon as there is any 
necessity for it. It cannot of course be expected that the pros- 
pects of activity are as good at the approach of the winter season 
and the close of the shipping season as they would be under 
similar circumstances in the — of spring, but it 
is nevertheless a fact that orders are being given for 
forward delivery, and that many of the large makers have 
entered into negotiations which will enable them to maintain a 
very great amount of activity during the winter months. Prices are 
a trifle higher. Steel makers are very busily employed, and the 
shipbuilding companies in the district are » Foe a@ much more 
active business than for some time ; indeed, the pressure of work 
is such as to necessitate both day and night work at the Barrow 
Works. Iron ore is in full request, and the pits are better 
employed. Prices are a trifle higher. The coal and coke trades 
are steady. Shipping well employed. 

Mr. H. M. Schneider, in speaking the other day, said there 
was now reason to believe that the population of Barrow-in- 
Furness had reached from 43,000 to 44,000, and he pointed out 
the fact that there were over 3000 more workmen employed in 
the town than last year. 

Steel rails have been laid throughout the Cockermouth, 
Keswick, and Penrith Railway system. 

Spirited efforts are being made in the Cumberland iron mining 
districts to find new veins of ore. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In the file trade there is again an agitation about wages. Six 
months ago the workmen asked the manufacturers to return the 
10 io cent. reduction which had been conceded two years before. 
Full list prices were conceded as from the 1st of May last. Some 
of the manufacturers were opposed to the concession, and after 
four months the men are now asked to return to the prices that 
ruled prior to May last. The manufacturers state that the 
improvement in trade has not been maintained, and they 
contend that if competition is to successfully dealt 
with, the cost of production must be reduced. The men are 
opposed to conceding the masters’ requests, and are holding meet- 
ings to secure joint action on their part. They allege that the 
manufacturers have more than recouped themselves for the higher 
wages paid to the men by the advances they have secured in the 
prices of files. 

The South Yorkshire coal trade continues in a very unsettled 
state. Miners’ demonstrations continue to be held in the district. 
At the latest gathering, held at Dodworth, Mr. Frith, the 
secretary of the South Yorkshire and North Derbyshire Miners’ 
Association, told the miners that they were on the eve of a general 
reduction of wages in South Yorkshire. The employers, he said, 
would not ask for a big reduction, but they would take it by 
driblets, and would take their wages away by small instalments. 
Beggary was staring the men in the face, and nothing but a 
demand for 20 per cent. reduction at one stroke would stir the 
men up to stand shoulder to shoulder in defence of their rights. 
A resolution was passed declaring ‘‘a thorough, intelligent union 
among the miners of South Workshire” to be “‘the only course 
now open by which our wages, labour, and rights can ibly 
be secured and protected.” The meeting further declared 
that “non-union principles among working men are an 
unmitigated curse and intolerable evil; and on that account also 
pledged itself to use every legitimate means to raise the old Asso- 
ciation of Miners to its former power and usefulness in the whole 
of South Yorkshire.” 

I have had a look at the annual report of the directors of the 
Staveley Coal and Iron Company, Limited. This company is 
not only one of the largest, but it is one of the best managed 
in the district, and the results of its working are always 
looked forward to with interest. During the year a net 

rofit has been made of £49,635, which, added to the 
alance brought forward from last year, shows the amount avail- 
able for distribution to be £77,831, out of which an interim 


dividend was paid in February last of £26,066. It is now pro- 
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posed to pay a further dividend of £2 per share on the A and C 
shares, and 6s. 8d. per share on the B and D shares, and carry 
forward to the next account the sum of £25,698. The directors 
state that the operations of the company have of late years been 
considerably extended. They derive special advantages from 

ing the owners of upwards of 2000 railway wagons, and 
other properties, which combined with their ironstone mines and 
sand quarries in various counties, have contributed to the present 
satisfactory financial results. The directors add that the exces- 
sive competition in the coal and iron trades has continued with 
unabated severity, and the coal trade is now in a deeper state of 
depression than it has been for many years. During the t 
year there has been expended on new works £19,071, the whole 
of which has been deducted from the reserve fund, which now 
stands at £43,233. The capital of the company is £1,326,000, of 
which £807,000 is paid up. 

The Sheepbridge Coal and Iron Company, Limited—another 
very large concern—have not yet issued their report ; but I have 
seen a circular in which the directors announce that the net 
profits for the year ending June 30th are sufficient to pay a 
dividend at the rate of 1} per cent. perannum. The directors 
recommend the shareholders not to divide the proceeds, but to 
carry the amount forward to the current year. 

At the annual meeting of shareholders in the Sheffield Forge 
and Rolling Mills Company, Limited, it was stated that during 
= year a net profit had been made of £2615, after paying al 
charges. 

In the general trades of the town and district there is no 
change to report. Everybody is in expectation of an improve- 
ment in all branches, but the revival proceeds very slowly. In 
one or two departments of the cutlery trades there are better 
orders irom certain markets, and the Australian colonies are 

r. William Chesterman, the sole member of the firm of 
Messrs. James Chesterman and Co., manufacturers of patent 
measures, land chains, steel rules, steel tapes, &c., was duly 
installed Master Cutler of Sheffield on the 2nd September, in 
succession to Mr. J. B. Jackson—Messrs. Spear and Jackson— 
saw manufacturer. The Cutlers’ Feast was held the same 
evening. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE pig iron trade has since the date of my last letter some- 
what declined in animation. There are, however, strong indica- 
tions of a return of vigour. On Tuesday last prices were much 
better than at the close of last week, and owing to the damping 
down of furnaces in Scotland and to labour disputes in Stafford- 
shire, it is very probable that a brisk demand for Cleveland iron 
will spring up. 

Throughout the recent quotations makers have not abated their 

ices, though on Tuesday the general merchants’ price was 42s. 

‘or No. 3. The freedom from labour disputes in the Cleveland 
district during the last few months has tended largely to bring 
about a feeling of confidence in the continuance of supplies, which 
has to a considerable extent inc the amount of business 
done. The sliding scale arrangements which were adopted nearly 
a year ago have worked admirably. 
essrs. Connal and Co, report that they now have 93,301 tons 
of Cleveland pig iron in their stores, an increase of 780 tons upon 
the week. The returns for the month of August of the Cleveland 
Ironmasters’ Association will not be published for two or three 
days. It is, however, anticipated that a favourable condition of 
things will be shown by them, and that a reduction of stocks to 
some extent will be announced. Shipments of iron have con- 
tinued large during the month. 

It must not be forgotten that the district is now approaching a 
period when it will be requisite to compare with a month in last 
year during which there was an abnormally large demand for iron, 
owing tothe American inquiries. If therefore a falling off is to 
some extent apparent, this fact should be borne in mind. 

The traffic returns of the North-Eastern Railway Company are 
again very favourable, showing an increase of £14,484 as compared 
with the corresponding week in last year, and an increase of 
£2246 over the corresponding week in 1878. The mineral depart- 
ment again contributes considerably more than half to the total 
increase. 

The discussions which have taken place at the recent meeting 
of the Iron and Steel Institute at Dusseldorf lead to the belief 
that very soon Messrs. Bolckow, Vaughan, and Co. will be able to 
announce that the Thomas-Gilchrist process of eliminating phos- 
phorus has surmounted all the difficulties with which it has been 
surrounded, and is being put into practical every-day use. With 
the converter capacity which they now possess, Messrs. Bolckow, 
Vaughan, and Co. will be able to compete with any steel works 
in the world for quick dispatch. 

The finished iron trade has for the past few days evinced a 
degree of dulness. From the fact, however, that there has been 
apparent a brisker demand for foundry iron, it may be gathered 
that manufacturers are now obtaining more orders, and expect 
very shortly to require quicker deliveries. Prices remain prac- 
tically unchanged, as manufacturers have not deemed it expedient 
to reduce their quotations recently. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow iron market has been very flat in the course of 
the past week, and it is more than ever apparent that the 
influence of the miners’ strike is to be evil instead of beneticial. 
The shipments of pig iron are decreasing, having been 2347 tons 
less in the last than in the preceding week, and we are also receiv- 
ing emcee | less iron from the North of England. The week’s 
arrivals from Middlesbrough were 3810 tons as compared with 5650 
in the week before. Since last report other ten furnaces have 
been put out of blast, there being now only thirty-two in opera- 
tion in Scotland, as compared with 118 before the commencement 
of the strike. The weekly output of pig iron will not now much, 
if at all, exceei 6000 tons, or only about a fourth of what it was 
before the strike. A very large quantity of pigs is still being 
placed in store, no fewer than 4502 tons having toms added in the 
course of the week to stock in the hands of Messrs. Connal and 
= which has now reached the very large aggregate of 465,485 

ns. 

The warrant market has been devoid of activity, and very 


£4841 to Calcutta; £12,000 worth of other articles, chiefly 
castings, of which £2270 was despatched to Bombay, £2600 to 
Calcutta, £2000 to the Mediterranean, £1400 to Spain, £1450 to 
Gothenburg, and £1000 to Montreal ; £10,100 worth of sewing 
machines, of which £5010 went to Valparaiso, £2050 to Rouen, 
and £1650 to Gothenburg. 

The demand for coals in the western district of Scotland has 
considerably slackened for different reasons. In the first place, 
shippers, who apprehended that the miners’ strike would have 
the effect of increasing the prices, have sent their vessels else- 
where for supplies. Then the shipments in connection with the 
autumn export trade have now all but ce ; and the fine 
weather has tended to keep down the domestic consumption. 
It is reported that although the bulk of the miners have been on 
strike for about four weeks, coals are being obtained without 
much difficulty. But, taking the portion of the year that has 
gone, the coal trade has been far from satisfactory, either as 
“ the quantities disposed of or the prices received. 

When the ironmasters resolved upon the extreme step of 
blowing out their blast furnaces, it might safely have n 
infe that they were determined to resist the demand of the 
miners for increased wages to the utmost. And this has been 
confirmed by what has since taken place. Hitherto the battle 
between masters and workmen has been waged with almost equal 
pers and although a few of the smaller coalmasters 
temporarily conceded the men’s demand of 1s. per day of increase 
to serve their own purpose, there are not wanting signs that the 
quarrel will end before long in the total discomfiture of the work- 
men. Indeed, some important defections have already taken 
place from the ranks of the strikers, and in the face of a falling 
market for iron, a market certainly not improving for coal, and 
the want of union funds, the early and thorough collapse of the 
strike is all but a certainty. 


WALES. AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Mr. Berru, the able engineer under whose personal superin- 
tendence the pits at Treharris were sunk, is about to undertake 
the sinking of a couple of pits near Tredegar. 

The Risca explosion inquiry has been brought to an end, and, 
as I expected, after the evidence showing ‘that the pit was in 

rfect order and all arrangements perfect, with a verdict of 

* Accidental death.” The black vein of Risca, or of any other 
place, with its bad top, will always be a source of anxiety. The 
management knew the character of the coal well, and, to their 
praise, did all that human ingenuity and skill could devise to 
prevent accidents. But—and the query is an important one—were 
the colliers equally careful? Colliers are the Jack Tars of 
land—as hardy, as fearless, and as reckless, and it is from these 
characteristics have sprung many of the fatalities we have 
suffered. 

This is the holiday season. Ironmasters and managers are 
away in Germany, and coalowners at the sea coast or elsewhere. 
Still it is gratifying to note that the iron and coal trades are 
mo up well. The total coal export from the whole of 
W: on week was slightly under 110,000 tons, excluding coast- 
wise and bunker coal. 

I hear nothing further respecting the Pentyrch Works, which, 
on good authority, are announced to be sold. As a going con- 
cern, and with an increase of coal wealth developed, it should 
not hang fire at the present juncture—this especially as tin- 

late is again looking up. This week the long stagnant works 
ee as Worcester Morriston were restarted. 

Prices remain much about the same in tin-plate, in iron and 
steel, and are immovably fixed as regards coal. 

Mr. Mordecai Jones, one of the coalowners of the Rhondda, 
is dead. Like Owen Davies he sprang from the ranks, and like 
him was one of the wealthiest. 


PRICES CURRENT. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


little business has been done. On Friday forenoon tr: cti 
were effected at 53s. 1}d. and 53s. 44d. cash, and 53s. 44d. to 
53s. 7d. one month, the afternoon quotations being 53s. 5d. to 
53s. 13d. one month, and 53s. 3d. to 53s. cash. The market 
opened dull on Monday, improving slightly in the course of the 
day. Business was done in the mofning at 52s. 8d., but improved 
to 53s. 4d. cash, and from 52s. 104d. to 53s. 6d. one month. The 
quotations in the afternoon were from 53s, 3d. to 53s, 4d. cash, 
and from 53s. 6d. to 53s. 11d. one month. On Tuesday forenoon 
the market was steady, with business from 54s. to 53s. 9d. cash ; 
whilst in the afternoon the quotations were 53s. 10}d. cash, 54s. 
ten days, and back to 53s. 9d. cash. On Wednesday the prices 
fluctuated between 53s. 9d. one month and 53s. 2d. cash. To- 
day—Thursday—the market was quiet, with business from 
53s. 43d. fourteen days to 53s. cash. 

The quotations of makers’ iron are irregular, but lower on the 
whole than those of last week. 

Last week’s shipments of iron manufactures from the Clyde 
embraced 1251 tons of steel rails, valued at £7812, for Galveston; 
1850 tons cast iron pipes, £8327, for Colombo ; £17,900 worth of 
machinery, of which £6400 went to Fiji, £6275 to Bombay, and 


£8. d. £ 8. d. 
G.m.b.—No. 1.. .. 215 Glengarnock—No.1 .. 218 6 
No. — se No.3 .. 215 0 
Gartsherrie-No.1 .. 3 2 0) Dalmellington—No. 1.. 215 6 
N - 215 0 No.3... 213 6 
Coltness—No.1 .. .. 3 2 0} At Ardrossan. 
Summerlee—No.1 .. 3 1 0  Shotts—No.l.. .. .. 3 2 6 
Monkland—No.1.. .. 215 6) At Leith. 
—No.1 .. .. «. CLEVELAND— 
Govan—No. 1... 215.6; No 2 5 0 
No. 8.. .. « 213 6 32.3 0 
At Broomielaw. No, 4, foundry .. .« 2 2 3 
No.3... .. 215 Mottledorwhite .. .. 2 1 6 
At Port Dundas. | Thornaby hematite .. 315 0 
TREDEGAR—MONMOUTHSHIRE—NoO. 8 tin-plate pig iron, 75s. at works. 
No. 3 foundry pig iron, 6us. 0d. do. 
20.4. £8. 4d. 
Watrs—Iron rails, f.0.b. pe eo -- 610 Oto 617 6 
Iron bars, f.o.b. ee oe -- 610 Oto 615 0 
forge, at Sheffield - 276t.000 
No. 3 ee 210 0to 0 00 
LancasHireE, in Manchester—No.3 .. .. 210 Oto 212 6 
No.4 .. .. 29 Oto 211 6 
Hematite, at works, Millom ‘ Bessemer 
No. 1 to No. 3 oo - oe ee - 310 Oto 315 0 
Forge, mottled and white .. -- 815 0 
Maryport Hematite—No. 1 to No. 3 - 310 0to 315 0 
Puddled Bar— 
Wa es—Rail quality, at works oo 45 Oto 47 6 
CLEVELAND, delivered on trucks ee + 4 7 6to 415 0 
MiIppLEsBRovGH léin., plate quality, perton 417 6to 0 0 0 
LancasuHire, delivered at Manchester + 415 Oto 417 6 
MANUFACTURED IRON. 
Ship, Bridge, and Mast Plates— 
Gtascow, f.o.b., per ton os 710 Oto 810 0 
Wa.es—At works, net .. 75 876 
MIppL , in trucks,at works .. 7 0 0to10 0 0 
Boiler Plates— 
WELsH oo ee 10 0 0 0 6 
Lancasuire, to 5 cwt. each plate .. - 8 5 Oto 8 7 6 
SHEFFIELD .. ee os 1010 Otollld 0 
Bow ine and Low Moor— 
Under 24 cwt. each, upto4cwt. percwt. 1 2 Oto 17 0 
4 cwt. up to 7 cwt. and up os -- 110 Oto 119 0 
STAFFORDSHIRE, per ton ee 910 O0to13 0 0 
free on trucks 715 0to10 0 0 
we os 8 0 9 00 
n— 
Bow and Low Moor, per cwt. .. oe 1.2.0 
STAFFORDSHIRE, per ton oo 80 0to9 00 
LANCASHIRE ee ee es 6 7 6to 6123 6 
STOcKTON .. os - 610 0to 0 0 0 
Rounp Oak - 9 2 6toM 00 
CLEVELAND 517 6to 6 5 0 
H oo e . - 70 Oto 710 0 
Gascow, f.0.b., per ton oe - 60 0t0 700 
Bar Iron— 
Low Moor and Bow .ina, per cwt. .. - 019 0to 140 
STAFFORDSHIRE, per ton op ee - 7 0 O0to1010 0 
Rounp Oak oe 812 6t0 1310 0 


Merchant Bars— 


STOCKTON .. oe oe ee 610 0to 615 0 
ee ee 610 Oto 615 0 
NCASHIRE oe 6 2 6to 650 
Gtasoow, f.o.b. .. ee 610 700 
Suerrietp—Bars from warehouse 7 0 Oto 710 0 

0 
Nail Rods.—Guascow, £.0.b., per tan 610 Oto 7 ° 
f.o.b., per 710 8 0 0 
CLEVELAND oe oe ee + 510 0to 6 00 
WALES oe + 6 0 0to 650 

Railway Chairs—G.ascow, f.o.b., por ton 410 Oto 5 0 0 
Pi LASGOW, f.0.b., ton 5 0 0to 6090 
Sheets—G.ascow (singles), per ton .. + 710 Oto 8 0 0 
., oe es + 615 0to 7 5 0 

STEEL. 

SuerrreLp—At works— aod £8. 
Ordinary cast rods ne ee 17 0 0to 2 00 
Fair average steel on 28 0 Oto 36 0 0 
Sheet, crucible .. ee ee ee + 24 0 Oto 64 00 
Sheets, Bessemer ae oe os + 16 0 O0to22 0 0 
Second-class tool.. ee oo 32:0 Oto 48 0 0 
Best special steels ae ee 50 0 Oto 76 0 0 

Best tool oe se ee oe 52.0 Oto76 0 0 
Special tool .. 76 0 Otoll2 0 0 
oe PY ee 51 7 00 
Sheffield steel ship plates ° aa + 18 0 O0tol410 0 
Sheftield steel boiler plates .. «+ M4 0 O0Otol6 0 0 
Wates—Rails .. ee ee 715 Oto 810 0 
Bessemer pig iron .. 4 0 410 0 
MISCELLANEOUS METALS. 
&£ead £48. 4, 

Copper—Chili bars  .. perton 61 0 0to 6110 0 
British cake and ingots o ee -- 6 0 0 to 6610 0 
Best selected .. ee ee 6610 0 to 6710 0 
British sheets, strong .. es oe + 7010 Oto7l 0 0 

Tin—Straits oe + 815 0t095 0 0 
British blocks, refined... oe 98 0 0to% 0 0 

bars oo os ee 9 0 93 0 0 

Lead—Spanish pig 1515 0 to16 0 0 
Sheet ee ee 17:0 0t0 000 

lter—Silesian ee oe 1715 9to18 0 0 
mc—English sheet .. oe +. 2210 0 to 2310 0 

Phosphor Bronze—per ton— 

metal XI ee & Oto ll2 0 0 
Other alloys ee 1200 0 O0to135 0 0 
Nickel, per Ib., 2s. 6d. to 3s. 
COAL, COKE, OIL, &c. 

Coke— £8.d. £8. d. Smithy .. .. 0120-0136 
Durham .. .. 0100—0120| South Durham... 0 6 6—0130 
Derbyshire... .. 012 0—0130| Derbyshire— 

Sheffield, melting 0 16 0—0 17 0 Best at pits .. 0 80-0110 
red ++ « 0 000126 Converting .. 0 76-0 90 

Wales—Rhondda. 0 11 0—0 13 6 ck an 0 33-0 60 

Coals, best, per ton— Lancashire—Wigan pit prices— 
South Yor! At the pits— Arle 0 76-0 80 

Branch .. .. 0 11 2—01811 Pem 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 Forgecoal .. 0 46-0 50 
Converti 0 76-0 90 Burgy 8390 43 
Steam *.. 0 600 66 Slac os eo O 30-0 836 
Slack 0 36—0 4 0) Oils, tun— £s.d. £8. 4. 

Wales, through.. 0 89 Lard 4410 0-46 00 
Steam, less2}.. 0 83-0106] Linseed .. 27 00-2750 
House, at port 0 79—0 93) Rapeseed, brown 29 0 0-000 
Small steam .. 0 23—0 36 00-000 
Small house .. 0 83—0 Petroleum,refin'd 

Glasgow—Per ton, f.0.b.— (per gal.) .. 0 073000 

ee of 0 69-0 70/Tallow,cwt .. 1170-200 
Splint .. .. 0 70-0 73 
* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 
£ 8. 8. £s. £8. 
load .. - 13 0 1510 | Quebec pine, 2nd., 10 0 1610 
Quebec pine, red $0 45 » Srd.. 8 0 1010 
yellow... 3 5 5 0 Canada, spruce Ist. 910 10 10 
pitch .. 3 5 410 | S8rdand2nd 7 5 8 5 
Oak .. .. 5 0 6 0 | NewBrunswick .. 610 8 0 
Birch - 310 415 | Archangel .. 901180 
Elm -- 45 5 0 8St. Petersburg 13 0 16 0 
Dantsic & Meml.oak 310 5 0 Wyburg .. .. .. 810 ll 0 
ea . 2 5 410 | Battens,allsorts .. 6 0 810 
» undersized 110 2 | d. s. d. 
Ri 810 465 | First yellow .. ..10 0 15 0 

» Swedith .. .. 110 2 5 » White .. .. 8 6 10 0 

Wainscot, Riga,log.. 3 0 5 0 Second quality .. 7 6 ll 0 
Lath, Danteic,fathom 410 510 Mahogany, ba, 8. d. 8. d. 

St. Petersburg. 6 0 7 0 superficial foot. 0 4% 0 7 

Deas, per ©, 12ft. by Mexican,do, .. 0 05 

Honduras, do. .. 0 0 St 


8 by 9in. :-— 
Quebec, pine Ist .. 17 0 23 0 


Museum. —Visitors during the week ending 
Aug. 28th, 1880 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 10,998; mercantile marine, 
building raaterials, and other collections, 5735. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 1727; mercantile marine, building materials, and other 
collections, 746. Total, 19,206. Average of corresponding week 
in rt Agee 21,303. Total from the opening of the Museum, 
19,298,254. 
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THE IRON AND STEEL INSTITUTE 
AT DUSSELDORF. 

On Friday, the 27th ult., the proceedings commenced 
with the discussion on the paper “ On Dephosphorisation 
in the Converter,” by M. Massenez, which was read on 
Thursday, and given in abstract in our last impression. 
Professor Tunner opened the discussion, and to a large 
extent repeated the remarks made by him in his report 
on the subject, reference to which was made in our recent 
article on the progress of the process. Dr. Siemens 
interpreted his remarks for the English visitors. Pro- 
fessor Tunner said that the difficulties which always 
attended the acquisition of practical commercial informa- 
tion on any such subject prevented his giving any exact 
data as to cost, but on the chemical or metallur cal side 
of the question there seemed to be sufficient and definite 
information. The temperature attained during the pro- 
cess was greater than that due to ordinary Bessemer con- 
version, and it was consequently easy to obtain soft 
steel; and although it would seem that to obtain a 
hard steel carbon might be added at the end of 
the process, this was not so easy in practice, as the 
greater the quantity of speigeleisen employed the greater 
the added impurities. here pure ores with large per- 
centage of silica are used it would be difficult to get a 
basic slag, and therefore difficult without large additions 
to eliminate the sulphur. But these questions relate 
more to the relative economical application of the process 
in districts affording different ores, and really he con- 
sidered that the determination of the value of the pro- 
cess was now one for the iron and steelmasters. He 
thought that the old and 


and it was not at all ne in any part of Germany 
to work with iron containing as much as Si0°4. On the 
question of cost, the same speaker said that it must be 
remembered that at present no works in. which the plant 
specially designed for carrying out the process were yet 
at work, and that hitherto it had been performed entire] 

with the old plant not suited for it, especially ate | 
vessels could not be economically sent dae it. Mr. W. 
Richards referred to the character of the difficulties yet 
to be overcome, and said that, if the waste could be 
at down to 15 per cent. of the yield, as had been 
stated by the author of the t, the success of the 
process was determined. At the Eston Works, the 15-ton 
converters would soon be ready, and the question would 
then be solved. Mr. Thomas said that Professor Tunner 
had shown that the difference between the cost of the 
basic as compared with the mgd mo se was only 2s. 6d. 
per ton, and this was including ies and other charges 
made on the small quantities yet produced, and which 
would not be greater when the production was increased. 
It had been said that the waste by the acid and basic 
processes was ee 12 and 18 per cent. Even 
were this the case, the difference in the cost under this 
head would only be 1s. per ton, taking phosphoric pig at 
64s. and mer pig at 85s. But, he said, the only 
place where the waste approached 18 per cent. was where 
the iron was remelted. At Creusot, where the process 
has been nine months in continuous a with iron 
direct from the blast furnaces, the waste did not exceed 
13 per cent., and was often much below that. At Hoerde, 
moreover, the basic converter cinder was returned to the 
blast furnace; and the saving due to this should 


added, and perhaps some addition might not be of 
much importance, as he had known rails containing 
0°15 and even 0°27 per cent. of sulphur to stand the 
mechanical tests thoroughly, though such steel is difficult 
to roll. Mr. Adamson made some remarks upon the 
small quantities of silicon and sulphur in Lincoln 
pe tem pigs, and Mr. Snelus observed that he had 
noticed that iron from the blast furnace containing 1} 
per cent. of silicon contained 2} when remelted in the 
cupola. The President, Mr. Williams, closed the discus- 
sion with a few words for the old ironmasters of twenty- 
five years ago, and said that though they cared very 
little for science as applied to iron and steel making, he 
and Mr. Riley on the night of the very day that Mr. 
mer made his announcement in 1856, went down 
to the works and made an experiment to see the result 
of Mr. Bessemer’s proposal, and afterwards they experi- 
mented at the Dowlais Works a long tiene, ak Mr. 
Mushet had not then made the er process a@ 
rocess, and they failed. He 
d e went to the works on the 
night of Mr. mer’s announcement, it was with the 
idea of proving that it was not true, but he and Mr. 
Riley found it was. Some years afterwards Mr. Bes- 
semer sent him some inguts, from which he rolled rails 
—a 0°4 per cent. of phosphorus, 
n the conclusion of the foregoing discussion, the 
following paper, by Herr N taken as 


Tue Coa Inpustry or THe Lower RHINE AND 
WESTPHALIA. 
The coal-basin of the Lower Rhine and Westphalia, 


success by his spiegeleisen 
added, however, that when 


the new processes could be 
economically worked in con- 
junction in districts where a 
certain mixture of ores 
could be obtained. Although 
the process if successful will 


wor t —— in the 
meth of production of 
iron over large areas, he 


hoped in the interests of 
science it would be success- 
ful. Dr. Wedding referred 
to the analyses in M. Massi- 
nez’s paper, and remarked & 
that the sulphur gases went | 
off pari passu but slowly 
with the phosphorus. Pro- 
fessor Tunner had remarked 
that the subject divided itself 
into two questions, the 
chemical and the commer- 
cial, and taking this text 
Mr. I. L. Bell said that the 
difference between the recep- 
tion which the Thomas 
process w with as 
com with the contempt 
which met Mr. Bessemer’s 
announcement twenty-five 
yearsago, afforded much hope 
for the ultimate success of 
the process. A great change 
had taken place since then, 
and he considered it was 
mainly due to the foster- 
ing influence of the Institute 
and the now common combination of practice and 
science, that ironmasters had taken so very much interest 
in the basic process. Much was due to Cesta for the 
practical interest taken in it, and to Professor Tunner 
was due the credit of first obtaining at great trouble 
some gee pe to the cost of its application. It 
appea he said, that the saving by the process was 
estimated by Professor Tunner at about £1 per ton, by 
using cheap phosphoric pig. But he remembered that a 
few years ago, on the west coast of England, with 
Bessemer pig at 50s. per ton, £12 per ton was not 
too high a price for mer steel rails. At that 
time, however, if it had been said that Bay of Biscay 
ores could be dispensed with and steel rails made 
more cheaply than iron rails, the statement would 
have been received with the same derision that met 
Mr. Bessemer when he first said that in future years 
steel rails would be made at £6 per ton. But this was 
now done, and it was therefore difficult to say what may 
be done in the near future. Unless, however, the cost of 
the process could be reduced its life would be short, for 
not only could large quantities of ores suitable for the 
Bessemer process be obtained in England, but England’s 
ition enabled her to obtain —— mixing ores at so 
ow a price that ingot iron could be made at a cost by 
the Bessemer process that would obliterate all the advan- 
tages of the elimination of phosphorus from the cheap ores 
of Cleveland and other parts. It would not pay to dephos- 
phorise unless it could be done at a low cost. German 
and on the Rhine the case was different, as the ores whic 
could be brought into use by the dephosphorisation 
could be obtained at an rein: | low cost, while 
the higher ae ores suitable -for the Bessemer 
process could not. Bessemer pig cost consider- 
ably more than in cm though bem duties 
fostered the trade. r. Wedding referred to 
the necessity for removing the slag before the blast. 


This, Dr. Siemens said, was difficult, as it could not be | p 


Sepreuses from hanging about in the converter. The 
culty had, however, been nearly got oven in the open 

earth. eet eae the difficulty with sulphur and silicon, 
he said the latter must be removed in the blast furnace ; 
and on asking a question respecting some ores seen at 
the Rhenish Works, iron from which contained P, 2°5 per 
cent.; Si, 0°l per cent.; and Mn, 2°2 per cent.—an ore 
excellently well suited for the process—Dr. Wedding said 
that there was no difficulty in obtaining iron in 
Germany with as low as 0‘l to 0°3 per cent. of silicon, 
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therefore be credited. Respecting the remark that 
if, to add more carbon large quantities of spiegeleisen 
were added greater impurities would be introduced, he 
remarked that this equally applied to the Bessemer pro- 
cess. At the Rhenish works 7 to 10 per cent. of spiegel- 
eisen was added, and that was no more than was - 
where used without any debasement of quality. As to 
getting pig sufficiently low in silicon, he said that plenty 
of cheap pig was being made in England with less than 
0'2 per cent., and at one works with less than 0°15 per 
cent. The pig suited for the process would contain about 


1°5 per cent. of silicon, 0°5 to 1°0 of iron, and 0°3 to 0°4/ Do 


8. The lining of the converters he said wore away 
more rapidly than those for the Bessemer process, 100 
to 200 charges spoiling it. The bottoms lasted but 
eight to ten times, but Mr. Holley had now matured 
re £7 for an arrangement of plant by which converters 
would be almost as rapidly removed and replaced by one 
with a new lining as it now takes to put in a new bottom. 
This arrangement would be adopted in works to be con- 
structed in America for the process with a capacity of 
90,000 tons a year. With this plant he thought the cost 
would be no more than with the Bessemer process. Mr. 
Bell asked a question upon the way in which the state- 
ments of cost and waste had been made, and seemed to 
think that whatever the waste, it should be looked upon 
as of steel and not pig, and that if this was so the cost 
due to the extra waste would be materially increased. 
This question seemed to be suggested to Mr. Bell by a 
gentleman at his side, and he asked it before giving it 
much consideration, for it will be easily seen to apply 
ually to all the material used instead of the iron only. 
r. itwell gave some analysis of some pig of which 
he had made large quantities. He had some time since 
considered the manufacture of pig for the basic process 
ing. ea number of experiments, an now 
m3 fe large quantities of pig containing Sl 0°14, Mn, 
0°317, S 0°099, and P 2°951 percent. He used about one- 
quarter Cleveland ore, about one-half cinder, and about 
one-quarter Spanish ore. His efforts had been chiefly 
directed to keeping silicon and sulphur low. The iron 
produced was very hot running. Mr. Riley remarked 
that foreign spiegeleisen was eo poorer than Englis 
and therefore the remark as to the impurities carrie 
with it was not equally true as applied to the two sorts. 
He also remarked that sulphur cannot exist with spiegel- 
eisen, and that therefore this impurity could not be 


Li th 
supplies 55 per cent. of the 
total roduction of the Prus- 
sian State, which amounted 
in the year 1878 to 35,500,000 
tons. The Prussian State 
itself produced 89 per eent. 
of all the coal in the Ger- 
man Empire. This enor- 
mous production is the 
result of the development 
which has taken place within 
the last two, or at most 
three decades. Coal-mini 

in Westphalia is 
ancient date, though not 


try 
neighbourhood of the towns of Dortmund and Essen. 
In the year 1814 coal production had only reached 
500,000 tons. In consequence of the introduction of 
steam-power, the yearly production has risen since 1850 
from to 20,000,000 tons. In 1860 the produc- 


11,570,566, and in 
tons. This 
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tirely aspect to the 


ition is not unfavourable for working. 
stratification in undulating folds, which is that 
formations of the district, and therefore also of the - 


ey could not have been more 


lopment of coal-mi 
respect to of the coals, 
vii 


happily chosen.” 
the Wa halian 


by the  distingtstod or smith’s coal. Both descrip- 


the seam Hun is composed of nearly identical 
elements with Nixon’s steam navigation The third 
chief group, with the leading seam Réttgersbank, belongs 
to the fat or coking ese seams gives 
an excellent coke, and can be compared to the best Welsh 
steam-coal. The fourth and uppermost group is formed 
by the -coal, and may be compared to the West 

artley, Durham, and North-eastern coals of England. 
Its excellent qualities are proved by the fact that not 
only Western Germany, but also a great number of 
Dutch, Belgi 
it for lighting purposes. But the coal of 


-coal, e coal of 


and Northern French towns — to use 
group 1s 


| 
| 
| 
a | 
Continent, extends from f 
Duisburg and Rhurort on the 
Rhine in an easterly direc- 
tion for about 70 kilometres 
in length and 20 kilometres 
== lish coal mining; but in 
= the beginning of the four- 
teenth century this indus- 
| 
10n Of the basin was ns. i 10/0 lt Was : 
i HEME it will probably reach 22,500,000 
| development has kept pace since the 
| year 1850 wit e iron and several other branches o $ 
manufacture, and has given 
face of the country; the princ 5 
rtmund, until then small country towns of a few 
thousand inhabitants, have now grown to be the seat of 
the most important manufacturing industries. Not less 
than seventy-four workable Westphalian seams of over . 
50 centimetres—20in.—have been proved to exist. The 
ae total thickness of these seams is over 70 metres ; although 
8 the average thickness is therefore less than 1 metre, and 
= but few seams reach a thickness of more than 3 a 
called basins and saddles, the concentration of the chief 
4 seams of coal in the upper and consequently most easily 
j reached strata, &c., are so advantageous for the coal- 
¥ mining industry of the Ruhr, that if they had been 
4 especially created for the pu of favouring the deve- 
groups. . of the lowest seams, with the leading 
seam Hundsnocken, characterised by a so-called meagre 
coal. _The second, with the leading seam _Sonnensche 
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also exellently adapted for many metallurgical purposes, 
for boilers, forges, and for domestic fuel. The lowest 
fifteen seams belong to the class of meagre, forging, and 
smith’s coal; twenty-three seams form the middle group 
of fat »r coking-coal, and no less than thirty-five seams 
form the uppermost group of gas-coal. It was only 
towards 1850 that adventures were pushed forward in 
this until then unopened district. The means employed 
in sinking pits and epening up seams proved to be insuf- 
ficient. “ihe difficulties which had to be overcome lay in 
the quantity of water contained in the fissures of the 
chalk of the eastern district, while in the western district 
great alluvial and diluvial deposits, consisting of sand, 
gravel. clay, and rubble had to be contended with. “Great 
engineering difficulties had to be overcome, and it was 
one of your countrymen, a man who has individually 
rendered the test services to Westphalian mining 
industry, Mr. Wm. T. Mulvany, who introduced in sinking 
the pits of the collieries Hiberniaand Shamrock an entirely 
new method for reaching the coal underlying the marl.” 
At the same time the well-known German boring engi- 
neer Kind, with the Belgian engineer Chaudron, com- 
menced experiments for reaching the coal measures situated 
in the concessions of the colliery Dahlbusch by means of 
boring, which proved a complete success after the “ea 
nal wooden tubbing had been replaced by iron. In the 
course of the last fifteen years six pits have been sunk 
on this system—Dahlbusch, ventilating pit, drawing 
pits Nos. 2, 3, and 4; Rhein-Elbe, drawing pit No. 2; 
and the Kinigsborn pit. The production for sale of all 
the coking coal collieries amounted in the year 1878 to 
11,000,000 tors. Nearly all these collieries possess ap- 
tuses for separating and washing their coals, which 
ivide the raw product into the following various aver- 
age sizes : No. 1, screened and lump coal, passed over a 
sieve with round holes of 45mm. diameter; No. 2, nuts 
first sort, of 45mm. to 27mm. diameter; No. 3, nuts 
second sort, of 27mm. to 13mm. diameter ; No. 4, nuts 
third sort, of 13mm. to 5mm. diameter; No. 5, dust 
coal, of 5mm. diameter. The pescontngs of ash, which 
varies in the raw product between 10 and 15 per cent., is 
reduced by the preparation of the coal to an average of 
4 to 5 per cent., even in the least clean descriptions, such 
as. nuts third sort and dust coals. While the larger 
descriptions of the prepared product are used for 
domestic, boiler, and other fuel, the dust coal as well 
as the ter part of the smallest class of nuts, which 
are ale’ for the purpose in disintegrators and mixed 
with the dust coal, are used for the fabrication of coke. 
The coke from this mixture contains on an average 6 to 
7 per cent. of ash. For the manufacture of coke out of 
Westphalian coal there exist at present about 2400 coke 
ovens on the collieries, 1700 on the ironworks, 1200 in 
private hands, or 5300 in all. By far the greater number 
.of these coke ovens are constructed on the so-called 
Coppée system, which has, however, in late years under- 
gone some improvements in the brickwork and in the 
capacity of the oven. There are only 500 coke ovens on 
a system approaching the English bee-hive shape. While 
the Coppée ovens, and especially those of improved con- 
struction, coke 6 tons to 7 tons of coal in forty-eight 
rs with a production of 70 per cent., the bee-hive 
ovens only hold 5 tons of coal, require seventy-two hours 
to coke the same, and produce 54 to 60 per cent. of coke. 
Although it is the opinion of some ironmasters that the 
coke produced in the bee-hive ovens is superior in many 
cts to that of the Coppée ovens, a coke can be 

far more cheaply produced in the Coppée ovens, which 
answers all the requirements, not alone of our native 
iron industry but of that of Belgium, Luxemburg, and 
France. The approximative quantity of Westphalian 


coal used for coking, and of the coke manufactured is 
shown by the following table :— 
No of 
Coke 
Coking works. = | Coal used. | produced: 
| 
| Tons. | Tons. 
Collieries ... «- | | 1,530,000 1,020,000 
Ironworks... ........ 1700 | 1,057,500 | "750,000 
Private works | 1200 | 765,000 510,000 
Total 5800 | 3,352,500 | 2,285,000 
Per year per oven ..., 633 | 429 


Of the 19 million tons of coal raised in 1878, 80 per cent. 
were sent by rail and two millions bythe Rhine. The great 
working district of the Lower Rhine and Westphalia are 
still without any canal system, although for many years 
past projects have been in existence of artificial water- 
ways, on the one hand towards the east between the 
Rhine, Weser, and Elbe, connected with the net of 
canals of the eastern provinces of the monarchy as well 
as with the North Sea; and on the other part between 
the Rhine and the Meuse as a connection with the 
Netherland-Belgium canal system. The development of 
German traffic in this direction has remained far behind 
that of England, and other civilised states ; but the im- 
portance of such waterways for our industrial existence 
1s attracting attention, especially as it affords “a means 
of controlling and correcting exorbitant tariffs on the 
railways, since a great part of the latter have become the 
property of the State.” With respect to the rates of 
transport on railways considerable improvements have 
been made during the past years, in the realisation of 
which Mr. Wm. T. Mulvany has been especially inde- 
fatigable. For more considerable distances the so-called 
— tariff, a rate of 1 pfennig per cwt. and per 

erman mile, or 2°23 pfennigs per ton and kilometre 
{0°43d. per ton and English mile) has been for some time 
in existence for raw materials, such as coal, coke, bricks, 
ores, &c., but far lower tariffs, down to 1°2 pension per 
tun and kilometre (0°23d. per ton and English mile) have 
been adopted as special rates in many directions, The 
German coal industry has for years been engaged in an 
energetic struggle against the importation of English 
coal, which still amounts to the considerable quantity of 
about 2,000,000 tons per annum, but this is being con- 


tinuously reduced, and it cannot be stopped except by 
the maintenance of very low rates on the railways, as the 
coal district is so far from the sea coast. In order to 
understand the extraordinary development which has 
taken place in late years in the coal-mining industry of 
Germany, it should be noted that the unification of 
the Prussian law has especially conduced to develope 
mining industry, and to call forth the spirit of 
enterprise. By the “General Mining Law for the 
Prussian State,” which came into force in 1865, the 
paternal interference of the State in mining matters 
which had become untenable was put an end to, 
and the mining industry gained its long-sought-for 
autonomy. ‘The interference of the Government is 
to-day confined to the inspection and police control of 
the collieries, which is carried out by special Govern- 
ment mining officials. The subdivision of mining pro- 
perty in Westphalia is very great; no less than 193 
collieries participated in the annual production of 
20,000,000 of tons, many of which however are exceed- 
ingly insignificant. . The greatest production = i a single 
colliery company in 1878 scarcely exceeded 750,000 
tons, z.c., not 4 per cent of the total production of the 
district. Finally the author briefly describes the institu- 
tions and societies whose object it is to serve the common 
interests of the whole mining district. The three Knapp- 
schaftsvereine (Sick and Pension Funds) of Bochum, 
Essen, and Miilheim on Ruhr; the Westfiilische Bergge- 
werkschaftskasse (Miner’s Fund) at Bochum; and the 
Society for the Mining Interests of the District of Dort- 
mund, which latter has its seat in Essen. The latter 
society is a free association of all the larger collieries of 
the district. The other institutions named have a = 
foundation and are under Government control. e 
Westfiilische Berggewerkschaftskasse a series 
of scientific institutions, which are also devoted to the 
general development of mining industry, a library of 
scientific works on mining, a mineralogical geognostical 
museum, a chemical laboratory, a coal-testing house, 
and last, but not sant, © mining school of two classes, 
in which the under colliery officials receive their neces- 
sary technical education. According to the latest cal- 
culations the quantity of coal which has been proved to 
exist is summed up at 100,000 millions of tons. Thus 
even were German production to reach the total production 
of Great Britain, say 140,000,000 tons per annum, the 
stock of coal in the coal basin of the Lower Rhine and 
Westphalia would last to the year 2580. 


The above paper was not discussed, and a paper, by 
Herr Lurman, which we give on page 191, was read. . 


The discussion on this — was very short. Dr. 
Siemens showed that Mr. Lurman’s furnace was little 
more than what was contained in one of his early patent 
specifications, and that Mr. Lurman had taken the 
trouble to credit various people with what belonged to 
him—Dr. Siemens. Mr. Crampton remarked that the 
transmission of heat through the bricks forming the 
retort gt of the furnace would be so slow, that nothing 
could be gained by the arrangement if it was new. 

The President then announced that one other paper 
would be and two others had not n com- 

leted. Votes of thanks were then proposed, and very 

eartily accorded to the German iron trade, the local 
committee, the local secretary, Mr. Bueck ; the president 
of the local Mr. the railway 
companies. : then pro In eulogistic terms, 
the thanks of the Institute to Mr. Williams, and the 
meeting broke up. 

In the afternoon the visitors went by special tanins, 
rovided by the railway companies, to Dortmund an 
on. where they were conducted over the Union 

Works and the Bochum Works. 


Tue Union Works, Dortmunp. 

Excursion No. 2 was to the Dortmund works of the 
Union Mining Iron and Steel Company. The special 
train converins all the excursionists left Dusseldorf at 
one p.m. In an hour was p: the town of Essen, 
celebrated on account of the works of Herr Krupp, which 
are near, and the chimneys of which could be seen in the 
distance. These works were not open to inspection on 
the present occasion. The palatial residence of their owner 
occupies a conspicuous position on a hill west of Essen, and 
seemed worthy of his enormous wealth. His refusal to 
permit the visitors to Dusseldorf to inspect the Essen 
works was very much talked about, and even when 
allowances were made for the generally exclusive 
behaviour of the proprietor of the works, the general 
opinion of German and English seemed to be that the 
refusal was evidence of a very narrow-minded policy, 
undignified, and when taken with his offer to pay the 
expenses of the entertainment at Dusseldorf, almost 
insulting. All the other important works were open to 
the visitors, as English works are to German visitors to 
this country, but Herr Krupp thinks he can keep secrets 
by shabby treatment to those who have treated the 
members of his works well. His refusal is in keeping 
with his behaviour to a small society, formed some time 
ago by the young engineers of Essen, who drew forth his 
displeasure by discussing matters from a scientific point 
of view, which occupied them practically during the 
day. The members were told that they must not talk 
upon subjects which occupied the works, and the society 
was accordingly broken up. The whole of the time 
at disposal by the visitors to Dusseldorf for inspec- 
tion of works was, however, fully taken up, and 
very little or nothing could have been lost by pass- 
ing and not stopping at Essen. At about 2.30 
Bochum was reached, and a considerable number dis- 
mounted. At 2.51 the carriages for Dortmund were 
shunted at Dortmundfeld station, and their occupants 
alighted, whilst the remainder of the train went on to 
Hoerde. The Dortmund iron and steel works are con- 
nected with three distinct railways, and therefore should 
enjoy all the advantages of competition, if indeed the 
railway companies can be tempted to compete rather 


than combine. The plant comprises—(1) three blast 
furnaces with five blowing engines, 100 coke ovens, and 
four blast heating stoves. These latter are fitted with 
flat cast iron stove pipes, neither Cowper nor Whitwell 
stoves having been so far adopted. (2) A Bessemer steel 
aoe with four converters, nine steam hammers, the 

rgest three having a falling weight of 15 tons, and roll- 


ing mills for rails, axles, tires, and sleepers. (3) Siemens 
furnaces for making ingots and castings. (4) Forty-four 
puddling and twelve heating furnaces, nine forge and mill 
trains, and thirteen steam hammers, together constituting 
a complete ironworks for the manufacture of bars, fish- 
plates, and colliery rails. (5) A bridge-building shop, 
with cranes, tools, and other appliances, sufficient for 
building 10,000 tons of bridge work. (6) A point and 
crossing shop, equal to a production of 600 sets per 
annum. (7) A foundry with three cupolas, and one rever- 
beratory melting furnace. (8) A wheel-making depart- 
ment, containing sixty-two smiths’ hearths, 101 lathes, 
and other tools, and seven steam engines. (9) A forge 
and mill situated at Aplerbeck, a certain distance away. 
These contain eighteen puddling and six heating fur- 
naces, four roll trains, and three steam hammers. 
The Dortmund excursivnists, who numbered from a 
hundred to a hundred and fifty persons, were received by 
the directors of the works, and conducted through the 
principal departments. The first arrived at was the 
age and crossing shop. Here great activity prevailed. 
he points were all carefully planed to fit the stock rail, 
and excellent work was being done. We observed a 
large number of tram rails of a section thus 
in this shop. It is said that they are simply 
bedded in concrete without the use of simber 
and answer well. Passing on into the bridge 
shop, we learned that recently a large bridge 
having thirteen spans of 103 metres each, had here 
been constructed for carrying a railway over the river 
Vistula. A new ip as far as we know, was being made 
of me iron, viz., for the flooring of the bridges instead 
of Mallet’s buckled plates, or of ordinary plates arched 
upwards. The section used was thus, 
and we see no reason why it should not 
answer remarkably well as to efficiency 
as well as convenience of construction 
and economy. In the bearing tool shop, which was next 
visited, were various good machines, most of them having 
emanated from the works of Leeds and Manchester 
ome. Possibly these gentlemen did not at the time 
fully foresee that each tool so supplied would become a 
pantee competitor. At one lathe a large roll was 
ing turned, which had been broken and afterwards 
repaired by burning or rather melting the two parts 
together. This operation is also being done with 
considerable success in England, particularly by Messrs. 
Smith and Stoker, of Stockton. Passing on to the wheel- 
making shop, the various operations of spoke forging, 
bending, and welding up on the “glutting” system, were 
inspected, also stamping the bosses and welding them on. 
Not far off was an excellent machine for boring at the 
same time the holes for the crank pins in both of a pair 
of locomotive wheels keyed on anaxle. Thecranks were 
always kept by these means truly at right angles, and 
the holes were exactly to gauge both as to diameter and 
distance from the centre of the axle. The holes could 
also be bored either parallel or tapered. In the same 
department we also noticed a curvilinear planing machine 
for operating upon the inner surface of the rim of wheels 
between the spokes. A similar machine we have not 
seen elsewhere except at the Crewe works. The railwa 
tire rolling department was next visited, The rail mi 
is on the three-high system, with lifting platform. The tire 
mill was making excellent work, but there was nothing 
specially noteworthy about it. 

The three 15-ton hammers before alluded to were next 
seen, all at work, hammering Bessemer ingots for the 
rail mill. They were ponderous implements, made some 
years since by Thwaites and Carbutt, of Bradford, and 
were of their wrought iron girder frame type. They 
were performing their work efficiently enough, but, with- 
out doubt, far more expensively than would have been 
done by a cogging mill. However, there was the plan 
and it must needs be used ; but for the maintenance o 
prices by a protective policy, the owners would, without 
doubt, have been forced to supersede it long since. 
Throughout all this department the main steam pipe is 
of wrought iron, caulked like boiler work. It seemed 
light, tight, and efficient. 

The Bessemer plant differed in no essential respect from 


that described at the Rhenish Company’s works, except 
that here the ingots made were about one metre long, 
which necessitated a certain depth of pit. The cranes 
were somewhat differently arranged, there being three 
ingot cranes instead of two, as in the other case. The 
silica or acid lining was still in use, no visible attempt 
being made to work the basic pronses. The company 
next passed on to inspect the blast furnaces, and the 
plant in connection therewith. Side by side in the 
engine house were a pair of large blowing ar 
by Cockerell, of Seraing. They were of the inve 
kind, as shown in the accompanying sketch, the steam 
ing upwards, and the air cylinders being at the 
top. Each single piston rod had therefore a steam 
pan at its lower and an air piston at its upper end. 
alfway between each pair of pistons was a crosshead, ~ 
guided by slide bars in the usual way. From this 
crosshead, and out of the central axis of the cylinders, 
hung a connecting rod, driving a crank at either end ot 
the crank shaft, which, with a fly-wheel in the middle, 
extended horizontally between the pair of engines. We 
never saw a one-sided arrangement like this before, and 
are not anxious to see it again. The piston rods were, 
however, unusually strong, and it might be argued that 
the crank-shaft was driving nothing Put the excentrics, 
Nevertheless, the inertia or momentum of the fly-wheel 
might often put a serious strain upon the crosshead, in 
case of a sudden change of speed, such as would be pro- 
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water in the cylinders. Of the three blast 

cima two were making white iron and one Bessemer 
ig. The mixture used for the latter was— Spanish 
Cumpanil ore, 60 per cent.; Algerian Mokta ore, 15 per 
cent.; Purple ore, 5 per cent.; German red hematite, 20 

ing the lift, and by what appeared a very expe 

aie Arriving in trucks at the works, it was tipped, 
each kind in its own bunker, in the ordinary way. 
many barrows of each sort were then filled, wheeled to 
a small lift, weighed, raised, wheeled to a mixing house, 
tipped, spread, and mixed ready for the mine fillers. 
These entered the mixing house at the farther end, filled 
their barrows, and wheeled them away to the furnace lift. 
But for artificially-sustained prices, we fancy a cheaper 
way than this would be found for charging the furnaces, 
be | one, perhaps, not less effective. lhe blast furnaces 
have pd 6 eight tuyeres, and steam is raised by nine 
Galloway boilers. The forges and mills were next visited. 
They are very extensive, and were actively engaged in 
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rolling rails, angles, and bars. The heating furnaces 
on the system, which, at all 
has the advantage of being able to use very small c 
for mill purposes. The heated piles were taken from the 
furnaces to the rolls in a very neat and expeditious 
manner by an American, or over-head, railway. This 
consists simply of a lung bar placed on edge, and hung 
from the roof. It slants a little from furnace to rolls. 
From a roller, or pair of rollers, on the bar is suspended 
the fork, by means of which the pile is drawn from the 
furnace, and then run along by the workmen, and depo- 
sited in front of the rolls. 

Besides the Dortmund Iron and Steel Works, which 
were visited, the Union Company also own two collieries 
—viz., that at Gliickauf-Tiefbau, near Barup, and that 
called Carl-Friedrich, near Weitmar. Also several iron 
mines on the River Ruhr, in Switzerland, in Nassau, in 
Rhineland, in the Hartz Mountains, and in Sweden. 
They also own the Heinrichshiitte Iron and Steel Works, 
near Hattingen, consisting of 4 blast furnaces, 169 coke 
ovens, 13 hot blast stoves, 6 blowing engines, 52 puddling 
and 21 heating furnaces, 8 roll trains for plates, sheets, 
and angles, 13 steam hammers, a foundry with 3 cupola, 
2 melting, and 7 other furnaces. The foundry is specially 
laid out for annealed castings, such as wagon wheels &c. 
Also the iron and steel works at Horst, near Steele, 
comprising blast furnaces, rolling mills, and Siemens 
furnaces, and the blast furnace works at bag sory meagan. 
at Othfresen, and at Svabenberk. These last three are 
all in Sweden, and are not in operation. The total 
number of workmen employed is 6439, and of officials 172. 


Ture Bocuum Works. 


The world-wide fame of the Bochum works induced a 
considerable number of visitors to inspect them. We 
give a general view of the place on page 189. Although 
they are of great extent and contuin a good deal of 
modern plant, the visitor from England could find but 
little that attracted his attention as either new or con- 
stituting an improvement in either appliances or methods. 
Beside the steel works at Bochum, which include two 
blast furnaces and a number of coke ovens, there are two 
blast f urnaces and sets of coke ovens at Muelheim, three 
coal pits 5 kilos. from Bochum, at Anna and Steinbank, 
with coke ovens and coal-washing machinery, and iron 
ore mines in Siegerland, furnishing spathose ores used in 
the production of spiegeleisen. At all of these are spe- 
cially built dwellings for the workmen and others em- 

loyed. The works were established by Mr. Jacob 

ayer. In 1847 Mr. E. Kuehne joined him, and in 1854 
a limited company, with Mr. Mayer as technical manager, 
acquired the works. On the death of Mr. Mayer in 1875, 
Mr. Helmholtz became technical manager. The produc- 
tion of the steel works until 1863 was chiefly confined 
to crucible steel, but since then both the Bessemer and 
the Siemens-Martin processes have been adopted. Instead 
of standing in a circular pit, the ingot moulds for Bes- 
semer steel are placed in a nearly rectilinear channel or 
pit, and the ladle, moved on a small truck running on 
rails along the bank of the channel, moves by chain gear, 
1s sto) so as to pour ane, ro, or three ingots at a 
time, by means of a single, double, or treble funnel placed 
over them. This arrangement affords some facilities forthe 
removal of the ingots, but it is not without disadvantages. 
It is claimed for Mr. Mayer, who has effected several 
improvements in the manufacture of steel, that he invented 
the method of casting steel in moulds, pursued under 
licence in England and France, but in Germany at 
Bochum only, where great success has been achieved in 


So | Before the introduction of the 


making sound and heavy castings, a steel church bell, 
15 tons in weight, having been made. Wheels, axles, 
rails, and tires form the staple work. In the Bessemer 
department there were formerly three pits with seven 
converters. The two older of the pits are not now 
working, as the new one is of sufficient productive 
capacity. In the Siemens-Martin department there are 
six furnaces constantly in work, two remaining idle. 
mer process 1200 
crucibles were used daily in that department. The rail 
mill has two independent rail trains, and the reheating 
furnaces are arranged so that the ingots pass quite 
through from one end to the other, entering the colder 
and leaving the hotter end. About 780 rails are here 
made per day, and ingot iron sleepers are also here 
rolled. Another rail mill, which formerly served as a 
puddled iron rolling mill, is now used for rolling steel 
rails and ingot iron cross sleepers ; the yield is 400 to 
600 rails, or, when working on cross sleepers, about 2000 
per day. Two of Jackson’s mills are used in the tire 
mill, each capable of rolling about 150 tires per day of 
twelve hours. The forged rings for these tires are re- 
heated in continuous furnaces like those used in the rail 
mill, The blast furnaces yield from 1400 to 1500 tons 
of Bessemer pig per week, the ore coming partly from 
the company’s own mines, and the rest from Spain, 
Africa, and Germany. The Muelheim furnaces are not 
at work. Altogether about 4950 men are employed, and 
the coal produce is about 1000 tons per . Sal 

The inspection of the works was made by the visitors 
in three groups following different routes, under the 
guidance of a large number of officials of the steel 
works, beginning with the blast furnaces, which produce 
1400 to 1500 tons per week, for which Spanish, German, 
and African ores are used. Then followed the new 
steam-hammer forge, constructed entirely of wrought 
iron, and containing three steam hammers ; the rail mills, 
No. 1 with forge trains independent of one another ; the 
two tire mills, the spring forge, the older steam hammer 
forge, rail mills No. 2, 2 oducing rails of lighter sections, 
and the spring steel mills. The different mechanical work- 
shops and the Bessemer plant were next visited, the latter 
containing three converters able to produce 56 charges of 
74 tons each in 24 hours. The Siemens-Martin and 

e steel moulding shop were last inspected. The 
crucible steel department could not be passed through 
on account of various alterations, which are in course 
of execution. The time allowed for the inspection of the 
works being very limited, it was impossible to visit also 
the ordnance shops, the wheel centre forge, and several 
other important departments. A small party of the 
visitors—about forty—were train to 
the coal pits of the Bortram Steel Work, called Vereini 
Maria, Anna and Stein connected with the wor: 
by a railway line 5 kilos. in length, belonging to the 
company. Here the separation and coal ae appa- 
ratus, the invention of Mr. Luehrig, as well as the coke 
ovens, attracted special attention. At five o’clock the 
different groups assembled at the workmen’s dining hall 
which was festively decorated with the English an 
German flags and emblems, and here the visitors were 
entertained in a manner which, after the heat of the day 
and that of the works, was very much enjoyed. The 
technical manager, Mr. Helmholtz, gave a short descrip- 
tion of the development of the Bochum Steel Works, 
dwelling on the merits of his late predecessor, Mr. Jacob 
Mayer. The general secretary, Mr. B. Baare, then read a 
telegram from his father, Commerzionrath Baare, general 
manager of the company, which explained that he was, 
greatly to his regret, detained in Marianbad. 

Mr. Baare proposed the success of the meeting, and 
Mr. Samuelson replied by thanking, in the name of the 
Institute, all the servants of the company, especially 
the present technical manager, Mr. Helmholtz, and the 
general secretary, Mr. B. Baare—both of them members 
of the Iron and Steel Institute—for the great care they 
had taken to make the visit of the members of the 
Institute in every way agreeable and interesting. 

On leaving the workmen’s hall the members returned 
to the main statidh of the Bergisch-Maerkische Railway, 
passing on their way through the gasworks of Bochum, 
and at 6.6 p.m. entered the saloon carriages waiting for 
them, and which were taken up by the special train 
returning from Hiéerde and Dortmund to Dusseldorf. 


Tue HorRDE Works. 


A considerable number of the members visited these 
works in order to inspect the operation of the Basic 
process of dephosphorisation. At the last meeting of 
the Institute, a paper was read on the progress of this 
process at the Hoerde Works, so that it is unnecessary 
to say anything about it here, except that it seems to 
have become a commercial success. The property of 
the Hoerde Mining and Ironworks Company consists of 
several separate establishments at and near Hoerde, and 
of iron mines at Nassau and elsewhere. The colliery 
owned by the company produces about 200,000 tons 
soanely of coal, while the production of pig by the 
eight blast furnaces has during the last few years been 
from 50,000 to 60,000 tons. In the steel works there 
are five converters, including that engaged in the 
dephosphorisation process. The works were established 
in 1839, but in 1852 became the property of a limited 
company, when the Hermannshuette were purchased 
from the firm of Piepenstock and Co, At these works 
are the rolling mills, producing from 40,000 to 50,000 
tons per annum. At the steel rail and tire rolling 
works large quantities of steel made by the Basic pro- 
cess have been made into rails and tires. In the 
above-mentioned works, and the bar iron, wheel making, 
and fire-brick works. there are at present about 3000 
workmen employed. 


_On the return to Dusseldorf, a re-union of all the 
visitors took place in the illuminated gardens of the 
Artists’ Club, “ Malkasten,” where a concert was given 
by the Club Committee. ‘The gardens were very taste- 


fully illuminated, and the visitors stayed until a late hour. 


On Saturday the ys teg was brought to a conclusion 
by an excursion up the Rhine by rail to Bingen, and 
thence down to Coblence by steamers. The whole of the 
members, visitors, and friends assembled in the morning 
at the Bergisch Maerkische Station, and left Dusseldorf at 
about 7.30 by a special train of enormous length pro- 
vided by the Bergisch Maerkische and Rhenish way 
Companies. The train stopped at Rolandseck for break- 
fast and then proceeded to Bingen. Here the members 
embarked at about 2 p.m. on board the two fine steamers 
Deutscher Kaiser and Wilhelm Kaiser und Koenig, and 
proceeded down the Rhine to Coblence, through some of 
its most picturesque scenery, passing a large number of 
the ancient ruins of great "historia interest, and scenery 
of great beauty. At Coblence the of the Empress 
of Germany, and the extensive wine cellars of Messrs. 
Deinhard and Co., were visited, the latter visit proving 
hospitably refreshing. At about 6 all the visitors din 
at the Schuetzenhoff as the guests of the German iron 
trade, thus concluding perhaps the most successful, 
interesting, and pleasant series of meetings and excursions 
ever arranged. 

To arrange for the reception of the large numbers of 
visitors to the meetings and excursions was, as will 
easily imagined, a work of no small magnitude, and the 
success of the meetings and the gresseliy satisfactory 
issue of the proceedings were greatly due to the German 
reception committee, consisting of Herr A. Theilen, chair- 
man, of the Phoenix Ironworks, Ruhrort; Herr H. A. 
Bueck, Dusseldorf, local secretary; Herr W. H. Mueller, 
treasurer ; Herr B. Baare, of the Bochum Works ; Herr 
Brauns, of the Union emer rag ; Herr C. Lueg, 
of the Gutelioffnungs Works, Oberhausen ; Herr Massene: 
of the Hoerde Works ; Herr Osann, of Dusseldorf 3 an 
Herr Schlink, of Mulheim, on the Ruhr. Much creditis 
also due to Mr. J. S.J eans, the secretary of the Institute, 
who was continually besieged by questioners on all sub- 
jects relating to lodgings, papers, meetings, t excur- 
sions, and many other subjects put by those who in a 
strange land seemed to think the secretary should know 
everything and give answers off the reel. 


Herr Lurman’s paper, the discussion on which will be 
found on page 190, was as follows :— 


On Gas GENERATING FURNACES. 


In this paper the author briefly describes the differ- 
ences between various gas generators and that of Mr. 
Gribe. Excepting blast furnaces, he divides heating 
arrangements into two classes, those with grate-firing, 
and, secondly, those with gas-firing. The difference 
between these consists mainly in the admission of 
atmospheric air through the grate, whilst in the case of 
gas-firing it requires a second and separate point of 
admission. Most of the generators now in use consist of 
a single chamber, in which the two processes of expelling 
the hydrocarbon gases, and of converting the remaining 
solid fuel, take place together, and these generators 
therefore have this drawback in common with ordinary 

te-firing. Forty years ago experiments were made by 

Ir. John p Paha to perform these two processes sepa- 
rately, and the annexed sketch—Fig. 1—is from his 


weeny specification. This arrangement is only grate- 
ring and not gas-firing, because air is admitted only 
through the grate. As the horizontal chamber (a) for 
expelling the gases is fixed in the converting chamber (6) 
of the grate, the necessary heat for expelling the gases 
from the newly introduced fuel and for divine and 
warming it is taken from the heat before it enters the 
combustion chamber. For heating steam boilers this 
arrangement is quite suitable, as the expulsion of the 
hydrocarbon gases must take place some time, and 
cannot be done otherwise than by the heat _— by 
the conversion, the waste heat not having the required 
temperature left to perform the duty. very similar 
arrangement is that of Mr. John Price, of which a 
sketch is shown in Fig. 2. It also is a grate-firing 


furnace, air being admitted only through the grate at 4 ; 


but it differs from Juckes’ by not having a mechanical 
feeding arrangement, and the expulsion chamber being 
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heated by waste heat. Another arrangement is that of 
M. E. Minary, of Besangon, a sketch of which is shown 
in Fig. 3. This is a real gas-generating furnace, air 


ie 
\\ 


1111111111 


being admitted at two places. Thee 


: a ulsion in a takes 
in an elevation of the conversion chamber b, and the 


lace 
heat for expulsion is drawn from the heat produced by 
conversion. A large us becomes 


of this heat 


latent, and is lost. The air for the conversion 


through the channels dd, and the air necessary for ~ 
ing the gases is introduced at h. Minary’s arrangement 
consists therefore in a generator of one chamber, and is 


without a mechanical feeding arrangement. The same 


arrangement has lately 


Brook and Wilson, as o> 


ig. 4. In Grébe’s 
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generator, the gases contained in the coal are expelled in 
one chamber A, and the solid remains—coke—are con- 
verted in another }, and both gases so produced are 
burned in the combustion chamber, which is not visible 
on the sketch. A is heated by the gases after they leave 


the furnace—by waste heat—and the expelled hydro- 
carbons leave the chamber A highly heated. In 
the second part B, the conversion of the remaining 
solid parts takes place, all the heat that is set free 
being utilised in the furnace. The generator con- 
sists of one, two, or more horizontal chambers placed 
below, above, or by the side of the furnace in which 
the gases are utilised. The chamber A is closed at one 
end by a mechanical feeding arrangement, whilst its 
other end is open and communicates with B. The feed- 
ing of coal into A can be done by hand or by machinery, 
and requires very little power. The atmospheric air 
necessary for burning the arrives highly eated by 
reviously passing through channels heated by waste 
eat, its access being regulated by valves. The waste 
heat, after passing through D D, round A, to e 
gases from the fuel and heating the resulting coke to a 
bright red heat, may then be used under boilers. ogee 
its oxidation carbon produces 20,200 British units, an 
5700 of these become latent in converting the solid 
carbon into gas, so that only 14,500 British units are per 
ceptible, and as one-third of the weight of coal must be 


expelled in the form of gases, and 5700 units are re- 
quired for one part of carbon, the conclusion is, the 
author says, warranted that during the process of expel- 
ling the 3 at least one-third, or 1900 units remain 
latent. Now if in the ordinary arrangement of genera- 
tors 14,500 are perceptible, the 1900 units being made 
latent before the combustion chamber, these 1900 units 
are made use of in the combustion chamber with the 
Grébe generator, as they are consumed only after the 
gases have left it. The 1900 units are thus not pre- 
vented from becoming latent, but the designer claims | 
that they are extracted from what is usually lost heat. 


9th December, 1879, in a reheating furnace at the iron 
and steel works of Osnabriick, where a surface of 6ft. 
by 18ft. is heated. The furnace is used for heating 
blooms of mild steel for par: A sleepers, which only 
weigh 260 kilos. each, whilst rail blooms weigh 580 kilos. 
each. Nevertheless 505,918 kilos. of blooms are heated 
during the twenty-six turns. For 1000 kilos. of blooms 
about 242 kilos, coal, costing 1°34 mark, were used; 
whilst in the Siemens generator, formerly used for the 
same mill, 305 kilos. gas-coal, costing 2°64 marks, were 
required. In consequence of these results the of 
Directors of the Osnabriick Steel Works decided to 
change all their Siemens generators into Grobe genera- 
tors. The Gribe generator has also been in use in a zinc 
furnace of the Vieille Montagne at Moresnet near Aix- 
la-Chapelle since December, 1879, and a second furnace 
for the same purpose has just been completed. At the 
River Lee Ironworks, Canning Town, London, a Griibe’s 
generator is in use for a bail furnace. Grobe generators 
are also in use at a furnace for plate glass at Messrs. 
Fourcault, Frisen, and Co.’s, in Dampremy, near Char- 
leroi, in Belgium; and one at the German spiegel glass 
manufactory, in Freden, near Hanover; also one for con- 
centrating copper at the Mansfeldschen Gerverkschaft, 
in Eisleben. 


CROWLEY’S PATENT HORSE GEAR. 

In our impression for the 16th of July last, when describing 
the novelties in the Carlisle show, we stated that Messrs. 
Crowley and Co., of Meadow Hall Ironworks, near Sheffield, 
had succeeded in producing a new horse gear, of extremely 
ingenious design, and which deserved the silver medal awarded 
by the judges. The gear has an outer fixed bevel gear ring, 
and under the horse shaft is fixed a bevel pinion, which, as 
the horse moves, rolls in the fixed ring of teeth and revolves. 
At the inner end of the shaft which carries the pinion, is 
another pinion, which drives the second motion wheel, which 
imparts ga to the lay shaft in the usual way. This is an 
ex y compact arrangement for getting a high s in 
fhe The arrangement will be better 
from the annexed illustration. The main wheel, the bevel 
teeth of which face upward, forms the frame. Under the 
rim are six supports, which rest upon the arms, all of which 
are cast in one piece, and form a compact wheel and frame. 
From the centre boss of the wheel is fixed an upright shaft, 


Another advan consists in the possibility of utilising 
cheap small coal with which fine anthracite may = 
mixed. A Grdbe’s generator has been in use since the | 


—— | 


expensive, and the nature of the ve prevents the splitti 
of the rails by wheel flanges. The two pst of the rail cae | 
be laid with break joint, aud no fish plates are then required, 


‘BROSSARD’S CONDENSER. 
Tue condenser shown in the annexed engravin 
some features of interest. Its action is entirely inde- 
pendent of the engine. A supply of water falling a height 
of from 20in. to 32ft. is n to its action. Our illus. 


tration is a vertical section in which A is the pipe through 
which the waste steam from the cylinder passes into the con- 
To set the apparatus in operation the cock } is 


denser. 


opened, then water will flow over the disc e into the chamber 
J of the condenser, whence it flows through the pipe g. In 
the pipe g the water tends to attain a velocity proportional to 
the height through which it falls, but if the cock b is set so 
that less water can enter ¢ than can flow through g, then the 
water in g flows slower. This produces a vacuum in the con- 
denser f. If the steam is allowed to enter the condenser it 
will be drawn into the vacuum /, and will be condensed there 
by the cold walls of the condenser funnel, and by being mixed 
with cold water. The water of condensation also flows off 
through the pipe g ; the water that passes through the pipe g 


upon which is placed a double bevel wheel pinion, the 


forms a liquid funnel at i, into which the air that may have 


hori- ; 
frame | 
or arms of main wheel. Upon the upright stud or shaft rising | 
from the centre, is placed a horizontal carrier, upon which is | 


large wheel of which acts upon, and turns the bottom 
zontal shaft, which runs in two bearings formed on the 


fixed the draw bar, or pole, to which the horse is connected. | 
This carrier turns pho. upon the stud when propelled by the | 
horse, and gives motion to the double wheel and pinion on the | 
centre stud, by means of a shaft, which has keyed upon it, at 
the outer end, a pinion, which runs upon the main w eel, and 
a wheel at the other end, acting directl¥ upon the pinion | 
of the double wheel, every wheel being so placed that the 
friction on one bearing is relieved by the action of the others. 
There is a small intermediate motion supplied with the gear, 
without wheels, but having a short shaft fitted with universal 
joint, and one pulley, connected in the usual way to the 
gear, with joints and pins. One revolution of the horse shaft 
gives thirty-seven revolutions, or at the rate of from 100 to 
120 revolutions per minute. 


HUGHES'S TRAMWAY RAIL. 
Tue annéxed woodcut illustrates a form of ge 
tramway rail designed by Mr. Hughes of ane. t 
will be seen to consist of two separately and easily roll 


rivetted together, and held at the necessary distance apart to 
leave a groove, by cast iron distance collars. The rail forms its | 
own sleeper, and its section may be made suitable for carrying | 


locomotives. Being easily rolled the rail should not be 


remained in the condenser is drawn. As soon as the appa- 
ratus isin operation the cock } is closed, so that the water 
does not flow from the reservoir h, but is drawn by suction 
from the reservoir k. The best results are attained if the 
water is cold and quantity small. To measure the effect 
of the apparatus we can assume that 39°37in. of height 
through which the water falls is equal to 2-75in. of 
mercury. If the vacuum is ex game to 29°8in. of 
mercury, the rarefaction with this condenser will be pro- 
me to 27‘5in. of mercury if the height is 32ft. The 
east effect is produced with 20in.; the vacuum is then equal to 
the pressure of 1°37in. of mercury.—Scientific American. 


Hore, BLackrRIARs.—We notice the second portion 
of this large hotel is now being constructed by Messrs. Lucas 
Brothers, who are rapidly pushing on the work to complete the 
same at an early date. The architect is Mr. E. A. Gruning, 
F.R.1.B.A., and the pee Mr. Frederick Colyer, M.I.C.E., 
who has designed and will superintend the whole of the ee 
ing appliances. The most prominent features we here notice are 
the self-acting hydraulic lifts. Each of these is on the con- 
tinuous ram principle, consisting uf a ram made in pieces and 
screwed then, the total working length being equal to the 
height to raised. The ram works in a cylinder sunk in a 
oak and is worked by a head of water of 110ft. from a tank. 
No lifting chains are used, nor are any girders or any other 
apparatus overhead. The cage is of wrought iron powerfully 
framed and braced, and has a wrought iron plate top, to prevent 
any damage to passengers should anything fall from any of the 
floors when the doors are open. The guide bars are V-shaped, of 
cast iron, and planed the whole 35 The counterbalances 
work in recesses on each side of the lift hole, the chains being 
attached to jaws on either side of the cage working in recesses 
also. The lift is fitted with self-stepping gear top and bottom, 
and with appliances to render the working absolutely safe. Two 
lifts—also designed by Mr. Colyer—of the same kind have been 
working in the present portion of the hotel since it opened in 
1874. A large number of passengers have been carried without 
any accident. An ingenious indicator gear is attached to these 
lifts, showing if working or at rest, and in what position as to the 
floors. The cages are ligh with gas; the lamp being 
fitted at the back of the cage and ventilated from the outside, no 
heat is felt in the cage. An elastic tube equal to rather more 
than the height of the lift supplies the gas; it has proved most 
successful in use, and far more economical than oil lamps. A 
large tank containing about 10,000 gallons will be fixed over 
the lift to work the same, and also serve as a fire tank in case 
of accident. There are many other mechanical appliances for 
the comfort of the visitors, but space will not allow any detailed 
notice. The contracts for work are in the hands of the pans 
contractors :—Lifts, Messrs, Simpson and Co.; wells, Messrs. 5. 
pel ay and Sons; heating apparatus, Messrs. Siebe, Gorman, 
and Co. 
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VISITS IN THE PROVINCES. 


THE NORTH-EASTERN MARINE ENGINEERING 
COMPANY’S WORKS, SUNDERLAND. 


No, IL. 


In our impression for August 27th, we gave an 


SFEET 


| of ten or even twelve years. All the boilers made at 


the North-Eastern eo Company’s works are 
consequently of iron. The rivetting is done by steam, 

r. claiming for the steam rivetter the advantage 
that it can be used as a hammer for plying the plates 
together. When a shell has been plyed up it is 


account of the system under which the North-Eastern lifted by the cranes to the drilling machine, when four 


Marine Engineering Company’s Works, at Sunderland 
managed, and we also pave a plan and sections of the 
premises. Something, though not much, remains to 
added, and that something we propose to give now. 

We have said that the tools are all hd and out of the 
tools is got the maximum amount of work. This is a 
of very 

ifferent opinions on the subject. For example, some 
Fp wag hold that work ought to be driven at a much 
i 


others hold that, to get the most out of a lathe, the cut 
should be as heavy as ible, without much regard to 
the speed. In the North-Eastern Engineering Company’s 
works heavy cuts are the rule; but the speed is not 
much over the 20ft. per minute. Most of the power is 
supplied in the fitting and erecting shops by vertical 
engines designed by Mr. Spencer, and of abnormal type. 
These engines have overhead crank shafts, and small 
cylinders with a long stroke ; and to balance the engines, 
or equalise the driving force up and down, the piston-rods 
are of great size—about one-fourth of the diameter of the 
pe This necessitates, of course, a very large stuffing- 

x, and undue friction and leakage. It does not ap 
to have occurred to Mr. Spencer that he would have 
obtained the same result with an ordinary engine by 
cutting off steam a little sooner on the down on the 
up stroke. The engines have about as much work 
on them as they can man to get through com- 
fortably. In several places Mr. Allan has introduced 
ingenious in character. For 
example, a of tenon has to be made on the end 
of each bar for engine-room gratings. These used to 
made by hand. A very simple machine with a forked 
rotary cutter, managed by a boy, now cuts and shoulders 
grating _bars all to same with 

m oa and certainty. in, the travelling cranes 
ughout the whole 
and the use of really good cranes is essential to the expedi- 
tious carrying on of work in any erecting shop or 
foundry. 

The boiler shops are, as we have already explained 
at the opposite side of the road to the vee buildings 
tase aps a men and boys all told, from 100 to 110 
hands, and turn out about 1200 tons of finished boiler 
work per annum. Mr. Allan does not use steel for 
boilers, holding that the only advantage which he could 
gain from its employment would be a small saving in 
weight, which is not worth having as compared with the 
certainty which exists that an iron boiler will be sound 


to begin with, and will, if fairly used, be good at the end 
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begin to work upon it; the machine will drill three 
shells a week. lt was invented by Mr. Allan, and has 
already been illustrated in our columns. It is the 
parent of several drilling machines now in the market. 
When the shell has been drilled it is taken apart, and 
all the drill burrs removed from the plates. The outside 
of the holes are then countersunk by 


again and rivetted up. e next step is to lower the 
furnaces and combustion chambers into the shells, to 
which the front plates are then rivetted. The screw 
stay holes are then drilled and tapped, and the sta 
are screwed in by a machine which we illustrate by 
the accompanying engraving. Fig. 1, is an elevation ; 
Fig. 2, a plan; Fig. 3, an end view; and Figs. 4, 5, 
and 6, details. It consists of a hollow Peay inside 
of which is placed a small steam engine, the fly-wheel of 
which is shown at I; up and down the pillar slides a 
saddle E, which can be reversed and lowered by a rack 
and beam. The pillar itself can be moved on the bed 
A of the machine, because it stands on the inverted 
V-foot C. Steam is introduced through flexible pipes 
and stuffing boxes J, and the various movements of 
the machine are controlled by one man working the 
hand wheels shown. The bar F—Fig. 1—carries the 
holder shown to a large scale in Fig. 4, which is 
caused to rotate, and can at the same time be drawn 
backwards and forwards at will by the rack shown. 

The action of the machine is very simple. The boiler 
is laid down and levelled, with the back end close to the 


be | bed plate. The pillar can then traverse back and forward 


across the end of the boiler. A drill is then put into the 
end F,and the machine being started, the holes are 
drilled one after another in the two plates, and they are 
obviously drilled dead true and at right angles to the 
iler plates. The drill is moved about over the boiler 
end by the gearing F, which is made either to raise or 
lower the saddle E or to move the whole pillar back or 
forward. When the holes have been ed, a tap is 
substituted for the drill, and they are screwed. Next the 
stays are substituted for the tap, and put in place ; and 
finally a cutter-head is put on, and the stay ends are 
all cut off accurately to length and shape. e machine 
turns out excellent work, and is, so far as we are 
aware, the only one of its kind in existence. All the 
boiler plate edges are planed by a special machine, and 
another machine is for dressing the curved flanges. 
In this way all chipping is saved. At the time of our 
visits two large three-furnace boilers were being tested, 


BOILER STAYS. 


and with 140 Ib. water pressure not a weep could be seen. 
We have seen as good marine boiler work, but not often, 
and we never saw any better. 

Here we must stop. The demands of other subjects on 
our space precludes us from saying much that is worth 
saying concerning the establishment. It is one of those 
works which we look upon as the great safeguard agit 
foreign competition, for it is a place where all the 
resources on which foreigners re 4 beat us—save 
only cheap labour—are to be had. e have here good 
organisation, a satisfactory locality, and competent man- 
agement. These are things which make an engine works 
or any works pay. The establishment now can turn out 
about 12,000 indicated horse-power of engines every year. 
But it seems likely that if trade gets much better the 
demands on the works may increase much beyond this 
point, and then extensions would be needed. There are 
now very much er establishments of the kind in 
Great Britain, but it is quite possible that this may 
not be always the case. The company has been for- 
tunate in its manager, Mr. Allan; its sub-manager, 
Mr. Irwin, and some of its other officers. Great things may 
yet be in store for it. The works as they are present 
much that is instructive ; and we have found our visit to 
them not the least interesting of those which we have 
paid in the provinces. 


WINDING ENGINES AT THE BRUSSELS 
EXHIBITION. 


We illustrate on page 196 a pair of coupled winding 

ines, at work at the Piges pit of the Sacre Madame Colliery 

in ium ; a pair of precisely similar engines made by the 

same , the Société Anonyme de Marcinelle et Conillet 
are exhibited at Brussels. 

It may be worth while to state here that this company is 
one of the largest and most important on the Continent. The 

lace was begun in 1821 with a few puddling furnaces and a 
orge. In 1834 rolling mills of considerable dimensions were 

ut up, and in 1835 was founded under the patronage of La 
Générale pour favoriser l’'Industrie Nationale, La 
Société Anonyme de Marcinelle et Couillet, which now possesses 
10 blast furnaces, 200 coke ovens, 50 puddling furnaces, 38 
heating furnaces, 10 trains of rolls, 10 cupolas, 3 foundries, 
100 smith hearths, 12 winding engines, 8 ventilating engines, 
8 blowing engines for the blast furnaces, 28 steam engines, 10 
locomotives and 184 steam boilers supplying about 7000-horse 

wer, The works, collieries, &c., employ about 6500 

ands, 

The winding engines which we illustrate are admirable 
examples of the work turned out by M. Timmermans, chief 
of the Bureau des Etudes of the company, an office which has 
no precise equivalent in this country—for chief of the draw- 
ing office is a different thing. M. A. Maroquin is managing 
director. The engines in question are, it will be seen, 
horizontal, and with frames of what has now come to 
be known as the American type, the pistons 4] fin. 
diameter nearly, and 5ft. Sin, stroke. The valve gear 


is shown enlarged jn » separate figure, It will be 
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seen that it is of the modified Corliss type, that is to 
say, the cut off is controlled by the governor by means of 
adjustable trip gear. The valve boxes. two in number, are 
placed at the side of the cylinder, and each contains two 
valves, one for admission and the other for exhaust. The 
first is placed in the upper portion of the valve chests, and the 
exhaust valves below it; by this arrangement clearance 
space is reduced. The steam valves are provided with dash 
— The valve gear will be readily understood from our 

wings. Two excentric rods work a fixed link, in which 
traverses a die pivotted at the end of a connecting rod, which 
gives a — motion of rotation to a wrist plate ; this plate 
carries four pins which actuate the valve spindles. The steam 
valve spindles carry each a frame A, inside which is the trip 
detent, which with the toe of the lifter B, which toe 
raises the valve at the proper times. On the same shaft as the 
lifter, but not keyed on it, is an arm D, which obtains motion 
from the governor. The head of D is cut below in a series of 
small flat faces, and as soon as the tail of the detent 
comes in contact with this it can rise no higher, and as the 
valve continues to rise the detent is tripped from Band the valve 
drops, cutting off the steam. The motion given to the head of 
D is such, it will be seen, that according as the governor 
sleeve rises or falls the cut off will take place earlier or later. 
_ dash pots and springs F are placed above the cylinder as 

Own. 

The lay shaft which actuates the governor is screwed, and 
on the screw runs a saddle. This saddle carries a bell, and 
as soon as the being wound up, comes within 150ft. of 
the pit’s mouth, the bell or gongon the saddle is struck, to 
warn the engineman. Should he, however, neglect his duties, 
the action of the screw is such that steam is shut off, and the 
brake applied automatically, so as to prevent overwinding. 

The brake pulley between the two winding drums is 
16ft. Sin. in diameter, and the brake is worked by steam. The 
engineman stands on a platform above the engines, whence he 
can see everything, and all the levers are under his control. 

The nature of the work done by the engine we illustrate, 
will be gathered from the following sertipaines i— 


Depth of shaft .. .. .. 765 yards 
Time of winding.. 65 seconds 
Weight of fiveempty wagoms .. . .. .. .. 13 cwt. 
Average weight of rope per yard.. .. .. .. .. I7}Ib. 
Radius of smallest coil 4ft. llin. 
Radius of largest coil .. .. eo 208% 4 in. 


As the pit is to be sunk deeper, the ropes are at present too 
long and the engine is not in equilibrium. 

The engine exhibited at Brussels is intended for the St. 
Theodore pit at the same colliery. We can say from personal 
examination that it is a very fine piece of work, and reflects 
much credit on the designers and builders. 


LETTERS TO THE EDITOR. 
(We do nuvi hold ourselves responsible for the opinions of cur 
correspondents.) ; 


THE NORTH-EASTERN MARINE ENGINEERING COMPANY'S 
WORKS, SUNDERLAND. 

Str,—The descriptive article in Tax ENGrvger of the 27th ult., 
on the North-Eastern Marine Engine Works at Sunderland, 
was very interesting, but there was an omission which you wi 
no doubt allow me to point out. 

Many of your readers will recollect the circumstances under 
which these works were founded. The company was got up 
about fifteen years ago by Mr. John Fred. Spencer, now of 
London, but who happens at present to be absent in South 
America on professional business. In the article referred to his 
name is only once mentioned, and then quite incidentally as being 
a former manager of the works when the present manager was 
assistant. The fact is Mr. Spencer was the managing director of 
the company, and I believe has continued to be a shareholder. 
‘The works were designed by him as well as built and furnished 
with tools and machinery under his personal superintendence. 
It is no reflection on the present management to say what is well 
known to engineers and others in the North, that it is largely 
due to Mr. poet] skill and forethought in laying out the 
workshops and establishing the system now carried out in them, 
that work can be so well and economically produced and 
handsome profits made. I believe Iam quite correct in saying 
that the excellent system, ably referred to in your article, for 
keeping the cost and ascertaining at a glance the expenditure on 
every piece of work done, is the system introduced by Mr. 
Spencer. A MECHANICAL ENGINEER. 

September 6th. 


STEEL BOILERS. 

Sir,—I read your valuable paper always with interest, and will 
be obliged if you will allow mea small space in your next im- 

ression to é@ some comments on your article ‘Steel v. Iron 

ilers.” I simply wish to correct what I consider erroneous 
conclusions. First,although I agree that there are many problemsyet 
to settle, at present I consider steel is better suited for the con- 
struction of boilers than iron, which is likely to disappear without 
half these problems being settled. 

Regarding diverse experience my advocacy of steel may be 
summed up very quickly. In the special machinery we make 
we require the smallest amount of weight with the greatest 
strength ; this was our reason for adopting another material than 
iron. But may I ask whether the advocates of iron have a 
similar experience of both materials? I have never heard of 
anyone giving up the use of steel who had any lengthened ex- 
perience with it, and I generally notice that in an open discussion 
the iron men ave distinguished by their absence. 

Regarding Mr. Webb, he has been most consistent in his use of 
steel for makinz locomotive boilers, which are second to none, 
and made at half the cost for material. Your statement that he 
has given it up for fire-boxes has nothing to do with the matter, 
as here steel is competing with iron, which is not used in loco- 
motive boilers. 

I have no fear that steel will be abandoned for bvilers, as the 
number that have already been made will suffice to prove beyond 
doubt their superiority, and many sa an will not have anythin 
else. Take, for instance, the case of Platt Brothers ; they have, 
believe, over fifty steel boilers working, some for twelve or 
fifteen years. Ask them to have an iron boiler ! 

I do not at all agree with you that standing outside is the 
proper place to be able to judge and decide this point. ‘The men 
ablest to come to a sound conclusion are those using the material 

ly and for a long time. Go and see these parties. Do not be 
content with seeing them ; go into their shops when working, and 
test it for yourself in any way you like. I can assure you there 
is no mystery in the matter, which one is inclined to infer from 
your article. You will satisfy yourself in a week, and never 
spend time discussing the subject any more. Allow me also 
pointedly to correct your statement that there are only two 
sources of supply. To my knowledge, we are in the ha: posi- 
tion of ig oy least six, and if the demand arises woul soon 
have more. firm have been in the habit of using plates from 
Jno. od, and better or ~ 
plates up in. square it is unnecessary to have. e have 
also Bolton Steel ond Teen 


Company, who were about the firat to re 


manufacture largely ; the Weardale Company, &c, 


I cannot close this letter without alluding to the accident to the 
boilers made for the Livadia, to which you give so much im- 
portar:ce. I would infer from what I hear that these boilers were 
made of a material not suited for boiler-making ; and really we 
should be informed what the material was before you stamp it 
with the name of steel, or, in other words, of a material suitable for 
making boilers, which is neither puddled, muddled, or piled. ‘This 
mistake is being hawked about the country, and —_ impress the 
weak, but will Lowe no influence on the strong, until we get some 
definite information, The stereotyped arguments used in a 
similar case exactly fourteen years ago are put in force now. 


Surely we have e a little p ss; and if people would spend 
some ‘time on the subject, any vergence of par would soon 
be at an end. Davip GREIG. 


Leeds, September 8th. 


[If Mr. Greig will turn again to THe Encinger for August 27th, 
he will find that we never said that “‘there are only two 
sources of supply.” What we said was: “It must be clearly 
understood we do not say of our own knowledge that 
the steel made at Landore or by the Steel Company of Scot- 
land, is better than any other; but only that those who 
assert that they have no failures use these steels, while 
those who say that they cannot make steel a success do not get 
their plates from the firms we have named.” This is a very 
different matter. It is impossible to have attended any of the 
recent meetings of the Institution of Naval Architects or 
Mechanical Engineers, and to have listened to the utterances of 
those who took part in various discussions on steel, without 
arriving at the conclusion that a great many good authorities, and 
notably Dr. Siemens, hold that uniformly successful results can 
only be got from the steel uiade by the firms we have named. 
This is not our opinion, and the passage to which Mr. Grei 
takes exception was solely intended to show the present drift o 
hee sentiment as exhibited under the circumstances stated.— 


SWING AND OTHER BRIDGES. 


Srr,—You receive and publish some extraordi letters 
occasionally, one of which—in my opinion—appe in your 
issue of the 20th inst. on ‘‘ Swing Bridges,” which appears to me 
of no value. The writer gives four diagrams in illustration of the 
above. Fig. 1, I presume, is intended to peereee® the swing 
bridge he saw at Glasgow ; if so, it is certainly a most extraor- 
dinary design, being only a bow and string, with a vertical in the 
centre, and no lattice bars. I should think this can hardly be 
the case, but if there are lattice bars—and no doubt there are— 
then there would be little difference in the case of a cantilever 
with the curve in the top flange, which would be in tension,. and 
a fixed girder with the top flange curved, which would be in com- 
pression, for the tendency in the former would be to straighten 
the curve, and let the ends of the girders droop more than they 
would with a properly constructed girder, and in the latter case 
the tendency wae be to compress the top flange into wave lines 
between the points. of attachment of the lattice bars, and thus 
allow the girder to sink considerably more in the centre than 
would be the case had the portions of the flange lying between 
the points of intersectiun of the lattice bars been straight 
instead of being curved. 

We know it is frequently the case to make the top flange a 
regular curve for the sake of appearance, and that it is not 
theoreticaliy correct ; but there is no reason at all why the girder 
should not be designed thus—Fig. 1—and better too than any of 


the forms given by Mr. Black for both conditions of being closed 
and loaded and open and unloaded, especially the form shown in 
Fig. 3. 

fi is a pity Mr. Black did not give us an actual Gaenee of the 
bridge at Stobcross, so that one could judge of it; and he should 
also have stated if there was much more deflection at the ends of 
these girders than he considered there ought to be when swung 
off their bearin 

ardly see the use of Mr. Black’s communication, unless it is 

to point out that a swing bridge has been designed not upon 
scientific principles; and all who have studied the principles 
upon which girder bridges should be designed, and have actually 
seen such bridges constructed, know that the one alluded to by 
Mr. Black is by no means an isolated case. I can _— out one 
of the most unscientifically designed bridges that I have noticed, 
and that is a continuous girder bridge not one hundred miles 
from Brixton station. : 

Great care should be taken in designing girders for swing 
bridges, for all the members are subject to such variations ot 
strain—more particularly the flanges—that unless the girders are 
well designed and the workmanship well executed, in time the 
ends of the girders would sag to such an extent that they would 
drop below their bearings when swung off. The variations of the 
strains are shown in the following diagrams :— 


Fic.2 


The left-hand side of Fig. 2 shows the strains in the flanges 
when the bridge is closed and laden; the right-hand side shows 
the strain when the bridge is open and unloaded, where in the 
first place the flanges are subject partly to a tensile force and 
partly to a compressive force, whereas when the bridge is open 
they are subject wholly to a tensile force in the upper flange and 
a compressive force in the lower flange ; therefore, on account of 
these changes of strain, there should be as few joints as possible, 
and the workmanship should be of the first quality. Fig. 3 shows 


Fic.3 


the variation that takes place in the webs, the left-hand side of 
the diagram representing the strain when closed and laden, and 
the right-hand side the strain when open and unloaded. 

I may mention that a pretty fair specimen of a swing bridge 
might be seen at Goole, which carries the North-Eastern Railway 
over the Ouse at that point. W. H. Brpoper. 

Westminster, August 31st. 


THE RAILWAY ACCIDENT AT LILLE. 

Sir,—My attention has been directed toa letter in THE ENGINEER 
of yesterday, page 182, signed by Mr. F. T. Haggard, in which he 
a a to my letters in the English Mechanic relating to the accident 
ille, and states ‘‘that I had not the candour to correct the false 


impressions.” This remark is both untrue and unjust. As soon 
as the accident occurred, correspondents of that paper wrote to 
me asking for the details. I therefore sent an epitome of the 
official report which I had received. This report most distinctly 
stated that ‘the train was fitted with Smith’s vacuum brake,” 
and upon the same day—August 16th—a similar statement 
in THe Enerneer. After the contradiction of Mr. F, 

. Haggard I wrote to the authorities to obtain the truth of the 
ease. Absence from home at the Wennington and Berwick acci- 
dents delayed fora few days my receiving and publishing the 
replies sent to me. 

As I have no interest whatever in any brake company, or an 

icular system, my desire is to obtain “‘ truth” and “facts,” 

herefore I should at once publish any reliable information, no 
matter whether it agreed or disa: with my own opinions. I 
have to state that in reply to my ictters I have received another 
copy of the report, which fully confirms the one given in THE 
Enerveer, and by myself in the English Mechanic. I sent copies 
of the papers in question to France, and I am assured that the 
accounts there given are perfectly correct. I am also given to 
understand that it is a usual thing upon the Chemin de fer du 
Nord for failures of the vacuum brake to be suppressed. 

In the English Mechanic last week “‘ ten engine drivers on the 
Chemin de fer du Nord, who wish they had a self-acting con- 
tinuous brake,” subscribe to the fund being raised for driver 
McCulloch, and I am informed that this subscription was sent in 
consequence of this very “failure” at Lille. 

f course, the rumours which have within the last week been 
circulated once more, that I am biased, interested, or paid, are 
not worth replying to. As to whether I know anything about 

es, all I can say on that ——— is that I leave the opinions 
I have expressed in the English Mechanic to the judgment of the 

ers. E, Srrerron, 
Saxe-Coburg-street, Leicester, September 4th, 


AMERICAN PATENTS, 


Sir,—As a patent agent who has practised n both England 
and the United States, allow me to say a few words on American 
patents, in reply to your article on the letters of Mr. Fahie of 
the Dublin Patent-oftice. 

First, you 6 in the United States a patent cannot be obtained 
without the aid of a patent agent, but here it can. Now, as an 
actual fact, the Washington office gives much greater facilities to 
inventors in making their own applications than the London 
office does, and I know personally several American inventors 
who obtained their patents without the aid of a patent agent, 
and without even going to Washington. There everything can 
be done by correspondence; here each stage must be attended to 
in person, or by agent. 

ondly, in America a patentee in framing his patent has at 
least the knowledge that if his case be defective on the score of 
want of novelty, the examiners will warn him ; here, whatever 
specification be sent in, if in order it is passed, new or old. And 
how many of the patents filed personally by inventors in this 
country are valid? I question whether as much as three per cent. 
The American Government then makes the search, and to some 
extent at least points out to the inexperienced applicant how to 
correct the specification, and then when corrected grants the 
patent for seventeen years at a cost of £7. Here the Government 
does not make the search and charges £175 for fourteen years. 
In America the inventor has at least the satisfaction that an 
expert in the icular class of manufactures to which the inven- 
tion relates has examined the English and American patent 
records, and the files of manufactures, and other documents con- 
tained in the Patent-office Library, to see if it be new, and has 
cut out—after hearing his arguments—what he finds old. In this 
country he has no guarantee whatever. 

Thirdly, you ask for actual bills. Well, I have taken the 
trouble to extract the statistics of the last forty American patent 
applications made by our firm, discarding the cost of model in all 
cases, as models are not now required except in very exceptional 
cases. Of these forty, two were withdrawn by their inventors, 
six were rejected as old 3 these eight averaged £15 each, applica- 
tion fee. Thirty-two were allowed; twenty-seven cost their 
owners nothing but the original published charge, usually £20, 
three cost between £20 and £30, one between £30 and £40, and 
one—the costs are not made up yet, but they will be under £70. 
The average — of the twenty-seven United States patents that 
went through in ordinary course, or only once or twice amended, 
was £19 9s, 3d.; of the awkward ones—only one an interference, 
however—it was under £35. On the other hand, the average 
price of twenty-six English put through in ordinary course by us, 
including search, is more than double the £19 9s, 3d. for three 
years, or ten times the amount for fourteen years. 

Fourthly, a United States patent is thought at least quite as 
much of in America before it has been contested at law as an 
uncontested patent is here, and the law costs are frightful in both 
countries—not worse there than here—but in every instance the 
United States Government gives the inventor advantages he 
lacks here. Here, if an inventor doing his business himself or 
employing an incompetent agent draws his claims so as to hardly 
cover his invention at all, he has no redress; in the United 
States he can re-issue and put in valid claims covering anything 
that the original application—specification, drawing, or model— 
can be construed to set forth. Here a disclaimer costs from £25 
to £30, and can be opposed; there it costs about £12, including 
agents’ fees in each case. Here if one part of the patent 
found bad, even if not the part infringed, the patentee prose- 
cuting is non-suited; there if the part infringed be sound, he 
gets his damages, but is called upon to disclaim the bad part. 

Fifthly, as to your remark, ‘‘Asa matter of fact, about as 
many duplicate inventions are patented in the United States as 
in this country,” my experience tells me the very reverse. I 
have made many hundred searches for novelty through the 
United States patents, and as many or more through the British, 
and whilst in the latter I never made a long search without 
coming across many cases where an invention had been re- 
peatedly re-patented, I have met with very few instances where 
an invention has been re-patented even once—let alone many 
times—in the United States. 

Sixthly, the case you mention is certainly extraordinary, but 
we can mention worse cases among certain English patent agen 
who send round circulars to every man applying for provision 
protection through other agents, offering to complete the same 
at very low rates—a practice also followed by one or two United 
States agents of doubtful reputation, spy your friend went 
to one of these, mM. P, THOMPSON, 

6, Lord-street, Liverpool, and 323, High Holborn, 

London, September 6th. 


Sr. Gornarp Tunnet.—The International Commission for the 
inspection of the St. Gothard Railway met at Lugano on Mon- 
day. It is expected that the entire line will be ready for traffic 
in April or May of next year. 


Tue Tatypont CARNARVON.—Plans for the new 
Talybont Bridge have been prepared by Mr, Henry Law, C.E., 
and_the following tenders have been sent in for its construction : 
—Messrs. Evan Williams, Bangor, who erected the last new 
bridge that fell, £2448; O. Gethin Jones, Penmachno, £3120; 
Owen Morris, Carnarvon, £3149; Griffith Griffiths, Emu Cottage, 
Criccieth, £3494; J. W. Roberts, Bethesda, £3995. The engi- 
neer’s—Mr. Law—estimate was £2400. e late bri was 
contracted for £1195 and let to Mr. Evan Williams. ‘yi J 
‘Thomas, the county surveyor’s estimate, for the bridge was 
£2100. The highest tender was £2700. ‘The sum of £1000 has 
already been Mr, Evan Williams, the late contractor, 
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RAILWAY MATTERS. 


Art departure of last mail from New South Wales tenders had 
been invited for the supply of twenty-five steam motors for the 
Sydney tramways. 

On the 1st inst. an extension of the East Norfolk Railwa 
from Aylsham to Cawston was opened for traffic. The line 
being further continued to Reophan. Mr. Waddell, of Edin- 
burgh, is the contractor. 

“Europe” says that the Lille and Roubaix Tramway Com- 
pany is replacing the locomotives which had been on trial with 
unsuccessful results with the fireless locomotives on the Francq 
system, similar to those about to be employed by the Paris 
Omnibus Company on the main tramway lines, 

Messrs. W. Nanne AND Louis ScHLESSINGER have taken a 
contract in Guatemala for the extension of the San Jose and 
Escuintla Railroad to the capital, a distance of about forty-five 
miles, ‘The contractors, who recently completed the line they are 
now to extend, represent a Californian company. 

A prece of difficult work on the railway suspension bridge 
below the Niagara Falls has occupied workmen for four months, 
namely, transforming it from a wooden to an iron and steel struc- 
ture. Every piece of wood has been removed, ard iron substi- 
tuted, and the use of the bridge has not been suspended for a 
minute. 

In connection with a contract recently let for 4000 tons of steel 
rails required by the company for working the Dutch State Rail- 
ways, the Leeds Mercury states that Messrs. Bolckow, Vaughan. 
pe Co. (Limited) tendered at £7 14s. 7d. per ton, The accepted 
tender was that of the Osnabruck Steelworks—viz., £7 13s. 1d. 
per ton. 

Art the meeting of the Burnley Town Council on the 1st inst, 
it was unanimously decided to ask the Midland Railway Com- 
pany to extend their line to Burnley ; also to ask the same com- 

ny to give better facilities for getting from Skipton to 

cashire, and to request the Lancashire and Yorkshire Rellwer 
Company to afford better means of going from Burnley to York- 
shire vid Todmorden, 

As soon as harvest operations are over, the extension of the 
Metropolitan Railway from Baker-street to Harrow, now open 
for traffic, will be continued to Rickmansworth. The new line 
will run through Pinner, past Ruislip-wood, and skirt Moor-park. 
It is intended to construct a further extension from Rickmans- 
worth to Watford, which will be thus brought into direct 
communication with the whole Metropolitan railway system. 

Durine the week ending last month two steam tramwa’ 
engines were tested on the Portobello section of the Edinburg! 
tramways. On this line there are gradients as steep as 1 in 24 
and 1in 28. One engine completed its run of ten miles satisfac- 
torily, and the other, according to the Edinburgh Courant, was 
delayed by the roof of its cab catching fire. Mr. J. Macrae and 
Mr. W. Page, of London, were present, and the former havin 
made a report on the trial, the tramway company have decided 
to adopt steam traction. 


A BLvE-BooK has a been issued, containing replies to the 
circular letter of the Board of Trade, dated 10th of June, 1880, 

ressed to the several railway companies in the United King- 
dom, with regard to the adaption of continuous brakes on 
railway trains. The letter of the Board has already been 
published in our columns. No replies have been received from a 
certain number of companies, including the Lancashire and 
Yorkshire—who have asked for time to take into consideration 
certain experiments which have been made—and the South- 
Eastern, 

THE West Riding Tramway Company have issued a prospectus 
and plan of a proposed line of tramway to be constructed 
between Cleckheaton, Liversedge, Heckmondwike, Winfield, 
Ravensthorpe, Saviletown, and Dewsbury, for which purpose 
the company propose to seek parliamentary powers. The popu- 
lation in the district named is computed at 100,000. In the firs 
instance it is contemplated to construct a service from Cleck- 
heaton to Heckmondwike, and to construct other portions of the 
scheme as may be deemed desirable. The capital proposed is 
£50,000, in 5000 shares of £10 each. 

Ay accident occurred on on the Cleehill 
Railway, one mile from Ludlow. ree lorries, loaded with 
workmen, were descending the steep incline at a fearful rate 
when, near Lowbridge, the wheel of the last lorrie, on which 
were fifteen men, broke. With the exception of one, the whole 
of them were pitched upon the hard metal of the railway, one 
man being shot over a hedge into an adjoining field, alighting on 
his feet. The other men were fearfully cut and mangled, the 
the lives of some being despaired of. The railway runs from 
Ludlow to nearly the South ‘Titterstone Hill, 1730ft. above the 
sea-level, and down this incline workmen habitually descend 
from their work on lorries. 

ConcrernING the price of rails in the United States, we learn 
steel rails are active and somewhat higher. Quotations vary from 
60 dols. to 65 dols. per ton at mill. Sales of several thousand tons 
of English rails at 63 dols. per ton, delivered in New York, are 
reported. It is said that some large contracts have also been made 
for rails to be rolled from imported steel blooms. Iron rails are 
active, and prices are from 46 dols. to 48 dols. per ton at mill. A 

order is reported placed for English iron rails at about 

48 dols, per ton, delivered in Galveston or New Orleans. Old 
rails are quiet, with sales at 27 dols. to 28 dols. per ton in Phila- 
ai . per lb, for square nuts an for hexagon ; 
fish-plates at 24 to 2} cents. : 


Aw accident of a singular and somewhat alarming character 
occurred on Saturday night, near Stafford, to the limited mail, 
which runs from London to Glasgow, &c., and leaves Euston 
Station at 9.10. The train proceeded all right, at its usual high 
speed, until within about a mile of Stafford Station, when a 
sudden jerk, which alarmed the passengers and knocked over 
some of the officials in the post-office van, was experienced. 
soon as the engine had been brought to a stand at Stafford it was 
discovered that only about half of the train, as originally made 
up at Euston had arrived. Six or seven carriages, with a guard’s 
van, were missing ; the last vehicle of the train as it got to 
Stafford was the Post-office van, the screw coupling connected to 
which had broken. A rearward inquiry was instituted, and it 
was found out that the missing carriages were standing about a 
mile south of the station. An express from London to the north 
was only about a quarter of an hour behind ; but everything was 
signalled off in good time. ‘The Clark and Webb brake has 
failed trains before now. Did it part the train in this case ? 


An accident, which might have proved disastrous, recent] 
occurred in the Pack-Sadd e, at a point midwa pew Bolivar 
and the Blairsville Intersection. A storm ret dislodged a la: 
oak tree that stood u n the side of the mountain, and whic 
slid down and lodged directly across the track at an angle of 
about 45 deg. Engine 486 was coming along at a high s with 
a heavy train of freight cars behind it, and when the men saw the 
tree across the track = prepared to jump off. In doing so the 
fireman broke his arm in two places, while the driver, who was 
afraid of injuring himself, got down on the floor of the engine as 
closely as he could get, while the engine went crashing t rough 
the tree, tearing it apart, and knocking the stack, dome, sand- 
box, whistle, and cab off the engine. fter the tree was passed 
the driver got - from his unpleasant position and attempted to 
sound the signal for down brakes, but the apparatus was so badly 
wrecked by passing through the branches of the tree that this 
could not be done. He then jumped from the engine and waited 
until the rear end of the train came along, and by the trainmen 
the brakes were applied and the train stopped, 


NOTES AND MEMORANDA. 


SPAM, it is stated, consumes 285,000 tons of iron per annum, 
of which only 50,000 tons are made in the country. There are 
forty-five blast furnaces, of which sixteen only are at work, half 
of them using coke fuel and half charcoal. 

M. Drives has, says Science, anew American journal, calculated 
that the amount of dew deposited on the ground in the course of 
a year would be represented by a layer of water about 40 milli- 
metres (1’6in.) in height, equivalent to 40 litres per square 
metre. 

AN artesian well has been sunk at the New Croydon pumpin 
station fur supplying the water required for the condensers an 
for other purposes. ‘The well, bored to a depth of 230ft., passes 
through the following strata :—Alluvium, 12ft.; London clay, 
80ft.; Woolwich and ing beds, 40ft.; Thanet sand, 47ft.; 
into the chalk, 51ft.; depth to chalk, 179ft. 

A piAMoNDexpert of Chicago asserts, says the Scientific American, 
that many of the so-called solitaires, sold as single stones, are 
made up of small stones cleverly put together. Under the blow- 
pipe they separate. He adds the surprising statement that not 
one diamond in ten sold in the United States is other than the 
refuse of the London market. Nearly all are off-coloured, 
specked, or feathered, and are sold at a fictitious value. 

Tr is said that the first watch manufactured in America for the 
wholesale trade was made in Shrewsbury in 1781 by Luther 
Goddard, a clock maker, who procured foreign workmen to make 
the finer portion. The business continued until 1817, when it was 


MISCELLANEA, 


Messrs. Boryp Macktntay Anp Co., of 27, Walbrook, E.C. 
have been appointed agents in London for the steel tools and 
other products of the works of Burys and Co., Sheffield. 


Tue first blast furnace in California is now in course of con- 
struction at Clipper Gap iron mountain, on the Central Pacific 
Railroad, 182 miles east of San Francisco, where there is an 
— of hematite and magnetic ores, and of wood, fuel, and 

uxes, 


THE manager of the Rose Gold Mining Company at Montague 
had, at departure of last mail, sent to Halifax, Canada, a bar of 
gold weighing 800 oz., and valued at 16,000 dols. Its production 

ad oocupied fourteen men for six weeks. ‘The profit to the com- 
pany on it would be over 14,500 dols, 


On the 1st inst. Messrs. John Elder and Co, laid the keel of 
second large steamer for the Guion Line, to be named the Alaska 
She is to be constructed on somewhat similar lines to the Arizona 
but is to be of much larger dimensions, viz., 500ft. long, 50ft 
broad, and 40ft. deep, with a tonnage of close upon 7000, and to 
be driven by engines to indicate 10,000-horse power. 

From Sir E. Henderson’s report on the metropolitan police for 
1879, recently published, it appears that during the last ten years 
1196 pees were killed and 26,393 injured, more or less, by 
vehicles in the streets of the metropolis. ‘Tradesmen’s carts and 
vans are evidently more carelessly driven than the public vehicles ; 
wagons, drays, and vans during the decade killed 474 and injured 
5144 ; light carts are responsible for 190 killed and nearly 8000 


removed to Worcester, Mass. One of the earliest watches is now | hurt. 


reserved by the American Antiquarian Society at Worcester. 

altham, Mass., is at present the principal seat of the American 
watch industry. 

Tue effect of the introduction of the marine steam engine is 
largely shown in the fact that during the century 1600 to 1700 the 
shipping of the world did not increase. Since that time it has 
increased tenfold, and has doubled within the last twenty-five 
years. It now measures about 20,000,000 tons, and this taken 
with the fact that vessels average about four times the speed of 
old times, the total maritime commerce of the world may be 
roughly estimated at forty times that of 1680, 

Dr. Marrevccr of the expedition under Prince Borghese at El 
Fasher, the capital of Darfur, remarks on the almost absolute 
want of water in Darfur, and the consequent recent cultivation of 
water-melons by the natives as far as the arid soil wiil permit. 
They also utilise the Baobab tree in a curious manner. Hollow- 
ing out the huge trunk of the older trees by fire, they by some 
prehistoric primitive method get the hollow trunk filled with 
water during the rainy season, the water keeping sweet for eight 
months. The people of Darfur, Dr. Matteucci says, are still in 
a primitive uncorrupted condition, a contrast to the Egyptianised 
natives of Kordofan. 

THE manufacture of cotton oil from the cotton seed is becoming 
of importance in the United States, there being at the present 
time upwards of forty-one oil mills. The annua’ —y of seed 
converted into oil now amounts to about 410,000 tons, the yield 
being at the rate of some thirty-five gallons of oil to the ton of 
cotton material. Moreover, each ton leaves 750 1b. of oil cake 
of good fattening qualities. A great deal of the cotton oil is 
imported to Italy and other countries, where the olive oil is a 
staple ; and cotton oil is there to a considerable extent, supersed- 
ing the olive oil, not only for utilitarian purposes, but also as 
an article of f It is said, too, that the use of cotton oil in 
this way is gaining ground in some parts of the States. 


AN estimate has just been made by the Minister of Public 
Works of the cost of a of damage done during the last 
winter by floods and overfiows, and — in the case of the 
Seine at Paris and the Loire at Saumur. All the repairs have 
now come to a conclusion, and have amounted to the enormous 
sum of 2,318,870f. The following figures show the extent of 
damage done by each river :—Loire, 524,000f.; Seine, 436,000£.; 
Canal del’Est, 306,000f.; Yonne, 170,000f.; Sadne, 167,000f. The 
remainder of the cost has to be debited between the Rhone, Cher, 
Marne, Vilaine, the canals of the Departments of Nord and Pas- 
de-Calais, and those of Aisne, Ardennes, Marne, Haut-Marne, 
and from Nantes to Brest. 


M. Trovuve has suggested an improvement in the armature 
employed by Siemens in his earlier magneto-electric machines, 
oa lately revived by M. Marcel Deprez in his little motors. It 
consists in constructing the armature, not with parallel sides, but 
with sides —l of a helicoid-cylinder. Thus one part of 
the armature is ready to leave the poles of the field magnets when 
the other is approaching it, and the currents produced are there- 
fore much more nearly continuous than with the parallel form. 
This will probably be a consilerable advantage in the case where 
the armature is employed in a small motor, which will be driven 
much more steadily than has hitherto been possible. With three 
cells of Reynier’s new battery this little motor will drive a sewing 
machine. 

Tue following gilding solution to be used at a temperature of 
from 120 to 180deg. Fah., has been recommended by M. E. Rod 
in Le Monde dela Science :—Crystallised phosphate of soda parts 
by weight, 60; bisulphite of soda, 10; cyanide of potassium, 1; 
chloride of gold, 2°5; distilled or rain water, 1000’. T'o prepare 
this bath properly the water should be divided into three poets 
viz., one of 700 parts and two of 150 parts by weight. e sodic 
phosphate is dissolved in the first portion, the chloride of gold in 
the second, and the bisulphide of soda and cyanide of potassium 
in the third. The two first portions are gradually mixed together, 
and the third is afterwards added. With this solution M. Rod 
uses a platinum anode—a wire or strip—adding fresh portions of 
the gold salt as the solution becomes exhausted. 


A suRvEY has recently been made with a view to ascertaining 
the feasibility of a ship canal across the peninsular of Florida, by 
which the route from New Orleans to New York would be 
shortened 497 miles, and the voyage from New Orleans to Liver- 
pool by 412 miles. The length of the canal from the mouth of 
the St. Mary’s river to the Gulf of Mexico would be 122 miles, 
with thirty-four miles of river navigation, and thirteen of deeper 
water from the bar to the mouth of the St. Mary, and the cost of 
the proposed route would be about 50,000,000 dols. From the 
swampy nature of the country between the two seas, General 
Gilmore, who has been surveying for the scheme, thinks that a 
better line might be chosen, and he also s a thorough 
examination of the Gulf coast, to ascertain the best place for an 
artificial harbour. It would seem that the interior of Florida is 
not ger such a dead level as is for the canal 
would require seven locks to ascend from St. Mary’s to the 
summit level, which is 108ft. above the sea level. 


Mr. Wentworth Scorr recommends the employment of slag 
wool or silicate cotton, as a convenient disinfectant or odorising 
medium. By impregnating the silicate with carbolic acid, 
thymol, or iodine, for instance, and passing a current of air 
through the mass, which for sueh purpose is conveniently con- 
tained in a box or case, the opposite sides of which are perforated, 
the air will then be incapable of communicating disease-germs, 
however foul it may previously have been. If eucalyptus oil or 
other odorous substance be substituted for the preceding, the wool 
will impart an agreeable fragrance to the air currents passing 
through it. The silicate may be renewed at any time, even if 
clogged with much dust and organic matter, by simply baking in 
a hot oven for a short time, and can then, of course, be charged 
again. Mr. Scott proposes to use these hygienic silicate screens 
in connection with the doors and windows of hospitals, schools, 
public buildings, and private dwellings. form of safety 
respirator, for the use of nurses and others, on the same principle, 
is also suggested, 


Ar the close of the ordinary routine business of the Harrogate 
Improvement Commissioners on the 7th inst., a deputation was 
introduced to the board from a meeting of ratepayers of Dilton- 
with-Harrogate, lately held to protest against the Harrogate Gas 
Company’s traction engine passing over the Bilton reads. After 
the deputation had explained that the Bilton roads, being only 
country lanes, could not bear the traffic of the engine, the matter 
was referred to the Roads and Streets Committee. 


Or the nine gold medals awarded to the exhibitors at the 
Sydney Exhibition five have come to England. Of these two 
have been awarded to Sheffield firms, the one to Sir John Brown 
and Co., for the collection of armour plates, boiler plates, and 
other heavy iron and steel productions, and the other to the 
Hadfield Steel Foundry Company, for the collection of steel cast- 
ings of almost every description, from the smallest article to the 
Hadfield’s steel tramway wheels and other large castings. 


In the forthcoming number of the Nouvelle Revue, M. Simonin 
commences a series of four articles on English ports. The first is 
devoted to Glasgow and the Clyde, the second will be devoted to 
Newcastle and the 
and Liverpool. M. Simonin thinks his countrymen could learn 
much from the study of the works undertaken in England for ren- 
dering rivers navigable, and would have them try to do on the 
Seine what Scotch engineers have accomplished on the Clyde. 

For some weeks workmen have been engaged, under the direc- 
tion of Mr. Barlow, in sinking an experimental cylinder at the 
west side of the Tay Bridge, for the purpose of ascertaining the 
nature of the strata of the bed of the river at a depth of from 
20ft. to 30ft. Large piles had been driven into the ground, and 
the staging was almost erected when, a few days ago, a south- 
westerly gale of great violence sprang up, and the whole of the 
staging was swept away, nothing being left save the bare piles. 


Ir is said that during a recent thunderstorm at Ilamburg the 
British Consul, Mr. Pogson, observed the phenomenon of St. 
Elmo’s fire playing above the tip of the spire of a church t! 
quarters of a mile away. Twenty times within one hour a pale 
bluish ball of light resembling in tint the flame of burnin 

tassium was seen. It appeared to be spherical in form, an 

rom 3ft. to 6ft. in diameter. It seemed to hover above the spire 
without touching it, and lasting about forty seconds at each time 
of appearance. 


THE steamship Coria Maria, fitted with the De _ pam, 
as described in our impression of the 20th ult., arrived at Alexan- 
dria, on Thursday, the 2nd inst. On the voyage she burned 25 per 
cent. less fuel than when fitted with the old screw, and gained about 
1 knot per hour in speed, an improvement which shows a gain in 
efficiency of 58 per cent. The gearing and propeller worked per- 
fectly. On the completion of the return run we shall be in posses- 
sion of figures giving the means of comparing the efficiency of the 
propeller with the screw, both as to consumption of fuel at the old 
rate of speed and the speed with the old rate vf consumption of fuel. 
AT a meeting of the Mersey Docks and Harbour Roard, on the 
2nd inst., the works committee recommended the board to pro- 
with the construction of further new dock works at the 
north end of the city. Mr. Stitt opposed the recommendation on 


the ground that no reasons had been brought forward why the. 


scheme proposed should be carried out, involving as it did the 
expenditure of about £400,000. Mr. Barrow spoke to the same 
effect. Mr. Glinn said that further accommodation was urgently 
required, and he believed that before the new dock was opened 
all its spaces would be allotted to the proprietors of the various 
lines of vessels. Other members also supported the committee, 
re on the votes being taken, the recommendation was carried by 
4 


THE silting up over the area p 1 to be reclaimed by the 
Warton pany in Mor be Bay is, it is stated, pro- 
ceeding very rapidly, the effect of the stone foundation for the 
embankment, which extends a mile and a-quarter outwards 
from Jenny Brown’s Point, dividing the work into two sections. 
It is estimated that several square miles have been raised an 
average of 5ft. or 6ft., each tide bringing its contribution of silt 
over a greater or less area. Several hundred acres have been 
for some time marshed over, and the aggregation of soil is deve- 
loping the growth of _—. a certain forerunner of grass, over 
aa rtions. The reclaimed land farmed by Mr. Knowles at 
East Plains, near Cark, about 400 acres in extent, has this year 
given exceptionally good results. 


Aw American, Dr. J. P. Kimball, pretends to have found, 
occurring in Winchester County, New York, “‘a particular 
mineral substance essentially consisting of a non-quartziferous 
admixture of free or uncombined alumina—cor 1—titanic 
acid, and magnetic oxide of iron possessing all the qualities ” 
poe og for carrying out the dephosphorisation process. He 
says in his patent specifications :—‘‘ Its heat-resisting eopertis 
under the conditions of a basic reaction, are due to its density 
and particular state of tion, as well as to its absolute and 
relative composition, and especially to its freedom from quartz. 
I take advantage of the essentially basic composition and the 
natural state o' ation of the above described material, as 
well as of its rhombic cleavage to apply it in its natural state to 
the lining of any furnace or vessel in which iron is — by 
means of basic fluxes, like lime, magnesia and oxide of iron, &c.” 
Dr. Kimball’s claim is : ‘‘ The application to the lining of furnaces 
or other vessels in which basic fluxes or additions are used for the 

urificaticn of iron of a natural non-silicious mineral substance 
in its natural state, as above set forth, and essentially consisting 
of, first, not less than thirty-five per cent. of free or non-silicated 
alumina—corundum—second, not less than two nor more than 
five per cent. of titanic acid ; third, not less than forty per cent. 
of magnetic oxide of iron; and, fourth, not more than three per 
cent. of silicic aci:l, bound and cemented in the manner above de- 
scribed.” Mr. Kimball is probably the first who has patented a 
geological formation when he has found it. Perhapsit will pay in 
America to patent the extraction from mines, by hydraulic appa- 
ratus with reciprocating functions, of the stable compound known 


to contain one equivalent of oxygen to two of hydrogen, especially 
when this compound is found in strata uf carbonate of lime, . 


‘ 


ne, and the third and fourth to London... 


& 
‘a 
ay ‘ 
‘g 
, 
ag 


196 


THE ENGINEER. 


Serr. 10, 1880 


WINDING ENGINES, 1200-H.P., AT THE PIGES PIT, SACRE MADAME COLLIERY, BELGIUM. 
SOCIETE ANONYME DE MARCINELLE ET COUILLET, ENGINEERS. 
(For description see page 195.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyrveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeRoLp and Co. 

LEIPSIO.—A. Twietuxyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that of inquiry addressed to the 


okey 
le m 
detination No 
nications which do not comply with 
instructions. 
*,* We cannot undertake to return pape or manuscripts; we 


must fore request keep copies, 

*,* All letters intended for insertion in THE ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

Low will answer purpose. 

will find’ the names Srequently mentioned in Tue 
Enoineer. Herr Krupp, 
guns on the Continent, and er nearly all the Powers you have named 
with ordnance. There are, besides, various Government factories. The 
firms you name also make ordnance. 


TOILET SOAPS. 
(To the Bditor of The Engineer.) 
Sin,—Can any reader furnish us with the names of any soap eal 
manufacturers, for toilet soaps particularly ? G., H., anp Co. 
Liverpool, September 2nd. 


DRAINAGE PROBLEMS. 
(To the Editor of The Engineer.) 
Sir,—Answers to the following will greatly oblige:—({1) The best 
means of securing a water-tight system of sewers. @) Are subpipes 
liable eventually to cause the destruction of a sewer, prov 


is aow so much disregarded for joints, whilst cement remains so uncer- 
tain in bad ground ? 8. 
_ Cannock, August 24th. 
THE EAMES BRAKE. 
(To the Bditor of The Bngineer.) 


16, York-place, Leeds. 


SUBSCRIPTIONS. 
Tae Enoiveer can be had, by order, from any newsagent in town or country 
at the various railwa heyy eam, U preferred, bs supplied 


from the office, on the following terms (paid in seman” 
£1 98. Od, 


Half-yearly (including double number)... .. 
made. THe registered for transmission abroad. 
Cloth Cases for binding Taz Enotnerr Volume, price 2s. 6d. each. 
eats Volumes of Tue Encineer can be had, 18s. each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, and 49. 
A complete set of Tue Encinger can be made up, comprising 49 volumes, 
price 40 guineas. 


Foreign Subscriptions for Thin Pa Copies will, until further notice, 
be received at the rates given 
advance at the ished rates will receive THE ENGINEER ly and 

Sree. Subscriptions sent by 
of advice to the 


Australia, Belgium, 

Colum) British Guiana, , Denmark, 

France ( only), Germany, Gibraltar, Italy, span, Malta, Natal, 

Netherlands, New Brunswick, Newfoundland, New South Wales 
ew Zealand, Portugal, tzerland, Turkey, 

United States, West Coast of Africa, West Indies, China vid Sout pton, 

, £1 16s. India, £2 0s. 6d. 
ittance by Bul in London. reg Buenos Ayres, lon, France, 
d G orway, Panama, Peru, Russia, 
£1 16s. Chili, Borneo, and Java, £2 5s. Singapore, 
ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and wnder is three shillings; 
for every two lines afterwards one shilling and ens odd lines are 
charged one shilling. The line @ seven . When an adver- 

i inch or more the charge is ten shillings per inch. All 

Srom the country must be accompanied by stamps in 

payment. Alternate advertisements will be i with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 

weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o'clock on TuuRSDAY EVENING IN EACH WEEK. 

*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tax Enainrer, 163, Strand, 
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RAILWAY COMPANIES ON CONTINUOUS BRAKES. 
On the 10th of June, 1880, the Board of Trade 
addressed a circular to all the railway companies in the 
United Kingdom, diverting tae attention to the neces- 


sity which exists for provi their passenger trains with 
good continuous brakes. We have already published this 
circular in our pages. It was evoked from the Board of 
Trade by the apparent neglect of the railway companies 
to respond to the repeated —— made to them by 
Government. The circular concluded with the following 
words :—“ The Board of Trade desire again to press this 
subject on the earnest attention of your company, and at 
the same time to request that they will on or before the 
31st day of July next inform the Board not only what 
steps they are taking tc adopt continuous brakes, but 
whether they will give an undertaking that the passenger 
trains on the line shall, within a period to be named on 
reply, be fitted with brakes of the description which is 
contained on the schedule to the Act of 1878, and which 
is repeated at the foot of this letter.” We have now 
lying before us the replies sent in to the Board of Trade 
by the railway companies in the form of a “ Blue Book.” 
It was presented to Parliament on the 20th of August. 
It is instructive, suggestive, and even amusing, and well 
worth a little consideration in our pages. 

The replies are for the most excuses, One or two 
companies, as, for example, the London and Brighton 
Railway Company, haye no need to make excuses, The 


, of Essen, in Prussia, is the largest maker of H 
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secretary of the company, Mr. Knight, says that he and his 
directors are quite satisfied that the Westinghouse auto- 
matic brake is excellent, and that it complies with all the 
demands of the Government, so they have fitted it to 137 
passenger engines, and 770 passenger vehicles ; 107 pas- 
senger locomotives, and 1478 vehicles have yet to be fitted. 
But the work of fitting is being rapidly gone on with, no 
fewer than 41 engines and 119 vehicles having been fitted 
in the six months ending the 30th June, 1880. But the 
Brighton Company is rather the exception than the rule. 
Most of the other companies make, as we have said, 
excuses, and their excuses are extremely ingenious in 
some cases. Thus the tables are turned on the Board of 
Trade by Mr. Maunsell, the secretary of the Dublin, 
Wicklow, and Wexford Company, who says that “there 
have been so many inventions brought forward, that my 
directors are rather disposed to wait for an authoritative 
recommendation from the Board of Trade before fitting 
any of them.” This is a very effective line of defence. 
A ee company can make out a very good case in the 
eyes of the public, if it says “ we are quite ready to adopt 
any continuous brake that the Board of Trade thinks it 
well we should have. We shall not choose for ourselves ; 
the officials of the railway department know more about 
brakes than we do. Let Major Marindin, and General 
utchinson, and Colonel Yolland form a committee, 
and tell us officially what brake to put on our 
engines and coaches, and their orders shall be car- 
ried out at once. But really without definite instruc- 
tions from the Board on this point, we do not see 
our way to do orn % Of course the argument is 
specious and sophistical, but it has the merit of being 
ingenious and taking. It is not impossible that the 
example thus may set may be followed. Another line of 
defence is that of the Caledonian Railway varag soy It 
is far more solid and to the point. Mr. Gibson, the secre- 
tary, states in his reply to the Board of Trade, that under 
the Caledonian Amalgamation Railway Acts of 1865 and 
1866, his company is under an, per to forward by its 
trains the through carriages of the Londonand North-West- 
ern, the Midland, the Great Northern, the North-Eastern, 
the North-British, and the Glasgow and South-Western 
of all these companies, save the last, every day. The com- 
pony promises to adopt at once any brake which the 
rd of Trade may recommend, and the companies 
named will agree to fit. But until some agreement is 
arrived at on this point, the company practically does 
not see its way to do anything in the matter of 
brakes. It cannot be denied that the case of the 
Caledonian Company presents some difficulties. But 
there is no sufficient reason why continuous brakes 
should not be fitted to all its own engines and coaches. 
There is, after all, not an enormous number of brakes 
in the field ; and if the Caledonian Moire gan feo ue any 
one, it would find that it had thereby placed itself in 
harmony with at least another company. For example, 
the Westinghouse brake is used by the Midland and the 
vacuum by the Great Northern railways. Either might 
be fitted on the Caledonian trains. Mr. Spooner, of the 
little Festiniog railway, has an excellent answer for the 
of Trade. His company does not need to adopt a 
continuous brake because the circumstances under 
which its trains are worked are so peculiar, and the 
— are so slow, that nothing would be gained. Mr. 
ner appends a table of experiments made on the line, 
which shows, for example, that at 25 miles an hour, with 
dry rails, at down 1 in 90, the screw brakes of the engine 
and train, acting on eight wheels in all, stopped the train 
in 278ft.—a result as good, Mr. Spooner says, as any 
obtained on full-sized lines with continuous brakes. 
The total weight of train, engine and all, was 37 tons, 
and the coefficient of resistance seems to be exceptionally 
high. However, Mr. Spooner makes out a good case, 
and we think the Board of Trade need not insist on the 
adoption by his re od of continuous brakes. 

e Furness Railway Company is in much the same 
dilemma as the Caledonian Company. The com be 
desirous of age an efficient continuous brake, but 
inasmuch as the Midland and the London and North- 
Western companies run their carriages over the Furness 
line, and use very dissimilar brakes, the directors have 
been “reluctantly compelled to postpone coming to a 
decision upon the matter.” The unwary would be 
led to conclude from this that the Furness Railways 
have not a large traffic of their own, worked through 
a hilly and difficult country. The excuse of the Furness 
pou is not nearly so well based as that of the 

ledonian Company. The Glasgow and South-Western 
race, nal is adopting the Westinghouse brake as fast as 
possible, and we commend to the attention of the Furness 
and the Caledonian companies, that the Glasgow and 
South-Western Company is “constantly interchanging 
coaching stock with other companies.” It is not neces 
that we should deal with the whole of the replies received. 
For example, when we say that the Waterford and 
Central Railway of Ireland Company pleads that its line 
pays no dividend, and asserts that the compulsory 
adoption of a continuous brake would probably ruin the 
shareholders completely and close the line, we need 
add no more concerning it. Much the same excuse is 
made by other lines. Again a great many plead that 
they are such little affairs that they ought not be troubled. 
Continuous brakes, they urge, are all very well for big 
ones, but not for small ones. 
When we turn to the great main lines like the London 
and North-Western, we come to the most unsatisfactory 
rtion of the whole document. The London and North- 
estern Company is as quickly as may be extending the 
adoption of the Clark and Webb brake, which does not 
comply with the Board of Trade conditions ; which has 
been condemned over and over again by the Board of 
Trade ; and which is very often in each half-year the indi- 
rect cause of a bad accident. The directors of this com- 
pany either know a ractically themselves about 
ocomotives, or else they hold that the engineers of the 
Board of Tyade are lamentably deficient in the same kind 


of information. In no other way can we account for the 
ene of the following passage in the reply of Mr. 

rge Findlay, the general manager :—“ Out of 501 pas- 
senger engines 464 are fitted with reversing screws sO as 
to enable the drivers to bring the whole steam pressure 
to bear on the reverse side of the piston while running at 
speed, which in itself acts as a powerful brake.” It would 
be perhaps painting the lily to comment at any length on 
this passage, but for the benefit of the directors of the 
London and North-Western Railway Company, who are 
responsible for the in question, it may be as 
well to explain that al/ locomotives can be reversed ; 
that a screw reversing gear is the most tedious in its 
action of all the gears in use, and the most unsuitable 
for the intended purpose; that the 464 engines with 
screw gear are not nearly so well fitted to stop a train in 
a hurry, as the remaining thirty-seven engines without 
screws ; and lastly, that the effect of bringing “the whole 
steam pressure to bear on the reverse side of the piston 
while running at speed,” is very commonly to break the 
crankshaft. @ passage appears to indicate the source 
from which a writer in a daily contemporary, some time 
since, derived his inspiration, when he described two ways 
of getting a locomotive rouad a curve, one consisting in 
shortening the stroke of the piston. 

The Great Northern ry has fitted 87°2 per cent. 
of its passenger engines, and 80°12 per cent. of its coach- 
ing stock with the vacuum brake, which does not comply 
with the demands of the Board of Trade. The directors 
are, however, trying automatic brakes. The directors 
are so well satisfied with themselves, that they do not 
hesitate to teach the Board of Trade. ‘The directors 
respectfully “urge that the immediate general adoption 
of any one of the forms of automatic brake now known 
will xot attain the end in view. The experience which 
is being daily and continuously gained by all companies, 
acting in co-operation with inventors and manufacturers 
of an infinite variety of systems, points clearly to the 
conclusion, as was the case with the block and interlock- 
ing apparatus, that the combination of inventions and 
adaptations which are being constantly suggested will 
vba warca and ere long, lead to the production and use 
of a simple and effective brake, satisfactory to the Board 
of Trade and to the public, as well as to the companies, 
who, it must be borne in mind, are the parties most 
directly interested in the successful solution of this most 
important and difficult question.” We are very glad to 
hear this. It is something to find a railway rd of 
directors conceding that a satisfactory automatic brake 
can be produced at all. Some people, it is true, hold 
that such a brake could be had at any time within the 
last five rats or so, but when railway directors actually 
admit that it may be possible within the immediate 
future—let us say, within the next fifty years or so—to 
get a brake which will be satisfactory, it must be con- 
ceded that they are getting on. 

The Great Western directors plead ignorance. “They 
consider they have more reason to be satisfied with the 
brake which is at present being adapted to the stock on 
this railway than with any other, but they have not, up 
to the present time, been able to satisfy themselves that 
any system in use is so reliable under all circumstances 
as to be forthwith adopted for the whole of their rolling 
stock.” The London and South-Western directors are 
so hard to please, that they are compelled to postpone sine 
die the adoption of a brake. What will suit other com- 
panies is not good enough for such a very first-class line as 
theirs. They “have experimented with brakes of various 
descriptions, such as chain, vacuum, and atmospheric 
brakes, but have as yet been unable to find such a brake 
as complies with the required conditions, or which can 
be relied ps ae to fulfil the intended objects, or increase 
the safety of railway travelling.” Weventuretosuggestthat 
they should leave this matter now in the hands of their 
engineers, who will sage be less fastidious and more 
anxious to provide for the safety of the company even 
at the expense of some pecuniary outlay. On the huge 
North-Eastern system the Westinghouse automatic brake 
is being rapidly fitted ; and it is worth notice, that 
although a la proportion of the through trains 
between England and tland by the East Coast route 
—of which route this company’s main line between York 
and Berwick forms a part—consists of carriages belong- 
ing jointly to the railway companies interested, and 
these carriages are fitted with Smith’s vacuum brake, the 
fact has not been allowed to stand in the way, “the 
directors being advised that no difficulty exists in apply- 
ing the Westinghouse automatic brake to the existing 
brake gear on the joint-stock carriages, in addition to 
the vacuum brake, so that one system of automatic brake 
may be applied over the whole of the North-Eastern Rail- 
way.” e Midland line, of all the great railways, alone 
remains for consideration, and the Midland directors 
cannot make up their minds, for reasons which, however, 
are not so fully set forth in the reply as they might have 
been. The company is still experimenting. It is impos- 
sible to read the various replies sent in to the Board of 
Trade without recognising the inconsistencies with which 
they abound, and arriving at the conclusion that until 
Government acts decidedly, certain companies will do as 
little as possible to comply with the demands of the 
public and of common sense. The Blue Book is a com- 
pilation of excuses, sume of them honest, but all indicat- 
Ing a desire not to adopt continuous brakes; and 
energetic action on the part of the Government is the 
only thing which can overcome the resistance of the 
companies. 


THE LIVERPOOL AND MANCHESTER RAILWAY, 
SEPTEMBER 15TH, 1830. 
On the 15th of this month exactly half_a century will 
have elapsed since the opening of the Liverpool and 
Manchester Railway for traffic. there is to be no 


ublic commemoration of the event, at all events emir 
fike the Stockton and Darlington jubilee in 1875, we fee 
constrained to say a few words on the subject by way 


of reminder to those who may have overlooked the 


a natural outlet to a stream or watercourse ? , : reason - 
Sir,—Please state on my authority that the statement in your issue of 
the 28rd July, that the distances run, on the occasion of the trial of the 
Eames vacuum brake at Barnby Don in March last, were measured from 
a pp thrown from the carriage window, has no foundation in 
fact, and is a mistake from end to end. F. W. Eames. A 
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cireumstance. Although fifty years have passed away, it 
was only on the 28th of May that we chronicled the 
death of R. Weatherburn, the last survivor of the band 
of railway pioneers organised by George Stephenson, and 
one of the drivers during the Rainhill trials in 1829. 
But we are connected to the past in a still closer manner 
by the survival of Captain John Ericsson, the constructor, 
in conjunction with Braithwaite, of the “ Novelty,” one 
of the competing locomotives at Rainhill. Facts such 
as these forcibly remind us how really short is the 
interval since steam locomotion was first brought into 
successful and regular use, although it is extremely diffi- 
cult to realise that such a comparatively little space of 
time should have proved sufficient to revolutionise our 
social system, and to place us in sion of facilities 
of travel which were only vaguely hinted at by dreamers, 
and certainly deemed impossible even by the most far- 
seeing and enthusiastic of the early Oe i. engineers. 
The man of commerce, the political economist, and the 
professed moralist, will all look at the subject in their 
own way, whilst to the strategist the railways of a 
country will have a peculiar significance, and this not- 
withstanding the fact that their introduction was to 
herald the dawn of universal peace and goodwill. Never 
was a prediction more ludicrously falsified! It would be 
impossible within the limits of a single article, even if 
attention were confined to one small point of the subject, 
to treat any part of the question exhaustively. It will 
therefore be better to recall briefly the events of the day, 
leaving our readers to draw their own comparisons with 
the railway system as it at present exists. 

The project of a railway for the conveyance of passen- 
gers and merchandise between the two towns was enter- 
tained as early as the the year 1822. The abstract idea 
of a road the running surfaces of which were composed 
of iron was not new, and it had been practically carried 
out some years before. Hedley’s locomotive, now in the 
Patent-office Museum, commenced running on the 
Wylam Railroad in 1813, and by the year 1825 railways 
had formed the subject of two formal treatises, one by 
Nicholas Wood, and the other by Tredgold. The same 
year was rendered memorable by the opening of the 
Stockton and Darlington line. These facts are cited in 
order to show that the Liverpool and Manchester Rail- 
way did not burst upon the world with all the blaze 
of absolute novelty. The first application to Parlia- 
ment for the necessary powers was made in 1825, 
but it was stoutly opposed, principally by the canal 
trustees of the neighbourhood, on purely commercial 
grounds, and also by the Earls of Derby and Sefton, who 
thought that the railway would interfere with the privacy 
and seclusion of their respective domains. The Com- 
mittee to whom the bill was referred sat for thirty-seven 
days, the result being that the measure was refused. 
The promoters were, however, successful in the following 
session, and a meeting of the subscribers was held in 
May, 1826, when the directors were chosen, and George 
Stephenson was appointed engineer. At the outset of 
the undertaking, the nature of the tractive power, whether 
horses, stationary engines, or locomotives, had not been 
finally decided upon. The first-named agency was soon 
dismissed from consideration, but the question of the 
relative advantages of fixed and locomotive engines does 
not seem to have been so easily disposed of. It was 
referred for consideration to Messrs. Walker and Rastrick 
—two eminent engineers of the day—but their conclu- 
sions, so far as practical usefulness went, were something 
like a certain judge’s directions to the jury—“If you 
think the prisoner committed the act, you will find him 
guilty ; if you don’t, you won't.” In 1829 the directors 
issued an advertisement, offering a premium of £500 for 
a locomotive, not exceeding six tons in weight, and capa- 
ble of drawing a train equal to three times its own weight 
at a speed of not less than ten miles per hour—the steam 

ressure not to be greater than 50 fb. per square inch. 

uch were the modest requirements of half a century ago. 
The trials touk place at Rainhill in the following October, 
the judges being J. U. Rastrick, of Stourbridge; Nicholas 
Wood, of Killingworth; and John Kennedy, of Man- 
chester. As if to show the danger of dogmatic utterances, 
Wood’s incautious assertions in his book already alluded 
to, that it was “ridiculous” and “nonsense” to expect 
that engines could ever travel at twelve, sixteen, eighteen, 
or twenty miles an hour, were abundantly falsified. 
It is a matter of great regret that so little is known of the 
details of these early locomotives. True, Stephenson’s 
Rocket is preserved at South Kensington, where it has long 
been pointed out as “the engine which killed Mr. Huskis- 
son ;” but, as we conclusively showed some few years ago, 
it is not the Rocket which ran on the Liverpool and Man- 
chester Railway in 1830. We neither deny nor affirm 
that there may be some parts of the original machine at 
the Patent-office Museum. Timothy Hackworth’s Sans- 
pareil is also at South Kensington, but we have never 
examined it critically. The Novelty of Braithwaite and 
Ericsson has utterly disappeared, and an inquiry which 
we set on foot some time ago as to its ultimate fate led 
to no result. 

To return, however, to the immediate subject of our 
article. The opening ceremony, which was fully descri 
in THE EncrIneeErR for November 28th, 1879, though in 
itself simple enough, created a profound impression and 
gave rise to an extraordinary amount of enthusiasm. It 
consisted of a procession of eight trains drawn by the 
Northumbrian, Phoon ix, North Star, Rocket, Dart, Comet, 
Arrow,and Meteor,all built byStephenson. The first train 
contained the Duke of Wellington, Sir Robert Peel, and a 
crowd of ambassadors, peers, members of Parliament, 
and other notables, the others being filled by the directors’ 
friends, the party in all numbering about 700. The rail- 
way was lined with spectators throughout the whole 
distance, and all went well until the arrival of the trains 
at Parkside—seventeen miles from Liverpool—where a 
halt was made to take in water. rig | of the passengers 
alighted, including, amongst others, the Right Hon. W. 
Huskisson, M.P. for Liverpool, a statesman of tried 
ability. Whilst conversing with the Duke he was struck 


and fatally injured by the Rocket, which was edvaneing 
along the other line. The Duke and Sir Robert Pee 
were strongly in favour of instantly returning to Liver- 
pool, but it was represented to them that serious conse- 
quences might ensue from the disappointment of the 
crowds who were waiting at Manchester, and they 
decided to proceed. Mr. Huskisson was taken on to 
Eccles, and removed to the vicarage, where, however, he 
died during the night. This untoward event created a 
most profound sensation throughout the country, and it is 
said produced such a deep prejudice against railways in 
the mind of the Duke that for many years he never used 
that mode of travelling unless somaeies to do so. 
Lord Brougham, in a letter to Mr. Macvey Napier, 
editor of the Edinburgh Review, said in allusion to 
Huskisson’s death:—“The folly of 700 people going 
fifteen miles an hour in six carriages exceeds belief, But 
they have paid a dear price.” 

On the following day the Northumbrian left Liverpool 
with 130 passengers, performing the journey to Man- 
chester in 1 hour 50 min. In the evening it returned 
with 120 passengers and 3 tons of luggage in 1 hour 
48 min. This was the first journey for hire, the fare 
charged being seven shillings. On the 17th, three trains 
a day commenced to run regularly each way at 7 a.m., 
12 noon, and 4 p.m.; on Sundays the mid-day train 
did not run. The goods traffic was not permanently 
organised until the beginning of the year 1831, but an 
experimental load of merchandise was conveyed from 
Liverpool to Manchester on the 4th of December, 1830. 
The gross weight of this train was 80 tons, exclusive of 
the engine, the time occupied being 2 hours 54 min., 
including three stoppages of five minutes each. With 
reference to the speed which was attained in those early 
days, it was chronicled by a Manchester paper that on 
the 17th November the “ extraordinary feat” of running 
the distance between the towns—30 miles— in one hour 
was performed by the Planet. Some curious particulars 
of the rolling stock, and the general arrangement of the 
railway, are given in a pamphlet by J. S. Walker, entitled 
“An Accurate Description of the Liverpool and Man- 
chester Railway,” of which a third edition was published 
in 1831. “The vehicles,” says the writer, “are unique in 
their form and dimensions, and of a variety of construction, 
according to the taste of the builders, or the objects for 
which they are intended. The most costly and elegant 
contain three apartments, and resemble the body of a coach 
—in the middle—and two chaises, one at each end, the 
whole joined together. Another resembles an oblong 
square of church pews, pannelled at each end, and the 
rail which supports the back is so contrived that it may 
be turned over, so that the passengers may face either 
way, and the machine does not require to be turned.” In 
the year above named the daily service of trains had 
been increased to nine each way. The fares were as 
follows :—“ First-class, coaches (four inside), 7s.; ditto 
(six inside), 5s.; second-class, glass coaches, 5s.; ditto, 
open carriages, 3s. 6d.” Stringent regulations were in 
force as to punctuality, and the booking-office doors were 
ordered to be closed exactly at the time named for start- 
ing. It is curious to notice the sternness of the direc- 
torial mind with regard to refreshments even at that early 
period. We find amongst the regulations the following : 
—‘ The first-class trains are intended to make one stop- 
page on the journey, viz, at Newton Bridge, for the 
purpose of oiling and examining the machinery. As the 
stoppage will be very short, and as the directors are 
determined by every means in their power to prevent 
the practice of supplying liquor on the road, passengers 
are particularly requested not to alight.” Smoking was 
of course a dire offence, and a few years later the London 
and Birmingham authorities issued certain “orders and 
regulations for regulating the travelling upon and use of 
the said railway, and for and relating to travellers passing 
upon the said railway, and for preventing the smoking of 
tobacco, and the commission of any other nuisance in or 
upon any of the carriages, &c. &c.” The directors of 
the Grand Junction were equally hostile to indulgences 
of the kind, declaring that “no smoking will be allowed 
in the station houses, or in any of the coaches, even 
with the consent of the passengers. No person will be 
allowed to sell liquorsor eatables of any kind upon the line. 
The company earnestly hope that the public will co-operate 
with them in enforcing this regulation, as it will be the 
means of removing a cause of delay, and will greatly 
diminish the chances of accident.” Although the com- 
pany were wofully behindhand in the matter of refresh- 
ments, they showed a sense of the requirements of the 
travelling public in providing sleeping arrangements in 
some of the first-class carriages more than forty years ago. 

Great and important as the effects of railways have 
undoubtedly been, they have nevertheless not been 
exactly those predicted by either pessimist or optimist 
writers. It was foretold on the one hand that increased 
facilities of communication would render the next gene- 
ration as nomadic as the Arabs, whilst on the other the 
railway was exalted to the position of a great moral agent 
for the spread of what Mr. Matthew Arnold has since 
called “ sweetness and light.” This is what an enthusiast 
wrote in one of the early railway guide-books :—“ Among 
the variety of characters which the motley concourse that 
makes up the loading of a train exhibits, there is one 
general trait which is sure to be noticed by any observant 
person, that is, the behaviour of the company, taken as 
a mass, which so forcibly contrasts with the groups to be 
met with on stage coaches. This moral superiority 
results from the influence of the arrangements on the 
railway. A person of any mural dignity, the moment he 
enters the station, sees that everything is conducted 
systematically, and that such arrangements are of the 
—— possible advantage to each and to all, and finds 

is sentiments harmonised at once in accordance with 
the general order. Then there is no stopping at public- 
houses, drinking and smoking, as on the old system ; no 
opportunities for spendthrifts, who never knew the 
trouble of collecting money, to show off by treating the 
coachman and guard ; and consequently the violence and 


brutal language, incidental to ordinary conveyances, are 
never met with on the line.” If the writer of these 
words should happen to be alive now, he will have 
learned that even the magic words, “ Booking-office,” 
“Cloak-room,” “ Passengers are requested not to cross 
the line,” &c., are insufficient to check the turbulent spirits 
of the latter half of the nineteenth century. Even the 
potent spell, “First-class Refreshment-room,” is occa- 
sionally powerless. 


RANGE FINDING, 


Liv. E, G. Epwarps, R.A,, has recently called attention 
to the question of range finding by two papers which he has 
contributed to the Artillery Institution. The importance of 
this subject is such that a short notice of the present position 
of the question is desirable. The value of finding the range 
by instrument in preference to depending on trial shots was 
recognised by the committee at Oakhampton in 1875, who 
recommended that range finders should be issued to bat- 
teries, and that additional men and horses should be provided 
to enable the service to be effectually performed. Any one 
acquainted with the service would knew that if this recom- 
mendation was carried out it would prove that times were 
indeed changed. The great difficulty that has always beset 
and hampered the etliciency of artillery, especially in the 
field, is the difficulty in impressing the difference between 
hitting and missing. Few really recognise that the material 
effect of a magnificent troop of horse artillery depends on the 
actual number of hits they make in action ; that all the pro- 
ficiency displayed in riding and drilling, all the smartness in 
turning out with well-fitted harness, all the science expended 
in the construction of guns and carriages, shells, and fuzes, 
are only valuable as tending directly or indirectly to one end, 
and that six well-intentioned but unskilful men may frustrate 
the object for which a battery has existed from its first 
formation in the course of a few hours, for many batteries 
have continued for many years and only been in action on a 
few occasions. Inthe Crimea a competition trial was insti- 
tuted by General Codrington between our own field artillery 
and that of the French. Before coming into action tke con- 
trast in the appearance of the English and French batteries 
was very great. In fact the latter appeared to be so sensible 
of it that they seemed to try to keep at a distance so as to 
avoid comparison. From the moment the firing began, how- 
ever, the tables were turned, for the French scored exactly 
two shots on each target to each single English one. The 
French, it turned out, had a skilled marksman at each gun. 
On one occasion the English had a general, a colonel, and a 
lieutenant at one gun, who were all distinguished officers, but 
who had not the special skill of their French competitor. 
Unquestionably the inferiority made manifest in target prac- 
tice would tell in action, though without its being possible to 
estimate it. What actually resulted after Oakhampton was 
that batteries have been supplied with range finders, but no 
extra men have been alow; and instruction has been left 
very much to chance. Now the question needs to be grasped 
and carried out consistently with a distinct object to be 
effectually dealt with. If it is determined to have an accurate 
and high-classed instrument, then a supply of men specially 
skilled to use it must be secured. If this cannot be allowed 
there seems no intelligent alternative but to have a 
simple and comparatively inaccurate instrument, for any 
benefit due to the accuracy of the instrument is cer- 
tainly dependent on that of the man using it. A beauti- 
fully correct instrument pointed incorrectly is obviously an 
anomaly ; for while it cannot benefit the user by its powers 
it troubles him by its complication. It should be decided by 
special experiments what can be achieved by each instrument, 
and at the cost of what application of time and men, and 
then suitable provision should be made for the full mastery of 
whatever one was adopted. Lieut. Edwards enumerates 
many, among them some which could not long be seriously 
Scndenighabed: such as Elliott’s telescope, the pocket sextant, 
and the prismatic compass. Some of bis objections, however, 
are, we think, hardly reasonable. For example, he twice 
objects to instruments having a fixed base a yard long, as 
liable to be bent. The same objection might be urged against 
the rifle barrel of every infantryman. The principal instru- 
ments to be noticed are Nolan’s, Watkins’, Berdan’s, and 
certain instruments of Edwards’ and Weldon’s. Of these 
Weldon’s and one or two of Edwards’ are the simplest. As 
to accuracy, there is little difficulty with the best instruments 
if the men are trained. Watkins’ has the advantage of 
requiring only two men to use it, which can be done before 
the battery comes into action. Nolan uses the gun as a 
stand, which gives great steadiness, but slightly delays the 
first rounds. On the other hand, it might happen that men 
sent on in advance of the battery might mistake the point on 
which the commanding officer might decide to open fire in 
actual service, though in target practice no such doubt might 
arise. Lieut. Edwards, after discussing the present very 
imperfect system of instruction, suggests that an instruction 
centre is needed, and an officer and staff of non-commissioned 
officers appointed, indicating that Aldershot is the best 
station for the pur, We do not think that such a branch 
of instruction, however, ought to be separated from the school 
of gunnery. Perhaps the work might have to be chiefly 
carried out at Aldershot, both because practice over broken 
ground is necessary, and because a considerable force of field 
artillery is always there ; but we think that any instructing 
officers ought to report to the School of Gunnery, and be 
available to work there at times—for instance when 
Artillery auxiliary forces are there assembled, A small inde- 
pendent department, such as Lieut. Edwards contemplates, 
provokes continual jealousy and opposition. 


THE FORTH BRIDGE, 


As we have already announced, it has been decided to 
abandon the construction of the Forth Bridge. This is not a 
matter for surprise. But the directors of the companies con- 
cerned, namely, the North British, the Great Northern, the 
Midland, and the North-Eastern, will now have to answer 
certain questions and give certain explanations to their share- 
holders. The history of the undertaking has yet to be 
written, and must be made public. Considerable sums have 
been already wasted over the scheme, and there is reason to 
believe that much money remains to be paid, So far as the 
facts can be ascertained, it seems that when the last desi 
was prepared by Sir Thomas Bouch, no money could 
obtained from the public to carry out the scheme, because some 
competent firms of bridge-building engineers would not take 
the contract for carrying out Sir Thomas Bouch’s design, and 
those who were not unwilling to tender pointed out that there 
was no capital subscribed. Thus the matter stood in such a 
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position that the public would not take shares because there 
were no contractors ; and engineers would not tender, some of 
them because they condemned the design, and others because 
there was no capital subscribed, It was generally considered 
that the whole thing had fallen to the ground, when it was 
suddenly announced that Messrs, Arrol and Co. had taken 
the contract. Now Messrs. Arrol and Co. are a highly 
respectable and competent firm, but it does not appear that 
they had ever carried out a really large contract for bridge 
work, and that they should have awarded to them a contract 
for such an enormous bridge as that proposed by Sir Thomas 
Beuch caused some surprise. No one asserts—we ourselves 
least of all—that Messrs. Arrol could not have built the bridge 
if it could be built at all. But a great many men of much more 
ee asserted that the design was wholly impracticable, 
and it would in the fitness of things have been more satisfactory 
had some firm of great experience in the erection of large 
bridges undertaken the work. It is now stated that the 
scheme has been abandoned, but the question arises, what 
will Messrs. Arrol and the other contractors have to say on 
this subject? Rumour asserts that Messrs, Arrol will receive 
a sum of £20,000 by way of penalty for the failure of the 
company to carry out the undertaking. Whether this is 
true or not will be asked by the shareholders, and must be 
answered by the directors, Again, if the design for the 
bridge was quite satisfactory, and the terms of the contract 
all that could be desired, why is it that the scheme has not 
been proceeded with? The fall of the Tay Bridge has very 
little to do with the matter. The reason argued by the 
directors for the abandonment of the scheme is not convinc- 
ing. In one word the whole matter requires careful investi- 
gation, and a detailed account of all the circumstances and 
of the progress of events should be made public. 


THE GILCHRIST ENGINEERING SCHOLARSHIPS, 

From the recently published regulations for prizes, 
scholarships, and exhibitions of the London University College, 
it pepees that the examinations for the Gilchrist Engineering 
Scholarships are to be held on the 28th of this month. These 
scholarships are the gift of the Gilchrist trustees, of whom 
Mr. R. Leigh Holland is the chairman, and the awards that 
will follow the examination on the above day will be the first. 
An entrance scholarship of the value of £35, tenable for two 
years, will be annually offered for competition, the com- 
petition being limited to those under eighteen years of age, 
until Ist October next, and who have not previously been 
students of the college. This year being the first, two such 
scholarships will be open for competition, and candidates 
must send written notice to the secretary of the college, 
Gower-street, of intention to compete, on or before the 
23rd instant. A senior scholarship of the value of £40 per 
year will also be awarded, tenable for two years. There are 
no entrance fees, and the subjects for the entrance exami- 
nations are, for junior scholarships ; mathematics, mechanics, 
mechanical drawing, essay on one of three given subjects 
connected with mechanics or mechanical engineering ; 
French or German, and the use of tools, either carpenters’, the 
lathe or the file. For the senior scholarships, which are to be 
awarded at the close of each session from 1881-82 on the 
results of the ordinary class examination, the candidate must 
have attended the whole session preceding the award and show 
proficiency to the satisfaction of the faculty of science in 
applied mathematics, practical physics, junior engineering, 
engineering drawing and geology. Copies of the regulations 
will be sent to intending competitors on application. ‘It would 
be difficult to get any idea of the nature of the examinations 
from a mere perusal of the regulations—but it may be asked 
whether an examination in the use of tools which may be in 
this or that, ‘‘ or the file,” can be of service, and also it may be 
asked, what is junior engineering? Mr. A. B. Kennedy, C.E., 

rofessor of engineering at the college, is taking very energetic 
Interest in these new scholarships, and they certainly deserve 
to be made known. 


LITERATURHE. 


Der Bodensee und die Tieferlegung seiner Hochwasserstinde. 
By Max Honsetn, Stuttgart, 1879. 
Tue question of the regulation of the outlet of the Lake 
of Constance, in order to prevent, or diminish as far as 
ssible, the damages caused by the rise of the surface 
evel during summers of more than average rainfall, has 
been the subject of numerous conferences and investiga- 
tions between the different Governments among whom 
its surfaces and shores are divided, namely, those of 
Austria, Baden, Wurtemburg, and the Swiss States of St. 
Gallen, Thurgau, and Schaffhausen, the details of which 
are presented in the present volume. These are of con- 
siderable general interest asa contribution to physical geo- 
graphy ; as although the work carried on between the years 
1873—78 by the International Commission, which they re- 
present, has not been followed by any active measures being 
taken for carrying out the proposed improvements, owing 
in part to the difficulty of reconciling the interests of the 
owners of property on the lake and those on the lower 
river, the data collected are a substantial addition to our 
knowledge of that very obscure subject, the periodical 
variation in the flow of a great mountain river. 

The lake, which is about forty miles long, measured 
from 8.E. to N.W., with a maximum breadth of about 
7} miles, covers when at a medium level about 180 square 
miles, and receives the drainage of about 4000 square 
miles, three-fifths of which are within the basin of the 
Upper Rhine. The régime of the lake is therefore deter- 
mined ppg | by that river, and in fact it may be 
as a settling and forits waters, 
a fact that was recognised as far back as Roman times, 
as evidenced by the name Lacus Rhenil, a decidedly 
more appropriate one than either of its modern equiva- 
lents. The remaining tributaries are for the most part 
comparatively unimportant mountain streams, one of 
them, however, the Radolfzeller Aach, flowing into the 
central one of the three arms into which the lake divides 
at its western end, has long been held by the popular 
belief to be in part Supp. ied from the basin of the 
Danube. This tradition has recently been verified by 
experiment, a quantity of salt having been thrown into 
the fissured limestone rocks forming the bed of the 
Danube at Immendingen, was within a short time found 
ia aaa in the water of the springs of the Radolfzell 


TOOK, 
The Rhine, when it enters the lake at the south-east 


end between Bregeng and Robarschach, is essentially a 
mountain stream, bringing down large quantities of 
detritus, which are deposited on an alluvial plain near 
the mouth, and extend on a delta to some distance 
beyond the general line of the shore. What effect this 
deposit may have towards filling the lake is not clear. 
Our author considers that there is no very <_< evidence 
of any very great alteration of the shore line since the 
fifth century; but it has certainly acted very preju- 
dicially in raising the bed of the river near the outlet, where 
it flows for a considerable distance within banks of its 
own formation at some height above the narrowing plain, 
which in consequence is liable to serious damage from 
inundation in wet years, in spite of such palliatives in the 
shape of protecting banks as can be applied by local 
resources. Several plans of straightening the lower 
course of the river in order to insure a more regular 
outlet at a lower level have been discussed between the 
countries interested, Austria and Switzerland, during the 
last ten years, but no one of these hasas yet been adopted 
for execution. This deterioration in the outlet of the 
river has progressed rapidly during the last eighty years, 
or since the wholesale destruction of the forest regions 
opened its upper tributaries. 

The discharge per second of the Upper Rhine varies 
from about 1750 cubic feet at lowest water to 70,000 or 
even 100,000 in the highest flood. The supply due to the 
secondary tributaries is not known, but is estimated by 
the author from the observed rainfall at about as great 
in amount, or even greater in exceptionally heavy rains. 
The heaviest observed rainfall in a single day—that of 
July 11th, 1876—averaged at different stations on the 
lake about 4tin., which, over the entire area, corresponds 
to a contribution of 20,000 cubic feet per second, as a 
further possible addition. The maximum total amount 
of water 1eceived by the lake may therefore be put at 
between 110,000 and 220,000 cubic feet per second in 
ordinary and extremely high floods respectively. The 
earliest observations of the variation of the surface 
level of the lake do not go back beyond 1797, when the 
first gauge was set up at Lindau; this was followed by 
another at Constance in 1817, since which time others 
have been established at the various harbours along the 
shore. Unfortunately no common datum point has been 
adopted ; some gauges taking the highest flood line in a 
datum level and reading downwards, while others have 
their zero point at or about the lowest level at which 
navigation is possible, and read upwards. Latterly an 
agreement has been made to adopt as a standard datum 
the 20ft. level upon the Constance gauge, and to read all 
the observations upward in metrical measure. This 
arrangement, however, was not in force when the observa- 
tions recorded by the author were made, and these there- 
fore are for the most part measured in Baden feet. The 
extreme variation in level between the period 1853-1876 
was about 114ft., the maximum occurring in June, 1876, 
and the minimum in 1836 ; but taking in the flood of 1817 
the range is increased to about 13ft. The results of these 
observations, which are given in great detail, do not bear 
out the view which has been commonly expressed of a 
continuous rise in the surface level of the lake, as 
although high floods have succeeded each other with 
comparative rapidity during the last few years, they are 
to be accounted for by exceptional rainfall, which was 
not confined to the Rhine basin, but extended tolerably 
uniformly over Central Europe generally. 

The outlet of the main lake is formed by a bar or 
isthmus of clay one? by athinu coating of calcareous 
tufa forming a kind of isthmus, upon which the 
town of Constance stands. Below this point the channel 
diminishes to an average of about 400ft, and is 
spanned by a bridge of three arches. Formerly, the 
pe was much more contracted by a series of flour, 
bark, saw, and other mills belonging to the corporation, 
which were burnt in 1850; and after a conference of the 
States interested, the demolition of the weirs and other 
obstructions was agreed upon, compensation being paid 
to the owners for the loss of their mill powers. The 
contracted channel continues for about two miles, where 
it again wanders into the basin known as the lake of 
Zell, which is about eight miles long to the outlet at 
where the river again contracts to about 400ft., and flows 
in a gradually narrowing channel for about fifteen miles 
further, until it falls over the great natural weir at 
Schaffhausen. 5 

The important problem of the determinative actual 
quantity of water passing these narrow places, was care- 
fully gone into in the year 1875-76, elaborate gaugings 
having been made upon a cross section of the river a short 
distance immediately below the bridge at Constance. 
The apparatus used was a hydrometric wheel with self- 
adjusting electric counting apparatus made by J. Amsler- 
Laffon, Schaffhausen. The depth of the channel, 39ft. in 
places, rendered a contrivance necessary for taking 
observations at different levels, and for this pur- 
pose an upright bar of H iron, guided between 
two boats, and capable of adjustment by a rack and 

inion motion, was lowered to the bottom, the wheel 

ing attached to it at the required height. The obser- 
vations were taken in twenty equivalent vertical lines at 
intervals of half a metre in depth, and from the recorded 
observations the velocity and volume of water passing 
in the given area was calculated from the known con- 
stants of the instrument as determined by His it 
through still water at different rates of speed. Two 
very elaborate engravings resolving the cross section of the 
river into areas of equal velocity of flow are given for 
the conditions of high and low water, the numerical 
values for the actual discharge under the most varied 
conditions being: Lowest known level, 13ft. on gauge, 
20 cubic metres per second; average lowest water, 
11ft. Gin. on gauge, 57 cubic metres per second ; average 
of annual level, git. Sin. on gauge, 278 cubic metres per 


second ; average of highest level, 4ft. 6in. on gauge, 662 
cubic metres per second ; flood of June, 1876, 1ft. 3in. 
on gauge, 100 cubic metres per second ; highest flood, 
1817, 1176 cubic metres per second, The average varia- 


tion per foot of difference of level is, in round numbers, 
90 cubic metres. 

The velocities of water found by experiment are care- 
fully compared with that derived from computation 
according to the numerous formule put forth by writers 
on hydraulic engineering, the results being expressed 
graphically by plotting the curve to the same scale; 
the differences are somewhat startling, the curve of 
observation being inclined at about 30 deg. to the hori- 
zontal axis, while those derived from calculation are 
nearly vertical. 

_The effect of the removal of the mills at Constance is 
discussed at more length, and our author considers that 
it may have lowered the high-water level of the lake by 
about 1°17ft.,a former estimate of about 4ft. made by 
previous observers he considers as founded upon the 
observations of a small number of years in which the 
rainfall was below the average. 

The project for the regulation of the outlet adopted by 
the Commission, consisted in widening a specially narrow 
passage, known as the Stiegessen Enge o throwing a 
portion of the foreshore into the channel on either side, 
in order to bring up the water-way in flood time toa 
somewhat larger section than that at the bridge at Stein, 
and deepening and straightening the water-way in the 
lower channel for a distance of about eight miles. This, 
it is estimated, would lower the maximum height of the 
lake in the wettest years from O'8ft. to 2°3ft. regards 
the effect on the river at Schaffhausen, the Commission 
considers that the dangerous floods are not likely: to be 
increased by it, or at least not to such an extent as to be 
of special consequence, or greater than could be guarded 
against by very simple means on the spot. The total 
estimated cost of the work, including compensation for 
land destroyed and engineering charges, is estimated at 
about £60,000. Whether the advantages to be looked 
for in the prevention of flooding—or rather in the dimi- 
nution of the time that the lower-lying portion of the 
banks are liable to be covered in specially wet summers, 
such as that of 1876—wouid be sufficient to cover the 
cost, seems to be still somewhat in doubt, and this doubt 
has hitherto prevented the matter from being taken in 
hand. The principal agricultural interest on the lake, 
that of gorse growing, necessitates the keeping of large 
numbers of cattle, and it is of great importance, therefore, 
that the large area of bog and marsh land on the lower 
lake, producing reeds, rushes, sedge grasses, and similar 
plants, used as litter for the cattle, should be covered 
with water for two to three months in the spring and 
summer, in order to secure a proper growth. This 
interest, however, the Commission think would be 
benefitted by the improvements, as the flood time would 
be retarded until the fresh crop of plants had attained to 
a certain forwardness of growth, in which condition they 
are most benefited by the water. 

In a final section our author goes at considerable 
length into the question of the possible effect of the 
works on the lower river. In connection with these, an 
interesting experiment on the transmission of flood waves 
in straight channels is recorded. This was made on the 
Elz Dreisamkeit Canal—a straight cut of twelve kilo- 
metres long, which carries the flood outlet of these 
streams to the Rhine. The manner in which a sudden 
change of level at one end becomes equalised in a compa- 
ratively short distance, as shown in the illustration, is 
very remarkable. The execution of the work, especially 
the accompanying atlas of plates, is exceedingly good ; but 
the text suffers from the want of an index, which renders it 
rather hard reading. 


Wickxtow Harsour.—The Government has agreed to grant 
the loan of £50,000, at 32 per cent., payable in thirty years, for 
the improvement of Wicklow Harbour. 


PRESENTATION TO A Rarttway ENGINEER. — At a crowded 
meeting of the employés of the District Railway Company, held 
at the Barons’ Court Hotel, West Kensington, Mr. J. 8. Speck, 
C.E., late engineer and locomotive superintendent of the line, 
was presented with a handsome silver tea service, on the occasion 
of his retirement from the company’s service. Mr. T. W. Pott 
occupied the chair, and announced that he had received numerous 
letters and telegrams from railway officials apologising for 
their absence, ee whom were Mr. J. Pitt eaneie, 
Bombay and Baroda Railway; Mr. Vincent Hill, Chatham and 
Dover Railway ; Messrs. E. J. Hill and Light. Before making the 
presentation the chairman read an address, which stated that the 
employés deeply regretted Mr. Speck’s retirement from the posi- 
tion of engineer, which he had held for nearly ten years. During 
that time the line—which commenced without shops or running 
sheds, and with scarcely any appliances for carrying on the prac- 
tical working of a line — had gradually developed, and was 
then one of the neatest and most commodious railway works 
near London. What was, when Mr. Speck was first connected 
with it, a small line, had extended to Hammersmith, Richmond, 
Ealing, and Putney, and during the last few years the number 
of miles run had been almost doubled, and the number of passen- 
geis carried was no less than 31,832,309. Probably no line could 
show such a record of development in so short a time, 
and the amount of work and constant care thereby thrown 
upon Mr. Speck could be appreciated by none more 
than those who had worked with him for so many years. 
Alluding to the Employers’ Liability Bill, the address stated that 
the Bill would be unnecessary and uncalled for if all in authority 
were to imitate Mr. Speck’s example of endeavouring to reconcile 
diverging interests, and of promoting the welfare and well-being 
of those under them. Mr. Speck said that he was deeply sensible 
of the kindness of those whom he had been pleasantly associated 
with for the last nine years. On every occasion he had had their 
hearty co-operation, and their best efforts had been directed 
towards the furtherance of the company’s interests. Most of 
them present could remember the circumstance referred to in the 
address of the progress of the line, and at the present time it was 
well equipped and officered, and efficient in every respect. Their 
road was one upon which people could safely travel; their stock 
was asefficient as any in the kingdom; their brake power was 
suitable to their traffic, and in the matter of signalling, they had. 
he thought, gone a little oo other companies, having a opted 
a precautionary system which some other companies had not 
adopted. They had seen the line emerge from its infancy and 
approach its maturity, and all that improvement and progress 
was due to the energy, care, and intelligence shown by the staff. 
He concluded by asking them to afford his successor-—Lord S. A. 
Cecil—the same loyal support and co-operation as he—Mr. Speck 
—had received, and then he had no doubt that the company would 
in time become a dividend-paying one. The proceedings 
concluded with a vote of thanks to the chairman, : 
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EXPRESS ENGINE ON THE K.K.P. EMPRESS ELIZABETH RAILWAY. 


CONSTRUCTED BY MR, JOHN HASWELL, DIRECTOR OF THE K.K.P. STATES RAILWAY LOCOMOTIVE WORKS, VIENNA. 


(For description see page 201.) 
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ENGLISH AND AMERICAN LOCOMOTIVES. 


| the market, without making a proper allowance for the variation. 


| 


This allowance was made in my comparison, and there is no 


We referred last week to the following document; it will | error, or mis-statement, as the writer supposes. ‘The figures gave 
be enough to say here that it is a memorandum for the Hon. the | the relative cost of the locomotives. The general inference 


Minister for Public Works of New Zealand, prepared by Mr. J. | 


P. Maxwell :— 


In January last year some official correspondence was put | 


before me in the course of the ordinary routine, with a view of 
eliciting an opinion as to whether it was cheaper to import rail- 
way rolling stock from America than from England. This 


| 
| 


drawn from the comparison is more than confirmed by subsequent 
purchases made in England and America. In the case of the 
particular prices selected from among those I gave, which the 
writer refers to, the English engine was ordered in 1873, and the 
American in 1877. The difference in the state of the market was 
this : that under the former state the invoice price of the English 
engine, delivered f.o.b. in London, was £2125; while in the 


correspondence comprised an extract of a letter from Mr. W. W. | latter state it was £1515. These are actual contract prices. The 


Evans, of New York, the agent who has acted for the New 

and Government in procuring some American stock ; and a 
letter from Mr. R. M. Brereton to the Agent-General of New 
Zealand in London. The letters and my remarks thereon were 
afterwards, unknown to me, published as a 


American engines also were landed and erected under favourable 
conditions and facilities which did not exist when the English 
engines were imported. Under these circumstances, a bare state- 
ment of the sums paid on account of the respective engines at 


liamentary | the different dates would have been as misleading as the error I 


paper. I think, before the letters were published, the writers | sought to correct, and had I made such a statement I should 


should have been consulted, as one of them at least—Mr. Evans’s 
—was not intended for publication. Mr. Evans replies to m 
remarks, without a full —e with the subject on which 
wrote, in a pamphlet whic 
cost of American railways. 
axles, grease boxes, inside connections, heavy conings to wheels, 
double-headed rails, &c.; he writes about bogie cars, American 
bridges, and a number of other matters which were not referred 
to in my memorandum. Among all this foreign matter, my 
former remarks are obscured. The purport of the two letters was 
to the effect that America could su + tw ger’ cheaper in first 
cost, and in every way better, than Eng My remarks were 
to the effect that the Americans could not compete with the 
English in cheapness, and that I did not concur in the universal 
superiority claimed for Ameican-built locomotives. My brief 
note was thus concluded :—‘‘ These remarks are not intended to 
depreciate the merits of Mr. Evans’s engines, of which there are 
now eight working at Christchurch. . . . . It is, however, 
desirable that unqualified statements of the universal efficiency 
and superiority of American-built locomotives should not be 
circulated without comment, as they are apt to mislead. The 
of lovomotives required on a line will always have to be 

determined by the features of the line, the kind of traffic, and 
the rate of speed demanded.” The writer thinks that I have 
mis-stated the cost of the locomotives, the prices of whicl: I com- 
pared erected under similar conditions in New Zealand. Without 
& proper explanation appended, he might readily arrive at such a 
conclusion. 

The prices could not be compared in widely differing states of 


| 


| 
| 


merely have reiterated Mr. Brereton’s error, which was that he 
took the average cost of locomotives on English lines for a 
number of years preceding, and compared with the price at 


Iappend. The writer discusses the | which he stated American locomotives could be delivered in the 
e condemns the use of crank | current state of the market. 


The cost of the locomotives when the market was high, to 
which the writer takes particular exception, was compared thus, 
erected in New Zealand: American, £2800; English, £2700; 
Purchases made in America and England during the year 1878— 
see full ne further on—give the actual cost of the same 
types, delivered in port New Zealand, but excluding erection 
and receiving— American, £1986 ; English, £1683. Or, giving an 
estimated price under present cunditions for landing and erecting 
and contingent expenses, the prices will be—American, £2080 ; 
English, £1780. It will be evident that the comparison made 
in my memorandum of 1879 was too favourable to the American 
stock. Being afraid of overstating the case, the allowances made 
were too moderate. The reasons that no explanation was given 
in my memorandum were, that the memorandum was written for 
departmental record only; the data from which I wrote were 
departmental, though not stated on the particular paper on which 
my remarks were written; and my remarks were published 
without my knowledge. I now give a statement of the more 
recent importations from England and America; and, so that no 
incidental local charges may affect the comparison, the actual 
net cost per locomotive, as nearly as it can be made out, is 

iven alongside in port New Zealand, excluding any local charges 

or receiving, erecting, or otherwise :— 


run with two single Fairlies, with 15in. cylinders and 5ft. Gin, 
wheels :—No. 33: Miles run, 30,977; coal used, 19°81b. per mile ; 
wages and repairs, 0°19d, per mile; materials for repairs, 0°4d. 
os mile; average load, 6-wheel carriages, 6°1 tons. No. 34: 

iles run, 22,738 ; coal used, 21 1b. per mile ; wages and repairs, 
O'dd. per mile; materials for repairs, 1°08d. per mile; average 
load, 6-wheel carriages, 7°9 tons. ‘Ihe writer asks concerning me, 
“Surely he cannot mean that a goods engine running ten miles 
an hour makes as great a mileage as a passenger engine that runs 
forty.” This will depend on how many hours each runs—the 
figures are Mr. Evans's. ‘The writer of the pamphlet says it is 
new to him that there are different ways of computing train 


mileage. 

The report of the Railroad Commissioners of the Commonwealth 
of Massachusetts in 1875 states that the following question was 
put to, and answers received from, different companies :— 

Question: ‘“* At what daily mileage were gravel trains and 
engines engaged in switching computed in your train mileage?” 

Answers: Boston and Albany Railway Company: “Gravel, 
actual. Switching, 5 miles an hour.” Boston and Lowell Rail- 
way Company: *‘ Gravel, aetual. Switching, 6 miles an hour.” 
Boston and Maine Railway Company: ‘‘ No daily mileage, but 
in gross for gravel train. Switching is not kept.” Boston and 
Providence: ‘‘One hundred and sixty-three miles.” Connecticut 
River Railway Company: “‘ Actual mileage, road repairs and 
wood trains. Switching engine averaged at 35 miles per day.” 
Eastern Railway Company : “ Kighty-four miles.” Fitchburgh 
Railroad Company: ‘‘ Switching, 50 miles aday. Wood, gravel, 
and snow, actual distances run.” 

And so on, showing great variations. The writer of the 
pamphlet is thus unaware of the practice in his own country in 
this respect. It is to be regretted that he should have been 
ignorant of the signiticance of the train mileage figures which he 
quotes so largely. At the end I append a statement of the train 
mileage performance of engines on alarge number of American lines, 
compiled from American official returns, which shows an average 
very far below that claimed by the writer. ‘The lowest average 
is only 14,855 train miles per engine per annum, and the highest 
only 24,790. In New Zealand, the rule laid down is this: Train 
mileage is the station-to-station distance of passenger and goods 
trains, plus the distance one way of engines assisting trains. No 
allowance is permitted for shunting or for ballast trains. We 
have thus before us one of the causes why the Americans could 
show much better train mileage than New Zealand. Here are 
the remarks of the same commissioners on the subject of train 
mileage: ‘‘ The accuracy of any result arrived at through the 


| Gylinder. Coupledwheels. | ¢ | Su 
ei jel a) lg a 
| | 8 | 8 
| Inches. | Inches, | Inches. | Ft. in. | Ib. £8. 4. 
20 2 |} 4 48 | 6 0 | 1,986 60" 33 6 0 | Jan., 1878. 
(2) Burnham, Parry, Williams and Com- | } | 
(8) Dubs and Company.. .. .. .. .. ..| 4 29 | 14 6 42 10 0 | 1,683 93°3 18 0 0 | June, 1878. 


(1) American has leading and 


bogies, 8-wheel tender, steel fire-box, iron tubes, iron axles, cast iron engine wheels with steel tires’ 


trailing 
The tender has cast iron chilled wheels, which proved objectionable, and they were removed and replaced by wrought iron steel-tired wheels of 


English make. 


' (2) American has leading bogie, 8-wheel tender, steel fire-box, iron tubes, iron axles, cast iron wheels, and steel tires. 
(3) English has leading wrough' 


bogie, 6-wheel tender, copper fire-box, brass tubes, Bessemer steel axles, 


t iron wheels, and steel tires. 


These particulars, carefully compiled from official documents, , Victoria, and for the New Zealand Government railways, were 
conclusively bear out my former statements. (1) and (3) are the | ordered through Mr. W. W. Evans, Mem. Inst. C.E., who has 
same types of engine of which I compared the cost under previous | an office at New York, at 66}, Pine-street. They were built 
; and shipped under his direction entirely. The best American 


orders and different conditions. The English goods, although it 


has er driving wheels than the American goods, proves to be | narrow gauge engines cost, delivered f.0.b. in New York, as 


hus, while the relative cylinder power of (2) to | 


much cheaper. 
(3) is as 40:39, the relative cost is as 40 


:32. The invoice prices, 
exclusive of all other charges, are, for 


), (2), and (3) respectively, 


contained the following statements :— 
English railways, 


Miles. 

London and North-Western .. .. .. 15,415 

4)69,833 

Average of all 17,458 
American railways. 

Miles. 

Pittsburg, Fort Mayne, and Chicago .. .. .. 81,737 

4)110,720 

Average of all .. .. .. os MAM 


“ The above gives an av of 10,222 miles for the American 
engines more than for the English. This is decimally” 58 per 
cent. greater duty, and it was done on inferior tracks, in a more 
severe climate, over steeper gradients and sharper curves, and 
with heavier loads. It must be admitted, in making this state- 
ment, that the English engines no doubt showed a ater 
ep speed than the American ; but, with this admitted, they 
should show greater average mileage in the year.” Again—‘‘ The 
English engine is a very heavy affair, and, in running, it not only 

Table showing Engine-mileage on English and Foreign Railways. 


| 


follows :—First-class passenger (C), £1500 per engine; first- 


| class goods (D), £1600 per engine ; first-class goods extra (EF), 
(i | £1700 per engine.” Again—‘ Now, if the best American engines 
£1752, £1844, £1450. The letters of Messrs. Evans and Brereton | 


can be laid down in India and in our colonies as cheap or 
cheaper than English engines, and that they will run easier and 
with greater steadiness, involve less expense in repair and 
renewals, and do less damage to the per t way, it is surely 
worth while for consultiug engineers, directors, and agents to 
consider the economy their introduction must occasion.” Again— 
“As regards train mileage, the comparative statement in the pre- 
ceding column showing working results in English, American and 
Indian railroads for the year 1876-77, will prove interesting and in- 
structing. This table shows 12,298 more train miles per engine for 
American roads than for English, and 11,747 than for Indian 
roads The following statement shows the average cost of 
locomotives on four of the English roads, and the average cost of 
American engines :— 


English, 

Midland... . wet Gem £2,648 
London and North-Western .. .. .. .. o 1,617 
4)8,303 

Ist class engin 4s 1,720 

1st class goods engine, extra power(E) .. .. «. «- 2,300 
8)5,820 


I characterised these data as ‘‘ vague generalisations.” I am 
not disposed to withdraw that remark. It may be observed that, 
although a high average train mileage may indicate a good state 
of mechanical excellence in the locomotives, a low train mileage 
does not necessarily indicate a bad one. The length of the 
services and the nature of the traffic, combined with many other 
causes, go to determine the train mileage performed by the engines 
on each line. The following are the remarks of Mr. R. Price 
Williams, Mem. Inst. C.E., in speaking of Mr. Harrison’s paper 
on Railway Statistics and Expenditure, read before the Institu- 
tion of Civil Engineers, London. He instanced ‘‘ two cases that 
occurred on railways dealt with in the paper which differed as 
much in every way, as reg: the nature and extent of their 
traffic, as they did in their relative cost per train mile—namely, 
the London and South-Western and the North London Railways. 
In the case of the latter, its enormous passenger traffic, which 
was of what was called an-omnibus character, and its very heavy 
mineral trafficrequired the unusually large number of three engines 
per mile, and a resulting low average of 18,400 train miles per 
engine per annum. On the other hand, the London and South- 
Western, with a large mileage of single line and light traffic at its 
remote end, was worked with less than half an engine per mile, 
but with the unusually high average, during the past six years, 
of above 25,000 miles per engine per annum.” In adducing these 
remarks I am merely stating facts well known to every railway 
The writer says, ‘‘ Mr. Maxwell says that the Fairlie 


No. of Miles Train-miles | 
| engines. | operated. | per engine. 
‘lish— | 
Great Western .. .. .-. 1478 2274 17,397 
Great Eastern... .. 907 
1326 1588 18,219 
London and North-Western. | 2058 2158 15,800 
| 5367 6927 4)72,016 
Average ofall... .. 18,004 
American— 
Pennsylvania .. .. .. ++} 515 1071 32,627 
New Youk Central... .. 1000 30,870 
Michican Central .. oo} 219 804 30,812 
Erie oo 956 26,900 
| 1804 3831 4)121,209 
Average ofall.. .. $0,302 
East Indian .. .. .. « 450 1505 14,737 
Great Indian Peninsular ..' 331 1281 17,000 
Bombay and Baroda .. .. | 64 417 19,149 
| 945 4067 4)74,220 
Average ofall.. .. — 18,555 


wears and tears itself very rapidly, but also the roadway, and it 
iness and jar, fatigues the drivers and 
American engines for the Colony of 


” 


greatly, by its unsteadin 
firemen,” Again-—" The 


engines on the Great South-Western of Ireland showed an average 
of 25,000 miles a year for three years. Now, as I am sure that is 
what a Fairlie engine never did, I am led to believe this is anoth 


2 gronnsane of this test necessarily depends, in the first place, on 
the correct with which the mileage account is kept, and upon 
what in each case enters into it. ‘That, again, is decided by 
arbitrary rules : some corporations make the computation in one 
way, some in another.” Then follows comments on the cases 
previously quoted ; and the report continues, ‘* In the first place, 
therefore, there is no uniformity in the mileage account, upon 
which the value of the test depends.” 

What value, then, is to be placed on the quotations of the per- 
formances of American engines in train mileage, when these are 
the opinions of American commissioners, carefully arrived at after 
a minute examination into the working of a large system of 
American railways? My former remark, to which the writer 
takes exception, will apply with greater force, backed by this 
evidence—‘‘'T'o compare the train mileage of two countries in so 
crude a manner is therefore manifestly erratic.” I shall again 
draw on the commissioners’ remarks on ‘‘ Railroad Accounts and 
Returns ” of the Massachusetts corporations. They speak thus : 
—‘** The railroad returns are, and must continue to be essentially 
unreliable, if not even deceptive, until a radical reform in the 
methods of railway bookkeeping is effected. . . . .” 

Of the returns they say :—‘‘ They are collected by authority of 
the law and compiled by public officials; they are prepared under 
oath and upon a uniform schedule of interrogatories, the answers 
to which ere carefully tabulated. . Under all these 
conditions the returns go out to the public with a species of 
indorsement of their truthfulness and accuracy on the part of the 
commonwealth. ‘They thus enjoy an authority which in no way 
belongs to them. In the popular mind it is naturally a 
that, as the results are uniforin, the methods through which they 
are arrived at are likewise uniform, and it requires a very con- 
siderable familiarity with the railroad accounts to see that this is not 
the case.” The italics are my own. Having given a very con- 
siderable amount of attention to railway accounts and working, 
and having compiled the system of accounts in use on the New 
Zealand railways, I can, in a general way, most thoroughly 
indorse the latter remarks of the American commissioners, For 
instance, the cost per ton mile of haulage expenses can only be 
properly appreciated by an expert. An engine drawing 1200 
tons on a level straight line will only draw 80 tons on a straight 
1 in 40 grades with the same expenditure of power, and the same 
cost of fuel and wages. Hence the cost of haulage per ton mile 
on the Canterbury main lines should not be compared with that 
on the Wellington line with 1 in 35 and 40 grades, or 
with that of the Auckland lines with 1 in 40 grades. 
To a layman who observes the cost per ton mile in 
Auckland to be higher than in Canterbury, it might seem that 
bad management or poor stock was the cause; but the higher 
rate in Auckland might really turn out on close examination to be 
a cheaper result than the low rate in Canterbury, bearing in mind 
the different conditions due to gravity. The reason of this is: 
that the term “‘ ton-mile,” meaning the haulage of one ton through 
one mile horizontal, conveys no adequate information about the 
work done by the locomotive. In the case before quoted the 
work done in hauling one ton a mile, ceteris paribus, is fifteen 
times greater on the 1 in 40 grade than on the level. 


(Zo be continued.) 


Scorch Reaper Triats.—We last week announced that 
Messrs. Hornsby’s “ Indispensable” reaper had gained the first 
prize at the first Scotch trial of the season, since which it has 
appeared at the second trial with the same result, viz., at Keith, 
on Wednesday last, when it was once more placed first, again 
beating the American machine. 


Tue Proposep New Brince at Barrersea. — The question 
of the most suitable site for the new bridge which is to replace 
the present re tog se: structure at Battersea is being discussed 
with considerable interest by representative bodies on both sides 
of the river. It is believed that Sir Joseph Bazalgette at present 
intends to recommend the erection of the new bridge by the side 
of the old one, and to take down some forty houses on 
the Surrey side to 7 up an approach; but the Battersea 
Commercial Club—which may be taken as representing the 
tradesmen and ratepayers of Old Battersea — has resolved 
upon memorialising the Board of Works in favour of 
a site higher up the river, in a line with Cremorne 
on one side and with Battersea-square on the other. A new 
steamboat * ge? is about to be erected here, and Mr. J. Orrell 
Lever, M.P., chairman of the company, is in favour of this site. 
At a meeting of ratepayers and others, held at the Goat Coffee 
Tavern, York-road, on Tuesday evening, strong arguments were 
adduced in favour of the bridge being constructed from the end 
of Gwynne-road, which opens in York-road—the main thorough- 
fare between Battersea and Wandsworth, and which is acontinua- 
tion of the road from Vauxhall and Nine Elms—to the com- 


error in Mr. Maxwell’s figures.” The writer will find the state- 
ment referred to in Engineering. The following is an extract 
from yol. xxxvii. of the ‘Minutes of the Institute of Civil 

” London, by Mr, A, McDonnell, which gives the year’s 


t of the new road which runs down to the waterside by 
the Fulham Gasworks, and connects directly with the Fulham- 
road, Is was resolved at this meeting to memorialise the District 


Board of Works to use its influence with the Metropolitan Board 
to secure the erection of the bridge on the Gwynne-road side, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*.4 Tt has come to our notice that some applicants of the Patent- 
foe Sales Department, for Patent Specifieations, have caused 
such unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the e of 
‘un ENGINEER at which the Specification they require is re erred 


2982. Puppiine Iron, J. H. Johnson, Lincoln’s-inn-fields, London.-- 11th 
September, 1873. 

8019. Muves for and Corroy, J. Dodd, Oldham. 
—Lbth September, 1873. 

3189. SutpHURIC Acip, H. Sprengel, Gloucester-street, Belgrave-road, 
London,—lst October, 1873. 


Notices of Intention to Proceed with Patents, 
1753. ASPIRATORS, &c., for Tarasninc Macuines, 8. Bowden, South- 


instead of giving the proper number of the Specif 
The mistake a. been made by looking at Tue EnGinger Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. 
Grants and Dates of Provisional Protection for Six Months, 
tor for Sprnninc M. Bauer, Paris. —A communica 
Jaeglé, Mulhouse, Germany. -7th July, 1830. 
863. Horse or Steam Roap Rotuxr, W. Holloway, Putney.—12th July, 


or &c., 8. Trotman, Wanstead.—12th July, 
1880. 


Van H. Whitehead, Winsford, and 8. Snow, Shelton. 
Sranp, &c., J. Seclig, St. Mary Axe, London.— 
W. Palliser, Earl's Court-square, London.—4th August, 


32, RAILWAY Brake Apearatvs, B. Hunt, Serle-street, Lincoln’s-inn, 
aden communication from W. D. Ewart, Chicago, U.8.—70h 
August, 1880. 
3287. BLow-orr Apparatus, 8S. Watkins, Wolverhampton.—l2th August, 
1880. 


$291. Movutps, J. H. Johnson, Lincoln’s-inn-fields, London.—A communi- 
cation from J. Kudlicz, Sedlec, Bohemia. —12th August, 1880. 

$293. Pressure Governors, G. P. Grace, Peckham, London.—12th 
August, 1880. 

9295. ANNEALING Pors, 8. Williams, Llandaff, near Cardiff.—13th August, 


1880. 

$207. Bricks, Tres, &c., W. H, Turner and W. R. Renshaw, Tunstall. — 
13th August, 1880. 

$208. Guaztna, C. W. Knight, Sheftield.—13th August, 1880. 

$299. Fisres, J. Booth, Halifax.—13th August, 1880. 

9301. Srorrers, &c., for Borries, B. Beddow, Battersea-park-road, 
London.—13th August, 1880. 

3303. Suapes for Gas Lamps, &c., H. W. Sambridge, Birmingham,.—13th 
August, 1880. 

3304, WasHixa Macurnes, F. Mann, Bedford. —14th August, 1880, 

$305. SeL¥-acTiIne Raitway Brakes, A. M, Clark, Chan -lane, London. 
—A communication from J. V. D. Reed, New York, U.S.—l4th August, 


1880. 

3306. Courtine Prres or Bars, J. Ingleby, Manchester.—A communication 
from the Kalker Werkzeugmaschinenfabrik, Kalk, near Cologne.—14th 
August, 1880. 

3307. INDrcaTiNa the Lever of Water, H. R. A. Mallock, Brampford 
Speke.—1l4th August, 1880. 

$308. DistrisuTinc and Composine Tyrr, J. Dittrich and P. Ganty, 
Hackney-road, London.—1l4th August, 1880. 

$309. Distittinc Essences, &c., A. Collingridge, Paris.—Partly a com- 
munication from R. F. Lecerf, Rouen.—14th Avgust, 1880. 

$310. InscLaTING TELEGRAPH ConpucTors, E. T. Truman, Old Burlington- 
street, London.—l4th August, 1880. 

$317. Steam Generators, H. Ashton, Birkenhead.—16th July, 1880, 

$318. Sewace and Drain Pires, C. Perks, Burton-upon-Trent.—l6th 
August, 1880. 

3321. Compustion of Furr, W. L. Wise, Whitehall-place, Westminster.— 
A communication from B. Réber, Dresden.—16th August, 1880. 

$322. Borrers. D. N. Arnold, Solihull.—16th August, 1830. 

$323. Money Titus, H. E. Sambrook, Southwark, London.—16th August, 


1880. 

$324. DyNaMo-ELectric, &c., Macuines, C, G. Gampel, Leicester-square, 
London.—16th August, 1880. 

$326. Printers’ Quorns, W. Clark, Chancery-lane, London.—A communi- 
cation from G. Scott, H. C. Beach, and F. 8. Powers, New York.—16th 
August, 1880. 

3327. Water Heaters and Pvririers, W. L. Wise, 
Lendon.—A communication from H. Zschech, Indianapolis, U.S.— 
17th August, 1880. 

$329. ORNAMENTATION of Leno, &c., A. Morton, Darvel.—l7th August, 
1880. 


3331, Wixspina Yarns, W. Knowles, Bolton-le-Moors.—17th August, 1880. 
3332. States, 8. Jones, Glandinorwig.—A communication from R. A. 
Coffin, Slatington, U.S.—17th August, 1880. 
3333. Ancuors, T. E. Norton, Southampton.—17th August, 1880. 
3334. OverueaD Sewrno, A. Storer, Linwood.—A communication from 
L, and J. Bollmann, Penzing, near Vienna.—17th August, 1880. 
8336. Set¥-actinc Feepixne Apparatus for Taresninc Macaines, J. W. 
Lee, Perowne-street, Mill-road, Cambridge.—17th August, 1880. 
3339. Suirs, J. Wetter, Strand, Westminster.—A icati 
C. Cheneval, Compitgne, France, and L. Janssens and E. Bodart, 
Louvain, Belgium.—17th August, 1880. 
3340. DisttLtinc AnrHRACcENE, &., G. Wischin, Lord-street, Liverpool.— 
17th August, 1880. 
$341. Courtines for Ramway Carriaces, E. C. Bowen, Tokenhouse- 
ard, London.—A ication from R. D. Morkill, jun., Sher- 
ke, Canada. —17th August, 1880. 
$342, and Deoporisinc Powper, T. B. Gibba, Stoke Newing- 
ton, London.—17th August, 1880. 
3349. Umpretias, &c., W. Pickering, Arundel-street, Strand, London. — 
18th August, 1880. 
3351. Ices, &c., C. France, Rosoman-street, Clerkenwell, London.—18th 
August, 1880. 
8353. Puorocrapuic Cameras, W. F. Stanley, Great Turnstile, Holborn, 
London.—18th A » 1880. 
$357. Reautatine the Sprep of Steam and other Enotves, W. R. Lake, 
Sratheneten.weiidiom, London.—A communication from J. B. Shep- 
pard, Philadelphia, U.8.—18th August, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 


3327, Fire-arMs, W. Soper, Reading.--31st August, 1877. 
1931. Biast Furnaces, W. 8. Williamson, Congleton.—30th August, 1877. 
3328. Router Mixs, W. R. Lake, Southampton-buildings, London.—31st 
August, 1877. 
8358. Countinc Neepies, Prins, V. Milward, Redditch.—4th 
September, 1877. 
, W. B. Brook 


3425. Inon and Sree, J. G. Willans, St. Stephen’s-crescent, Bayswater, 
Hd and W. H. Willans, Havelock-street, Sheffield.—4th September, 

Meters, J. H. Johnson, Lincoln’s-inn-fields, London.—4th 

and Rivetrtnc Macuinegs, W. Arrol, Glasgow.—l4th Sep- 
er, . 

3647. Propuctne Corres of Writtnas, &c., E. de Zuccato, Charterhouse- 
street, London.—29th September, 1877. 

3363. Schoot-pesks, H. P. Colman and J. Glendenning, Norwich —4th 
September, 1877. 

Mevauuic Packine, W. Jagger, Horsforth.—5th Sep- 

3880, Stop Motions, J. Bullough, J, Smalley, and 8. Tweedale, Accring- 
ton.—5th September, 1877. 

8381. J. Trickett, Newark-upon-Trent.— 

tember 

3393. Finisuina Yarns, C. H: Bradford, and J. 6th 

September: 1877 astings, ord, and J. Law, Silsden.—6 


. CuTTinG, the Hairs Bristies of Brusnes, A. W. 
Hackney, London.—6th 1877. RUSHES, Moore, 


Patents on which the Stamp Duty of £100 has been Paid. 

2948. Sowina Porators, H. A, Bonneville, Piccadilly, London.—sth 
September, 1873. 

2932. Reversipie Macutines, J. H. Johnson, Lincoln’s- 
inn-fields, London.—6th 1873, 

2973, E. 8. Robinson, Redcliffe-street, Bristol.—l0th Sep- 


p gs, London. —A communication from L. and P. Royer. 
29th April, 1880. 


1762, Raitway Keys, 8. Wilson, Athlone, and L, Wilson, Manchester.— 
29th April, 1880. 

1765, Atr-TiGHT MANHOLE FLAP and Frame, A. T. Angell, Fulham-road, 
South Kensington, London.—30th April, 1880. 

1772. Street Sweeper, W. Smith, Barnard Castle, Durham.—30th April, 
1880 


1781. SrEeNncu-TRAP, M. Wilson, Leadenhall-street, London.—30th April, 
1880. 
1830. Reservorn Lamps, O. Sweeney, Cluyton-square, Liverpool.—5th 
188 


ay, 0. 

1952. BRercn-LoapIne &maLt-ars, C. G. Bonehill and W. J. Matthews, 
Birmingham.—12th May, 1880. 

2093. Lire-rarrs, W. Clark, Chancery-lane, London.—A communication 
from L. H. Raymond and J. Roberts.—22nd May, 1880. 

2115. Fermenrep Beveraces, G. O’Brien, Fitzroy-square, Regent’s Park, 
London. —2ith May, 1880. 

2138, Heer Stirrener for Boors and Suoes, W. Clark, Chancery-lane, 
London.—A ication from H. G. Farr and H. C. Copeland.— 
25th May, 1830. 

2238. VenTILaTING Beps, &c., G. O’Brien, Fitzroy-square, Regent’s Park, 
London.—Ilst June, 1880. 

2275. Securinc Stereotype Pxrates, E. D. Rodgers, Church-end, 
Finchley.—4th June, 1880. 

2755. Excentrics, E. Edwards, Southampton-buildings, Ch y-lane, 

mdon.—A communication from J. Lopes.—6th July, 1880. 

2777. AppLytne Siticate Cotron or Siac Woot for Buripine and other 
Purposes, D. H. Dade, New Church-street, Bermondsey, London.— 
7th July, 1880. 

2874. SaTURATING ATMOSPHERIC AIR and Gases for Heatine, &c., 
Porposes with Liquiv Hyprocarson, 8. Trotman, Mornington House, 
Wanstead.—12th July, 1880. 

= Iron and Sreec, L. M. Lindber, Kohlsva, Sweden.—27th July, 
880. 


— BLEACHING, &., Apparatus, W. Goode, Nottingham.—6th August, 


$293. Pressure Governors or Repucino Vatves, G. P. Grace, Lynd- 
hurst-road, Peckham.—12th August, 1880. 

3305. Secr-actina Rattway Brakes, A. M. Clark, Chancery-lane, Lon- 
don.—A communication from J. V. D. Reed.—14th August, , 

3310. InsuLatTiIne TeLecraPpa Conpucrors, E. T. Truman, Old Burlington- 
street, London.—l4th August, 1880. 

1794. Ors and Wax, J. Broad, Southampton-buildings, London.—lst 
May, 1880. 

1804. Caarr-cutrers, A. McGregor, ged May, 1889. 

1807. Venetian F. H. F. Engel, Hamburg.—A communication 


from G. Weckmann.—3rd May, 1880. 

1811. Skeps or Buckets for Grainy, &c., G. Allix, Cubitt’s Town, London. 
—3rd May, 1580. 

1814. AmyLaceous Compounp, W. C. Locke, Southampton-buildings, 
London,—3rd May, 1880. 

1818, Stiver Conpuctors for Rotary Git, &c., J. Skinner, Dundee.— 
4th May, 1880. 

1821. Preventinc OverwinpixG of Caces, &c., A. West, Birstall.—4th 


‘ay, 1880. 

1823. Innatation of Batsamic and other Vapours, T. M , Cockspur- 
street, Charing-cross, Westminster.—A communication from D, Matus- 
zewiez.—4th May, 1880. 

1831. ComBrnino PIANOoFORTES with other InstRUMENTS, W. A. Waddington, 
Stonegate.—5th May, 1880. 

1837. a for Weavinc, 8. Hargreaves, Waterside, near Blackburn.— 
—5 fuy, 1880. 

1841, Sprnnino and Twistine Fisres, 8. Tweedale, Accrington.—5th May, 


1880. 

1850. Venritatep Sarge or for Stortna Grary, &c., W. R. Lake, 
Southampton-buildi London.—A communication from J. W. Geelen. 
—6th May, 1880. 


1896. Forcine Lusaicants into Encine Cytinpers, &c., J. A. Hopkinson 
and J. Hopkinson, Huddersfield.—8th May, 1880. 

1928. Frour Mitts, H. J. Haddan, Strand, Westminster.—A communica- 
tion from P. Tanvez.—llth May, 1880. 

1942. Fire AvarMs and other Sicnats, W. P. Thompson, 
High Holborn, London.—A communication from J. V. M. Bartelous.— 
12th May, 1880. 

1960. InsuLators, G. Wells, Westminster, and A. Gilbert, Worcester 
Park. —13th May, 1880. 

1971. VecrTaBLe CoLourine Supstance, M. E. Savigny and A. C. Col- 
lineau, Paris. -13th May, 1880. 

2005. Pranorortes, G. W. von Nawrocki, Berlin.—A communication from 
C. A, Schusterius.—15th May 1880, 

2195. Looms for Weavine, W. Southampton-buildings, 
London.—A communication from G, Cromptcn.—29th May, 1880. 

2349. Lupricatina Apparatus, J. A. Hopkinson and J. Hopkinson, 
Huddersfield.—13th June, 1880. 

2442. Cooxkina Ranoes, D. Robertson and T. Robertson, Glasgow.—16th 

‘une, 1880. 

2490. STRAIGHTENING and Curvine Bars and Raixs, L. Richards, Dow- 
lais.—19th June, 1880. 

2567. Auromatic L. V. Loyd, Pall Mall, London.—23rd 
June, 1880. 

2876. Fasrics, C. D. Abel, Southampton-buildings, London.—A 
communication from L, 8. la Serve.—12th July, 880. 

2958. Loo or Sprep Inpicator for Surps, J. R. Neill, Glasgow.—17th July, 
1880. 


8086. Arr Enoines, L. Sterne, Victoria-chambers, Westminster.—A com- 
munication from J. Ericsson.—27th July, 1880. 

$137. WeicHine and Measurine Macuinss, W. H. Baxter, Brixton-hill — 
30th July, 1880. 

$221. Compounp for WasHinG, BLeacuine, &c., W. Haworth, Burnley.— 
6th August, 1880. 

$232. Brake Apparatus, B. Hunt, Lincoln's-inn, London.—A communi- 

234, AuTomaTic Apparatus, C. harpe, Glasgow. — ugust, 

3235. INTERLOCKING APPARATUS for SiaNnaLs, &c., C. R. Sharpe, Glasgow. 
—Tth August, 1880. 

and Dovsiinc Corton, &c., E. Hird, Bolton-le-Moors.—9th 

ugust, . 

8250. Torrepo Boats, D. H. Brandon, Paris.—A communication from 
B. B. Hotchkiss.—9th August, 1880. 

$273, Spiirtine and Evenine Leatuer, H. H. Lake, Sounthampton-build- 
ings, London.—A communication from J. A. Safford.—10th August, 
188 


$294. Sewine Macuines, M. H. Pearson, Leeds.—12th August, 1880. 

8324. DynaMo-ELECTRIC, &c., Macuines, C. G. Gumpel, Leicester-square, 
London. 16th Augus', 1880. 

3436. Fiurp Meters, W. R. Lake, Southampton-buildings, London.—A 
communieation from J. H. Shedd. —24th August, 1880. 


All ns ha an interest in o ing any one of such applications 
should leave particulars in writing of their objections to such application 
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ABSTRACTS OF SPECIFIOATIONS. 


Prepared by ourselves expressly for Tak ENGINEER at the office of 
Her Majesty’s Commissioners of Patents. 


S287. Srreets AND Roapways, J. Gowans.—Dated 24th Decenrder, 1879. 


This consists in the emp 


loy t, in with the ordinary 
or other road material, of plates of iron, steel, or other suitable hard 
substance. 


LastTING EB. Vance and J. Avinitage.—Dated 39th Decem 
1879. 

The toe of the last is supported by a holder made in parts, which are 
caused by springs or otherwise to grip the top or upper and press it to 
the last whilst being drawn or turned over at that part. Around the 
upper surface of the frame is a dovetailed or tee-recess, by means of 
which is fixed an overhanging screw cramp for holding the last, the 
insole, and the upper in a, and on the same frame are secured also 
by means of the dovetailed or tee-recess movable parts, each carrying a 
screw, the nuts of which are mounted on universal swivelling joints ; on 
the inner end of each of these screws is a pair of forceps or pincers for 
seizing and drawing or turning the upper over the las and insole. 

176. Heatinc axp Portryinc Water ror Steax Boirers, &., W. P. 
Thompson.—Dated 1ith January, 1880.—(A communication.) 6d. 

This consists, First, of a chamber containing steam-heated tubes; 
Secondly, a filtering medium above the chamber ; and, Thirdly, mechan- 
ism, whereby the feed water is forced into the lower portion of the 
heating chamber and upwards through the same and through the filter- 
ing medium. 


FOR Heatina WartER, C. D. Yates.—Dated 15th January, 
8 4 


0. 

The burner consists of a tube, having at the top a receptacle called the 
* hot gas box,” and which box is placed above the flame ; inside of this 
tube is a smaller tube which conveys the cold gas up to the receptacle, 
from which it passes downwards outside of the inner tube to nearly the 
bottom, when it mixes with the atmospheric air, and is carried up thus 
mixed into an outer tube or jacket which conveys it to the cone where it 
is lit. When the gas is lit, the flame being under the receptacle or box, 
heats the gas before it descends to mix with the air, thus giving more 
heat than a mixture of cold gas and air. 

182. GRINDING AND PULveRIsiNG Bark, Bone, Locust Beans, &., G. 
Burman and W. H. Firth.—Dated 15th January, 1880. 

This consists in the use and employment of a box, the two sides of 
which are corrugated, and having openings therein, so that when the 
blades of the revolving beater are passing within the box or casing, the 
action of the beaters against the corrugations will grind and pulverise 
the material and at the same time allow it to escape through the open- 
ings all along the two sides of the box. 

198. Apparatus FoR Markixe Bittiarps, &., J. Hope.—Dated 16th 
January, 1880. 1s. 2d. 

This relates to the arrangement and construction of dials, indicators, 
and pointers. 

250. Execrric Lamps, J. W. Swan.—Dated 20th January, 1880. 6d. 

This relates partly to the use of platinum caps fuzed to the glass of 
the lamp as a means of preventing the fracture of the glass by the heat- 
ing of the conducting wire. 

268. OsTaniinG GLUCOSE AND ALCOHOL FROM LiGNEoUS MATERIALS, A. 
M. Clark.—Dated 21st January, 1880.—(A communication.) 8d. 

This consists in the transformation of cellulose into glucose by the 
action of hydrochloric acid gas upon the ligneous material impregnated 
with a sufficient quantity of water or weak hydrochloric acid. 

287. T. Wharam.—Dated 22nd January, 1880. 4d. 

In each side of each block of wood a groove is formed, so that when 
the blocks are laid side by side and the cement washed in, the latter 
enters the grooves and forms a key or tongue between the blocks. 

274. Grove Fasteninas, H. Hambridge.—Dated January, 1880.— 
(Not proceeded with.) 2d. _ 

This consists partly in applying a connecting bar or link to the free 
ends of the arms, by which they are securely held together, the bar or 
link being permanently attached to the one arm, and engaging with a 
spring catch, stud, or other form of fastening on the other arm. 

275. Warer Waste Preventer, R. Watkins.—Dated 22nd January, 1880. 
—(Not proceeded with.) 2d. 

This consists of two castings jointed together, and with a space 
between them. The bottom of the lower casting is provided with a 
leather valve through which the water passes to the closet. A small hole 
admits water into the interior and thereby closes the valve. 

276. Screw Fastentincs anp Lock Nots, 8. H. James.—Dated 22nd 
January, 1880.—( Not proceeded with.) 2d. 

Instead of making the male and female threads to correspond, the 
pitch of one or part of one is varied or altered. 

277. VESsELs ror Bortixe Brewers’ Worts, &c., G. 4. Moss, T. Johnson, 
and R. Wright.—Dated 22nd January, 1880. 4d. 

Inside jacket pans are applied one or more cross tubes fastened in the 
inner pan, and ting the opposite sides of the cavity so as togeta 
free circulation of steam through the tubes. 
2°78. Breecu-LoaDInG Fire-arms, 7. Southgate and FE. Harrison.—Dated 

22nd January, 1880.—( Not proceeded with. 4 

This relates tv improvements in snap action breech-loading fire-arms, 

known as self-cockers, 


279. with’ H. T. Mortimer.—Dated 22nd January, 1880.—(Not 
wi 


-) 2d. 

This relates to a means for giving extra power to the cranks by means 
of rods worked by the arms. 

280. Apparatus For &c., 7. H. Mann.—Dated 22nd 
January, 1880.—(Not proceeded with.) 2 

The glass is carried upon a plate, ring, or support, fixed to or forming 
part of the frame or stand, and having a raised edye or flange to prevent 
the glass or other vessel from slipping or sliding therefrom, and the 
glass is held down upon this plate, ring, or other support by means of a 
spring catch pressing upon the ring thereof. 

281. Wrincinc Woven Fasrics, FE. Ainsworth and C. A. Marriott.—Dated 
22nd January, 1880.—{ Not proceeded with.) 4 

The saturated fabric to be wrung is passed through one or more eyelets 
to a roller or eyelet, from whence it es over and under friction or 
tension bars, and round a flanged roller or spool working in bearings 
fixed obliquely on a tube or hollow shaft, through which the fabric is 
drawn by drawing rollers, and delivered to any part or place required, 
the hollow shaft and rollers working in bearings in a headstock and 
standards fixed to a frame or bed. 

282. Gas Burners, W. 7. Sugg.—Dated 22nd January, 1880. 6d. 

This consists in constructing compound gas burners by grouping 
together flat flamed or bat winged burners and inserting within the 
group an air 
283. ConpEeNsING oR MoLTEN Merats, A. Davis,—Dated 

22nd January, 1880. 4d. 

This consists in subjecting molten metal in a closed mould to the 
pressure of air or other gaseous fluid by connecting the cover or upper 

rt of the mould with a pipe communicating with a reservoir cules: 
at the gaseous fluid under pressure. 

284. Hor Arr Enoines, G. A. Lloyd and J. E. Rogers.—Dated 22nd 
Janwury, 1880.—( Not proceeded with.) 2d 

The engine consists essentially of five parts, viz., a pressure accumu- 
lator or reservoir containing air, by preference of a pressure of 80 Ib. on 
the square inch ; two cylinders and pistons similar to those of a steam 
engine, and a condenser containing air under a pressure, by preference of 
40lb. on the square inch; and of a heating chamber FE minors which 
the air passing from the reservoir is heated before entering the first or 
hot air cylinder. 


286. Grates, CHarrs, OR BASKETS OF FirepLaces, J. G. Gray.— Dated 
22nd January, 1880. 6d. 

This consists in the application to the grates, chairs, or baskets of 
existing fireplaces of—or in the construction of such parts of fireplaces 
with—an adjustable back draught-plate in lieu of the usual solid back, 
or fixed back pierced with draught holes or openings. 

288. Tarcets For Gun anp Rirte Practice, 7. Legge and J. Bartlett,— 
Dated 22nd Janvary, 1880. 6d. 

This relates to targets for gun and rifle practice, which may be fired at 
when stationary or in motion. 

289. AvTromaTICALLY LIGHTING AND Gas, W. R. Lake.— 
Dated 22nd January, 1880.—(A communication.) 6d. 

This relates to automatic gas lighting and extinguishing apparatus 
which acts by the pressure of the gas itself, this pressure being regulated 
at the gasworks in a suitable manner for the purpose. 

290. Macuine ror Drawinc Corks FRoM Borttes, A. Nelson and J. 8. 
Brenchley.—Dated 22nd January, 1880.—(Not proceeded with.) 2d. 

This consists of a cork-screw or worm attached to a spindle receiving a 
longitudinal reciprocating movement, and also a rotary motion during 
its longitudinal movement in one direction only, whereby the screw is 
rotated on its forward or downward movement to cause it to enter the 
cork, and is then retracted without being rotated, in order to withdraw 
the cork from the bottle. 

201. Vatve ror Pomps, D. Thoinas.—Dated 23rd January, 1880. 6d 

This consists preferably of a metal dise formed true on its lower face 
where it rests on a seating over the port, and preferably slightly bevelled 


i 
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ark-street, Bootle. —8th September, 1877. 
3362. Garments, &c., B. Birnbaum, New Broad-street, London.—4th a“ 
es September, 1877. 
$398. RerRIGERATING APPARATUS, G. C. Roberts, Chancery-lane, London. 
—6th September, 1877. 
8340.-CooLine Arr or Liquip, W. Hargreaves and W. Inglis, Bolton.—3rd , 
8359. Propetuinc and VesseLts, H. J. Haddan, Strand, West- 
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on its upper face, except at that part which strikes against the guard 

when the valve is rising. 

292. Propuction or Cotn For THE MANUFACTURE OF Ics, &c., J. H 
Johnson.— Dated 23rd January, 1880.—(A communication. 

This relates to the producing cold for the manufacture of 
ice and other purposes, the same consisting in ca a volatilisation by 
means of a vacuum or partial vacuum from a binary liquid composed of 
a suitable absorbent and a volatile absorbed seal having affinity, 
therefore forming the binary liquid by the restoration of pressure and 
the affinity of the or vapour of the absorbed material for the 
absorbent, and repeating the operations continuously. 

293. Barus, G. Smith.—Dated 23rd Jan , 1880. 6d, 

This consists in forming the baths of an outer part of cast iron and of 

an inner part or lining of tiles, or pieces of porcelain, marble, or 


toughened opal glass or equivalent ma‘ the said parts being secured 

together by cement. 

294. Ser-cockiInc OR HaMMERLE3S Fire-aRMs, J. Dickson.—Dated 23rd 
January, 1880. 6d. 


A bar is capable of sliding longitudinally under the lump in the body 
or action, the said bar being in contact at its fore end with a projection 
upon the fore part iron, which projection when the barrels are raised for 
loading moves round the axle or joint pin, and bearing upon the sliding 
bar forces it back. The sliding bar is extended transversely at its back 
end, and is there provided with horns, or projections, or recesses, 
between, or in which, engage the tails, or cams, or tumblers, the other 
ends of the said cams or tumblers bearing upon the tails of the hammers ; 
thus, when the breech is opened to receive the charge, the projection on 
the fore part urges back the sliding bar under the lump in the body, so 
that its other end acts upon the cams or tumblers, and raising their back 
ends, which bear upon the tails of the hammers, effect the raising of the 
said hammers to full cock. 

295. Tramways, &c., M. McLeod.—Dated 23rd January, 1880. 6d. 

This consists in the construction of a tramway with ordinary 
tram rails keyed in metallic or other metal shoes bedded in stone or 
similar sleepers. 


W. C. Barney.—Dated 28rd January, 1880. 


This consists in a combination of various devices for dimin' the 
induction, and thereby increase the speed of the tion of the 
electric current ; and also for diminishing the duration o' e di ¥ 
and also for avoiding the effects of the secondary on the 
receiving instrument. 

297. Fixinc To Horses’ Hoors, J. M. B. Baker.—Dated 23rd 
January, 1880.--( Not proceeded with.) 2d. 
This relates to a means of fixing the shoes by bands or wires. 


298. Nur Securine Devices, M. Bauer—Dated 23rd January, 1880.—(A 
communication.) 6d. 

This consists in —s into the circumference of the bolt a 

lel with the axis of the bolt, and providing the inner surface or 

hread of the nut with notches, preferably placed at equal distances 
from each other, said groove San tee enough to receive a Y-sha 
spring, the inner side of which is provided with a nose, which, fi 
into a corresponding recess of the bolt, prevents the spring from coming 
out accidentally after having once been inserted into the groove. 
299. Proretuinc WHEELED VeEnIcLEs, &c., W. R. Lake.—Dated 23rd 

January, 1880.—{A communication.) 6d. 

This consists in the combination in a wheeled vehicle of hand levers, 
drums mounted upon the axles of, and co. with the wheels by 
self-acting reversible clutches, and cords, bands, or chains wound upon 
the drums and connected with the levers. 

300. Prorectine Lorry or Exposep Brinces, &c., FROM THE FORCE OF 
THE Sag A. Macklin.—Dated 23rd January, 1880.—(Not 
with.) 2d. 

This consists in the use of pivo' shields or wind so 
that the action of the win Sill cause them to 
themselves at the best ungle for diverting its force. 


301. Hovpers ror Wine Borrties, &c., H. Roper and T. R. Edwards.— 
Dated 23rd January, 1880. 6d. 

A base or foot to fit the bottom of the bottle has attached to it a nearly 
vertical rod, the top of which is jointec to a horizontal arm, having on 
its free end a collar to fit over the neck of the bottle. To the underside 
of the horizontal rod is fixed an arm which projects downwards nearly 
parallel and near to the vertical rod, so that when a= | the bottle, by 
catching hold of the latter near the top end, the arm be grasped at 
the same time and so force down the co on to the shoulder of the 
bottle, thus holding it securely. The vertical rod may be made adjustable 
to suit different sized bottles. 

302. Motive Power To P. A. Williams.—Dated 23rd 
January, 1880. 4d. 

This relates to a means of applying the motive power to the roller 
through suitable gearing, attached respectively to the roller and to the 
frame surrounding the roller, and to work such gearing and roller by 
means of one or more men standing on the frame or platform. 


308. TerzPpHone Sicnat Apparatus, &., W. Morgan-Brown.— Dated 
23rd January, 1880.—(4 communication.) 8d. 
This consists in an armature controlling device  venege by a clock or 
time train to render the signal bell of each telephone of a circuit in- 
operative, except at a certain it, the 


ive 


. t or exact time for 
operating each signal bell in the circuit being different at each telephone 
in the circuit, and being known at the central office, so that by breaking 
the circuit from the central office at the proper moment, the signal for 
any telephone or instrument in a circuit may be operated without 
distmbing any other signal in the circuit, thereby obviating the 
disagreeable sounding in each office occupied by a telephone, and 
—s fora certain number of strokes of the bell to indicate that 
office. 

304. Privrinc anp ANILINE BLack, J. Schmidlin.—Dated 23rd 

January, 1880. 2d. 

An insoluble chromate is substituted for the usual oxides ; and a colour 
composed of an aniline, salt, a chromate, a chlorate and a chloride 
thickened with starch is printed on the fabric. When acted upon by 
steam, these salts have the property of d posing the insolubl 

bh ite into ch ic acid, and form a new salt with its base. After 
steaming the fabric must be washed to remove the salt thus formed. 


305. ee or Sream, &., C. Kingiford.—Dated 23rd January, 
1880. 


This relates to the employment of an a: tus consisting of a coke 

oven, gas retort, or the like, combined with a steam generating chamber. 

8306. Merat Lasts ror Boots anp Suoes, H. Livingstone.—Dated 23rd 
January, 1880.—{Not proceeded with.) 2d. 

The metal last is coated with an enamel, which is not affected by 
moisture or grease. 

307. Rattway anp Sicnat Levers, W. P. Smith.— 
Dated 23rd January, 1880. 6d. 

This ‘ists in the combination of on 
links, rocking shafts and their arms, with a point or signal lever. 

308. SrrTrxc Crxpers, H. Hammond.—Dated 23rd Jan , 1880. 4d. 

This consists of a revolving cylinder having a perfo or reticulated 
circumference and mounted to revolve on a horizontal axis 
suitable casing. 

309. Macuines ror Brypinc Grain Crops, A. M. Clark.—Dated 23rd 
January, 1880.—(A communication.) 10d. 

This relates to various improvements in the detalis of machines for 
ar agees | or gleaning grain as it lies in the swath, and tying the same 

ito bundles. 

311. Vacuum Pumprne Apparatus, C. Kesseler.—Dated 23rd January, 1880. 
—({A communication.)—{ Not proceeded with.) 2d. 

The apparatus consists of a closed vacuum cylinder which will] be 
mounted upon suitable supports, and a number of cylindrical chambers, 
two or more, are employed which may be grouped around the vacuum 
cylinder, said chambers being in connection with interior of the vacuum 
cylinder ty valve ports provided with tappets. The chambers are 
connected at the upper part thereof by a channel upon which a recipro- 
cating slide valve works. 


312. Horizontat WIND-WHEELS, F. H. F. Engel.—Dated 23rd January, 


1880.—(A communication.) 6d. 

This ists in the arrang its of placing vanes or wind sails in 
pairs on horizontal axles attached to an upright main shaft, one vane or 
sail on each side of the main shaft, which vanes are arrested by levers 


fastened to the axles and set at right angles to each other. 


314 Rope Stoppers, W. M. Bullivant.—Dated 23rd January, 1880. 6d. 
This consists in the construction of es eee with a block rolling 
upon excentrics or inclined legs in the tion in which the rope tends 
to run, and so causing the ropeto be nipped between the block and a 
cover or opposing surface. 
315. Generatinc, CONTROLLING, AND UTILISING ELECTRICITY FoR LiIGHT- 
4 &c., W. R. Lake.—Dated 23rd January, 1880.—(A communication.) 


The field ets are made as a hollow rectangular frame of iron, upon 
two sides of which are wound coils in such a manner as to cause 
remaining sides of the frame to become of opposite polarity. The frame 
is constructed of symmetrical halves bolted together. 


Sream Borwers, &., EB. Davies. --Dated 24th January, 1880. 


_ This relates to im ts No. 591, dated 14th February, 
1876, and No. 4014, , 1877, and consists in making 


tchod tod 


vements on 
29th 


moving part of the split cone upon a hinge formed at one end, also sur- 
rounding the split cone and the overflow orifice with an air-tight casing, 
but so that movement can be imparted to the movable part of the split 
cone, and in closing this casing so that it will be air-tight by causing the 
outlet from the overflow chamber to ascend and retain a column of water 
sufficient to seal it. Two ———_ with split cones are combined in 
the same axial line, so that the split cone in one is used as described in 
patent No. 4014, of the year 1877 ; or with the casing described one split 
cone acts for that part of the jet where the steam is in the centre, and 
the other split cone where the steam is on the exterior of the jet. 


$18. Frvers ror MacHiInery For SPINNING aND Corton, &c., 
H. Whitworth.—Dated 24th January, 1880. 4d. 

This consists in fastening a hooked Se ge pon on the flyer towards the 
top upon which the bears ins! of upon the flange of bobbin. 
319. =. Woot, M. Bauer.—Dated 24th January, 1880.—(4 communi- 

cation, 

This consists chiefly in a differential mechanism placed between the 
feed rollers and the spindle, in which the thread coming frem the feed 
rollers is twisted and drawn out in such a manner that these two opera- 
tions can be varied independently. 


320. Kitys, M. Bawer.--Dated 24th January, 1880.—(A communication.) 


6d. 
This consists in closing the kilns at the top, a them in a ring 
or series, and establishing communication between adjoining kilns in 
such a manner that the gases of combustion can be made to pass from the 
top of one kiln to the bottom of the adjoining kiln, in order to dry and 
heat the material to be burnt in the latter. 

321. Treatine Waste or Scrap Tinnep Iron, &c., B. Biggs.— Dated 24th 

January, 1880. 4d. 

This consists in dissolving waste or scrap tinned iron, or waste, or 
scrap iron in an acid or acids, and precipitating the iron from the solution 
pS nassing into it ammonia or carbonate of ammunia, produced by dis- 

ling ammoniacal liquor and purifying the vapour therefrom, the tin in 
the case of tinned iron being precipitated onl vemeved before passing 
the ammonia or carbonate of ia into the soluti 


322. Borries anp Stoppers, &c., A. Specht.—Dated 24th January, 1880. 
—(A communication.) 6d. 

This consists, First, in a stopper with studs attached ; Secondly, in an 
apparatus for manufacturing the grooves in a bottle mouth suitable for 
the reception of these stoppers, with particular ard to a movable 
mandril and to the bi of thanism for effecting the cutting 
of these grooves. 

323. Wixpinc, Reevinc, Warpine, &., Yarn, J. and T. A. Boyd.— 
Dated 24th January, 1880.—({Partly a communication.) 6d. 

This consists, First, in detector levers made principally of wood ; 
Secondly, in the arr t for Pp ting for slackness of the 
or thread, wherein a frictional surface is ee so as to be touched by 
the yarn or thread on its way from the bobbin or cop or reel to the 
detector lever when such yarn or thread is slack. 

324. Cotourinc Matrers ror Dyeinc aND Printine, J. A. Dixon.— 
Dated 24th January, 1880.—(A communication.) 4d. 

Colouring matters are obtained b from nitrosodimethylanilin 
or from the nitrose derivative of any of the tertiary aromatic monamines, 
by the action of sulphite or hyposulphite (thiosulphate) of i 
thereon, the sulpho acid of the corresponding reduced base or its ammonia 
salt, and by then suaenins such sulpho acid or its said salt to the 
successive action of sulphuretted hydrogen and of an oxidising agent, 
such as ferric chloride. 


325. Cut-orr Motion ror Steam Enotnes, J. and G. Bentley.—Dated 24th 
January, 1880.—(Not proceeded with.) 2d. 

This consists in so connecting the governor and the throttle valve that 
the governor does not act upon the throttle valve until the engine com- 
mences to run beyond its usual speed. 

326. Batt-anp-socket Apparatus, G. D. Peters.—Dated 24th January, 
1 


880. ‘ 

This consists in a ball-and-socket device, or ball castor, in which the 
ball is enclosed and held by and between three or more claws, branches, 
or similar portions of the socket, the employment at the upper part of 
the said socket of joints or projections which bear upon the » and are 
so arranged that the force applied to cause the rotating of the said ball 
will exceed the force that resists its rotation. 


327. DistrisutTinc Manors, C. Kesseler.—Dated 24th January, 1880.—(A 
communication.) 6d. 

The stirring rake which is P in a or link at each 
end is worked there and back by tooth wheels from the road wheel shaft, 
and by a crank pin and connecting rod, so that it partakes of swinging 
motion as well. Two scrapers receive a simultaneous up-and-down 
motion to constantly raise and lighten the manure which is pushed 
against the ends. The rollers and other parts at the slanting side wall 
are placed on the supply box, and the slanting wall is lined with glass 
or earthenware. The distributing box is turned relatively to the road 
wheel by a crank handle on a screw coupled to a rod. 


328. Drawers ror Desks, &c., £. Krauss.—Dated 24th January, 1880.— 
(Not proceeded with.) 2d. 

This ists in an arrang t whereby two or more drawers may be 

opened and shut by one operation. 


Soe Fastener, H. W. Southcombe.—Dated 24th January, 1880. 


Two metal arms are pivotted at one end and secured to the two sides 
of the — in the glove. One arm is formed at its pivotted end like 
a disc with a portion cut away. The other arm also terminates in a disc, 
and on it is a lever pivotted above the lower or pivotted end. A portion 
of the lever above the pivot is cut out so as to leave a narrow strip on the 
inner side lying against a stud proj from an ear on the inner part 
of the arm to which the lever is attach There is a corresponding stud 
on the wider portion of the lever. 

330. Gas Enornes, C. Linford.—Dated 24th January, 1830. 10d. 

The cylinder has a space at each end wherein the piston does not 

travel to be used as a compressing and igniting chamb each chamb 


mixed with potato flour, the mixture being boiled, and then used to im. 
pregnate the woven fabric. ¥ 
341. Spixnino, Denby, J. Helliwell, W. Hillary, and W. Riley.—Dated 


26th January, 1880. 
The spindles of spinning, twisting, and roving machines are arranged 
so that the bobbins, when full of yarn or roving, may be doffed by 


mechanical means without disconnecting the flyers. The upon 
yarn can be regulated to suit varying 


342. C. Gumpel.—Dated 26th January, 1880.—(Not 
wu 


-) 2d. 

A metal wire is hued like a hook, the point of which is widened into a 
flat loop and covered with a On the shank is pivotted a lever, the 
end of which has also an en! ment fitted with a pad, and this arm is 
acted upon by a spring to force the two parts together. 
$348. Gas Motor Enorves, C. D. Abel.—Dated 26th January, 1880,—(A 

communication.) 6d. 

This consists in the double connection of the intet port of the cylinder 
with the mixing ber for gas and air, such dou connection 
effected, First, by an aperture, slide cavity, and igniting port ; x 
Secondly, by a valve, so that the combustible charge is © to enter 
the cylinder both through the igniting port and through the valve. 
344. Inpicatinc Lever or Warer 1N SreaM Borers, J. Reimann.— 

Dated 26th Janwary, 1880.—(Not proceeded with.) 2d. 

A float is enclosed in a separate apparatus connected to the boiler by 
two pipes, one for steam and the other for water, and to the float the in- 
cating apparatus is connected. 
$345. Mayuracture or Sprit Cane into Tissues, J, Nyland.—Dated 26th 

January, 1880.—(A communication.) 4d. 

The cane is split to the desired form and woven in an ordinary loom 
with warp and woof. 

346. Nosesaas, F. M. Campbell.—Dated 26th January, 1880. 6d. 

A loop or ring is soldered to the upper portion, to the sides, or mounted 
loosely on a buckle on the side straps of bags suspended by ro; 
taking on to the rein peg, so as to enable the horse to feed to the 
bottom of the bag. A hook provided witha — —_ turning on a 
pin is fitted to the head gear of the horse for the rope from which the bag 
is suspended to pass through. 
$48. ror Boots anp Suogs, 7. Owens.—Dated 27th January, 1880. 

—(Not proceeded with.) 2d. 

A metal shank is driven through a leather head, and rows of the nails 
thus formed are inserted in the boot to keep it off the ground, and allow 
wet to pass through the rows of nails without wetting the sole. 


e e pin ollow an with a w 
which fluid pressure acts to apply or remove the brake pressure. et 
350. Execrric Lamps, J. P. C. de Puydt and J. Cougnet.—Dated 27th 
January, 1880.—(Not with.) 2d 
The light is developed from pieces of carbon in a closed vessel in which 
a vacuum is maintained. 


352. Screw pre W. H. Daniels.—Dated 27th January, 1880.—( Not 


To a shaft are attached at right angles, and at convenient distances 

, any number of arms fixed in two, three, or four rounds round the 

To each arm are attached trident-like, one, two, or three fans 

sha 80 as to always present to the water, except where they are joined 

to the arm, either a flat surface parallel to and at right angles to the vessel's 

keel, or an inclined plane of triangular shape tapering y across 
the fan on both sides of it, but in opposite directions. 

th January, 1880.—({ Not wi . 

A long shallow cylindrical water chamb cted to a main 
service water pipe, and fitted with an upper hollow chambered cover 
carrying the regulating valve and operating lever, the two parts being 
bolted together and separated into two compartments by a diaphragm. 
354. Peramnucartors, J. Watterworth.—Dated 27th January, 1880. 6d. 

This consists in the construction and use of single seated perambu- 
lators and similar vehicles with side and front panels, and with roofs 
capable of being completely and readily closed and opened at will, com- 
bined or not with movable or adjustable glass side and front lights, the 
whole being arranged after the fashion of a single landau broug! - A 
modification is shown for double-seated perambulators. 

357. Drawixe eg A. V. Newton.—Dated 27th January, 1880. 


communication. 
In double jointed compasses the legs are formed to receive below the 
joints a detachable bar, which when secured by screws ensures the paral- 
elism of the legs and holds them firmly in their set tion. To insure the 
lelism of bow pens and bow pencils used for wing small circles, 

the limb of the a is extended upwards and terminates in a m 
head. In this limb is a socket for a horizontal bar, which projects at 
right angles from the pencil or pen leg. Below this bar is a second bar 
and passing through a second socket in the point leg to receive 
a micrometer nut. A micrometer nut is applied to the drawing pen for 
adjusting the nibs, and an adjustable guide pin is fitted on the back 

blade for use with rulers. 


358. Rutine Lives, A. V. Newton.—Dated 27th January, 1880.—(A com- 


munication.) 6d. 
This is an instrument for facilitating ruled shading and hatching, and 
ists of an arrang t for shifting the pen a given distance after 


each line is drawn. 
359. J. Dixon.—Dated 27th January, 1880.—( Not proceeded 


The pianofortes are constructed with two bellies (instead of one as 
hitherto), with the strings strung on the face of each, and the n- 


has suitable ports and valves. In a cylinder with two pistons moving 

away from each other is fitted a double nozzled pipe to lead the gaseous 

fluid to the centre ; one nozzle is above and the other is below a parti- 

tion plate, around the edge of which a clearance is left so as not to 

divide the charge. 

$331. or Bookpinpers’ Ciotn, H. Thornton and F. B. 
Walmsley.—Dated 26th 2d. 

This consists in the use of bookbinders’ cloth formed of a combination 
of cloth and paper. 

332. Gas Burners or Licuts, J. R Fielding and B. Butterworth.— Dated 
26th January, 1880. 4d. 

On the sides of the burner at a distance from the apertures are projec- 
tions against which the flame impinges. 

333. Foipine Cuarrs, W. H. and 8. Vaughan.—Dated 26th January, 1880. 
Not proceeded with.) 4d. 

The chair is made so that the height of the seat and inclination of the 
back can be regulated at will, the chair being capable of folding into a 
small space when desired. 

334. Fasteners ror Evastic Banps or Garters, M. Innes.—Dated 26th 
January, 1880. . 

The clip consists of two plates, the outer rather larger than the other, 
and having its edge turned over inwards. The back piece fits inside the rim 
and is provided with teeth turned inwards, which grip the band between 
them and the rim of the outer plate. 


335. Heatine THe Feep-warer of Steam Borters, G. and J. Weir.—Dated 
26th January, 1880. 6d. 
The heating is effected by inj steam into the water, or in other 
words, beneath its surface. This is done in a manner to ce a circu- 
lating motion in the water and so as to avoid objectio: le noise. 


336. Borer Fountain, J. F. Hayne.—Dated 26th January, 1880, 


4d. 

The base is of galvanised iron, and from its centre rises a vertical tube 
with its top curved into a horizontal direction, and is capable of throwing 
out 15 gallons per minute. Within the base is a su on of tortuous or 
alternately right and left spiral passages, a so that when the appa- 
ratus is placed in a boiler the hot water therein is, drawn up the 

ages and inually forced from the bottom to the surface of the 
boiler through the discharge pipe on to the clothes beneath. 
33'7. Enporsinec on MARKING CHEQUES, &., W. W. Pearson.—Dated 26th 
January, 1880.—(Not proceeded with.) 2d. 

Tke endorsement of the amount is punctured in the paper by pins 
fixed in the periphery of wheels. 

338. Bicatcrum PHosPHaTes AND SUPERPHOSPHATES, G. W. von Nawrocki. 
—Dated 26th January, 1880.—(4 communication.) 4d. 
The bicalcium phosphates and strong ey ye] are produced 


from guano, animal charcoal, phosphorate, or mix these, by the 
agency of muriatic or other acid capable’ o' dissolving triphosphate of 
cium. 


339. Exrractinc Moisture rrom Wuitine, &c., 7. Marshall. —Dated 
26th January, 1880. 4d. 

This consists in the mode of extracting and ng from 

whiting and other substances by subjecting the same to the action of 


absorbent materials or suckers heated by steam or other artificial means, 
whereby the moisture is withdrawn from the whiting or other substan 
and subsequently evaporated by heat. 

340. Woven Fasrics, G. W. von Nawrocki.—Dated 26th January, 1880.— 


(A communication. 
Vegetable fibre cell 


sul ces, 


is divided into the finest fibres and intimately 


Pp t the bellies in the centre of the iostrument. The 

two bellies are joined to a frame, allowing a space between them, in 

which the perpen: are placed so that the tension is directly on 

their ends. 

860. Neckties or Scarves, J. A. Malam.—Dated 27th January, 1880.— 
N with.) 2d. 


(Not 

The necktie has the appearance of a tied knot, but is made of a flat 

piece folded over a wire frame, from which it can be detached for 

reversing or it. 

$361. Agratep Beveracss, 8. C. Davidson.—Dated 27th January, 1880. 
4d. 


A weak infusion of coffee is put into a bottle and then aérated water is 
injected into it, and sugar added. Cocoa or chorolate are similarly 
treated. 


362. Aeratep Beverace, &. C. Davidson.—Dated 27th January, 1880. 
4d. 


A weak infusion of tea when cold has carbonic acid gas forced in it, and 
is then sweetened and bottled. 

868. Creasers ror CarTrinces, &., J. S. Bdge, jun.—Dated 27th 
January, 1880. 10d. 

This consists in the combination of a plunger with a parallel 
sliding rod carrying the creasing lever, the plunger and creasing 
lever moving 
364. Bepsteaps, J. Trobridge.— Dated 27th January, 1880. 6d. 

The legs of the bedstead are separate from the other poe to which 
they are secured in any suitable manner when in use, but may be 
removed for facility of packing. Or the leg may be smaller than the rail 
or upper portion of the end, in which it would slide and be secured by a 
pin when drawn out the required length. 


365. or CrusHine Stone, &c., G. Dalton.— Dated 27th January, 
880. 


This relates to improvements on patent No. 3461, dated 28th August, 
1869, and consists in pivotting the ting or movable jaw to one arm 
of a double-armed lever or set of double-armed levers mounted upon a 
centre in the framing, and the other arm of which lever or levers is 
jointed to a lever operated by an excentric arm upon the actuating shaft. 
adhertabte toggles are provided to obtain the lateral thrust of the jaw, 
which in conjunction with its downward motion produces the breaking 
or crushing action. 

8366. Treatinc Dexrrine, Mattose, A. L. Bruce, G. Stenhouse, W. 
McCowan, and A. Haddow.—Dated 27th January, 1880. 8d. 

This relates to improvements on patent No. 3230 of the year 1879, and 
consists in replacing the ee and striker for causing the liquid 
dextrine or other substance to projected in the form of spray upon 
the drying cylinders, by a trough or channel open at the ends, one side 
being stationary and the other formed by the surface of the cylinder ; 
the bottom is adjustable and pressed against the cylinder by set screws. 
The dextrine is supplied by a pump, and to prevent it cl the pipe 

h which it flows a n or other valve in the pipe and 
shut at intervals. A scraper is capable of sliding along the trough to 
remove any ridges of dried material from the cylinder. 

36'7. Lona Span Bripges, A. Barclay.—Dated 27th January, 1880. 6d. 

The single span consists of two lattice girders, the apex of 
each above the centre of the piers upon which they are respec- 

ed, the base of the triangles forming the roadway, and mi 
with the hypot at the central point of the span. 

368. For Surps’ Borros, &., T. Trebell.— 
Dated 2 ‘anuary, 1880. 
The composition consists of 2cwt. of black lead, }cwt. French chalk 


tively 


| 
349. Locomotive Tram anp Roap Cars, 7. Turton.—Dated 27th 
January, 1880.—{Not proceeded with.) 2d. 
The wheels are arranged so that the driving wheel runs on the road 
and the other wheels on the metals. There are three wheels, the driving 7 
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jowt. palm oil, 25 gallons resin oil, to which 141b. of red lead or other 
pigment is added. 
Rott Tonacco, &e., A. Lendrum.—Dated 28th January, 1880.— 
‘ot proceeded with.) 2d. 

mm rolls are ph noo by rings of metal or other similar material, in 
place of ropes while being subjected to the action of the press, 

370. Puarrina Macuines, H. J. Haddan.—Dated 28th January, 1880.—(A 
communication.) 6d. 4 

Two revolving drums are situated at the two ends of a frame, an 
carry an endless belt to which the grate bars are attached. Two 
standards are secured one to either side of the frame, and form guides for 
the reciprocating plaiting knife, from the centre of which a bar extends 
pena y upward, and passes through a socket in a transverse beam with 
sleeves guided by the standards, Each end of the beam forms the 
fulcrum of a pitman, the lower end of which is attached to and moved 
by acrank shaft. The vertical bar of the knife may be fixed in the socket 
of the beam at the desired height by set screws, and the crank shaft 
carries an excentric which moves the short arm of a lever, the other arm 
of which carries a pawl moving a ratchet wheel mounted on the shaft of 
one of the drums, and thus imparting to the belt an intermittent rotary 
motion corresponding to the motion of the knife. The depth of the 

jlaiting is regulated by setting the knife at a greater or smaller distance 

From the grate. 

371. Meratiic Tunes or &e., J. Atkinson.—Dated 28th 
January, 1880.—(Not proceeded with.) 2d. 

The bloom is placed on the top roller of a pair of rotary rollers, at each 
side of which is a grooved plate. A bar is passed between the bloom and 
the bottom roller, being guided by the grooved plate, such bar passing 
through each groove successively, and forming corresponding grooves in 
the bloom. When the whole length is thus grooved, the plate is shifted 
and the operation repeated until the desired length is obtained. 

872. Tricycies Bicycies, &c., 8. Davies.—Dated 28th January, 1880, 
—(Not proceeded with.) 2d. 

The frame consists of four sides, the right-hand side being continued 
beyond the front, and curved in line with the hind wheel, fitted into 
an adjustable head of the front fork, The treadle levers and the connec- 
tion with the crank axle are made in one; the front ends are open to 
receive the pedals and the other end is fitted to the throw of the crank. 
The tire is of wood covered with leather. The front fork of a bicycle is 
continued below the centre of driving wheel and cranked towards the 
front and outwards at lower end, on which the treadle works. The 
treadle is fitted with a jaw working on the end of the drop, and in its 
centre is a slot to receive the connecting-rod fitted to the crank of the 
driving wheel. 

375. Sroprinc STEAM AND OTHER Enornes, J. Zate.—Dated 23th January, 
1880. 6d. 

A pressure cylinder is placed near the stop valve and contains a piston 
attached to a toothed rack gearing with a pinion on a shaft to the stop 
valve spindle. A catch box is formed on the pinion which gears with a 
sliding catch screwed on the shaft, and in connection with the catch-box 
is a lever actuated by a magnet fixed near its top end. Above the cylinder 
is « vertical rod, near the top of which is a long slot hole, in which is a 
catch lever carrying a ball. At the bottom of the rod isa projection with 
acatch jointed to another red sliding in guides and suppoeted by the 
catch. On this rod is a projection that supports the first lever when the 
rod is carried by the catch, and keeps the sliding catch-box out of gear. 
376. Mitunery, Hat, oTHeER Boxes, W. Dickinson, sen.—Dated 28th 

January, 1880. 6d. 

Corresponding dovetails are made in the edges of the cardboard to be 
joined together by means of dies, and when the two ends are forced 
together and secured by the lining or covering of paper, a durable joint 
is made. 

8377. anp Frames, R. Lees.—Dated 28th Janu- 
ary, 1880. - (Not proceeded with.) 2d. 

This consists of the employment of a tube revolving by means of the 
wharve ordinarily used on a dead ve fixed in the bolster rail. The 


bottom of the tube revolves in an oil chamber, and by an aperture in the 
tube the oil rises tothe top. At the foot of the dead spindle is a hole 
to receive a footstep, on which the tube rests, and there is another bear- 


ing inside the bottom of the tube, The bobbin is placed on the tube and 

three-fourths of the bobbin is below the bearing. 

379. Steam Encines AND W. R. Lake.—Dated 28th 
January, 1880.—(A communication.) 4d. 

An iron tube is fixed to the vertical steam boiler, but has no communi- 
cation therewith, serving only as a support to which the engine and 
movable wheel frame or fore-carriage on which the pole or shaft is fixed 
are attached. 

380. Cueckine THe Issve or Tickers on Coupons, J. Comru.—Dated 
28th January, 1880.—(Not proceeded with.) 2d. 

The tickets are arranged in a continuous roll inside the case of the 
apparatus described in patent No, 4735 of the year 1879, and are drawn 
forward by a pair of rollers to be clipped. The rollers may also be used 
to print any device on the tickets. 

881. Apparatus For Propuctno Arr Brast, C. D. Abel.—Dated 28th 
January, 1880.—(A communication.) 6d. 

This consists in the use of apparatus for producing air blast wherein a 
number of cells or buckets are caused to descend with their open ends 
downwards into a liquid so as to.carry the air confined in them a certain 
depth below the level of such liquid, and then to discharge such air into 
a submerged receiver. 

382. Foor-warmMers on Heaters ror Raitway Caraiaces, &e., C. D. 
Abel.—Dated 28th January, 1880.—(A communication.) 64. 

This consists in the construction of a foot-warmer or heater for a 
carriage or apartment with an internal flue tube in which slow combus- 
tion of fuel is maintained. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

More work is being done at the mills and forges this week 
than last. The demand of the past few days has spread itself 
over a wider area, and embraces a more varied description of 
products. Yet it has not been possible to get better terms from 
customers in other than rare instances. The makers of bars and 
hoops not of the highest qualities are, next to the general sheet 
makers, the best employed. One case is within my knowledge 
in which a weekly output of about 700 tons will not in the 
ensuing three months exhaust the orders which have been booked. 
Home and export merchants are in that case the best customers 
for the bars, and the United States is the chief buyer of the 
hoops. As tothe terms upon which these orders have been 
accepted, I say nothing. Competitors who are less favourably 
circumstanced assure me that they leave no profit to the maker 
of the iron; but I happen to know that at the rates at which 
the bulk of the crude iron which will be needed has been pur- 
chased, money will be made by the business. : 

The sheet mills from which the makers of galvanised roofin 
sheets obtain their supplies are no less busy than a week ago, an 
the galvanisers no less anxious to obtain prompt supplies. 
Quotations for sheets were not therefore stronger 
day—in Birmingham or yesterday in Wolverhampton than they 
were a week ago. Some makers continued to quote £8 for singles, 
and £9 10s. and £11 respectively for doubles and latens; but 
there were others who do not make a minimum quality who 
would have been content with 5s, less in each case. Yet the 
galvanisers declared that they could buy on terms more favour- 
able to themselves than those quotations implied. 

There is a little more doing this week in good boiler-plates, for 
which £9 10s, and for a little less valuable description £9 is bein 
required. Nor is there less business doing in plates denominate 
‘‘hoiler,” for which a figure as low as £8 a ton has, I know, in 
the past day or two been accepted. 

few more marked bars are demanded; but even the £7 10s. 
quotation has not yet induced buyers to order freely. 

Strips are going away freely to the tube manufactories, and 
shipments are still being made to the United States and to 
Germany; but the new orders booked since my last represent 
only a small total. Better prices are obtainable than before the 
tube mills became busy; but it was not eusy to-day to sell tube 
strip at £6 a ton. 

_ The wrought iron tube makers are doing a capital business. 
Germany, France, and Hamburg are buying largely of gas, water, 
and steam tubes; and advance home orders, in anticipation of 
the laying in of winter stocks, are coming to hand well. Manu- 
facturers have declared an advance by reducing discounts 5 per 
cent. Prices remain irregular. ‘There are a few instances in 
5 the reduced discount will be to the extent of only 2} per 
cent. 


Although £3 12s. 6d. was asked for all-mine pigs, it was not 
impossible to buy at £3 7s. 6d. Smelters who a twelvemonth 
ago held out for prices not easy to be got, are now, without 
making much noise about it, “‘doing the best for themselves.” 
Nor were all the hematite sellers so strong in their terms, when 
business was meant, as they were a week ago. Orders might 
have been placed at a good half-crown under the open market 
quotations relating to certain Welsh brands. Thorncliffe iron 
was not to be bought at anything under £3. Poor and medium 
South Staffordshire qualities to mix with the hematites some time 
ago bought are steadily increasing in demand. 

From a local return it appears that out of 146 blast furnaces 
erected in South Staffordshire, the proportion idle is much less 
than it was a year ago, when only twenty-six furnaces were in 
operation. Several of the furnaces have not been lit up for over 
ten years, and in one instance it is said that a furnace has not 
been at work for twenty years. In the latter period about forty 
furnaces of the district have been dismantled. 

The supply of Northampton ore is very abundant. To-day 
one agent would have been happy to book orders for 50,000 tons ; 
but consumers were shy of operating. 

Coal and coke had each a little better aupeanane. Collie: 
owners have scarcely ow sold enough to justify them in demand- 
ing an increase upon the figures I gave in my last; stiil they are 
more reluctant than they were a week since to book heavy lots 
on those terms. The coke merchants demanded a rise of from 3d. 
to 6d. per ton upon most qualities. 

The constructive engineers and the ironfounders report 
gradually improving prospects for the winter months, on account 
of railway and sanitary needs both at home and abroad. 

The Tyne and the Clyde, and the Tees are sending from the 
shipyards better orders fur shipping tackle; which for export to 
Northern Europe is upon more animated sale as the period for 
the closing of the ports comes on. 

The chain makers are still upon strike for an increase in wages 
upon close-link work. 

About 200 operative horse-nail makers at Sedgley are upon 
strike because the masters refuse to pay wages at the rate of 3s. 
a thousand. 

A strike affecting nearly thirty thousand men is impending in 
the nail trade of South Staffordshire and East Worcestershire. 
It is stated by the men that reductions of 10, 20, and 30 per cent. 
off the January price list have taken a and that still further 
reductions are threatened. The colliers’ strike at Silverdale, 
North Staffordshire, has come so an end. The men have for the 
present accepted the reduction in their wages. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


In the iron trade of this district there has been very little new 
business doing during the week. Consumers are still working off 
the stocks which were purchased two or three months back, and 
makers are mostly kept going with deliveries on account of old 
contracts. Consequently, although there is an absence of demand, 
and very few new sales are reported, there is no actual weakness in 
the market. In a few cases makers who are not so well sold, and 
are beginning to put into stock, would be willing to take a little 
less money if good orders were offered for prompt delivery, but 
generally prices are well maintained, makers as a rule showing 
no disposition to force business by offering concessions to buyers, 
whilst they decline to book for long forward delivery at present 
rates. Iron users on the other hand are almost equally averse 
to entering into speculative transactions, preferring apparently to 
work on with their stocks for the present, or at any rate until 
some change in the market induces them to give out fresh orders. 

Lancashire makers of pig iron are generally sellers at about 
49s. for No. 4 forge and 50s. for No. 3 foundry, less 24 per cent. 
delivered into the Manchester district, any quotations above 
these being purely nominal. I do not hear of many new orders 
being received, but a good deal of iron is still going away from 
the works on account of old contracts, and very little iron appears 
at present to be going into stock. 

n outside brands the market has been very dull. In Lincoln- 
shire and Derbyshire irons, which in some cases are to be bought 
at a shade under local brands, the business reported is extremely 
small, and north country irons still meet with no sale in this 
district. For Lincolnshire and Derbyshire irons delivered equal 
to Manchester quotations range from about 48s. 6d. to 50s. per 
ton, less 24 per cent., and g.m.b. Middlesbrough irons have been 
offered at about 50s. 4d. per ton net cash. 

A moderate business has been reported in the finished iron 
trade during the week, and the forges in the district continue 
moderately well employed. There is, however, no real activity in 
the market, and no better prices are obtainable, the average 
quotations for delivery into the Manchester district remaining at 
£6 2s. 6d. to £6 5s. for Lancashire, and about the same figure for 
North Staffordshire bars. 

Ido not yet hear of any material improvement in the engineer- 
ing branches of trade, but most of the works are kept fairly going, 
although it is generally only from hand to mouth. 

The Cyclops Ironworks and plant, situate at Openshaw, near 
Manchester, were on Tuesday offered for sale by auction, but no 
genuine bid was made, and they were consequently withdrawn. 

The coal trade of this district, so far as the home demand is 
concerned, continues extremely dull, with as low prices as ever 
ruling inthe market. Round coal, both for house fire and manu- 
facturing purposes, is abundant in the market and bad to sell. 
Engine fuel of good quality moves off without difficulty, but any 
pressure is more due to the present small production of slack 
than to any actually large requirements on the part of con- 
sumers. Quoted prices are without material change, and at the 
pit mouth average about 7s. 6d. to &s. 3d. for best coal, 5s. 6d. to 
us. 3d. for seconds, 4s. 6d. to 5s. for common, 3s. 9d. to 4s. 3d. 
for burgy, and 3s. to 3s. 6d. per ton for good slack, but with the 
keen competition which still prevails in the market, it is difficult 
to say what needy sellers are taking to secure orders. 

In the shipping trade the improved demand noticed last week 
continues, and during the past week a considerable quantity of 
coal has been shipped. In some few cases rather better prices 
are reported to have been obtained, but there are still very low 
sellers iu the market, good steam coal delivered at Garston 
or Liverpool being offered at about 6s. 6d., and seconds house 
coal at 7s. to 7s. 6d. per ton. 

The representatives of the Lancashire coal trade commenced 
this week to hold their Manchester market in the Cotton Waste 
Dealers’ Exchange. 

There is a steady demand still experienced for all qualities of 
hematite pig iron, and makers have lately booked several good 
contracts. The inquiry from foreign as well as British con- 
sumers is well maintained, and the business doing is such as to 
justify hopes that the iron and steel trades will be well employed 
for oe sieet months to come. The winter season will probably be 
a brisk one both in the iron and the steel trades. There is no 
change in the output of iron to notice, but as a few furnaces are 
ready for being put in blast, an increase may soon be expected. 
The Barrow Tron and Steel Company has a rew furnace almost 
ready for blast, and the Ulverston Company re-lighted one last 
week, but with the intention of blowing another furnace out. 
Where re-lined furnaces, however, take the place of defective 
ones, it always results in an increased production. Prices are 
still showing a tendency towards improvement, but quotations 
are unchanged. Steel makers are very fully employed both in 
the production of railway and general merchant material. Iron 
ore is in steady request, and prices range from 13s. 6d. to 18s. 
per ton at the mines, according to quality, 15s. being about the 
average value. The other branches of industry throughout the 


district are still well furnished with orders, 


The West Cumberland Iron and Steel Company has’ put its 
fifth furnace in blast, and a new blowing engine erected at. the 
north of the furnaces has been put in operation. The new mills 
erected at these works for the production of Siemens and Bessemer 
a = have been put in operation, and are well supplied with 
orders. 

A new rail mill is about to be put down at the Moss Bay Iron 
and Steel Works, which it is expected will result in doubling the 
output of these works. 

The new furnace built by Messrs. Kirk Bros., of Workington, 
will soon be put in blast. A revival in the finished iron trade is 
shown by the fact that this firm last week resumed operations at 
the Ellen Rolling Mills, Maryport, which have stood idle for 
several months, 

The Whitehaven Shipbuilding Company has received an 
order from a Liverpool firm to build a new steamer. It has 
already three vessels on the stocks. The company has issued 
3712 shares towards 4000 which it was proposed when the com- 
pany was formed a few months ago to allot. 

essrs. Henderson and Sons, Solway Foundry, Maryport, are 


erecting new and powerful machine: the fitting department 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

ConTRARY to general expectation, the returns of the Cleveland 
Jronmasters’ Association for the month of August show a con- 
siderable increase in stocks, That increase, however, has not had 
the effect of deteriorating prices. The following is a full state- 
ment of the returns :— 


MAKE OF CLEVELAND PIG IRON. 


Port of Total of 
Middlesbrough. district. 
Tons. Tons. 


on: 
Month ending 31st July, 1880 .. 131,824... .. .. .. 168,254 
Month ending 81st August, 1830 135;418 |. 
Increase upon July, 1880 .. .. .. 5,428 
MAKE OF OTHER KINDS OF IRON 
(Including hematite and spiegeleisen). Total of 
district. 


Month ending 31st July, 1880... .. .. .. 49,354 
Month ending 21st August, 1880 .. .. .. .. .. .. 48,823 

Decrease upon July, 1880.. .. .. .. 531 


Total make, August, 1880.. .. .. «+ eco 217,505 


Increase upon July, 1880 .. .. .. 4,897 
SHIPMENTS FOREIGN OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. 
Month ending 31st July, 1880... .. .. 44,789 
Month ending August, 1880 .. .. .. .. .. ‘88,778 
Corresponding month last year .. .. .. oe «. 31,183 


Increase upon August, 1879 .. .. .. 2,595 
SHIPMENTS COASTWISE OF PIG IRON FROM PORT OF 


MIDDLESBROUGH. 

Month ending 31st July, 1880 .. 

Corresponding month last year .. .. .. .. 30,316 
Increase upon Aug., 1879 .. .. .. 8,571 


MAKERS’ STOCKS OF CLEVELAND IRON. 
Port of Middlesbrough Total of district 
82,465 


3lst July, 1880 465 ce ce 105,389 


Increase upon July, 1889.. .. .. .. .. 19,544 
STOCK IN WARRANT STORES. 

Public stores, 31st July 1880 .. .. 

Public stores, 3lst Aug., 1880.. .. .. - _112,099* 

Makers’ stores, 3lst July, 1880 .. .. .. 41,555 

Makers’ stores, 3lst Aug., 1880 .. .. 36,494 

ABSTRACT. 


Increase in make of Cleveland iron upon July, 1880 .. 5,428 
Increase in makers’ stocks upon July, 1880 .. .. .. 
Increase in stock in public stores upon July, 1880... .. 1,786 


Decrease in stock in makers’ stores, upon July, 1$80 .. 5,061 

Net increase in stocksand shares. .. .. .. .. +. 16,269 
*In North-Eastern Railway Company's stores .. 18,798 
In Messrs. Connal and Co.’s stores... .. .. .. 93,301 
112,099 


On Tuesday the market was firm, at 42s. for No. 3, and makers 
even declined to sell at those prices, a immediate delivery. 
Shipments within the last few days have been comparatively 
but judging by the inquiries which have recently been made, the 
deliveries, both on foreign and coastwise account, will in all 
ta large during the present month. The North- 

Jastern ilway traffic returns again show an increase of 
£12,782 over the corresponding week of last year, nearly £8000 of 
that increase being attributable to minerals. 

There is considerable briskness in the crude iron trade, and 
notwithstanding the increase of stocks, makers are going on pro- 
ducing as heavily as possible. 

There is no change of any importance in the manufactured iron 
trade. Manufacturers have a sufficient quantity of orders on 
hand to keep their works constantly going. Late prices are 
maintained. 

A sectional strike has taken place at the shipyard of Messrs. 
Raylton, Dixon, and Co., Middlesbrough, sme 200 platers’ 
helpers have left work because of the employers’ refusal to grant 
an advance of we. This fact may be considered to some 
extent indicative of a feeling which is beginning to gain ground 
in the shipyard, in favour of a general advance of wages. 
Whether the state of trade really warrants such an advance at 
present is an open question. 

The disastrous explosion which occurred on Wednesday at the 
Seaham Pit in the South Durham coal-field has cast a gloom 
over the extensive coal-mining industry of that district. The 
Durham coal-field has for many years been singularly free from 
explosions. It is feared that nearly 200 men have lost their lives. 
The pit is the property of the Marquis of Londonderry. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) : 

At the Atlas Works, (Messrs. John Brown and Co., Limited 
there is some briskness being shown in the armour-plate mills ; 
14in. and 16in. compound “Ellis” plates are being manufactured 
for the turrets of the Ajax ; while 10in., 10}in., and 114in. plates 
are in course of coustruction for the Conqueror. Messrs. Brown 
and Co. are also manufacturing the steel girders for the bulb 
tees for three ships at present building at Messrs. Napier’s yard, 
Glasgow, for the Lords of the Admiralty. Another large order 
has been placed with Messrs. Brown and Co. by the Russian 
Steam Navigation Company, trading between London and 
Odessa. The order, which is the second of its class, is for the 
steel-plates, angles, and bulbs of a new vessel to be added to that 
company’s fleet. A good deal of work is also being done in steel 
for torpedo boats, and there is considerable business doing in steel 
ship-plates. 

At the Cyclops Works—Messrs. Charles Cammel and Co., 
Limited—the ‘* Wilson” compound plates are being produced to 
the order of the Admiralty, for the Agamemnon -and the 
Conqueror. The thickness is the same as those ordered from 
the Atlas Works. This company is largely engaged in the pro- 
duction of steel rails, the = of which has risen very materially 
of late. Old contracts—I am not referring now to one firm in 
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eee being completed at from £5 7s. 6d. to £5 1is., 
ut no new orders are booked at that rate. In fact, hematites 
have “firmed” to 80s. per ton, and anything less than £7 would 
be barely profitable. arge contracts are accepted at about 
that figure, or a trifle less, but special sections are as high as 
£7 10s., £8, and even £8 10s. Still higher rates are expected to 
rule during the winter. Very heavy orders have been “ placed ” 
this year—most of the home railway companies having wisely 
foreseen that steel rails had ‘‘ touched bottom,” and managed to 
get their requiremerts when prices were very low. 

I am informed that there are considerable. inquicies for steel 
and iron plates, particularly for shipbuilding, which is very 
active on the Clyde and other parts. ‘Trade, however, mends 
very slowly. In the steel trade generally I find serious com- 
plaints. Several leading establishments, with old connections, 
are fairly well off for orders; but for the remainder of the 
business there is very keen competition, and one or two of the 
younger houses have still battles to fight. 

The demand from America for Bessemer blooms has been 
very short-lived. On inquiry this week I ascertained that the 
export of Bessemer blooms, which at one time promised to be a 
very important feature of local trade, has now almost entirely 
ceased. In one sense this is gratifying, as the demand for rails 
from America has increased in proportion as the call for blooms 
has decreased. It is more satisfactory to export the finished 
goods than the raw materials, for the local manufacturer and 
workman have the benefit of the labour in addition to the value 
of the material. 

I am again favoured with some statistics of our local dealings 
with the United States, For the quarter ending March last, we 
exported in value as follows :—Steel, £89,105; cutlery, £56,351 ; 
with other items of lesser interest, the total value for the quarter 
was £232,498. For the following quarter, ending June, the total 
exports increased in value to £291,559, of which £106,567 was 
steel, and £54,317 cutlery. Ascompared with the corresponding and 
previous quarters of last year, these figures show adecided improve- 
ment. In the quarter ending March, 1879, the total value of Shef- 
field exports was £105,313; quarter nee June, £143,448; quarter 
ending September, £190,385 ; quarter ending December, £232,575. 
The half year ending June 30, 1879, showed a total value of 
exports to the States of £248,861, while for the half year ending 
June, 1880, the value is no less than £524,057. If this trade is 
sustained—and there is every evidence that it will not diminish— 
the total exports to the States for this year will again turn a 
million of value—the first time since 1874. The largest value of 
Sheffield goods ever sent to America was in 1872, when the amount 
reached £1,734,626 ; in 1873 the total fell to £1,659,773; in 1874 to 
£1,263,048. Then came the tremendous drop in 1875, which 
alarmed local merchants and manufacturers as to the future of 
our American trade. The total exports to the States in the year 
were only £691,232 or about one-half of what they were in 1874. 
In 1876 there was a further decline to £475,696; in 1877 a slight 
increase, £479,594; and in 1878 the lowest point was touched, viz., 
£429,616. Last year the revival of trade had commenced to tell, 
the exports to the States having increased to £671,723. The gist 
of the whole is that our trade with America is gradually but 
surely recovering something like its old dimensions. 

The aspect of affairs in the South Yorkshire coal trade is far 
from satisfactory, and it is doubtful whether the coal trade has 
ever been in so critical a condition at any period during the 
past twenty-five years as at the present time. The coalowners 
state that they are working their collieries at a loss, and the only 
courses open to them are either to reduce the wages of their men 
or close their collieries. This latter step has been taken by the 
Wharncliffe Silkstone Colliery Company, near Chapeltown, and 
700 men and boys came out in pursuance of a notice on Tuesday 
last. Three hundred other men ard boys employed at the Park- 
gate pit, belonging to the same company, decided on Wednesday 
to ask for a return of 3d. per ton deducted from their wages six 
months ago, but I hear that Mr. Frith, the secretary of the 
South Yorkshire Miners’ Association, had a conference with 
them, and, acting on his advice, they agreed to abandon the idea 
for the present. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE prospects of the Scotch iron trade are rather better this 
week, inasmuch as the miners’ strike is fast breaking down, and 
is expected to be almost wholly at an end within the next few 
days, the men having failed in their endeavours to obtain an 
increase of wages. At the date of last report there were only 
thirty-two furnaces in blast; there are now thirty-nine, and 
others will be relighted without delay. The result of the strike, 
so far as the pig iron manufacture is concerned, is that there have 
been from 40,000 to 50,000 tons less pigs made than would have been 
had the furnaces not been damped down; but the stocks in the 

ublic stores are fully 10,000 tons larger than when the strike 
an, the amount in Messrs. Connal and Co.’s stores being now 
no less than 468,392 tons. Of course, the reserve in the hands of 
makers has very much decreased, as they found it to their advan- 
tage to-let the iron go into the warrant stores during the strike. 
At the moment the demand for pigs is very good for the United 
States, and a fair business has been done, the shipments being 
1992 tons larger than they were in the preceding week. We have 
likewise been receiving rather more Cleveland iron. 

Business was done in the warrant market on Friday forenoon 
at 52s. 11d. to 53s. one month, and 52s. 104d. cash to 53s. fourteen 
days, receding to 52s. 8d. cash and 52s. 10$d. one month. The 
afternoon began at 52s. 9d. and 52s. 8d. to 52s. 104d. cash, 
52s. 10d. to 53s. 13d. one month. The market was rather more 
active on Monday, with a slight advance in prices. Business 
was done in the morning at from 52s. 104d. to 53s. 3d. cash, the 
quotations in the afternoon being 53s. 2d. to 53s. 64d. cash, and 
53s. 4d. to 53s. 9d. one month. The market was steady on 
Tuesday, with a moderate business at 54s. to 53s. 4d. one month 
and 53s. 8d. to 53s. 9d. cash. Business was done on Wednesday 
from 53s .8d. ten days, to 53s. 104d. cash. To-day (Thursday) the 
market was easier, with a fair business at 53s. 8d. cash and 53s. 
10d. one month, to 53s. 3d. cash and 53s. 6d. one month. 

The quotations of makers’ iron have been somewhat irregular, 
but at the time of writing they are nominally unchanged. 

The shipments of iron manufactures from Glasgow for the 
week embraced 1202 tons of steel rails, valued at £7521, for 
Galveston ; £3500 worth of machinery, of which £1680 went to 
Venice, £720 to Calcutta, and £600 to New Zealand ; £13,000 
miscellaneous articles, of which £3600 were despatched to Mon- 
treal, £3070 to Calcutta, £2300 to New Zealand, and £1400 to 
Halifax ; £3200 sewing machines for Belgium, France, and Spain. 

The home demand for coal for domestic consumption continues 
small, and as the foreign inquiry is also limited, there has been 
no difficulty in meeting all requirements, and prices are nomirally 
without alteration. In the eastern mining counties, where the 
trade has been exceptionally good since the strike began in the 
west, the ag! is also slackening, especially in the shipping 
department. The miners have been working full time in Vite 
and Clackmannan, but the most of what they have been able to 
raise has been carried away, and very little storing is taking 


Aconsiderable number of the miners of Lanarkshire still declare 
their determination to continue the strike, but it is not believed 
they will be able to hold out much longer. It is only by majorities 
now that they carry resolutions to continue to struggle, and the 
minorities in favour of beginning work at the old rates are daily 
increasing in numbers. The miners of the Hamilton district 
went to work on Tuesday at the masters’ terms. The colliers of 
Ayrshire have altogether abandoned the strike, agreeing to con- 
tribute to the support of the Lanarkshire men, but it is doubtful 


whether they will ry ype adhere to this latter part of 
their resolution. In Fife and Clackmannan the colliers have 
declined to join the strike; but an opposite decision has by a 
small majority been adopted by the men of Mid and East 
Lothian. There can be little doubt that the strike will altogether 
collapse in the course of the next few days. The miners will 
have derived no benefit from it whatever, but much suffering. 
Many coalmasters have had their stocks of coals sold off at good 
es but it is doubtful whether the masters generally have 
erived any substantial advantage from the quarrel. They have 
certainly lost not a few customers, some of whom it will not be 
easy to get back. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE is a rumour in the neighbourhood of Swansea that 
colliers may expect a reduction of wages unless prices can be 
lifted. It is remarkable with what tenacity existing quotations 
are kept. At one time there are advances reported in the totals 
of tin-plate, then of iron and steel, and prices move; but not so 
with coal, which, ene a considerable extent, yet main- 
tains its minimum prices. In anthracite, of seconds character, 

rices have peony from 3d. to 6d. Best anthracite maintains 
its price. Coke is not so firm. Best steam is firm, but seconds 
are drooping, and even for best there is not that hopeful future 
which one would like to see. There was a time when the hazard of 
the coal get had its influence on price. Now, however, when it 
is generally understood that, as a rule, a coal-field is safe enough 
except a worker be foolhardy and venturesome, this does not 
count, and even the occasional occurrence of a Risca or a Dinas fails 
to M ae buyers with the necessity of giving more money for 
coals, 

Lam afraid, looking at the fact that with a doubled export 

owners are still desponding, we must expect a lower minimum 
for wages, as a number of small coalowners will be unable to 
struggle much longer. The shipments for the past week of coal 
from ali Wales were about 135,000 tons, excluding coastwise coal, 
&c. This shows a total from Cardiff of 102,335 tons, from 
Swansea of 10,000, and Newport, Mon., of 20,000 tons. Each 
of the ports exhibits an increase over the shipments of the week 
before last, and the prospects at Newport in particular, both in 
respect of iron and coal, are held ‘to be very good. Last week 
over 8000 tons of iron and steel rails, bars, and pig were shipped 
thence, and I am informed that the Monmouthshire works are 
so well placed for orders that this condition of things may be 
expected to last. 

American business continues good, and Dowlais sends off large 

goes ; one of spiegel—900 tons—left this week. Cyfarthfa is 
also better placed than it has been. Mr. W. Jones, cashier, has 
been appointed general manager at these works, and Mr. Rogers 
succeeds him as cashier. ‘The restart has now steadily pro- 
gressed until the works present a very similar appearance to 
what they did in the past, and additions have been made in 
railway extensions, a earn bridges, increased ovens for coke, 
&c., which show that the start was not, as some imagined, only to 
use up the old materials. 

Even now with a large stock of Welsh ore in bulk, there is a 
ee under consideration of continuing the output. I want, 

owever, to see some movement for the make of steel, and shall 
not regard the prospects as good at Cyfarthfa until this be done. 

Tin-plates, I hear, are sold freely in Liverpool for 16s. This 
has not told well in the market, and this week there is a falling 
off in triskness. 

Four men were drowned in the Avon Colliery, near Maesteg, 
on Monday, by the breakage of a rope. 

A fine new steamer for Jones, Bros., and Co., of Newport, was 
launched on Saturday from the yard of James Laing and Co., 
Sunderland. 

Prospects are improving in the Forest of Dean, and the little 
coal difficulty has been settled amicably. 


PRICES CURRENT. 

Tue follo prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 


prices. Readers should also refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS. 
£8. d. | £8. 
G.m.b.—No. 1.. .. .. 215 6/ Glengarnock—No.1 .. 218 6 
Ben No.8 .. 215 0 
Gartsherrie -No.1 .. 3 2 0! Dalmellington—No.1.. 215 6 
No. 3 215 0 No.8... 213 6 
8 2 0! At Ardrossan, 
215 0); 
3 10  Shottse—No.1l.. .. .. 3 2 6 
215 0 No.3... .. 216 0 
215 6 At Leith, 
213 6 
217 6 CLEevELAND— 
214 0 Dies, we os 66 
215 6 Reo «c; 38.58 
213 6 MO. Bee co co 3 8 
No. 4, foundry .. .. 2 1 9 
MOS, «se SID Mottled or white .. .. 2 1 0 
At Port Dundas. Thornaby hematite .. 315 0 


TREDEGAR—MoNMOUTHSHIRE—NO, 3 tin-plate pig iron, 75s. at works, 


No. 3 foundry pig iron, 6us. 0d. do. 
£38.4. 
Wates—Iron rails, f.0.b. “ - 610 Oto 617 6 
Iron bars, f.o.b. ee ee - 610 Oto 615 0 
Dersysuire—Grey forge, at Sheffield - 276t0 000 
No. 3 os 210 Oto 0 00 
LancASHIRE, in Manchester—No.3 .. .. 210 Oto 212 6 
No. oo of 39 Oto 21 6 
Hematite, at works, Millom “ Bessemer "— 
No.ltoNo.3 -- 810 Oto 315 0 
Forge, mottled and white .. os se oe -- 815 0 
Maryport Hematite—No. 1 to No. 3 - 310 0t0 315 0 
Puddled Bar— 
Wates—Rail quality, at works os - 4 5 0to 410 6 
CLEVELAND, delivered on trucks - - 47 6to 415 0 
MIDDLESBROUGH léin., plate quality, perton 417 6to 0 0 0 
LancasHIRE, delivered at Manchester - 412 6to 415 0 
MANUFACTURED IRON. 
Ship, Bridge, and Mast Plates— 
Gtascow, f.o.b., per ton oe 710 Oto 810 0 
Wates—At works, net .. o POM 
MippLesproues, in trucks, at works - 70 0tol0 0 0 
Boiler Plates— 
WELSH oo os oe - 10 0 0to 1010 6 
Lancasuire, to 5 cwt. each plate . - 8 5 Oto 8 7 6 
SHEFFIELD .. oe 1010 Otolllo 
Bow and Low Moor— 
Under 2} cwt. each, uptodcwt. percwt. 1 2 0to 17 0 
4cwt. up to7 cwt.and upwards... 110 Oto 119 0 
STAFFORDSHIRE, per ton oe ee - 910 0to13 0 0 
free on truc! 715 00010 0 0 
Gtascow, f.o.b., per ton oe 8 0 0t0 9 00 
Angle Iron— 
Bow and Low Moor, per cwt. .. ee 1380 
STAFFORDSHIRE, per ton ae re - 8 0 0to 9 0 0 
LANCASHIRE os ee 6 7 612 6 
STockTon .. oe ee 610 0t0 000 
Rounp Oak ee ee oo os - 9 2 6tol4 0 0 
CLEVELAND ee ee os oo OR 
Guascow, f.o.b., per ton 60 0t0 700 
Bar Iron— 
Low Moor and Bow ino, per cwt. .. - 019 Oto 1 4 0 
STAFFORDSHIRE, per ton ee ee 7 0 0to 1010 0 
Rounp Oak os oe oe oe 812 601310 0 


Merchant Bars— 

STocKTON .. oe ee ee ee + 610 Oto 615 0 
WELSH ee 610 Oto 615 0 
LANCASHIRE ee ee 6 2 6to 6 5 0 
Guasoow, f.o.b. .. ee ee 610 Oto 7 060 
Suerrie.p—Bars from warehouse .. 7 0 Oto 710 0 

Hoops ae es 8 0 Oto 810 0 

Sheets es ee 9 0 0to 000 

Nail Rods.—G.ascow, f.o.b., per ton «+ 610 0to 700 
Rails—G.ascow, f.o.b., per ton 710 0to 8 0 0 

CLEVELAND ee ee 510 0to 6 00 
ALES ee ee ee 6 0 Oto 650 

Railway Chairs—G.ascow, f.o.b., per ton 410 0to 5 0 0 

Pipes—G.ascow, f.o.b., per ton 5 0 0to 600 

Sheets—Gaseow (singles), per ton .. + 710 0to 8 00 

Hoops—MANcHESTER .. 615 0to 7 5 0 

STEEL, 

SHerrreLp—At works— £28, d. 
Spring steel es oe ee ee 13 0 O0to2l 0 0 
Ordinary castrods 0 0 t0 24 0 0 
Fair average steel ee 283 0 Oto 36 0 0 
Sheet, crucible ., ot $e se + 24 0 Oto 64 0 0 
Sheets, Bessemer ee se ee «+» 16 0 0to 22 0 0 
Second-class tool.. oo os 82 0 48 0 0 
Best special steels 500 76 0 0 

Best tool se 52 0 0to76 0 0 
ee ee ee 00 
Sheffield steel ship plates... 13 0 O0teol410 0 
Sheffield steel boiler plates .. ee + 4 0 Otol6 0 0 
Waes—Rails .. ee 715 Oto 810 0 
Bessemer pig iron .. ee 40 410 0 
MISCELLANEOUS METALS. 
£s.d £8. 4, 

Copper—Chili bars .. os perton 6010 0 to 6015 0 
British cake and ingots ee oe + 6 0 0to 6610 0 
Best selected ee ee oe. oe «+. 6610 0 to 6710 0 
British sheets, strong .. ee ee +» 7010 Oto7l 0 0 

trai ee ee ee 00 0 Oto 8410 0 
British blocks, refined... .. .. .. 92 0 0t093 0 0 
bars ee ee 91 0 Oto 92 0 0 

Lead—Spanish pig 1530 0 to 1515 0 
Sheet ee ee ee + 1610 0 00 

es ee 17 5 9to1710 0 
nc-—English sheet .. 2210 0to0 2310 0 

Phosphor Bronze—per ton— 

ng metal XI ee oo Oto ll2 0 0 
Otheralloys .. os és 1200 0 0t0135 0 0 
Nickel, per Ib., 28. 6d. to 3s, 

COAL, COKE, OIL, 

Coke— £s.d. £8. d. Smithy .. .. 0120-0136 
Durham .. .. 0100—0120| South Durham.. 0 6 60130 
Derbyshire.. .. Derbyshire— 

Sheffield, melting 0 16 0—0 17 0 Best at pits .. 0 80-0110 

Tredegar .. .. 0 00-0126 mverting .. 0 76—0 90 

08. st, per ton— cashire—Wigan pit prices— 
South Yorkshire—At the pits— Arle « « 0 76-0 80 

Branch .. .. 011 2—01311 Pemberton 4ft. 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 ‘orgecoal ., 0 46-0 50 
Converti 0 76-0 90 « 89-0 43 
Stcam coal* .. 0 6 0—O0 66 Slac oe « 0 830-0 36 
Slak . .. 0 36—0 4 0/| Oils, tun— £s8.d. £8. d. 

Wales, through... 0 8 6—0 89 Lard 4410 0—4600 
Steam, less24.. 0 8 106 Linseed « 27 00-2750 
House, at port 0 79-0 93] Rapeseed, brown 29 0 0-000 
Small steam .. 0 23—0 36 » Engl. pale 31 00-000 
Smallhouse .. 0 83—0 Petroleum,refin’d 

Glasgow—Per ton, f.o.b.— (per gal.) .. 0 073 008), 
Main.. . 69-0 70|Tallow,cwt .. 0 00—1179 
Splint .. .. 0 70-0 78 

* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 
£8. £68. | £8, 
Teak, load .. - 13 0 1510 | Quebec pine, 2nd., 10 16 10 
Quebec pine, red 30 rd... 8 0 1010 
yellow.. 3 5 5 0 | Canada, spruce Ist. 910 1010 
pitch .. 3 5 410 Srdand@nd 7 5 8 5 
ie 50 60 New Brunswick .. 610 8 0 
Birch .. 810 415 Archangel .. .. 9 0 18 0 
Ce 45 50 St. Petersburg ..13 0 16 0 
Ash «- « 3&3 5 410 Finland .. .. .. 1010 1110 

Dantsic & Meml.oak 310 5 0 Wyburg .. .. .. 810 lL O 
Fir .. .. «« « 3 5 410 | Battens,allsorts .. 6 0 810 
» underdzed .. 110 2 0 d. s, d. 
First yellow .. ..10 0 15 0 
» Swedith .. .. 110 2 5 , white .. .. 8 6 10 0 

Wainscot, Figa,log.. 3 0 5 0 | Secondquality .. 7 6 ll 0 

Lath, Dantiic,fathom 410 5 10 Mahogany, Cuba, s.d. s. d. 

St. Petersburg. 6 0 7 0 superficial foot. 0 4% 0 7} 

Degas, per (0, 12ft. by | Mexican,do. .. 0 44 0 5 
3 by 9in. -— | Honduras, do. .. 0 43 0 5% 

Quebec, yine Ist .. 17 0 23 0 | 


SourH Museum. —Visitors during the week ending 
Sept. 4th, 1880:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9424; mercantile marine, 
building riaterials, and other collections, 4904. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 1433; mercantile marine, building materials, and other 
collections, 543. Total, 16,304. Average of corresponding week 
I ory years, 19,761. Total from the opening of the Museum, 

9,314,558, 
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BREWING IN AUSTRIA. 
No, IT. 

Water.—One of the first cares of the brewer is to see 
if the water at his disposal be free from adulteration, or 
if the matter contained in it be useful, harmless, or 
injurious, paying especial attention to the purpose for 
which it is required—for steeping the malt, or for boiling 
the mash. Water containing gypsum, or indeed any 
calcareous water, is preferable for the first-named process, 
as the free phosphoric acid in the barley is fixed by the 
lime contained in it, end the phosphate of lime is redis- 
solved by the lactic acid in the mash, and is incorporated 
in the beer ; whereas if the same water be used in the 
mash it fixes the lactic acid, so that the phosphate of 
lime remains undissolved in the grain and the most 
important mineral or food-substance is lost for the for- 
mation of yeast, and the latter consequently degenerates 
in the fermentation. 

The blame of a bad brew is, however, often laid on the 
water when the fault lies in the manipulation ; and, on 
the other hand, the superior quality of certain beer is 
ascribed to the peculiar influence of the water used in the 

rocess. Both views must be accepted within reasonable 
imitations, although it is quite feasible that one and the 
same water, used both in the preparation of the malt and 
in that of the beer, by means of its chemical constituents 
extracts some and changes other substances in both 
barley and malt, and tends in this way to give a certain 
flavour to the product. 

On the Continent, especially during the autumn, the 
deterioration of the water from decaying vegetable matter 
and the effects of drought affects the quality of the beer 
when sufficient care is not exercised in analysis and 
filtration. The following are the analyses of the water 
used in the Company’s brewery and in the Biirgerliche 
Brewery in Pilsen, Bohemia, and of that employed at the 
Barton Brewery according to Dr. Bottinger :— 


1000 parts of water | Company’s| Biirgerliche | Burton 
contain Brewery. Brewery. | Brewery. 
Muriate of soda... ... 4°49 
Sulphate of magnesium... 4°38 
Sulphate of calcium 53 4°6 8°34 
Sulphate of potassium ... 7-65 
Carbonate of calcium ... 20 01 6°82 
Carbonate of magnesium 23 46 0°75 
Carbonate of iron... ... 19 07 0°26 
Chloride of magnesium ... 19 13 


In additiou, both of the Pilsener waters contain small 

uantities of organic matter, and traces of alkali, and in 
the sediment in the conduit pipes of the Company’s 
Brewery the principal constituents are— 


percent, 
Residue insoluble in muriatic acid... ... ... ... 20°29 


The Species of Grain.—Nearly every kind of cereal, 
if treated properly, yields a beverage with some of the 
chief properties of, beer. None are, however, so suitable 
as wheat and barley, especially the latter, which, on 
account of its cheapness, is almost entirely adopted, 
whether as “hordeum vulgare distich,” or common 
barley, or “hordeum hexastikon.” 100 lb. of air-dried 
barley yield on an average 60 per cent. of extract, and 
ripe, healthy grains contain in every 100 parts 70°05 of 
flour—of which 50 to 65 per cent. is starch flour—18°75 of 
husk, and 11°20 of water. The husk is composed princi- 
pally of cellulose and silicic acid, with small particles of 
colouring matterand nitrogenoussubstances. Theelements 
of the flour are the same as those of other kinds of grain, 
differing only in their relative proportions. According 
to the latest analysis by Oudemann, air-dried barley 
contains in every 100 parts— 


100°00 

and the ash is composed of — 

Soda. 6°30 
Lime 3°10 
Magnesia 6°80 
Oxide of iron... ... . 0°50 
Phosphoric acid .,. . 81°00 
Sulphuric acid . 150 
Silicic acid, soluble... . 26°70 
Silicic acid, insoluble ... . 
Chlorine ... 1:30 

101°70 


Hermbstaedt has, however, proved by analysis that the 
relative quantities vary according to the nature of the 
manure employed. For instance, the particles of gluten 
are more copious with a strong, while the starch flour 
attains its maximum with a light, manure. The highest 
of starch flour—62°48 per cent.—was found in 
arley grown on unmanured land, and the lowest—59°68 
per cent.—where human ordure had been used as 
dressing; whereas the percentage of gluten was exactly 
in the inverse ratio, or 2°88 per cent. on unmanured and 
5°90 per cent. on strongly manured soil. In Wurtemterg, 
Belgium, and Hungary other kinds of grain, such as 
wheat, oats, and maize,are substituted for barley ; but 
the most rational method is to mix these cereals, or even 
rice, or pure ey starch flour, with barley malt. 
H — The hops used in Austrian breweries are 
coe rincipally in Bohemia, in the neighbourhood of 
alkenau, and Auscha, although a large quantity 
of American hops are to be met with in the market. 
Extract of hop has been tried but found inefficient in 
Penetice, and unfortunately in some breweries other 
itter substances, such as picric acid, quassia, &c., are 
occasionally substituted in the common beers—an 


adulteration as injurious to health as to the beer itself. 
According to Wimmer, 100 portions of hops contain— 


Inthe hop In the hop 

leaves, meal, 

78°67 16°85 


are soluble in water. 

The use of Brainard’s ice cellar for storing hops is 
generally adopted, but as a rule hops more than one 
year old are seldom employed in the better breweries. 

The Yeast.—The beer yeast fungus — saccharomyses 
cerevisie—belongs to the lowest order of vegetation, and 
consists of 14 per cent. cellular matter and 60 per cent. of 
nitrogenous substances, of which latter a part—the 
zymase—is absorbed by water when left long in contact 
with it. According to Cohn the weight of a cell is 
000000025 milligramme and the diameter 0°01 milli- 
metre. If dried too quickly yeast dies, but if gradually 
the 40 to 80 per cent. of water it contains can be driven 
off without injury down to 13 per cent.; germination 
ceases at 32deg. Fah., and sometimes at 35 or 36 deg. 
According to "Cdaetard de Latour it will exist in a 
temperature of — 108 deg., and when dry in a tempera- 
ture of 212 deg., but dies in water at 106 deg. According 
to Mitscherlich, upper yeast dried at 212 deg. contains— 


Per Cent. 

And according to Wagner, lower yeast contains— 

Per Cent. 
Sulphur and oxygen ... 80°60 


Mitscherlich says that upper yeast contains 7°65 per cent. 
of ash, and dry lower yeast 7°51 per cent., which, accord- 
ing to Béchamp’s analysis, consists of— 


From which it appears that phosphate of potash forms 
the principal ingredient. For its proper development, 
however, an extraneous liquid sustenance is required, 
such as is obtained in brewing from the wort. Bottom 
yeast is generated between the temperatures of 14 and 
38°75, and is composed of a gradually increasing num- 
ber of cells, during whose propagation the mother cell, 
after absorbing the oxygen of the free air contained in 
the wort, does not produce a second shoot until the first 
or daughter cell is formed and has from the 
poem to commence propagation on its own account ; 

ence the bottom yeast generally appears in isolated 
cells or groups of two, mother and daughter, which settle 
on the bottom in a firm mass. 

The typical top fermentation, which takes place be- 
tween — 11 deg. and 50 deg., is the result of a much 
more rapid process. The cells throw out numerous 
offshoots, which when they remain long together form 
garlands and ramified groups. Those both of the 
extinct and of the newly-produced yeast are quickened 
by the carbonic acid, and derive from it their tendency 
to rise. By a change of relative temperature the two 
kinds of fermentation are occasionally reversed, but the 
top more often turns into bottom yeast than vice versd. 
The very best yeasts in Leg contain, as a rule, cer- 
tain fungus impurities, which, however, during the pro- 
cess of alcoholic fermentation are kept in subjection by 
the yeast itself, but as soon as fermentation has ceased 
recover their vitality, especially if the temperature be 
raised. These fungi are Oidiwm Lactis, Pencilium, and 
the different Bacteria. 

{fce.—In a country like Austria, and indeed in all 
countries where beer is produced on the system of 
sedimentary fermentation trom wort of 9 deg. to 14 deg. 
saccharometer, or of a specific gravity of 1:0400 to 1°0572, 
and where the heat in summer is great, the necessity for 
special arrangements for cooling the wort artificially and 
for keeping the temperature of the fermentation and 
storage in sufficiently low is absolute, and ice is 
for this reason almost as needful a factor as water, fuel, 
or air. 

Malting—In Austria the operation of malting is 
entirely under the care and forms a part of the business 
of the brewer—a system different from that prevailing in 
this country. As, however, it differs so slightly from the 


Phasphorie systemsadoptedin other countries we shall only give thefol- 
31°521 lowing table of experiments with regard to the tem- 
Soda 0771 perature obtained during, and the duration of, the 
Mowe esia process of germination, with the conclusions to be 
Oxide of fron Seduced therefrom 
| j Chemical constituents. 
| 
2 BD | s Of the germ. Of the malt. 
CEE 23 2 88 Fibre. | $22 297 | Fibre, | 245 | Total. 
«6 11 | 1:80 | 2342-242 2245 | | 4-05 | O41 | 242 | 6522 | 312 | 698 
4 | 14 | 266 2253 243-2532 | | 473 | 1012 | 233 | 6483 | 283 | 689 
0/13; 3 | 17 | | | 2294 | 516 | | 214 6412 «15°73 | 244 | 67-4 
| | | | 
54/9) 2 | 2 | 343 | 2066 323 2875 | 2313 | 552 1173 | 255 | 6223 1612 | 212 | 667 
87 | 7 | Slight 19 | 2°84 | 1945 284 2946 | 2275 | 593 12°98 | 243 60°35 | | 643 
60} 6| None 15 | 212 | 1912 272 | 3412 | M34 | G14 1291 | 261 6013 1635 | 204 | G21 
64| 5| None | 14 | 1°91 | 1891 273 | 3674 | 2087 | 635 1323 242 | 5942 1672 | 172 | 598 


By comparing the above results it will be seen that 
(1) the length of time for germination is in an inverse 
ratio to the temperature ; (} the lower the temperature 
the greater the shrinkage ; (3) the Jength is reduced in 
all cases ; (4) the weight is independent of the different 
degrees of temperature ; (5) the amount of albumen and 
fibre in the malt decrease in proportion to the increase 
of temperature, while the fatty matter is smallest at the 
highest and lowest temperatures, and the mineral sub- 
stances as well as the elements free from nitrogen are in 
an inverse ratio to the heat ; (6) the increase in bulk and 
amount of moisture are in inverse ratio; (7) the 
amount of albumen and fibre in direct proportion to ; 
(8) and the mineral substances and elements free from 
nitrogen in an inverse ratio to the temperature ; (9) if 
the temperature be high the “ extract” is less, and the 
beer made from it, although it sooner becomes clear, has 
a shorter fermentation, and soon goes sour. According to 
the experiments conducted at the Academy for Brewers 
at Worms the chemical alteration during the process of 
germination is as follows :— 


Free from moisture. Barley. Malt. 
Insoluble albumen... ... 10°84 
Starch flour . 61°91 
Starch gum 6°31 7°22 
0°00 0°49 
Loss during process of malting... a 8°24 

100°00 100°00 

Analysis of the ash. Barley. Malt. 
Soda 63 49 
Lime ... 45 40 
Magnesia 77 83 
Oxide of iron 0-9 14 
Phosphoric acid... 36°9 
Sulphuric acid ... 15 13 
Soluble silicic acid .. 23°2 23°4 
Insoluble silicic acid 93 
0's 


10000 100-00 


A good deal has been done in Austria towards substi- 
tuting mechanical for manual labour in malting, but 


since the introduction of Noback and Fritzes’ kiln, which 
was illustrated in THE ENGINEER of September, 1875, no 
remarkable improvement has taken place. The use of 
roller mills in crushing has found general acceptance, and 
the malt is thereby broken with the smallest possible 
loss by the production of flour, and consequently retains 
more extractive matter for the beer. 

Preparation of the Wort. — Wort is obtained by 
two distinct methods—infusion and decoction—in the 
former the temperature at which sugar is formed is 
obtained by pouring boiling water, or the thinner portion 
of the ote | in a boiling state on the malt—in the latter 
by boiling the mash in separate portions. The so-called 
Satz method or gradual preparation, differs from the 
other two in that three worts are obtained successively— 
the first with cold water, the second with hot, and the 
last by boiling the whole together. Although, as before 
stated, the system of decoction, per se, is the one 
oy adopted in Austria, the details of the process 

iffer somewhat in different localities. As amongst the 
numerous factors on which the best method of treatin 
malt and beer depends, chemistry must be Cuiidared 
the first, we will, before proceeding to describe the 
operations of mashing as practised in Austria, enumerate 


the chemical structure of the grain, and their effect on 
the qualities of the beer produced. As the chief aim 
is to obtain a sweet extraction from the malt, it is 
quite clear that the latter must only be crushed and 
not ground; as in the former condition the husk 
remains porous and favours the absorption of water, 
while in the latter the liquid will be cloudy, and the 
floury portions collect in larger or smaller insoluble 
masses. The particles of sugar and gum existing in 
the malt are extracted, and the starch which remained 
unaltered during germination is also converted into 
the same elements. Starch flour that has been 
made into a glutinous paste with warm water left 
in contact at a temperature of 148 deg. to 158 deg. with 
pure diastase, or even with malt, rapidly dissolves, and in 
a short time—about an hour—turns partly into starch 
sugar and partly into starch gum. The influence of the 
diastase ceases, however, at 212deg. The chief thing 


then, is to mix the malt with hot or boiling water, an 
to keep up a temperature of 158 deg. until the formation 


some of the principal changes which are produced in 


| 
| 
| 
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of sugar is complete. The result of experience is that 
the best extract is obtained by commencing the mash 
with a temperature between 85 deg. and 95 deg., and gra- 
dually increasing it to the above, and that the water be 
added in three separate portions, as by this means the 
malt is well steeped by the first and better prepared for 
extraction ; by the second the temperature is obtained at 
which the starch becomes glutinous and turns into 
starch-gum and sugar; and by the third it is raised to 
that degree at which the formation of sugar is best pro- 
moted. In Austria proper, or, more correctly speaking, 
in and around Vienna, the process of steeping the malt 
is commenced according to the temperature of the sur- 
rounding air--with cold water from three to four hours, 
or with warm water only a few minutes, before it comes 
to the mash-tun. One-half to two-thirds of the water— 
which exceeds the amount of beer to be brewed by 180 Ib. 
to 200 lb. for every 100 lb. of malt—is put cold into the 
mash-tun, and the remainder into the boiler. The advan- 
tages of cold steeping are obvious, and there isno chance 
of acidulation, whereas with warm water too high a tem- 
perature and a few minutes too long are liable to produce 
it. As soon as the watcr in the boiler has been heated 
to 212deg., the process of mashing is commenced by 
allowing sufficient to flow to the mash to raise its tem- 
perature to 85 deg. or 100 deg., according as it has been 
steeped with two-thirds or one-half the water. One-third 
of the entire mash—i.e., the thicker part or first thick 
mash is again returned to the boiler and brought to the 
boiling point, and the fiuid collected beneath the filter 
bed is run off and added to the contents of the boiler. 
This is repeated in every operation, so that the particles 
which percolate through the filter also undergo the pro- 
cess of mashing. The mash is now kept boiling for about 
half an hour, and is again returned to the tun and mixed 
with the remaining portion for a quarter of an hour, by 
which time the temperature should be 112 deg. to 122 
deg. One-third is again withdrawn to the boiler, boiled 
for half an hour, and returned to the mash tun, where it 
is well worked up with the other contents. By this time 
the temperature should be from 140 deg. to 145 deg. 
When the whole has been thoroughly mashed the thinner 
fluid portion is again withdrawn and boiled for about 
a quarter of an hour, and then returned to the tun. The 
quantity of fluid withdrawn for this purpose varies 
according as the temperature of the preceding mash, was 
above or below 145 deg., care being taken to bring the 
whole in this operation quite up to 167 deg. The mash 
is now allowed to stand quietly for an hour, or an hour 
and a half at the outside, during which time the “ unter- 
teig,” or muddy sediment of the wort, which finds its way 
through the filter bed, is repeatedly drawn off and 
returned to the tun. With good malt, a good filter, and 
proper treatment the amount of ultimate sediment is 
very small. The clear wort is now run off into the pans 
until the upper surface of the grain appears dry, when 
the top layer of fine parts (or dough) is removed, and the 
second water is poured on in the following manner :— 

For summer, or “Lager,” beer, 30 lb. of water for 
every 100 lb. of malt are sparged as evenly as possible 
over the grain ; and for winter, or “Schenk,” beer, from 
50 lb. to 60 Ib. for the same quantity. The wort obtained 
from this is added to the other. In the manufacture of 
Lager beer the dregs are again washed with 50 lb. or 
60 lb. of water per 100 lb. of malt, and the result sold as 
very small beer; and this is again followed by a cold 
wash, in the proportion of 20 ib. to 40 1b. of water to 
100 lb. of malt, which gives the so-called “Glatwasser” 
to be used with the grains in the distillation of “spirits of 
vinegar.” Different methods cf mashing in detail are 
adopted in different breweries, according to tradition and 
custom, but they all more or less resemble the above. 
The grand secret is to retain as little unaltered starch- 
flour in the wort as possible, as in proportion to the 
quantity remaining will the tendency of the beer be 
greater to become thick and sour. The brewer has two 
temptations to avoid, viz., the supposed saving of time, 
labour, and coal by quick and easy mashing, and the 
endeavour to extract as much as possible from the grain. 
The production of sugar is more complete in direct pro- 

rtion to the length of time during which the process 
1s prolonged. 

The Bohemian system, which has also been adopted 
in Hungary, Moravia, and Galicia, is similar in prin- 
ciple to the above, the division of the preportions only 
making the difference. Of the total amount of water 
intended for mashing, one-thirtieth is put on one side, 
Of the remainder, four-fifths, at a temperature of 
90 deg. in summer and 104 deg. in winter, are placed in 
the mash-tun, and the malt thrown in and well stirred 
for five or six minutes, when the remaining fifth, which 
has meantime been brought to 212 deg., is poured in 
and well stirred with the grain. The operations as 
in Austria proper are repeated three times until the 
temperature of 167 deg. has been reached, when the 
one-thirtieth part of the water is placed in the boiler and 
eventually added to the wert. The number of boilings 
depends more on the size of the boiler than on an 
specific rule. If the latter be large enough, and the malt 
be added to water at a temperature of 145 deg., the 
whole can be conducted at one operation. In boiling the 
wort with the hops the general rule is to run the latter 
direct from the mash tun to the boiler, and raise it to the 
boiling point as quickly as possible ; indeed, with lager 
beer this is absolutely necessary, or it would never keep. 
ee “nongaagg of hops to wort in different countries is 
as 10 


lows :— 
1000 litres. Kilogs. Hops. 

Bavaria Winter Beer iz 2°3 
Bavaria Summer Beer 3°2 to 4°9 
Bohemia ... Winter Beer 22 
Bohemia ... Summer Beer 60 to 7°5 
London About 12 
Tondon ...... ... India Pale Ale ... About 32 
Edinburgh 12 


The time occupied in boiling the wort with the hops varies 
from four to eight hours, during which time as much as 
one-seventh, or even one-sixth, of the liquid is lost by 


evaporation. As soon as the hop is properly extracted, 
and the wort sufficiently concentrated, the latter is run 
from the boiler, strained, and led to the coolers. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsidl pinions of our 
correspondents, 


HYDRAULIC LIFTS AT THE ROYAL HOTEL. 

Srr,—Referring to the description of the hydraulic lifts at the 
Royal Hotel, in your issue of the 10th inst., it might be inferred 
that those now working were designed solely by Mr. Colyer, 
acting as consulting engineer. It would be more correct to say 
that he assisted in designing them whilst with us. Perhaps the 
fact that ‘‘a large number of persons have been carried without 
any accident ” during the last six years would indicate that some 
credlt may be due to the quality of the work. We may add 
that after the accident at the lift in the Grand Hotel, at Paris, 
acting under the advice of Mr. Moreland, C.E., we made some 
additions to render the attachment of the ram to the cage even 
more secure. Gro, WALLER and Co, 

Pheenix Engineering Works, Southwark, 

September 3th. 


THE SUNDERLAND ENGINE WORKS. 


Str,—With reference to a letter in your last issue, signed ‘‘ A 
Mechanical Engineer,” allow me to state that his note is indicative 
of his ignorance of the part played by Mr. John Frederick Spencer 
in our works’ arrangements. do not wish to disparage Mr. 
Spencer in the least; his abilities as an engineer are we!l known 
in the North and elsewhere, but I must say that he instituted no 
system, either for works or office efficiency, during the short 
period of his management. The system of book-keeping we 
employ at present is purely Mr. Jamieson’s, our auditor. 

Sunderland Engine Works, Ww, ALLAN. 

September 13th. 


Srr,—In the account of the North-Eastern Marine Engineering 
Company’s Works in your issue of 27th ult., the design of the 
cost-book system in use there, and which is referred to in your 
paper in the highest terms of commendation, is credited to Mr. 
Allan. Mr. Allan called at my office last week on other busi- 
ness, and, referring to your article, expressed his regret at the 
mistake, and his intention to write to you to ask if in your second 
article a correction could be introduced. I presume he may have 
forgotten to do this, or else you considered the correction unim- 
portant. In your issue of yesterday, however, a correction by 
** A Mechanical Engineer” makes more confusion, in attributing 
the system to Mr. J. F. Spencer. 

As I have introduced the system in other works as my own, 
and have also made arrangements with accountants for its further 
extension where it may be required, I must ask you in justice to 
them as wel! as to myself, to allow me to state that it is entirely 
my own design in every detail. Jt was arranged by me for use 
in my own works when I was a manufacturing engineer, before 
the North-Eastern Company was formed, and was supplied by 
me to that company at a time when both their costs and cost- 
books were in some confusion. If Mr. Spencer introduced any 
system of his own—which 1 very much doubt—the present 
system replaced it completely. I may also mention that I have 
been for many years, and am now, the auditor of the company. 

I am sure no one more than Mr. Spencer would regret 
the mistake into which *‘A Mechanical Engineer” has in this 
respect fallen, and Mr. Allan, I know, has neither desire nor 
necessity to assume a credit which does not belong to him. 

Newcastle-on-Tyne, September 11th. J. JAMIESON. 


THE TEMNOGRAPH. 

Srr,—Permit me to point out that the above machine, 
described at the Inst. C.E., by Mr. A. M. Rymer-Jones, as 
thongh it were his own invention, was invented by me some 
sixteen years since, the drawings being made in my office, where 
Mr. Jones was then a pupil. I gave it the name of the 
*‘orograph,” and Mr. Jones’s only alteration is in the name. 
Dissatisfaction with the plate and friction caused me to abandon 
it. lshould not have troubled you had Mr. Jones stated from 
whom he obtained the design. Francis CAMPEN. 

Leeds, September 14th. 


THE RAILWAY ACCIDENT AT LILLE. 


Srr,—Since I wrote the letter which appears upon page 194, I 
have caused further inquiries to be made relating to the accident at 
Lille. A copy of a letter, signed by Mr. D. Banderalli, has been 
forwarded to me, in which it is stated ‘‘that on the 29th of June 
the train had not any continuous brake.” This may be perfectly 
true, but it has nothing to do with the subject now under discus- 
sion, as the accident mentioned in THe Encryeek and Kaglish 
Mechanic bappened upon the 30th of June. 

To prove the correctness of this statement, I append for publica- 
tion one of the original copies of the report which I received from 
Paris upon the lst of July, and all the other information I have 
obtained confirms the statement that the train was fitted with the 
vacuum brake. Ciement E. Srrerron. 

Saxe-Coburg-street, Leicester, September 11th. 

[Copy of oficial translation.] 
CHEMIN DE FSR DU NORD. 
Paris, June 30th, 1880. 

This morning the train due to leave Amiens at 6,30, and Douai at 10 a.1m., 
was fitted with Sinith’s vacuum brake. The brake had worked well at 
all stations, and was tested on approaching Lille; but when it was 
required to stop the train it was found que uscless, and the train ran 
with great force into the fixed buffers at the end of the station. Most of 
the passengers had opened the doors, which were violently slammed 
back, and some were most seriously injured about the face. They are 
progressing favourably, and doctors hope nv deaths will result, 


AMERICAN PATENTS. 

Srr,—I take leave to make a few remarks upon article on costs 
of obtaining a patent in the United States. In the first place you 
are mistaken in your statement that a patent cannot be obtained 
in the United States without the aid of a patent agent. The 
rules of the Patent-office—extracts from which I send to you— 
will convince you, and I will add my experience: I have, with- 
out the aid of a patent agent, prepared my petitions, specifica- 
tions, and drawings on three several occasions, and sent them by 
post to the Commissioner of Patents with the first fee of fifteen 
dollars. In each case my specifications were written on ordinary 
foolscap paper, having a margin of about lin. on Jeft-hand side. I 
also made my own drawings on ordinary paper with common 
black ink, accompanied by a request to the Commissioner to have 
the regulation drawings to be made by Commissioner, for which I 
was charged two dollars. Upon receiving notice that m oe 
cation was allowed, I sent by post twenty dollars for final fee 
and two dollars to pay for the drawings, so that my patent cost 
me bs, eg dollars. I had previously employed a patent 
agent in New York to obtain for me-a patent, and his charge was 
twenty-five dollars, in addition to the thirty-five dollars fees to 
Patent-office. 

It is only in very complicated cases—where in the opinion of 
the examiner the case appears to infringe on some prior patent 
—that an argument is heard, and then only when the applicant 
has not been able by correspondence to clear up the case. In 
fact, the Patent-office prefers to transact all business with the 
applicant by correspondence, and avoids as much as ible 
personal interviews. My experience with the English Patent- 


office in ey! three several patents for the same inventions as 
those for which [ applied in the United States, is that for each 
one of these patents I paid, in addition to the fee of £25 for each 
patent, the sum of £16, thus bringing up the cost of a patent to 
£41 as against £7 8s. paid in United States. 

For the benefit of inventors residing in Great Britain I will 
state that in order to obtain a patent in the United States, all 
that is necessary is that the pone | should be written in a 
legible manner, on one side of any ordinary sheet or sheets of 
paper, having a margin of about an inch on left-hand side of each 
sheet ; to be signed at the end by the inventor with his full name, 
and witnessed by two persons’ signatures thereto, and then sworn 
to before a United States Consul, to whom a fee of ten shillings 
is to be paid. It is advisable for the inventor to make drawings, 
these can be done on ordinary paper, and must be signed by him, 
and sent with a request to Patent-office to make the proper 
drawings ; these, with the specifications, can be folded and sent 
pines through the post-office, directed to the Commissioner of 

‘atents, Washington City, D.C. The first fee of fifteen dollars 
must be sent by same post in a separate letter. The inventor 
should be careful to write his address distinctly after his signature, 
to whom the Commissioner of Patents will send by post, unpaid, 
notice of allowance of his patent, whereupon the inventor must 
send within six months the final fee of twenty dollars. In case 
the examiner makes any objection to any part of the specification, 
he will inform the inventor thereof, and also give to him his 
reasons therefore and the inventor can then rectify any error by 
letter postpaid, in all cases. Within seven days after final fee has 
been paid the patent will be issued and sent to the inventor. 

The following are extracts from the laws and regulations of 
the United States Patent-office, to which I have above referred :— 


Rule 2.—All communications must be addressed post-paid to 
the ‘‘Commissioner of Patents,” Washington City, district of 
Columbia. 

Rule 4.—Personal attendance of applicants for a patent is 
un y—their busi can be transacted by correspondence, 

Rule 17.—Any person of intelligence and good moral character 
may act for an applicant upon filing a proper power of attorney. 

L. ule 23.—Applications cannot be examined vut of their regular 
order. 

Rule 24.—A patent may be obtained by any person who has 
invented any new and useful art, machine, manufacture, or com- 
position of matter, or any new and useful improvement thereof, 
and not in public use or on sale for more than two years prior to 
his application. 

Rule 25.—In case of death of inventor who has not made appli- 
cation, the application may be made by, and the patent will issue 
to, his executor or administrator. 

Rule 29.—Letters patent for an invention issued by a foreign 
Government will not prevent the inventor from obtaining a patent 
in the United States, but every patent granted for an invention 
which has been previously patented in a foreign country will 
— at the same time as the foreign patent, but in no case will 
it be in force more than seventeen years. 

Rule 30.—Applications for lettere patent of the United States 
must be made to the Commissioner of Patents. A complete 
application comprises the petition, specification, oath, drawin; 
model or specimen when required, and must be written in the 
English language. 

Rule 31.—No application for a patent will be placed on file for 
examination until it is completed. 

Rule 33.—The is a communication duly signed by the 
applicant and addressed to the Commissioner of Patents, stating 
name and residence of the petitioner, and requesting the grant 
of a patent for the invention therein designated by name with 
reference to the specification for a full description thereof. 

Rule 34.—The specification is a written description of the 
invention or discovery, and of the manner and process of making, 
constructing, compounding, and using the same, and must con- 
clude with a specific and distinct claim or claims of the part, 
improvement, or combination which the applicant regards as his 
invention. 

Rule 37.—Where there are drawings, the description will refer 
by letters or figures to the different parts. 

Rule 39.—Every applicant must distinctly state under oath 
whether the invention has been patented to himself, or others 
with his consent in a foreign country, and must name such foreign 
country, and set forth the number and date of the patent, 

Rule 43.—The specifications must be signed by the inventor, 
or his executor or administrator, and the signature must be 
attested by two witnesses. Full names must be given, and all 
names, whether of applicants or witnesses, must be legibly 
written, and must be sworn to before any official in the United 
States who is authorised to administer an oath, and if signed in 
a foreign country the oath must be administered by a United 
States Consul. 

Rule 44.—The specification and claims must be written in a 
fair, legible hand, on but one side of the paper. Foolscap paper 
with the lines numbered is deemed preferable, but not obligatory, 
and a margin of about lin. must be left on the left-hand side of 
the page. 

Rule 45.—The inventor, if he be the applicant, must make 
oath or affirmation that he does verily believe himself to be the 
original and “‘ first inventur or discoverer of the art, machine, 
manufacture, composition or improvement for which he solicits a 
patent, and that he does not know and does not believe that the 
same was ever before known or used.” 

Rule 48.—The applicant for a patent is required by law to 
— a drawing of his invention where the nature of the case 
adinits. 

Rule 49.—The drawing must be si, 
his attorney, if he has duly appoin 
witnesses. 

Rule 50.—The drawings must be made on paper stiff enough to 
stand in the portfolios ; Indian ink must be used ; the size of the 
sheet must be 10in. by 5in. One inch from 
the edges a margin line must be drawn, and within 
thesd lines all the drawings and signatures must be. One 
of the shorter sides of the sheet is regarded as the top, and 
2 space of not less than 1 in. is to be left blank for the heading, 
which will be filled in by a clerk of the Patent-office. Two or 
more sheets should be used if one does not give sufficient room. 
The signature of the inventor is to be placed in the lower right- 
hand corner ; those of the two witnesses at the lower left-hand 
corner, all within the marginal line; the title is to be written with 
pene on the back of the sheet, ‘I'he drawings should be rolled 

or transmission to the office, not folded. 

Rule 54.—The office will furnish the drawings at cost, if so 
desired by the applicant. 

Rule 55.—In all cases which admit of representation by model, 
the applicant, if required, shall furnish one, which must not 
ex lft. in length, width, and height, except in cases where 
the Commissioner may admit making models of larger 
dimensions, 

Applications for a patent will be sent to the examining divisions 
whether models or not are furnished. A model will not be required 
or admitted until on examination of the case, the primary 
examiner shall find it to be necessary or useful. When a model 
shall be required the examination will be suspended until it shall 

filed, which must be done within two years after notice of such 
requirement made to the applicant. 

Rule 208.—On re an application a fee of fifteen dollars— 
£3—must be paid to the Commissioner, who will give a receipt for 
the same; a tinal fee of twenty dollars—£4—must be paid within 
six months from the time at which the application was passed 
and allowed and notice thereof was made tothe applicant. 

Rule 168.—If the final fee be not paid within the prescribed 
time the application is forfeited. 

Rule 169,—Where the patent has been forfeited, a second appli- 


ed by the inventor or by 
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cation for the same invention can be made within two years after 
the allowance of the original application. 

Rule 170.—In such renewed ny enon a the petition, specifica- 
tions, drawings, and model may be used, but a new fee of fifteen 
dollars will be required. 

Rule 172.—No patent granted since March, 1861, can be 
renewed except by Act of Congress, W.0B8 


London, August 6th, 

S1r,—I have read with interest your article in Saturday’s issue 
commenting on the opinions ex; in my two previous letters 
on the above subject which have appeared in he valuable 
reece and notwithstanding the arguments which you put 
orward in favour of the home practice of administrating patent 
laws, as against the American system, you will kindly forgive me 
for saying I am still slow to believe that greater facilities are 
afforded to English inventors in obtaining protection in this 
country, and that British patents are as cheap in the end as 
American ones, 

Allow me to say that I think you are slightly in error in stating 
that in the United States an me must employ a patent 

ent, and that here he need not do so. Anyone accustomed to 
y in patent matters in both countries will, I think, readily 
admit that the mode of procedure in applying for an American 
patent is much simpler, and that the office rules are much more 
easily complied with, than the amount of red-tapeism to which 
an English applicant must conform. 

In the first place, the Mae mes oy authorities issue printed 

phlets of the rules in simplest language, with elaborate 
nstructions and specimens of the requisite forms, which by 
studying, the inventor may appecach the Patent-office and 
transact the business of an application himself ; and, secondly, an 
applicant may, if he chooses, carry on a correspondence direct 
with Washington, and every facility will be afforded him in 
doing so. It is not so at Southampton-buildings; here no 
simple instructions are issued to applicants, and every 
stage in connection with an ap lication must be attended 
to in person or by agent. Therefore, I think that the 
chances of being able to have a patent without the assistance 
of a professional agent are in favour of the American 
system. And as to expenses, apart from actual Government fees, 
will only say that of four cases which have passed through my 
hands during the present year, two cost the applicants £23 each, 
one was abandoned, being found to infringe on a previous patent 
—-this cost £16—and the fourth, in reference to which there was 
an appeal, cost £37. Ido not include the cost of models, for 
they are not in future required, except in cases of an exceptional 


ind. 

With regard to the official examination, I am still inclined to 
think that it is of considerable importance to the applicant, for 
he is at all events told what has been already done in the direction 
in which he is working, and can accordingly amend his specifica- 
tion or abandon the matter. In fact, this examination may 
regarded as prima ey evidence as to the novelty of the inven- 
tion, while in England there is poageny. | no guarantee whatever 
as to whether the invention is new or old. 

J. ANGELO Fanie, C.E. 
2, Nassau-street, Dublin, September 7th. 


STEEL BOILERS. 

Srr,—Perhaps you will think it an unreasonable request for a 
reader of your paper to ask space for a few lines of criticism on 
your editorial article, but the statements in THe ENGINEER 
referring to steel plates for boilers have tended to create con- 
siderable fear of that material among parties who have had little 
or no previous experience with it; and in fairness to both sides 
you will doubtless allow a few lines to appear on the subject from 
one who has had more than fifteen — practical experience in 
the use of steel plates for shipbuilding and boiler-making. I 
could give instances where your remarks—notably your editorial 
article of the 27th ult. on steel boilers—have tended to create 
needless alarm, but it is not necessary to go into details on this 
point. About fifteen years ago, after very careful inquiry about 
steel plates, I contracted for and superintended the construction 
of four steel steamers, the largest about 250ft. long. The 
Bessemer steel plates were made by the Bolton Steel Company, 
and were of perfectly uniform quality. I do not remember that 
a single plate had to be rejected for any cause whatever, and the 
vessels, which have never given any trouble since they were built, 
are running now as perfect, I believe, as at first. 

During the last ten years I have had to do with some thou- 
sands of tons of steel plates which have been made into boilers, 
and it is owing to this practical opportunity of judging the mate- 
rial that I come to conclusions respecting it, quite opposed to the 
conclusions which you state you have arrived at from some expe- 
rience as an outsider, ‘‘neither making nor using, selling nor 
buying steel boilers or steel plates.” For instance, { cannot agree 
with your statement that steel boiler plates require special treat- 
meat to prevent cracking; my observation is that steel boiler plates 
only crack when they are subjected to special treatment, that is to 
some bad treatment. Of course [ assume that the plates are 
made from properly selected steel. The soft plates which are 
made now for most purposes will stand almost any treatment 
without risk of cracking. Respecting what you say about 
there being only two firms in Great Britain whose steel gives 
uniformly excellent results, [ am sure you are entirely in error. 
I could name several firms whose steel boilers have a world-wide 
reputation for excellence and uniform good quality, who have 
never used a 2 rong by either of the firms you name. From your 
note appended to Mr. Greig’s letter in last week’s ENGINEER, it 
would appear that your statement about these two firms was 
made mainly on the authority of Dr. Siemens. Everyone knows 
and esteems Dr. Siemens as a clever scientific man, but although 
he is devoted to science, he is not wanting in business instinct. 
Being directly interested in the sale of the steel. plates made b 
the Landore Steel Company, and the Steel Company of Scotland, 
he would be a poor merchant if he did not extol his own wares. 
The fact is, steel plates, perfectly uniform in quality, can be 
made, and are made every day by the Bessemer process, which 
is now free from patent royalty, and hy the Siemens-Martin 
process, on which potest royalty is still paid. Itis quite impos- 
sible for the workmen or any one else to tell the difference 
between power made by one process and the other. Thousands 
of tons of perfect and uniform boiler poe were made by the 
Bessemer process, notably by the Bolton Steel Company, the 
Barrow Company, and others, long before Siemens-Martin 
process was used at all in this —- and it is indeed surprising 
to read in the editorial columns of ‘'HE ENGINEER the assertion 
that Bessemer steel ‘cannot be used for boiler plates with any 
certainty of obtaining a satisfactory result.” 

A great deal has been said about the plates which failed in the 
Russian yacht boilers on the Clyde. Do you know that it is true 
that every one of these plates was tested in accordance with the 
Admiralty test? It is reported that they were not, and if so, 
your conclusions about test strips may not be correct. Whether 
steel will answer instead of copper for locomotive fire-boxes I 
cannot say, but for cylindrical furnaces of marine or Lancashire 
land boilers it answers perfectly. All the best makers of Lanca- 
shire boilers use steel plates almost exclusively for furnaces, and 
have done so for years. Iron has had its day, and may still be 
used for many purposes for along time yet, but any one who 
investigates the matter in the way Mr. Greig recommends will 
come to the conclusion that for boiler making it is destined to 
disappear before many years are over. 

September 14th. A MEeEcHANICAL ENGINEER. 


Tf our correspondent will turn to an article on “ Ingot Iron,” 
which he will find in our impression for September 3rd, he will 
see that we are of his opinion, and state, that ingot iron, or 
so-called steel, will be the metal of the future. Concerning the 


statements which he criticises, we repeat what we have already 
said, that they are the expression of the opinions of a very con- 
siderable number of engineers, and that they are not our views. 
As to the boilers of the Livadia, we have it on the best possible 
authority that every plate was tested, and passed the test inthe most 
satisfactory manner, and we have no reason whatever to doubt 
this. ‘That steel will daily grow in favour for boilers is quite indis- 
putable; we have not disputed it, but most engineers of experi- 
ence hold that the material cannot be dealt with as though it were 
iron. For example, the rivet holes must not be punched, but they 
may be punched in iron. Nothing whatever will be gained by 
asserting that steel is quite perfect, but everything is to be gained 
by discussing its imperfections, for thus we shall learn how to 
overcome them. In ten years we shall probably have come to 
the conclusion that the steel made in 1880 was very poor stuff as 
compared with that produced in 1890. There is a great future 
for the metal, but to assert that a bad steel boiler cannot be made, 
or sold, or put to work, is contrary to the fact.—Ep. E.] 


Srr,—Mr. Greig is well-known to be an energetic and uncom- 

romising advocate of anything which he may take up. His 
etter, published in your last impression, is eminently character- 
istic, but it goes just a littletoofar. I would ask Mr. Greig, does 
he remember his own early experiences with steel, and what he 
a of it, and what Messrs. Fowler’s customers thought 
of it? 

Nothing is easier than to pooh-pooh facts. It is a most con- 
venient way to get out of dilemmas, But permit me to say that 
Mr. Greig is not qualified by experience to speak of the fitness of 
steel for marine boilers. It is no disparagement of his great pro- 
fessional abilities to say that he has no experience whatever of 
the working of thick steel plates. His boilers are as toys com- 
pared with those of, let me say, the Livadia, the City of Rome, 
or any great ocean steamer. ‘To assert that a thick steel plate 
must behave like a thin one is to beg the whole question at 
issue. 

Mr. Greig was not slow at Barrow to call the plates of the Livadia 
“cast iron.” Since Mr. Greig has chosen to enter your pages, and 
is so confident that he knows all about steel, may I ask him to tell 
us why it was that this ‘ cast iron” withstood every test to which 
it was submitted? ‘To say how it happened that it was Pw a as 

ood steel—aye, steel of admirable quality—by the officials at 

loyd’s, and the Russian inspectors; to say nothing of its accept- 
ance by Messrs. Elder? Willhe, bearing the facts in mind, say 
how it is possible to know that one is getting a better material 
than the Livadia’s plates were? Will he say why plates which 
bore every possible test, went to pieces subsequently without 
apparent provocation? and if he cannot explain this or answer 
ra questions, then I must him to admit that there are more 
things in steel and its behaviour than are dreamt of in his 
philosophy. 

If your correspondent would act on the advice he gives, and 

y a few visits to the shops of marine boiJer makers, he would 
earn some things about steel of which he is now quite ——— 

Sheffield, September 13th. GOT. 


S1r,—I was glad to see Mr. Greig’s letter in your last week’s 
paper ; it looks as though we were at last likely to hear some- 
thing about steel boilers from the people who make them. 
Hitherto they have only spoken before such bodies as the Institu- 
tion of Naval Architects, the Iron and Steel Institute, and so on. 
If Mr. Greig’s example is followed we shall have more oppor- 
tunities for hearing something about the experience of others. 

For over twenty years I have been more or less occupied with 
steam boilers of all kinds; I have designed them, made them, 
worked them, and experimented with them; I have had to do 
with steel as well as with iron boilers. This gives me the only 
right I have to say anything on the subject. 

Let us quietly consider what the present aspect of the question 
is. To my certain knowledge steel has been used for boilers 
twenty years ago. It has been prominently before the public asa 
setealel tee boilers for ten years, and I do not shoot over the 
mark if I say that there are now fifty iron boilers at work in 
Great Britain, France, and Germany, for each steel boiler. Why 
is this? Ten years is ample time, one would think, to get a 
material introduced, which possesses all the good qualities 
attributed to it by Mr. Greig. 

Almost all that is known about steel for boilers is gathered 
from the utterances of a very few men. They are Dr. Siemens, 
Mr. Adamson, and Mr. Parker of Lloyd’s. These gentlemen 
take the first rank. After them come about half a dozen others. 
It is impossible to attend any meeting of the Mechanical 
Engineers, Iron and Steel Institute, or Institution of Naval 
Architects, without hearing one of these gentlemen get up and 
sing the praise of steel, and notably of Siemens-Martin steel. 
Bessemer steel, as a material for boilers, has been tabooed at these 
meetings since Sir Henry Bessemer ceased to attend them—that 
is to say, during the last twelve months, You have very fairly 
set out, in the article which Mr. Greig does not like, the position 
of the steel question before the societies I have named. During 
the discussions, little or nothing is ever heard about iron. I have 
been present at a meeting when Dr. Siemens rung all the changes 
in favour of steel, and Mr. Sutcliffe, of Lowmoor, sat still, and 
said not a word. The Lowmoor people and the Bowling people 
know better. ‘‘Good wine needs no bush,” and they can keep 
quiet and book orders 

To judge from the way the advocates of steel talk, one would 
imagine there never was a good iron boiler made ; yet, as I have 
said, there are at least fifty iron boilers in existence for one of steel. 
My own experience is that with steel of as quality very excellent 
boilers may be made, Not long since I had some slight repairs 
to make toa steel boiler by Hicks, Hargreaves, and Co., of Bolton. 
I never saw a better bit of work, but the plates were extremely 
hard. There was a wonderful difference in cutting a hole in one 
of them and in a Lowmoor plate. The boiler has been at work 
several years, and I dare say they use softer plates now. But 
when I have granted that a good steel boiler may be made, what 
then? A good iron boiler can be made too, and the iron boiler 
does possess a certainty of goodness about it which the steel 
boiler does not. 

We must get behind the scenes alittle that the present advocacy 
of steel may be quite well understood. No one who knows any- 
thing supposes that engineers advocate the use of a troublesome 
material like steel for nothing. The truth is that steel boiler 
plates are cheaper than iron plates of best quality. But whether 
a boiler is of iron or steel, the purchaser pays the same price for 
it; indeed, some makers charge much more for steel than for 
iron. The obvious result is that the boiler maker has a much 
larger profit out of steel boilers than he has out of iron. Nothing 
is easier than to provethis, Steel boiler plates can be bought for 
£13 to £13 10s. per ton, when Yorkshire iron plates are £18 to 
£20. It is not wonderful that under such circumstances steel 
should be used. I am speaking now only of first-rate work, such 
as marine boilers and traction engine boilers, which are now, as 
made by Fowler, Burrell, or Aveling, as good as can be, and not 
of common boilers made of plates at £8 or £10 a ton. First-class 
work I am dealing with, because steel is never used in second- 
rate boilers, and for first-rate boilers people must be prepared to 
pay a good price. 

esides this, the manufacture of steel plates fit for boilers is 
confined to a very few firms, Although Mr. Greig is right when 
he says that there are more firms than Landore and the Steel 
Company of Scotland who can supply boiler-plates, even he 
cannot much extend the list beyond four firms—those named, 
Messrs, John Brown and Co., and the Bolton Steel Company. 
There are hundreds, I had almost said, of iron boiler-plate 
oo Now, the steel makers are very anxious to push 
what t 4 bey” and they are all wealthy companies, and they 
give, it is a well-known fact, accommodation to the boiler- 


makers which the iron-makers cannot or will not give, in the way 
of time. In other words, there is almost unlimited credit to be 
had for steel plates, but not for iron. Then, if steel plates fail, 
they are returned and replaced, and nothing said; quite a 
happy family; and the steel-makers pay, and say nothing, 
because the boiler-makers are good customers. So it will be 
seen that there is much more about this steel question than the 
scientific aspect of it. I have only to add that I use steel 
myself whenever I get the chance, but I value iron as an old and 
trusty friend, and I think it is just as well that the truth should 
let out now and then. I could let out a good deal more, but 
I think I have said enough for the present. I shall wait to see 
what Mr. Greig says about this letter. J. W. 
Manchester, 14th. 


Association oF MunicrpaL AND SANITARY ENGINEERS AND 
Surveyors.—The northern district meeting of this association 
will be held at Darlington, on Friday, 24th September, 1880, at 
11.30, in the council chamber. The following — will be read 
and discussed :—‘‘ Sheldon Sewage Disposal,” by James Craggs ; 
‘Sanitary Appliances,” by George Bell. During the day the 
Darlington Sewage Farm, the Darlington Ironworks, the Park, 
and the Darlington and Stockton Waterworks will be visited. 


CHILLED CAR WHEELS.—One of the great objections urged in 
this country to the use of the American iron wheel is that it is 
not round. This has often been denied by American engineers, 
but it would appear, nevertheless, to be quitetrue. Zhe National 
Car Builder for go mepeed contains a letter on the subject from 
a correspondent, who appears to be well up in the subject. He 
writes :—‘“‘ I desire to call attention to the fact that a successful 
process has already been devised for giving to chilled iron wheels 
a perfectly true periphery, and so complete is the process, that 
after a wheel has been turned off, a piece of thin paper may be 
placed between the face of the wheel and the cutter, and the 
paper will be cut all the way round while the cutter will not 
touch the wheel. The rapidity of the process depends somewhat‘ 
of course, upon the condition of the wheels. If not in very 
condition, one pair of 33in. wheels can be trued in an hour. Cast 
wheels, as they come from the foundry, are none of them Pm 
fectly true; and it is also a fact that a large proportion of all 
wheels held and centred for boring by the ordinary three dog chuck, 
will, when pressed on the axles, run out of true just three times 
as much as the wheels are oval or deviate from a true circum- 
ference. This is a point that has been very generally overlooked. 
Because the chuck is a ‘universal’ one, it is naturally supposed 
that the boring of the wheel is a true bore, or no more out of true 
than the wheel is oval. This, however, is a great mistake, as the 
long point goes in between two of the dogs every time, and the 
other dog on the other point. I have trued great; numbers of 
chilled wheels when one would be out of true ,3,in., while it 
mate on the same axle, and bored in the same chuck, would be 
only ,,in. out of true. Sometimes wheels are pressed on with 
their ovals at right angles, and sometimes on a line with each 
other. In the former case the car will have a rolling motion, and 
in the latter it will have a bouncing up-and-down movement. If 
the brakes are applied with a severe pressure upon wheels with 
an excentricity of ,%,in., the wheels are almost sure to slide, 
whether they are running slowly down heavy grades or rapidly 
on level track. The method referred to for remedying this prime 
defect in the working of car trucks is the Gowan machine for 
grinding the chilled tread of wheels. Its weight is about 4000 lb.; 
the sole plate is 12ft. by 5ft. 9in. It will take from 24in. to 42in. 
wheels, and axles of various lengths. As to the results of this 
method, it may be stated that sixteen pairs of 33in. wheels trued 
by this process were iy under passenger cars of the Virgiria 
and Truckee Railroad, October Ist, 1877, and have made over 
122,000 miles to this date, and are still in good condition. In 
reference to steel tired wheels, it may be said that while they can 
be made true at the start, and will run so well so long as they 
remain true, it often happens that one of them is softer than the 
other on the same axle, and this causes the same trouble that arises 
in the case of chilled iron wheels.” 


Foreicn Patents AND TrapDE Marxs.—One of our Paris 


correspondents writes to us:—‘‘The Permanent Commissior 


appointed by the International Congress on Industrial Property 
in 1878 for the purpose of preparing a convention between the 
different countries then represented, on inventions, patents, and trade 
marks, is to meet in Paris in November next. ‘lhe object of the 
movement, as may be remembered by those who followed the 
debates of the several congresses in connection with the great 
exhibition, is to secure mutual and uniform guarantees for the 
international protection of registered patents and trade-marks. 
The French section of the congress was constituted the executive 
committee of the Permanent Commission, and after numerous 
diplomatic formalities and delays it has succeeded in drawing up 
a plan for an international union, somewhat analogous to that of 
the postal service. The reports of the proceedings of the com- 
mittee will be looked forward to with the utmost interest by 
inventors and manufacturers alike, although it is quite possible 
that they may not all regard the arrangements come to from the 
standpoint of ‘a fair field and no favour.’ Indeed the 
French protectionists seem to regard the projected inven- 
tion as one in which they have a peculiar, not to say 
excessive interest, for they complain of the shameless 
counterfeits to which their manufactures are exposed in foreign 
countries, where they have to contend with a competition 
described as perfectly ruinous, and they would doubless be glad 
to negotiate on terms which they could place on the basis of the 
most favoured nation clause. Quite a sensation has been pro- 
duced at Lyons by the visit of a wealthy German, who is said to 
be on the point of purchasing an immense collection of industrial 
designs and samples of the most; antique fancy-figured goods of 
that district, especially as those are once more coming into 
favour, and the French manufacturers are suffering from the 
rivalry of the Elberfeld and Dusseldorf houses. The collection 
referred to is apparently that of MM. Dommartin, and it was 
brought together as a loving souvenir of the past, constituting 
the most perfect history extant of the manvfactures of Lyons. 
It included numerous samples and designs for velvets, shawls, 
ribbons, dresses, prints, tulles, and embroidery, and many 
patterns said to refer to the lost secrets of the art. An effort 
is now being made to secure these treasures for the museum 
of the Palais du Commerce. This is only one out of many 
incidents which at the present moment indicate the jea- 
lousy with which foreign competition is watched even 
in districts reputed to be not unfavourable to free trade. 
The object of the Minister of Agriculture and Commerce 
and of the Permanent Commission is to establish certain bases of 
uniform legislation in the several countries interested by the 
adoption of certain general principles divided by the executive 
committee into five sections. The first one comprises the resolu- 
tions passed by the Congress as the common opinion of all 
branches of . The second is devoted to inven- 
tion — the third to industrial drawings and models, the 
fourth to marks of manufacture and trade, and the fifth to the 
names of firms. Each section comprises clauses which might be 
transferred at once to the proposed treaty, inasmuch as they are 
already consecrated by actual legislation or adopted in principle 
by the Governments who have negotiated on the subject ; and 
there are other points which are merely recommended to the 
notice of the several countries concerned with the view of amend- 
ing laws at present in force, and thus leading to a gradual 
unification of international legislation on the subject. There isa 
fair prospect of some common ground of agreement being arrived 
at, and it is obvious that if the changes thus introduced prove 
satisfactory to all concerned, such efforts may be extended with 
advantage in other directions, and notably to the question of copy- 
right.”—Liverpool Journal of Commerce. . 
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THE ROCKET, 1829. 


DESIGNED AND CONSTRUCTED BY GEORGE AND ROBERT STEPHENSON. 


(For description see page 217.) 
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LINDES’ 


_ Iva separate pavilion at the Dusseldorf Exhibition, there 
is in operation a set of Lindes’ ice-making and refrigerating 
plant, from the works at Wiesbaden. Although there are 
several—about twenty-two—of this apparatus at work, little 
has been said about it in this country, and we may therefore 
describe it with the aid of the perspective view herewith. 
The principle on which it works is the evaporation and 
re-condensation of pure ammonia, effected by means of a 
specially designed exhaust and compressing pump. The 
machines are not used for producing ice alone, but for 
refrigerating liquids, as for breweries, and for cooling air for 
breweries, hospitals, paraffin factories, &c. As com- 
pared with other machines previously made, Professor Linde 
claims that this machine consumes less fuel, requires less 
cooling water, less of the volatile liquid and lubricant 


ICE-MAKING 


In the operation of the process of ice making in tanks and 
moulds ar not with the barrel T, ammoniacal ‘gas after 
pains through a rectifier and condenser, in which it is freed 
rom water and other impurities, enters (through the tube }) 
the condenser C. This is a sheet iron vessel containing the 
coils as already referred to. While passing through these 
coils or worms, the gas is exposed to the action of the com- 
pressing pump P, cold water constantly circulating in the 
vessel C. The gas is thus liquified, and the ammonia collects 
in the bottom of the condenser, and s to the evaporator 
coils in the vessel V, the coils in this case being surrounded 
by a circulating salt solution. The ammonia being free from 
plessure ar evaporates, and in so doing takes heat from 
the salt solution surrounding the coil. The gas is then again 


glycerine—that the production is not affected by climate, that 
ammonia is very easily procurable of good quality, and 
unaccompanied by any danger. 

The principle of refrigerating by means of volatile liquids 
and re-condensation of their vapours by compressing pumps, 
found its first application with sulphurous etber. is, how- 
ever, required large pumps on account of the low pressures 
and s density of the vapours of ether at low tempera- 
~ tures, and more volatile liquids have accordingly been resorted 
to. The degree of cold produced at 14 deg. Fah. by the 
formation of 1 cubic foot of saturated vapour, is given as = 
5 heat units with sulphurous ether, 314 with sulphurous acid, 
48 with methylic ether, and 83 with ammonia. e capacity 
of the evaporating apparatus and of the compressing pump 
increase in the inverse ratio of these figures, and hence the 
_ advantage to be derived from the employment of ammonia, if 
the disadvantages connected with it can be removed. The 
danger of explosion has been urged against the use of 
ammonia, but Professor Linde claims to have overcome this 
by using it in iron tubes of small diameter, and the apparatus 
is designed so as to have but a comparatively small quantity 
employed at a time. 

ur illustration of the fey oman shows a complete set’ for 
_ making ice blocks of the form shown between the hollow 
arms of the revolving refrigerating barrel T. This is like 


‘ that in use at Dusseldorf, but there is also in use the more R 


. usual freezing tanks containing ice moulds, round which cir- 


ducted to the condenser and the process — 
The following particulars as to production of the machine, 
power, and water required, are given by the inventor :— 
No. of machine. i$ 
Production of ice in tons per 24 hours ,{; 1} 25 6 12 24 48 
Effectivehorse-power .....-.. .. 2b 5 10 20 38° 75 
Condensing water per hour in gallons 80 160 320 800 1600 3200 6400 
It was stated at Dusseldorf, the net cost of making ice was 
from 35 to 40 ——e per centner, or about 4d. to 43d. per 
100 lb., but this we imagine to be exclusive of the cost of 
motive power, 


TURNBULL’'S COMPOUND ENGINE. 
Ar the recent exhibition of printing machinery and appa- 
ratus, in the Agricultural Hall, sam two horizontal 
engines were exhibited by Mr, J. Turnbull, of Glasgow, the 


culates a solution of salt or chlorate of calcium, cooled by Y Yj) 


the machine. 
_ acting exhaust and compressing pump P with an iron piston, 
draws the aqua ammonia through wrought iron coils. These 
. evaporator coils are enclosed within the sheet iron cylinder 
_ V, through which a salt solution or air circulates according to 
the purpose in view : refrigeration of liquids or of air. In the 
production of transparent ice the evaporator coils are placed 
' inside the drum T, which serves for the formation of the ice. 
Where two setss of coils are adopted, they can be put into 
use alternatively without loss of time. The vapours of 
ammonia are then gee into another coil, the condenser, 
contained in the sheet iron cylinder C, through which the 
cooling water—condensing water—circulates, in order to 
effect the condensation of the compressed vapours. A regulat- 
ing valve permits the liquid ammonia to escape from the condenser 
C, through the pipe}, into the evaporator V or T, thus to con- 
tinue its circulation, The drum T revolves very slowly in the 
tank in which itis mounted, and aseach ice space entersit.obtains 
anew film of ice. The drum is completely covered in by means 
_ of & casing not shown in the illustration, 


By means of the steam engine D a double- |* 


The former 
of these we illustrate on page 214. ‘The high-pressure 
cylinder ig Qin, diameter, and the low-pressure bin. 


one a compound and the other a simple engine. 


MACHINE IN THE DUSSELDORF EXHIBITION. 


diameter, the stroke being 24in., and the revolutions 
100 per minute.. A condenser, not shown in our engrav- 
ing, is sometimes applied. ‘ The principal features of the 
engines is the return to ‘parallel motion in place of guide 
bars, and the employment of a quick cut-off actuated by the 
overnor. The parallel motion has its advocates, who claim 
or it that the economy obtained by reduction of friction is 
observable in decreased fuel and lubricant consumption. 
There is now a considerable number of these engines at work, 
rincipally in the north, and with satisfactory results, and 
Mr. Turnbull’s argument is that, though the slide bars are 
replaced by several joints, most of these have little to do, and 
are only pressed in one direction. It has been at work for 
twelve years on engines giving out 700-horses power, and 
experience shows that the engines may run for. ten. years 
withont more than adjustment of the joint -brasses. 
The greater simplicity and the slight friction. of . the 
crosshead and guide bars more commonly: used,: render 
the choice of one or other system a matter of. less ‘difficulty 
than it might otherwise be. Mr. Turnbull's cut-off gear, 
however, Prepares the merit of simplicity and efficiency. “ It 
consists of a pair of grid valves mounted ou the back of the 
ordinary exhaust valve, which has through ports’ of the 
necessary form to cover the vertical ports of the cylinder 
and the horizontal ports of the grid. +The, gris valves are 
suspended ‘on vertical rods, which are operated by bell crank 
levers. controlled by the governor, and act under the insistent 
pressure of adjustable volute springs. The = collar of 
the governor carries a compound cam, which, by the revolu- 
tion of the governor, alternately forces the horizontal rods 
bearing against the bell crank levers at one end, and against 
the cam through the medium of loose rollers at the other. 
The range of cut-off is from an inch or so to full stroke. 
An inspection of the annexed drawing will show the action of 
the whole gear. The piston used in the engine, the form of 
spring and rings shown in the annexed illustration. The 
spring is of a peculiar form, and, being in one piece, it is 
chined that it acts with equal pressure on all s of the 
rings. The coil of the spring is not spiral, but consists of a 
series of return bends curved so that the spring acts both 
circumferentially and transversely. iA 


ENGINES OF THE SS. VILLE DORAN AND 
VILLE DE BONE. 

WE publish this week, No. 120 of our portfolio of working 
drawings, sections of the engines of the Com ie Générale 
Transatlantique steamers Ville d’Oran and Ville de Bone, ‘of 
which a fall description will be found in our impression for 
the 13th ult, 


ments were made at the Admiralty on Saturday :-— 

Brewer, chief engineer, to the® Carysfort ; E. J. Conley, chief 
engineer, to the Rambler, when commissioned on the 14th inst.; 
G. Tri engineer, to the Bacchante; J. J: K. Medlen, engineer, 
to the Grocodile ; W.L. Searle, engineer, to the Asia, for service 
in the Dreadnought; A. G. Harrison, engineer, to the Lord 
Warden; T. Owen (b) and H. G. Johnston, engineers, to the 
Carysfort ; H. J. Rampling, assistant-engineer, to the Crocodile ; 
W. Lonnon, assistant-engineer, to the Rambler; W, F, Stewart, 
assistant-engineer, to the Carysfort, 
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ENGLISH AND AMERICAN LOCOMOTIVES. 
(Concluded froi page 202.) 


I now append particulars of nine months’ performance of two 
types of American and English locomotives running on the 
favourable lines of the South Island during 1878, procured when 
T was writing my previous memorandum :— 


Locomotive running nine months, Christchurch district. 


r of 
| 
in. in. in. a! d. 
English . 14x20 42 23,380 | 927 16 10 9-52 
Do. 42 23,511 | 938 0 3 9°57 
Do. os ae 42 21,378 | 969.17 5 10°88 
American . 12x20 | 48 22,867 | 727 a5 7°63 
Do. 48 2,350 | 716 8 0 7°69 


These engines were working in the Christchurch district, under 
the same locomotive engineer, Mr. A. D. Smith, to whom I was 
indebted for these fi — The engines are those of which I had 
the first cost. 


subject of minute examination by some 
countries for years past.” i 
show that my previous memorandum was thoroughly ‘ 
Time does ae criticism of the many figures the writer 
e one case to examine. a 

e 


|Number! Diameter | \Cost per foot 

.| of Breadth Cost. run, inside 
| wheels. | wheels. 4 dimensions. 

Ft. in. Ft.in.! £ | £8, d. 

American.) Ist 8 39 37 7 6 685 | 1810 0 
Do. .., 8 3% 0 | 7 6 | 1425 0 

| 

English ..' Ist | 6 | 30 25 0 7 0 446 | 1713 0 
Do. .. and | 6 | 30 25 0 7 0 | 347 | 1318 0 
The poem, on the whole show in favour of the English stock, 

notwithstanding that its shorter length would make it relatively 

more costly. The American first class is more luxurious, pro- 


vides for only thirty-five seats; English first class is of simpler 
construction, and allows of seating thirty-two passengers. 

The bogie carriages are unsurpassed for steadiness in running, 
and consequently for personal comfort, but are, as is seen, more 
expensive than the lighter stock. The 6-wheeled stock, being 
smaller and lighter, is more suitable in general for light traffic, 
such as prevails on many of the New Zealand railways. as it 
affords means of running lighter trains by the pate facility it 
gives for adapting the size of train to the number of passengers 
carried. A proportion of bogie carriages would, however, be 
found useful and advantageous. I believe they would prove more 
economical if they were 10ft. longer than those imported. For 
economy in cost the carriages constructed with Cleminson’s 
flexible wheel-base show well; they run with great smoothness 
and freedom from oscillation, and the wheels accommodate them- 
selves to the five-chain curves with facility. 

It is desirable to dispel the impression that is evidently on the 
writer's mind about the conditions of engineering in New 
Zealand. His remarks tend to implicate not only me, but others, 
in all sorts of objectionable practices which he enumerates, while 
he is a mtly ignorant of the practice pursued, and certainly 
is so of my opinions. Under the public works policy, instituted 
ip 1870, over 1000 miles of railway were execu under the 
superintendence of Mr. John Carruthers, Mem. Inst. C.E., ‘as 
engineer-in-chief, whose experience in the United States, Russia. 
Inaia, Egypt, and Mauritius, was brought to bear. Associated 
with him were Mr. John Blackett, Mem. Inst. C.E., assistant 
engineer-in-chief, in the colony, and Messrs. Hemans and Bruce, 
as consulting engineers in London. The lines were carried out 
and equipped at an average cost of a little over £7000 a mile. 


latter one of 4ft. Gin. All the goods stock is four-wheeled : 
the traffic is too light to warrant introducing eight-wheeled bogie 
stock, The carriage stock is four-wheeled and six-wheeled ; 


latter has a flexible base. Recently Cleminson’s flexible base has 


been introduced with marked success. There are no grease-boxes 
to the New Zealand stock. Crank axles, double-headed rails and 


inside connections are practically unknown. 
In the face of this, it is difficult to understand why such a long 


to instruct me in the opinions of the schoel of English engineers, 
in which I have been educated. It would beill-judged to omit 
to acknowledge the services rendered by the American engineers 


in the ap tion of the bogie, and in many other im- 
provements in the construction of mwa rolling stock, 
which they have advocated and introd - It would be 


such railways as there 

ew Zealand without adopting mechanical features 
also characterise the American stock to a very large 
extent, But while acknowledging the merits attaching to the 


Particulars of the cost of haulage per ton-mil 


pamphlet has been written. Mr. Evans unnecessarily undertakes | 


| American engineers and manufacturers, I must as yet maintain 
the opinion which I previously expressed, that we can obtain all 
we require more cheaply from England than from America. Nor 
do TI concur in the claim made for the universal superiority of 
American-built engines. I do not desire to be the special pleader 
for obsolete — as the writer seems to infer. There is no 
reason that Iam aware of why the respective countries should 
not produce equally good results mechanically and economically 
in their locomotive performances. Appended are some data 
respecting New Zealand practice which will bear out my state- 
ments. As I have been rather acrimoniously attacked in the 
performance of my duty by the writer, who has not understood 
my figures, I ask the favour of having this reply made a public 
document, and, with it, Mr. Evans’s pamphlet. 
J. P. Maxwet, Assoc, M. Inst. C.E. 
Wellington, 5th May, 1880, 


e—extracted from the returns of Mr. A. D. Smith, locomotive engineer, Christchurch 
district—for the nine months ending 


31st March, 1880, 


| | Coupled wheels. \Cost in pence of haulage per ton-mile. 

= | 

> = ! SS a 

| 5 = HEH Repairs, Driver, S23 

| Me. i 58 Stores, stoker, and | Total. Remarks, 

In. | | 

F 18 36 .. 573, 2 0°080 0° 184 8 166,349 188  English.—Heavy branch and 

| | light main line mixed traftic 

wx 6 lone .. 58} 20 0° 030 07195 3 60,711 191 | English.—Heavy branch and 
| light main line mixed traffic. 

D 4 360 j2-wheel 0-083 O63 6 125,314 211 Bnglich.—Heavy branch 
i | work. 

G 4 36 }4-wheel Olle 0-060 | 0-174 4 77,979, 177 English.—Heavy branch and 
| | | | light main line mixed traffic. 

6 42 R-wheel .. 18 "102 10 173,514 173 | English.—Heavy mixed and 
| } i goods traffic. 

xm) 4 48 |Two2wheel 58} 97 o-os2 | | 199,307 206 | Ammerican.—Light mixed and 
| express trafic. 

x2 6 42 jome .. 1153 0°050 0°125 55,356 214 | English.—Principally heavy 
i i goods. 


The main line in the Christchurch district has about 190 miles of 
generally the lines are much flatter or level. It also has about thirty-five 
5-chain curves. The branch lines generally have steeper grades C) 
tes . The working involves numerous short services. The 


particulars of th 
, 80 that no approximate estimate of the work done can be deduced. The ine mileage includes ballasting and shunting. 
Sufficient data were not available to give the results of running the American engine of the 


straight lines and very flat grades. There are a few grades 1 in 100, but 
miles of line on which the prevailing grade is 1 in 50, and there are some 
main line. There are nine branches with an aggregate len, of about 
grades run over have not been recorded in each case, such 


tion type in Christchurch. 


Particulars of the cost of haulage per ton-inile—extracted from the returns of Mr. A. V. Macdonald, general manager, Auckland 
months’ average, 


section—four 
3 | | Coupled wheels. | 3 |g [Cost in pence of haulage per ton-mile. 
Cylinders.) Truck. Remarks. 
Hi | No. Diameter. | Stores. Wages. | Total. 
| 
In, In. 
F 6 | 36 \None., .. 4471 | 8756 | 234,049 62 | -060 “159 
(10,003 gern | 572,150) 66 1135 Do. 
B 9 8 36 {Double Pale. 9652 | 652,792, 75 | +085 “072 “137 Do. 
oss2 | 6850 | 407,123 59 | “052 “166 Do. 
I 4 | 86  |ewheeled.. 7050 5876 | 350/826| 60 | 007 “128 “195 Do. 
7387 | 700s | 470,703) | “091 “138 Do. 
6220 sree -o77 “069 “146 Do. 


The lines on the Auckland section have numerous grades ranging from 1 in 40, and flatter, with sharpest , 
is based on the train mileage, and thus is shown at a disadvantage compared with the Christchurch return, which is based on the engine-milcage. 


curves 6 chains. The ton-m'ieage 


Extracts compiled from seventh annual report of Board of Railroad Commissioners, Commonwealth of Massachusetts. 
Ruilroad reports, year ending 30th September, 1875. 


Total | Speed in miles per hour. 
i i senger reig’ 
Boston and Albany .. .. 229 4,909,216 | 20,541 33 25 13 vs 
Boston and Lowe 42 | 912,424 | 21,724 30 25 18 12 
Boston and Maine .. .. 73 | 1,576,575 21,597 30 24 | oe 1 
Boston and Providence .. 42 800,269 | 19,054 88 22 | 22 10 
95 2,082,732 | 21/923 28 20 5 10 
54 997,093 18,465 26 22 10 8} 
New York and New England.. 29 660,056 22,761 25 20 15 10 
63 1,387,481 22,024 33 23 16 10 
Average 637 13,325,846 | 20,920 
Cheshire oo 20 31 633,277 20,428 25 22 12 10 
Connecticut River .. .. .. .. « 18 $29,552 18,308 29 4 15 8 
New Haven and Northampton .. .. .. 20 $71,561 18,578 28 25 Be 12 
New York, New Haven, and Hartford .. 92 | ,062 21,783 80-35 28 oe 15 
Norwich and Worcester .. .. .. .. « «+ 21 $71,284 17,680 30 22-25 17 15 
widence and Worcester .. .. .. .. 29 546,720 18,852 28 29 16 12 
Springfield, Athole, and North-Eastern .. 4 99,158 24,700 | 25 20 ¥ 12 
Worcester and Nashua .. .. .. .. 21 $11,953 14,855 80 23 16 10 
Average 206 | 4,067,567 (19,778 


On some recent trials of the single Fairlie engines by Mr. A. 
V. Macdonald, general manager of the Auckland section, the 
following result was attained on 1 in 40 ascending grade, com- 
bined with six-chain curves, dead start :—Weight of engine in 


six-coupled drivers 36in. diameter; working boiler pressure, 
140 Ib.; load in nine vehicles, 81 tons 12 cwt.; average speed, ten 
miles an hour. Adopting the American method of computation, 
with resistance 12 lb. per ton for the engine, and 5 lb. a ton for 
the vehicles, both on the level and straight, and 4 lb. per ton for 
each degree of curvature, the total resistances are found to work 
out to 8291 Ib. for the curved portion of the line, which would 
require an effective steam pressure of 124°3 lb. in the cylinders to 
overcome. It is probable, 
somewhat high for the New Zealand single buffer stock. Time 
does not admit of _~ recording more extended experiments with 


this engines, which have been made, but at some future time 
a be put on record. 
r. G. croft, general of the Wellington Section, 


informs me that, in testing one of these single Fairlie engines, 


steam, 27 tons; state of rails, wet; cylinders, 124in. by 16in.; | 


hovever, that these resistances are 


| he took a load of 74 tons 7 cwt. in nine vehicles up 112 chains of 
1 in 35 grade combined with five chains reverse curves, at a very 

| slow speed, with the object of determining the utmost capacity 
of the engine. e steam was above the normal working pres- 
sure of 140 lb. at times, and I must regard the feat as excep- 
tional and not one to be obtained under ordinary working con- 
ditions. The load was carefully ascertained. 

The preceding data show that the American engines in New 
Zealand do not give results entitling them to pre-eminence in 
economical working, though they exhibit very good results. The 
much-abused Fairlie engines show results superior to the 
American in economical working on analysing the returns, The 
data obtained from the American Commissioner’s reports show 
that at any rate there are very large and important sections of 
railways in the United States which give results in locomotive 
working altogether different from what is shown by the pamphlet, 
the writer of which would lead us to infer that the somewhat 

| inflated figures he quotes represent the ordinary er = 


| tice, 


An ELEcTRO-byNAMIC ParRapox.—Dynamo-electric machines, 
like M. Gramme’s, are reversible, and can either generate a 
current from mechanical work, or, from a current, produce 
mechanical work. Under the same conditions, continuous 
current magneto-electric machines do the same thing. But if 
the current from a dynamo-electric machine is sent into a 
magneto-electric machine, a very strange effect results, This 
effect is signalled by M. Gérard-Lescuyer, who calls it an electro- 
dynamic paradox. Soon as the circuit is closed the magneto- 
electric machine begins to move, and tends to acquire a speed 
proportional to the intensity of the current actnating it. But 
suddenly it slackens speed, stops, and then begins to rotate in 
the contrary direction, only to arrest itself anew and begin again 
as before. In a word, it exhibits a regular alternative motion, 
lasting as long as the current which actuates it. What, asks 
M. Lescuyer, is the cause of this phenomenon? Evidently the 
motive current changes its direction ; and a galvanometer intro- 
duced into the circuit proves it. But how does it produce 
itself when the speed of the prime mover, be it steam or other 


engine, does not vary? The effect must be due to an exterior 


cause reversitig the polarity of the inductors of the dynamo- 
electric generator so as tocause it to give birth to areversed current. 
This reversal is — by placing a compass near the inductors, 
and this reversal keeps time with the reversal of the egy 
shown by the galvanometer in circuit with the machines. t 
us suppose that the magneto-electric receiver has _perivdic 
increases of velocity. These will give rise to a current of its own 
in the magneto-electric machine, which will traverse the dyae 0- 
electric machine, and, as it will be a contrary current to t a 
| coming from the latter, it will tend to reverse the polarity of the 
| inductors of the oy cote apm Hence a reverse current will 
| proceed from the latter. To test this hypothesis it is sufficient to 
the increase of velocity in the magneto-electric receiver 
| by means of a brake. As soon as the brake is put in play the 
| paradoxical effect vanishes, and the receiver goes uniformly in 
| the same direction, whilst the galvanometer and compass are 
| unaffected, The experiment is wal shown by a Siemens dynamo- 


| electric continuous current machine for generator, and a small 
permanent magnets, 
M, Breguet, for receiver.—The Electricia 


re Gramme with ordin as con- 


structed 


Ne 


r 
tive cylinder power, the English engines appear to have been 
running the cheapest. The American engines were running faster 
trains than the others during the twe months and a-half of the 
riod ; but, while the American engines were new, the English 
had been running for several years. 
There is one misquotation in the pamphlet which, although it 
is personal and does not affect the issues, I draw attention to. 
The writer says: ‘‘Mr. Maxwell says that this engine subject is 
taken up as if it were new, and not before discussed. I beg to 
differ from the gentleman. It is well known to every railway 
engineer and investigator as an old eo y written on and dis- 
cussed in various ways during the past forty years,” &c. &c. 
Here is the remark which to Messrs. Evans's and 
Brereton’s letters: “‘The subject been taken up as though it 
were new and 7 undiscussed ; it has, however, formed a 
unds of work done per hour per ton of weight on the driving- ee 
aoe alone, exclusive of engine.” He obtains about 9,000,000 Ib. 
respectively for the ers. e gives no data, ‘or pur- 
, therefore, of comparing the merits of the engines, his 
ae are useless. The grades, speeds, weights, and numerous 
other data are necesssary to enable anyone to compare; without 
these the supposed comparison has no meaning to the reader. 
The principal of excluding engine-weight is also misleading in 
comparing the merits of the engines, unless all data are given, 
because widely-differing results may be shown with the same 
engine by it. 
Following are some particulars of the cost of recent importa- 
tions of American and English carriage stock. The American 
aes have two four-wheel bogies. The English carriages 
fs have Cleminson’s flexible wheel-base. The cost is the actual net 
price alongside in port in New Zealand, excluding all local 
colonial charges for receiving or erecting, which, in the case of 
the American stock, chanced to be somewhat heavy. Clemin- 
son’s carriages have only been imported into the North Island. 
ithe mountainous features of both islands, and more especially BS 
: the Northern, rendered unavoidable steep grades and very sharp i} 
curves. Although there are some hamdoets of miles of compara- - 
tively easy lines in the South, yet the major portion of the New ie 
Zealand railways may be said to abound with grades not flatter x 
than 1 in 50 and curves of ten chains radius, and a very large . 
proportion has grades ranging from 1 in 35 to 1 in 50, with five- Re. 
chain curves. The permanent way generally is of 40 1b.) : = 
and 52 Ib. rails of Vignole’s pattern, and the gauge 3ft. Gin. 
With such physical features, the use of stock with flexible 
wheel-base and Yicnt wheel-loads was imperative ; and stock pos- | 
sessing the requisite features for the physical conditions of the | 
lines and the very light traffic was introduced with due regard to | | 
économy. - All the stock has central buffers. Thefé are among | | 
others two types of English engine with Bissell bogies, one | 
having six wheels coupled, with a 10ft. base, and the other having 
four wheels coupled, with a 5ft. base, both well adapted for the 
. lines and tratfic they are designed to work. There is also a six- | 
wheel coupled engine, with a 10ft. Gin. base—a type very largely | 
in use on lengths of lines where the curves are not sharp: Some | 
double Fairlies are in use on the worst lines, and some single | 
Fairliez, which were procured on the advice of the late engineer- | 
in-chief, Mr. Carruthers, and which perhaps are the most effi- | 
cient and useful engines on the steep grades and five-chain curves 
which we have. The single Fairlie is carried on one six-wheel bogie | 
and one four-wheel bogie. The former has a base of 6ft. 9in., and 
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RAILWAY MATTERS. 
SrvERAL contracts for the Pacific Railway works are alread 
under the consideration of the commission at Ottawa. 
Tue Intercolonial Railway of Canada receipts so far th 


exceed last year’s by 229,000 dols., and those of the Grand 
by over one million. 


Mr. Joun M.L.A., of Sydney, has obtained # con- 


cession from the Government, and settled all preliminary 
arrangements for the construction of the Burrum railway, near 
Maryborough, which will be the means of opening up e ve 
coal-fields in the interior 

Tue three months’ trial of Messrs. Kitson and Co.’s engine on 
the New Wortley section of the Leeds ‘Tramways having expired 
on the 4th inst., the company will now—for the present at least 
—only use horse power ; But we, the Leeds Mercury, understand 
that they are applying for permission to make a still further 
trial of one or more of Messrs, Kitson and Co.’s engines, with a 
view to their Leing more largely used, the recent trial having 
proved eminently satisfactory. 

Tue South-Eastern Railway Company has now a number of 
carriages running on the main and suburban lines lighted with 
gas on Pintsch’s system, and on Monday night an officially 
attended run was made with the first Post-office van fitted on 
this system, the results being eminently satisfactory. It is a 
curious fact that already regular passengers arrange to travel by 
the “‘gas trains,” as they are popularly called. The steadiness 
of the clear white light given by the oil gas makes reading a 
pleasure in travelling instead of a toil. 

As the 4 B=. Caledonian train from the central station, 
Glasgow, for Greenock, was approaching Paisley, on Wednesday 
the 8th inst., and while proceeding at full speed, it ran into a 
mineral train which was standing on the down line. ‘The crash 
was fearful. The engine was forced back on the guard’s van, 
which was smashed, and the guard was killed instantaneously. 
The four succeeding carriages were all ‘‘ telescoped,” and the 
passengers were more or less injured. It was afterwards discovered 
that, besides the guard, two passengers were killed. Sixteen 
passengers were injured, some seriously. 

On the 3rd of last month the Governor of Ceylon turned the 
first sod of the new railway from Nawalapitya to Nanuoya. 
‘The railway has been go long asked for, that very large numbers 
interested in its completion attended the ceremony. The colo- 
nists desire the extension to Haputale, and consider that it could 
be more cheaply carried out if done by contracts coexistent with 
those for the part now started; and not only this, but the line to 
Nanuoya cannot afford a return on the outlay, while, as soon as 
it extends to the successful plantation districts of Uva, it will 
Ray a high profit. It is therefore hoped that the Secretary of 

tate will soon sanction the whole line. 

On the 10th inst. Major-General Hutchinson inspected the 
new tramway from Blackfriars-street to Broughton Spout near 
Manchester. Commencing at Chapel-street a double line has 
been laid along the whole length of Blackfriars-street ; then, for 
a short distance in Broughton-road the line is single ; along Great 
Clowes-street, as far as Broughton-lane, it again becomes adouble 
line, and for the remainder of the route, a ong Broughton-lane, 
the lower end of Camp-street and Lower Broughton-road, 
the line is single with crossin The tramway is 3344 yards 
long, or nearly two miles. ughton-lane has had to be 
widened. 

On Saturday night last a collision took place between a Ham 
ton Court train and a pilot engine on the London ond ieeth- 
Western Railway, at Vauxhall, cansed by the signalman, who 
gave ‘‘line clear” to the train, forgetting that the pilot engine 
was waiting on the line to go into a siding, and resulting in the 
deaths of four passengers and one railway servant. On Wednes- 
day morning another accident on the London and South-Western 
Railway, but fortunately unattended with serious consequences, 
happened at the Woking station. The 1 a.m. Southampton mail 
was passing through the station, when the engine left the metals, 
owing to the road “‘giving way.” A breakdown gang, after 
three hours’ work, succeeded in lifting the engine, and the 
having been secure, the train proceeded on 
ts way to London. 

Tue Board of Trade have poneanet to Parliament their report 
of their proceedings under the Tramway Act, 1870, and the Gas 
and Water Works Facilities Act, 1870, during the session of 
1880. The number of applications to the Board of Trade for 

visional orders under the Tramways Act, 1870, made in 

ecember, 1879, for the ensuing session of Parliament, was 
thirty-five. The fee of £35 was received with each application. 
The provisional orders thus applied for proposed the construction 
of 122 miles of new tramway—of which 25 miles were double 
line—at an estimated cost £605,173. ‘T'wenty-eight of the 
orders were granted with such d ts as d ry, 
including in thirteen cases authority to use steam or other 
mechanical power. ‘Two Bill for the purpose of confirming the 
tramway provisional orders were introduced into the House of 
Commons on the 24th of May, 1880. me of the orders were 
opposed ; but the Bills ultimately received the royal assert on 
the 26th of August, 1880. 

Mvci correspondence that seems to us calculated to confuse 
and mislead the public is, says the St. James’s Gazette, going on 
a the negotiations for the construction and working of 
the Canadian Pacific Railway. Three points are perfectly elear ; 
the first is that, by the terms of the treaty by which British 
Columbia entered the Confederation, Canada is bound to build 
the railway ; the second is that, apart altogether from this treaty, 
Canada must construct the line if she is really to become a nation ; 
and the third is that, until opened tp by means of steam com- 
munication, the tich wheat lands of the River, of which we 
hear so mth, are useless. Politically and economically, there- 
fore, it is the interest of Canada to perform her treaty engage- 
ments. But it is équally clear that her resources do not permit 
of her carrying out her engagement with British Columbia. The 
cost of constructing the line is variously estimated; but let us 
assume that it will not exceed ten millions sterling. If the 
expenditure of this sut were spread over ten years it would 
increase the debt of the Dominion in that time by the amount 
of two years’ income. The true policy is to proceed more slowly. 


A report has been published by the Board of Trade on the 
collision that occurred on the 9th tlt., a quarter of a mile 
on the York side of Rawmarsh station of the Midland Railway, 
when a passenger n from York t by ran into an empty 
coal wagon which had been pushed 6ff the Aldwarke Colliery 
siding, and had eT of thé up line on which the passenger 
train was running. No one was eB ha except the tireman of 
the passénger train, who jumped the engine just before the 
collision, and died the same evenitig from the injuries he received. 
In concluding the report Colonel Riche says that, as the wagons 
which left the road were almost new aid in good order, and were 
facie ooh the siding very quietly, thie state of the road at the 
facing-poifits or from the points up to the crossing inclusive must 
have beet stich as to cftuse the wagons to leave the rails; and 
though the toad at the place Where the collision took place 
is now iti fair ordet for a colliery siding, it is in a very 
indifferent Cotidition both north aiid south of the place where 
the accident occurred. He calls attention to the dangers which 
beset pamsehger trains passing by badly kept private sidings, but 
doubts whether railway compariies have any power to compel 
Wwork’s owners to sidings in connection with main 

nes in Bropet order. He also observes that, if the passenger 
train had been fitted with a contintions brake under the control 
of the étigine-driver, the collision would probably have been 
a and from the evidence there seems to be no doubt of 


NOTES AND MEMORANDA. 
THE coast line of British Columbia has been recently given as 
7181 miles in length. 
THE annual rate of mortality in a number of large towns 


eu was, according to the most recent weekly returns, as 
llows :—Calcutta, 20; Bombay, 31; Madras, 83; Paris, 26; 


'Geneva, 31; Brussels, 34; Amsterdam, 29; Rotterdam, 19; 


The Hague, 29; Copenhagen, 32; Stockholm, 21; Christiania, 
z: St. Petersburg, 39 ; Berlin, 29; Hamburg, 31; Dresden, 26; 

reslau, 34; Munich, 26; Vienna, 21; Buda-Pesth, 38; Rome, 
9; Turin, 24; Venice, 22; New York, 29; Brooklyn, 25; 
Philadelphia, 19 ; and Baltimore, 17. 

Pencit drawings may be rendered ineffaceable, according to a 
German contemporary, by a very simple process. ony warm 
a sheet of ordinary drawing paper, then place it carefully on the 
surface of a solution of white resin in alcohol, leaving it there 
long enough to become thoroughly moistened. Afterwards dry 
it in a current of warm air. Paper prepared in this way has a 
very smooth surface. In order to fix the drawing, the paper is to 
be simply warmed for a few moments. This process may prove 
useful for the se biemnee of plans or designs, when the want of 
time or any other cause will not allow of the ones repro- 
ducing them in ink. A simpler method than the above, how- 
ever, is to brush over the back of the Eee containing the char- 
ee sketeh with a week solution of white shellac in 

coho! 


From the Registrar-General’s return of births and deaths in 
London and 22 other large towns of the United Kingdom for the 
week ended Saturday, Sept. 4th, it appears that mortality from 
all causes was at the average rate of 25 deaths annually in every 
1000 persons yay The annual death-rate was 20 per 1600 in 
Edinburgh, 20 in Glasgow, and 36 in Dublin. The annual rates of 
mortality per 1000 last week in the 20 English towns, ranged in 
order from the lowest, were as follow :—Oldham, 19; Plymouth, 
19; London, 21, Bristol, 22; Portsmouth, 22; Brighton, 23; 
Birmingham, 23; Bradford, 24; Newcastle-upon-T'yne, 26; 
Hull, 27; Manchester, 27; Sheffield, 27; Leeds, 27; Wolver- 
hampton, 27; Live 1, 34; Nottingham, 35; Salford, 25; 
Norwich, 35; and the highest rate, 38, in Sunderland and 
Leicester. 

AwonG the various mineral riches of California, chrome ore, used 
for the manufacture of bichromate of potash, for making colours 
and pigments, and for charging batteries for telegraphic purposes, 
is assuming great importance. The chrome ore is found asso- 
ciated with serpentine, and the mines are situate near San Luis 

bispo, from the shipping harbour of which—Port Harford— 
15,000 tons have been sent away within the last three years. The 
average production yielded from 2000 Ib. of chrome iron, contain- 
ing 50 per cent. of chromium, is about 16001b. of bichromate of 
potash. During the year 1879 the following were the statistics 
of the trade: — Import of bichromate, 2,624,000lb.; domestic 
manufacture, 4,258,000 lb.; total, 6,882,000lb; and, as the 
requirements of chemical science are annually increasing, it is 
likely that a considerable mining industry will be added to those 
already existing in California. 

In a paper read by Mr. J. Y. Buchanan before the Edinburgh 
Royal Society in June last on the compressibility of glass, he 
describes the implements meet bag in his experiments, and part 
of the experiments affording the means of obtaining the com- 
pression, he gives the dellwing as results of experiments, as far 
as he has gone. He finds the apparent compressibility of water 
in glass at 2°5deg. Cent. = 0°04868; these added to the com- 
pressibility of glass, 0°00292, gives the truecompressibility of water 
at 2‘5deg. Cent., 0°05160; and the apparent compressibility of 
water at 12°5 deg. Cent. is 0°04539 ; add compressibility of glass, 
000292 ; true of water at 12°5 deg. Cent., 0°04831. 
Grassi has given the following values for the true compressibility 
of water at various temperatures :—At 15 deg. Cent., 0°0515; at 
4*1deg. Cent., 0°0499. Mean. 0°0507. At 10°8deg. Cent., 
0°0480; at 13°4deg. Cent., 00477. Mean, 0°0478. Mr. Buchanan’s 
results agree very closely with these. 


THE agricultural statistics of New South Wales for the year 
ending March 31, 1880, show that the extent of land under culti- 
vation was 489,404 acres freehold and 145,800 acres leasehold ; 
anc the extent of land enclosed and not cultivated was 16,106,396 
acres freehold and 1,471,793 acres leasehold. The extent of land 
unenclosed was 3,982,642 acres freehold and 524,930 acres lease- 
hold. The total extent of holdings was 20,579,078 acres freehold 
and 2,142,524 acres leasehold. Of wheat for grain there were 
233,868 acres, and 25,280 acres for green food. Of maize there 
were 135,034 acres grown for grain and 2145 acres for green food. 
The total amount of wheat produced was 3,613,266 bushels, maize 
4,761,856 bushels, and barley 131,541 bushels. There were 3091 
acres of vineyards, and the total number of oranges produced was 
2,763,811 dozens. Of sugar, 17,229,296lb. were produced. The 
returns, as a whole, show that agriculture is progressing rather 
slowly, although the averages of the yield of crops compare very 
favourably with those of other colonies of the Continent. 


For some years past statisticians have remarked on the gradual 
relative change in the population of France, and the tendency of 
urban communities to increase at the expense of the rural districts. 
The following table is given by L’Kconomiste Francais to show 
what have been the alterations during the last 30 years or so :— 


Urban. Rurel. Urban. Rural, 

1846 1866 30°46 .. 69°54 

851 9553 .. 74°48 1872 S112 .. 68°88 

1861 


In this od, therefore, the proportion of the rural population 
has diminished from three-fourths to two-thirds, while the urban 
proportion has gained correspondingly. At present the propor- 
tion of the rural community is 67°56 per cent., but it is not 
uniform throughout the country. In the five departments of 
Cantal, Creuse, Haute-Savoie, Cotes du Nord, and Landes, the 
proportion is 93 to 95 per cent., while in the seven departments 
of Alpes-Maritimes, Herault, Var, Nord, Rhéne, Bouches-du- 
Rhone, and Seine, it varied from 50 to as low as 7 per cent. 
These departments embrace the great centres of population, such 
as Paris, Marseilles, Lyons, Lille, &. The urban communities 
occupy 6 per cent. of the surface of the country, while the rural 
ones are spread over {4 per cent. 


THE air at the border of an Italian lake, or over it, seems much 
moister than at a little distance from the lake over the open 
country. This is especially striking at times in the end of 
August or beginning of September, when somewhat fresh even- 
ings follow days that are still very warm; one then observes 
shrubs and other plants getting coated with dew, but not in the 
immediate neighbourhood of the lake. Having often had his 
attention attracted by this phenomenon, Professor Cantoni last 
autumn mide a number of exact measurements of temperature 
and moisture at different points in the neighbourhood of Lake 
Como, with a view to determining the exact condition of what 
was observed. The increase of temperature of the ground—Pro- 
fessor Cantoni says—is so considerable, compared with the small 
heating of the water and the air above it, that though the evapo- 
ration of the pure water increases more with the temperature 
than that of the moist ground, yet the latter, which is heated to 
nearly 50 deg. Centigrade, must form much more aqueous vapour 
than the free water surface. On the other hand, the ground cools 
by radiation when the sun goes down much more quickly than the 
surface of the lake. These two circumstances bring the air over 
the lake and over the land very quickly under very different 
conditions of relative moisture. The air over the land, which 
during the day has been heated to a higher temperature, and cools 
much more quickly after peng Magee reach much more quickly 
its maximum of moisture than the air over the water. 


MISCELLANEA. 


Tue Brisbane Exhibition of goods to be sent to the Inter- 
national Exhibition at Melbourne opened on 22nd July, and was 
visited by 7000 persons. 

In the Spanish lead-producing district of Garthagena, Spain, 
there were only three lead-smelting works in 1842; but in 1862. 
17,478 tons of lead were turned out from 75 smelting works; and 
in 1877 there were 100 works, producing 35,000 tons of lead. 

A prospecros has been issued by the Patent File and Rasp 
Cutting Machines Company, which is being formed for the 
bag = of acquiring and working the patents relating to Mr. A, 

. Dobson’s machines for file and rasp eutting. ‘The proposed 
capital is £35,000. 

Tr is stated that the plan to which we have previously referred 
for furnishing Rochester, New York, with power for manufac- 
turing and ruuning street cars by the utilisation of the Falls of the 
Genesee in compressing air, is being carried out, All the power 
of the lower Falls, save what is needed to run two wheels 
for factories already in operation, has been purchased for the 
inventor of the system. 

THE Melbourre International Exhibition is to be opened on 
the 1st of October. At a meeting of the commissioners, 67 being 
present, on the 21st of July, the executive presented a report, 
which was adopted. Instead of conferring the exclusive privilege 
of taking photamzaphe within the exhibition on one artist, the 
executive have adopted a recommendation of the Fine Arts Com- 
mittee that licences of £25 each should be issued to approved 
photographers desirous of taking views. 

THE United Pipe Lines of the oil regions are negotiating for 
the purchase of a breech-loading cannon capable of discharging a 
three-inch ball, and which will be kept in constant readiness to 
be removed to any section of the field where a large tank may 
take fire. The critical time at such fires is when the burning 
tank begins to overflow. By perforating the tank with solid shot 
end drawing the oil off in that way the flames can be preven 
in almost ali instances from communicating to adjoining 
os oded in a Berlin Bierhall 

A GASOLINE gas-making apparatus exploded in a Berlin Bierhalle 
on the 5th ult., in consequence of a leak which permitted the esca; 
of the gasoline. ‘The apparatus had only been in use a fortnight 
previous to the explosion, and the escaped fluid ignited in 
consequence of the want of caution on the part of an attendant 
who was not aware of the explosive nature of the gasoline. Four 
men were killed, and eight others badly injured by the explosion. 
This is a terrible illustration of the possible dangers attending the 
production of gas from gasoline. 


Tue following return shows the extent of the electric telegraph 
lines of the Colony of Victoria during the year 1879 :— Extent 
of eleetric telegraph line wire in actual use on December 31st, 
12,426 miles 16 chains 3 links; number of electric telegraph 
stations on December 31st, 273; number of telegraph messages 
transmitted during the year, 1,175,218 ; total revenue of Electric 
Telegraph Department for the year, £80,490 0s. 6d.; total expen- 
diture of Electric Telegraph Department for the year, exclusive 
of interest on cost of construction of lines, £103,923 0s. 2d. 


Frereen applications for gas and water provisional orders, 
under the Gas and Water Works Facilities Act, 1870, were made 
during the past session to the Board of Trade—viz., seven in 
respect of gas, and eight in respect of water, and they sought 
power to raise £392,250 by shares and loans. <A fee of £35 was 
received with each application. The Board of Trade granted the 
orders in each case. ‘The bill to confirm the gas and water orders 
Was introduced into the House of Commons on the 24th of May, 
1880; it passed through both Houses of Parliament without 
opposition, and received the Royal assent on the 19th of July. 


Tue following is the list of successful candidates in the 
competition for the Whitworth Scholarships, 1880 :—Scholarships 
50: Arthur L, Jones, aged 20, engineer’s apprentice, 
Carnarvon, and Benjamin Angwin, 21, engine fitter, St. Just. 
Schilarships of £100: Frederick R. G. Cockey, 20, engineer 
student, Frome; Christopher J. Whittaker, 20, pattern maker, 
Accrington; William J. Tilbrook, 21, mechanical engineer, 
London; J. W. MeKenzie, 21, engineering student, Dublin ; 
William H. Potter, 19, engineer’s apprentice, Nottingham ; 
Albert Frankish, 19, engineer, Manchester ; and Charles Simons, 
19, engineer, Dublin 
Ir not unfreqnently occurs that a clean, dry sp. gr. bottle or 
flask is wanted for use, and in hurried drying sometimes gets 
eracked. The following device, says the Scientific American in a 
note signed J. Shea, M.D., has been found useful. Wash the 
bottle or flask with distilled water and drain it for a moment or 
two. Then wash with a little strong alcohol and drain the bottle 
a second time. The alcohol need not be wasted, as it is but 
slightly diluted with the residual water from the first washing. 
en the bottle is again drained it remains wet with the diluted 
aleohol. Pour in a little dry ether and wash the bottle out with 
this, Again drain, and the warmth of the hand or very little 
extra heat will then completely dry the bottle or flask. The 
alcohol must of course be strong, and the ether dry, or the device 
fails. This looks like taking a long walk to cut off a corner. 


A New launch furnished to the United States Navy Depart- 
ment for experimental purposes, by the Exeter, N. H., Machine 
Works, is described in an American exchange. It has a Brayton 
} ip engine, for which the following advantages are claimed: 

almost infinitesimal expense of running; the convenience in 
starting, as the engine is always ready, and may be run at full 
speed within half a minute of the time of applying the match ; the 
entire absence of the possibility of explosion; the absence of 
expense except when in motion; the steadiness and reliability 
of the power ; increased cleanliness; and the great saving of room, 
by which the capacity of the ordinary steam launch is greatly 
increased, while the height is lessened. The motive power is ob- 
tained from petroleum, contained in a small tank forward, which 
is fed by the engine automatically as required, and the amount used 
is surprisingly small. ‘The machinery is almost entirely below 
the water line, which adds to the steadiness of the vessel, and is 
entirely hidden from view. As there is no steam there is no steam- 
pipe ; and there is no smoke-stack to get knocked off or take up 
room. 


Tue recent report of the Inspectors of Coal Mines for the State 
of Pennsylvania does not indicate a very encouraging state of 
things as regards casualties. ‘There are six districts, containing 
875 collieries. In the Pottsville district there are 64 collieries, 
employing 28,416 hands, and producing 10,058,255 tons per 
afinum, The casualties were 113 fatal, making one life lost to 
89,010 tons mined, and 377 cases of injury, or one to every 26,679 

8. In the Schuylkill district are 53 collieries, producing 
4,386,969 tons, and here the fatal accidents were 26, being one to 
evety 102,022 tons. The Shamokin district has 73 collieries and 
an output of 3,816,122 tons. The deaths were 46, being one to 
evefy 82,954 tons. The fatalities in this district have been 
steadily rising during the last five years from 28 to 46. The 
Middle district of Luzerne and Carbon counties possess 50 pits, 
with an output of 6,523,874 tons, and present the large figure of 
68 fatal accidents and 185 seriously injured, being an increase of 
fieatly double the year before. In the eastern district of the 
saitie counties, with 85 collieries, there were 57 lives lost, 134 
seriously and 132 slightly injured. ‘The number of tons mined 
to lives lost was 121,730. In 1878 the fatal casualties were only 

. Inthe south district, with 50 collieries and an output of 
4,156,486 tons, there were 25 fatal and 100 non-fatal accidents, 
being one fatal to _ 16,656 tons. Falls of roof are the most 
frequent cause of the deaths, but the inspectors call attention to 


the want of common forethought exercised by the men, as also to 
the general lack of care throughout the mines. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyverau, Rue de la Banque. 

BERLIN.—AsHER and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. TwietMeyver, Bookseller. 

NEW YORK.—Tue Wittmer and Rocrers News Company, 
81, Beekman-street. 


POBLISHER’S NOTIOE. 


*,* With this week's number is issued as a Supplement, No. CXX., 
of THe ENGINEER Portfolio of Working Drawings, representing 
the Compound Engines of the Compagnie Générale Transat- 
lantique Steamers Ville d’Oran and Ville de Bone. Every copy 
as issued by the Publisher contains this Supplement, and sub- 
scribers are requested to notify the fact should they not receive it. 


TO OORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
"inform correspondents that letters of inquiry addressed to 


these 

*," We cannot undertake to return drawings or manuscripts; we 
* 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, oF 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

Sga-waTerR Distittinc Apparatus.—See Tue Enainger, May 7th, 1880, 
paper read before Society of Engineers. 

F. J. H.—The letter which we publish this week shows, we think, that you 
have been rather hasty in your conclusions, and renders the publication of 
yours of the 16th inst. unnecessary. 

Sream (Bootle).- There are so-called elementary text-books of all kinds on 
the steam engine, some of which a person entirely ignorant of all that 
concerns the steam engine would not regard as elementary. If such be your 
case, read Larner on the “‘ Steam Sngine,” in Weale’s Series. Bourne's 
** Catechism of the Stam Engine” is also an excellent little book. 

J. 8.—If two boilers are united by a pipe, and one boiler has within 
it steam at a pressure 2x, and the other steam at a pressure x, then on 

ing a stop valve between the two, steam will rush from 2x into x, until 

pressure becomes the same in both. If the stop valve be very large, and 
if it be opened suddenly, then the momentum of the steam moving at speed 
im along pipe may produce a percussive action, and momentarily and 
a oe the pressure above 2x, and it is said that boiler explosions 
have caused in this way—a thing which we very much doubt, 

Erxratom.—Jn our issue of the 10th inst,, patent No. 3318, Charles Perks, 
Sor improvements in Drain Pipes, read improvements in Drain Traps, 


DUNCAN'S PATENT WATER ENGINE, 
(To the Bditor of The Engineer.) 
Sir,—I shall be obliged to any correspondent who will give me the 
address of Mr. Duncan, inventor of a water engine. e H. W, 
Dublin, September Mth. 


on COPPER PAINT. 
(To the Bditor of The Engineer.) 
S1r,—Will any reader kindly inform me where I can get to know the 


process ad in Paris for co) over the lam ts, dc. ? T. 


SUBSCRIPTIONS. 

Tue Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number).. .. .. £0 14s. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Enoinesr is registered for transmission abroad. 
Cloth Cases for binding Tuk Excineer Volume, price 2s. 6d. each. 

The following Volumes of Tuk ENGINEER can be had, price 188. each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 49. 

A complete set of Tue Encinger can be made up, comprising 49 volumes, 
price 40 guineas. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below: —Foreign subscribers paying in 
advance at the published rates will receive THe Enoineer weekly and 
ote Subscriptions sent by Post-office order must be accompanied by 

ter of advice to the Publisher. Thick Paper Copies may be had, y¥ 
preferred, at increased rates. 
Remittance by Post-office Order, -- Australia, Belgium, , British 

Columbia, British Guiana, Canada, Cape of Good Hope, Denmar! 

France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 

Netherlands, New Brunswick, Newfoundland, New Wi 

New Zoaland, Portugal, ee Switzerland, Tasm Turkey, 

United States, West Coast of Africa, West Indies, China vid pton, 

8, £1 16s. India, £2 0s. 6d. 

reece, , Norway, 

£1 16s. Chili, Borneo, and Java, £2 5s. singa: 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and @nder is three shillings; 
for every two lines afterwards one shilling and s odd lines are 
charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o’cLock on TuuRspAY EVENING IN EACH WEEK. 

*.* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Leopold Riche ; 
other letters to be addressed to the Editor of Tax Encinren, 163, Strand. 
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THE IRON AND STEEL INSTITUTE AT DUSSELDORF. 
_ WitHovuT any intention of taking stock of the 
impressions resulting from the meeting at Dusseldorf, 
and the visits to the several ne works, most 0 
those who attended these will have mentally made a 


review of the proceedings, and formed certain conclu- | th 


sions as the lessons taught by all that was heard and 
seen. Of the eight papers presented for reading, six were 
by German authors, and of these three were of a statis- 
tical character, designed to give the English visitors a 
quantitative idea of the extent of the German iron and 
coal industries. Those who have paid much attention to 
the statistics of coal and iron production abroad had 
caggees J a fair idea of that of the German States ; 
but probably only a few had observed the rapi 

increase in the past two or three decades, and more 
especially in the last decade. The fact that the Prussian 
State alone D agecee 7 about 35 millions of tons of coal in 
1878, and the whole of Germany about 40 millions of 


tone, may afford little other than satisfaction to the super- 
ficial observer, who merely compares these figures with 
the 140 millions which represents the total coal produc- 
tion of England. So much satisfaction is not, however, 
to be extracted from the comparison, when it 1s remem- 
bered that, not only is this 40 millions almost double 
what it was ten years ago, but that the importation of 
coal is growing monthly less, and that, in order to the 
entire abolition of this importation, the chief essential is 
now extension of the means of communication between 
the mining districts and the coast. The same remark 
applies to the production of iron in various forms, which 
amounted in 1878 to over 2,147,000 tons, a quantity 
which, compared with our own output, is small, but 
which, nevertheless, shows an enormous growth in a very 
few years. Another of the papers, by a German author, 
renewed the discussion of April last, on the dephos- 
phowsston of phosphoric pig in the mer converter 
ined with basic material; and, taken with visits to the 


the | *WO works wherein the process was seen in opera- 


tion, may be said to have elicited ample evidence 
of the practical success of the process. Of the 
commercial success of the process the evidence was only 
a little less conclusive. The inclination of those not 
directly interested in the invention was not to admit the 
evidence of the success of the process from an economic 
point of view; but the arguments in objection were 
notably weakly supported as compared with those urged 
at previous meetings, and this was due to the ample 
proofs given of its economic success in Germany, where 
very large quantities of phosphoric pig can be obtained at 
a price considerably below the cost of Bessemer pig. The 

ion of large deposits of ore suitable for the pro- 
ae tion of the same class of cheap iron will render 
the process equally commercially valuable in several 
other countries ; but it was questioned whether the low 
cost of Bessemer pig in England would leave a sufficient 
margin of gain to make it worth while to dephosphorise 
Cleveland pig. This argument, however—though the 
extensive adoption of the process in that district might 
raise the price of Cleveland pig a little—will need the 
results of the extensive trial whieh the process will soon 
obtain at Eston for its proof or disproof. The new 
special plant, with 15-ton converters, has just been put 
into work, and so far with very satisfactory results. Taken 
altogether, the evidence brought tv light during the 
Dusseldorf meeting is generally to the effect that the 
process will ere long be a commercial success, wherever 
cheap phosphoric iron is produced. The general tendency, 
moreover, which is exhibited in all the large steel-pro- 
ducing centres of the world, to devote particular atten- 
tion to the manufacture of very soft steels and ingot iron, 
is in favour of the Thomas pr which is essentially 
soft steel, or iron-producing. elding ingot iron 
or wrought iron not made in the puddling furnace, 
not, we believe, been more than experimentally used for 
forgings, though iron-plates made from this iron are 
under trial ; but there seems to be every reason to con- 
clude that ingot iron will ultimately supersede the 
puddling process. 

The paper on iron permanent way, also by a German 
author, and the discussion thereon, may be said to have 
shown the po breaking away of the opposition to 
the use of iron sleepers, and though in the. discus- 
sion the relative advantages of transverse and longi- 
tudinal sleepers were chiefly dwelt upon, it may 
be conceded that, admitting the greater length of 
life of iron sleepers, the ago of iron permanent way 
is rapidly approaching. he impressions resulting 
from the visits to the several works will probably be, 
that little or nothing in the plant or its arrangement gave 
evidence of improvement on those of crcneely. pore 
works in this country. Most of the plant, especially in 
the Bessemer works, is the same as that in use here, and 
though, generally, the workmen seemed to be nearly, or 
quite, as well . to their duty as our own, there was no 
evidence in any direction of superiority. On these poin 
therefore, the English ironmaster did not in any way fee 
his equanimity disturbed. There is one thing, however, 
that may have attracted the notice of visitors, and that 
is the rapidity with which almost every improvement in 
plant, and methods of procedure, initiated in this 
country, have been adopted there, and the enor- 
mous development of the iron and _ steel indus- 
tries in a few years. Works employing many 
hundreds of men have sprung up quickly and secured 
large businesses. It is in this great growth of these 
industries, and their very probable continued growth in 
the future, taken with the wealth of raw products of the 
country, that the only ground lies for viewing the West- 
sons iron world as a powerful competitor. The capa- 

ilities of the great rolling mills is amply shown by the 
splendid collections of rolled girders, joists, plates, rails, 
&c., of the Dortmund, among other works, at the 
Dusseldorf Exhibition ; and though similar specimens 
could be made here, they have not been, and it may be 
urged that the readiness of the German maker to move 
in new directions is in his favour. The export trade of 
German ironworks is at present small, but the necessity 
for cheap carriage to the coast in order to foster this 
trade is, and for some time, caused Germans 
to look to increased facilities for water carriage, and 
to urge the Genre, constructing canals to 

e coast or to the ine, and the contour of 
the country is favourable to such works. The 
fact that most of the works are largely using 
English machine tools, may have suggested that 
English productions of this sort are still necessary, but 
the machinery exhibited at Dusseldorf and at Brussels, 
give ample evidence that much as this has been the case, 
this need not any mane be so, except as respects 
patented specialities. The German is not often an 
Initiator, but he is an excellent adapter, and to a con- 
siderable extent improver, and the machinery, especially 
at Brussels, gives ample evidence that almost all classes of 
eoanneering machine tools are now a as well made 
in Belgium at least, asin England. Every good tool that 


has gone from this country has become a parent, and the-- 
childre 


ren can now provide for themselves. On all hands 
the evidence is that the German requirements of English 
articles must become less, and it is not sufficient to say, 
“ Well, our German trade is not worth much”—it must 
be remembered that being now fully able to provide for 
itself, it will be looking further and further afield to find 
others for whom it may provide. The Germans, equally 
with ourselves, are pat ld ld and do not mind going a 
long way for their markets. 


THE GUN QUESTION, 


Ir was supposed after the Thunderer gun accident that 
public confidence in our guns was in a measure shaken, 
and that it would be wise to make some considerable 
sacrifice to restore it. Decided steps were accordingly 
taken. A special committee of eminent naval and 
military officers was appointed, under. the presidency of 
General Gordon, C.B., and this committee was given to 
understand, so we all believed, that they were not to 
hold their hand lightly, but to make a thorough investi- 
gation of the question. Objections were raised by some 
officers against the waste of bursting the twin gun of 
that which had exploded; but such objections were 
silenced. The country was in earnest, and the gun must 
be sacrificed. Through the most severe weather last 
winter the committee pushed their investigations in the 
Arsenal, eventually bursting the gun under conditions 
which we have fully described and subsequently dis-. 
cussed. This experiment took place on February 3rd 
last. It was most carefully carried out, and considered 
most conclusive. Surely it is now high time to ask to 
what purpose? Was the uneasiness of the country 
caused by bursting of one gun allayed by the bare fact 
of bursting another? Or was the second gun burst to 
teach us something? Those who discussed the experi- 
ment in public print, considered that we had learned 
very distinct lessons from the experiment, but surely com- 
mittees are not appointed to conduct experiments in order 
that the public should have only the moral pointed by offi- 
cially irresponsible writers? Yet this is our position up to 
the presenttime. A series of experimentsof peculiarly public 
interest is concluded in the beginning of February, and in 
the beginning of September we remain without a hint as 
to the verdict of the committee. Are we to suppose that 
General Gordon and his committee have gone to sleep, 
or that they have sent in a report of such a character 
that it is better that it should not be made public? We 
wonder ourselves that no question has been asked in the 
House, but this being so, it appears as if we might wait 
indefinitely. 

Probably the explanation of the long-suffering mani- 
fested is the general feeling that the conclusion could be 
drawn by spectators with sufficient confidence to require 
no endorsement by authority. This, however, is not the 
way to treat a scientific inquiry ; and if the simplicity of 
the case explains the patience exhibited, it makes it harder 
to understand the delay demanding such patience. We 
confess ourselves that the chief cause of our anxiety is 
not so much that we deubt the nature of the committee’s 
conclusions on the bare incident of the bursting of the 
gun as that we wish to learn their opinions on our guns 
generally, and the whole peice appears to be almost at 
a standstill. The trial of the admirable 8in. and 6in. Arm- 
strong breech-loading guns, important both as to breech- 
loading and increased power, appears to be almost the 
only distinct experiment that indicates very marked pro- 

and we are unable to say even on what general 
ines the investigation into the important question of the 
gun of the future is being conducted. We hope shortly 
to give some interesting information with regard to the 
two Armstrong guns above mentioned ; and would here 
observe that we have learned that any escape of gas that 
has occurred at the breech of a piece or any erosion of 
the vent has not been with these guns. In these Arm- 
strong guns the vent is entirely closed with a primer, and 
the special steel cup employed to close the breech has 
been found thoroughly effectual. It is encouraging to 
find that this difficulty is so well mastered in breech- 
loading guns. We have also been supplied with 
another instance given in a French report on a Vavasseur 
gun, in which is mentioned an obturator which had been 
employed “for 719 rounds without showing the least 
trace of erosion or other injury.” 

To come to the question, however, of the work of the 
Gun Committee. Their sphere of action is confined to 
reporting on guns submitted to them. The questicn is, 
what guns are to be submitted? We have heard san- 
guine hopes of manufacturers being invited to submit 
competitive guns. It seems questionable, however, in 
the present state of progress of ordnance, whether any 
superiority, attributable to one system of manufacture as 
compared with another, would be easily brought out by 
such a trial. Probably steel and wrought iron guns 
would obtain results varying only from incidental causes 
until it came to testing them to destruction, when.the 
possible number of guns expended would not be sufficient 
to teach fully the behaviour of each metal. The fact is 
that there is no evidence that such a trial is seriously 
contemplated, and if it were, it would be difficult to carry 
it out on the plan adopted by the Armstrong and Whit- 
worth committee. It would, however, be feasible to try 
the powers of iron and steel in a less expensive and less 


objectionable way. The object is to learn the actual . 


limit of endurance of each metal, and its behaviour when 
strained beyond that limit. For this purpose it is not 
necessary to make the chief experiments with elaborately 
finished guns. In the first instance small cylinders could 
be tried, and if it were possible to secure the arbitrary 
power of selection of the metal used, from a large quantity, 


so much the better. Then step by step the trial might 
be extended. Cylinders representing the condition of 
the breech ends of built-up guns might be supplied by an 
makers who would submit them, from Sir J. Whitwo 

to Sir W. Palliser, the objects, price, and achievement of 
all being noted as far as possible. The chief question 
hinging on the behaviour of overstrained metal, we 
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must guard against wasting money and time in testing 
shooting qunltticn which can be determined after all by 
more ordinary means. We are, indeed, only suggesting 
the course that seems naturally to recommend itself to 
private manufacturers of ordnance. We have before 
noticed that Captain Noble has been recently makin 
trials of the resisting power of metal at Elswick, an 
this has in a certain way been tried many years ago by 
Sir Joseph Whitworth. In Tae EnGIneer of October 
11th, 1872, will be found an account of the testing of a 
steel cylinder at Southport, to which we would call 
attention, the more so as we have fallen into a mistake 
with regard to the Whitworth 12in. gun accident at 
Gavre. On the question being again raised, we went 
carefully into the matter at a recent visit to Sir Joseph 
Whitworth’s works, and are in a position to give 
correct details. The charge was 120]b. The projectile 
was 5 calibres (i.e. 5ft.) long ; weight, we believe, about 
1256 Ib. On firing, the projectile broke up, when an 
examination of the gun disclosed the following parti- 
culars :—The bore was uninjured from the bottom to 
within about 6ft. of the muzzle, where it became 
enlarged considerably. The vent was entirely closed. 
It had been made with a platinum bush which projected 
sufficiently to allow it to be set gradually up, so as to 
counteract the effects of erosion. The broken base of 
the shell was recovered, but not a screw plug which 
had been in it; the screw thread of this plug was, however, 
— up sheared away from the body of the plug. The 
ollowing appears to have taken place :—The screw plug 
was probably imperfectly screwed down after removal, 
and sheared its threads when it was driven into the 
hole in prolongation of its seat, which for manufacturin 
purposes had been made slightly conical. The shel 
would in this way become wedged outwards and enlarged, 
which would hardly affect it until the limit of windage was 
d and the projectile jammed in the bore, apparently 
at 6ft. from the muzzle. Then the sudden increase of 
ressure set up and closed the vent, and the confined gas 
found a line of least resistance by breaking up the 
projectile. When it is remembered how wonderfully 
the fluid steel projectiles stand up in plates, and when 
the unusual length and weight of this particular one 
are taken into account, it will be admitted that the gun 
must have suffered an enormous strain at the moment 
the shell was expanded and checked, and the bush set 
up, and vent closed. The magnitude of such a strain, 
however, must, we admit, be a matter of conjecture. We 
therefore turn again in support of our statement as to 
the great possibilities of steel to the cylinder trials of 
1872. The cylinder represented the chamber of a 
9-pounder gun, but was closed at each end by a screw, 
and copper gas check, the only opening being a vent of 0'Llin. 
diameter. In this was fired a charge of i lb. of powder 
seventy or eighty times. The gas had to find its escape 
through the vent, which was increased by its passage to a 
diameter of 0'2in. The experiment was not continued 
far enough, as the cylinder was never burst. It appears 
only reasonable, however, that such tests should be made 
by Government rather than by private firms ; and the 
more the elements can be separately tested, the more 
prejudice and jealousy might be expected to be elimi- 
nated, and results of great importance to the country 
would be arrived at. 


COLD AIR MACHINES. 


THE importation of fresh meat from the United States 
been so successful that speculators have turned their 
attention to other sources of supply. From Australia we 
now receive each year thousands of tons of tinned pro- 
visions ; but the importation of uncooked beef and mutton 
has not yet been accomplished on anything like a consider- 
able scale. Meat coming from the United States reaches 
the consumer about ten or eleven days after death, but at 
least five times that period must elapse between the death 
of a beast in Australia and the appearance of a leg of 
mutton or a sirloin of beef on an English dinner table. 
This, however, really presents very little difficulty. If 
only a carcase can be kept perfectly sweet and fresh for 
ten days, it can be kept for a couple of months by the 
same means. The principle involved is extremely simple. 
The meat is stored on board ship in rooms, through which 
is passed a current of dry air, at a temperature of 33 deg. 
or 34 deg. Fah.—a temperature, indeed, just insufficiently 
low to congeal the pieces. Meat can be kept for an 
almost indefinite period ina frozen state ; but the process 
of freezing it very much injures it. The texture and 
colour are deteriorated, much of the nutritious qualit 
originally possessed by the meat is lost, and decomposi- 
tion sets in with startling rapidity after thawing has 
taken place. None of these evils attend the use of low 
temperatures which do not freeze. The meat will keep 
sound for a very long time; and when removed to a 
warmer temperature it does not tapidly decompose. 
It may be taken as granted that with the aid of cold 
air chambers meat can be imported from Australia in 
excellent condition. The demand for cold air has called 
into existence a class of refrigerating machinery which 
must not be confounded with ice-making machinery. 
To make ice is one thing ; to supply a large volume of 
chilled air is quite another. To make ice first, and then 
to blow air over it to cool the air, is out of the question 
from an economical point of view. Rough ice might, of 
course, be stored on board ship for the same purpose, but 
then the air which passed over the ice would cease to be 
dry. The plan now in use is to surround the meat rovtn 
with double walls, and to stow ice all round, above and 
below, a small fan being used to keep the air changed ; 
but an enormous quantity of ice would have to be carrie 


to provide for an Australian voyage, and the cost of 


freight for this would most probably run away with the 
whole of the profits. For this reason, and for others, cold 
air machines are now being introduced, and two firms are 
specially employed at present in their construction ; one 
is Messrs. Hicks, Hargreaves, and Co., of Bolton, and 
the other is Messrs. Hall, of Dartford. We shall illus- 
trate this machinery in an early impression. Our pur- 


pose now is to explain the principle on which it operates. 

When air is compressed rapidly it rises in temperature. 
If allowed to expand again at once, it will regain its 
original temperature without loss. If, however, the com- 
pressed air be cooled down, and then allowed to expand, 
it will, roughly speaking, be cooler than it was before it 
underwent cooling and expansion, in proportion to the 
number of degrees of heat alatenehel from it in the 
cooler. It is for our present purpose unnecessary to give 
any minute calculations; apprceximate figures will be 
quite sufficient. Now, nothing can be easier than to 
provide a large supply of cold air by causing a pump 
worked by a steam engine to draw in air at the atmo- 
spheric temperature and pressure, and deliver it through 
the tubes of a small surface condenser, from which it 
may escape under a loaded valve into the meat chamber. 
When expanding it would produce cold, to use a popular 
phrase. The objection to this arrangement is that the 
whole of the power expended in delivering the air under 
pressure would be wasted. In the machines now being 
made, much of the loss is avoided by making the pump 
deliver its air into a cylinder in which works a_ piston 
which helps the steam engine, operating on a crank on the 
same crank shaft. Thus we have a compressing piston— 
driven—at one end of the crank shaft, and an expanding 
piston—driving—at the other end, and between the two 
comes the steam engine, a fly-wheel rendering the motion 
steady. In work, the compression piston first draws air 
into the cylinder, and then on its return stroke delivers 
it into the cooler. From this it is taken by the expansive 
cylinder, in which it is cut off at, say, one-fourth of the 
stroke, and expanded the remainder, and then delivered 
into the meat room. The whole arrangement of the fir 
cylinders is not unlike that of a compound engine. The 
compressing pump answerstothe large steam cylinder ; the 
— cylinder finds its analogue in the high-pressufe 
cylinder, the surface condenser acting the part of the 
receiver between the two. It might, perhaps, be supposed 
that with such an apparatus no great degree of cold can 
be obtained. To settle this point at once, we may sa 
that the machine now at work at Messrs. Hall’s taking 
in air at 65 deg. Fah. delivers it at the rate of 
15,000 cubic feet per hour at a temperature of — 50 deg. 
Fah.—that is, 50 deg. below zero. In the meat room 
various sources furnish heat, but with such a supply of 
cold air as this there is no difficulty in keeping a very 
— chamber at the proper temperature. 

t is not very difficult to calculate the power required 
to — any given result in this way. If our readers 
will turn to Clerk-Maxwell’s treatise on thermo-dynamics 
they will find the whole theory involved set forth. Pro- 
fessor Cotterill has also investigated the subject, and it 
has been very fully dealt with on a specially mathe- 
matical basis in our own pages. Mr. Db, K. Clark, in 
“Rules, Tables, and Data for Mechanical Engineers,” 
supplies all the practical information needed in his 
chapter on compressed air efigines, and to these sources 
of information we must refer such of our readers as 
desire to go further into this subject. It will suffice to 
say here that dealing with moist air, as the machine does, 
the initial temperature of the air being, say, 68 deg. Fah., 
and the compression five-fold, the temperature would 
rise to about 167 deg., and the work expended in com- 
pressing each 1 lb. of air would be about 52,500 foot 
pounds. If the air were quite dry the temperature 
reached would be 383 deg., and the work of compression 
would be 58,500 foot-pounds per 1 lb. of air compressed. 
As the air used is never quite dry or fully saturated, a 
temperature between these two should be attained, and 
in practice this is found to be the case, the air rising to 
about 200 deg. in the compressing cylinder at Messrs. 
Hall’s. The absolute temperature of the compressed air 
will then be 200 deg. + 461 deg. = 661 deg. This is cooled 
down by the refrigerator to about 110 deg. + 461 deg. = 
571 deg. absolute. After expanding down to atmospheric 
pressure this air will have an absolute temperature of 
about 408 deg. and its sensible temperature will be 
—53 deg. Theory in this respect coincides very closely 
with practice, 

The work done by the air in expanding may be found 
by the formula W = 183°4 (T — #); that is to say, it will 
be equal to the fall of temperature multiplied by the 
specific heat of the air in foot-pounds. The loss is the 
difference between 110 deg., at which the air was deli- 
vered to the cylinder, and — 53 deg., at which it left it, 
or 163 deg., and 163 deg. + 183°4 = 29,899 foot-pounds 
per 1 lb. of air. When we come to deal with diagrams 
taken from Messrs. Hall’s expansion cylinder, we shall 
show how far this theoretical deduction is borne out in 
practice. The theory assumes, be it remembered, that we 
aré dealing with dry air. M. Piccard gives figures which 
go to show that when air is compressed, cooled in a 
receiver, and then expanded, its efficiency is= about 55 
per cent., that of compression being = 1. Applying this 
to the figures we have already given, we have 52,500 x 
55 = 28,875 foot pounds per pound of air expanded, 
which agrees very fairly with the results obtained by a 
somewhat different form of calculation. It appears 
accordingly that of the whole power expended in com- 
pressing the air, an amount may be got back by the 
expansion expressed by the ratio of 28;000 to 52,000, or, 
let us say, in round numbers, one-half. M. Mallard, in 
his “Etude Théorique sur les Machines & Air Comprimé,” 
has shown that the fall of temperature in wet compressed 
air, brought about by expanding it, is much less than that 
which takes place when dry air expands, and thisfact ought 
not to be forgotten. It is obvious that if no loss of heat 
took place, the work of expahsion would be the exact 
counterpart of the work of compression, but thé loss of 
heat represents so much loss of mechanical éfficiency. 


TRON-MAKING IN INDIA, 

For some time past the Government of India have sought 
to make pig iron in the North-West Province, where, in the 
Kumaun district, at various distances from Moradabad, which 
is the nearest railway station, there are several sets of furnaces. 
They are mostly of a wasteful and inefficient type, and have 


never done any good for their owners. The blast is obtained 
by the aid of the water-wheel, the fuel is charcoal, and the 
ore mostly that found in abundance at Dechauri, containing 
38°25 per cent. of metallic iron and 34 per cent. of silicious 
matter. The Government have given most attention to one 
blast furnace located in Dechauri, having a cubical capacity of 
1400ft. They were unsuccessful with it in 1860, when 
it came to a stand by the breaking of the water-wheel. The 
Kumaun Iron Company took it in hand and worked it in por- 
tions of 1862 and 1863. The Government returned to it in 
1876, spent most of that year in alterations and additions, 
which included arrangements for heating the blast with the 
waste gases, and started it with the opening of 1877, 
Numerous mishaps were battled with, and two blast furnace 
workers were got froin Europe; but the last straw was the 
breaking of the bank of the canal which fed the water wheel. 
This happened on the 12th of September last year; and this 
furnace keeps company with the rest. They are all now 
silent. After having been called in to report upon the pros- 

ts, Mr. Walter Ness advises the Government to buy iron 
rom home rather than attempt by the blast furnace to utilise 
on the spot such materials as areavailablein Kumaun. These 
include ore containing 42°36 per cent. of metallic iron and 
over 36 per cent. of silica and alumina, With its aid better 
results had been ible than with the Dechauri ore alone ; 
but it had to be brought thirty miles on the backs of sheep 
and goats. It had been proposed to substitute bullock wagons 
specially made and improved roads for the sheep track; but 
Mr. Ness could not see a diminution of ultimate cost, or a 
lessened chapter of accidents at the furnace. The Govern- 
ment will doubtless act upon the sensible advice which Mr, 
Ness has given. 


AMERICAN LOCOMOTIVES, 


Some engineers in the States are beginning to find out that 
there are really points of construction in which English engines 
are better than American. We commend the following 
extract from the American Railroad Gazette to the attention 
of Mr. Evans, Mr. Brereton, and others who can seé no good 
thing in English locomotive practice :—‘‘It has so long been the 
fashion in this country to assume and assert the superiority 
of American locomotives over those of all the rest of the 


Y | world, that it will, perhaps, excite a ripple, or maybe a 


storm, of animadversion, to admit frankly that in the con- 
struction of boilers our European competitors often excel us. 
This fact is sometimes acknowledged by American mechanical 
engineers who visit Europe and see the work done there, and 
is generally indicated by the descriptions and specifications of 
boilers which come to us through the engineering literatu re 
from the other side of the Atlantic.” Our contemporar: 
then describes, at length, the boilers of some engines design 
by Mr. Massey Bromley forthe Great-Eastern Railway, and 
concludes by saying: ‘‘ Altogether the construction of this 
boiler has much that American engineers could imitate to 
advantage, and as was said in the beginning of this article, it 
is in many respects superior to our own practice.” 


LITBRATURE, 


The Transactions of the Society of Engineers for 1879. EF. and 
F. N. Spon, London and New York. 1880. 

Tus handsome octavo volume was published some 
weeks ago, so that no undue delay has occurred in placing 
in the hands of the members of the Society of Engineers 
and the general public this contribution to the literature 
of practical science. The Society of Engineers was esta- 
blished more than twenty-one years ago. It consists of 
about 300 members and associates, and it includes in its 
ranks not a few of the leading engineers of the day. Its 
members are nearly all engaged in business either on 
their own account or as engineers to important under- 
takings, or they fill responsible posts as managers. From 
such a body we have a right to expect sound, practical 
papers, pon | good discussions, and we have no reason to 
complain in the present case that we have not got what 
we ought to get. ae 

The volume before us contuins 221 pages, and it is 
well illustrated, well printed, and well bound, in these 
respects reflecting credit on the publishers, In its pages 
we find the inaugural address of the president, Mr. 
Robert Paulson Spice, C.E., and this is followed by a 
paper on “The New Pits and Hauling Machinery for 
the San Domingo Mines in Portugal,” by Mr. Joseph 
Bernays, the president during 1880. Then comes a 

aper on “ Modern Machinery for Preparing Macadam for 
Reads,” by Mr.C. E. Hall; one “On Hydraulic Continuous 
and Automatic Brakes,” by Mr. E. D. Barker ; and one 
on “The Mineralo, y of the Island of Sardinia,” by 
Mr. C. J. Alford. This is followed by a short account of 
the vacation visits of the Society. Three more papers 
on “The Strength of Wrought Iron Railway Axles,” by 
Mr. Thos. Andrews ; on “Modern Tramway Construc- 
tion,” by Mr. W. Alfred Jones; and on “ Sewage 
Disposal,” by Mr. Henry Robinson, bring the book to a 
conclusion. There are thus seven papers, all followed by 
discussions, given in the volume. 

The President’s address describes the visits paid by 
the Society to various places of interest during the 
summer of 1878. The most valuable portion of it, how- 
ever, is that devoted to the consideration of the 
relative cost of gas and electricity as light. Mr. Spice 
has given in a condensed and very readable form, a 
com fete account of the position. and prospects of elec- 
tric lighting at the date of the delivery of his addréss, 
February 3rd, 1879; and he has accompanied this with 
an account of what had been done to improve street 
gaslights by Mr. Sugg and others. This part of the 
address is peculiarly well written and to the point ; aiid 
if all Mr. Spice’s anticipations have not been quite ful- 
filled, that is accounted for by the remarkable advantes 
which have récently been made in electrit lamps by 
Crompton and others, to say nothing of certain dis- 
covéries concerning the transmission of electricity to a 
distanée which have falsified the vaticinations of not a 

Mr. Bernays’ paper on “ The San Domingo Mines” is 
a capital monograph on a subject of much interest, and 
it is well worth perusal by mining eiigineers. 

Mr. Hall’s paper is an exhaustive treatise on the 
preparation of 1 macadam for all sorts of roads, and it 
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supplies information concerning the cost of preparing it 
by different systems, and the results obtained with 
different kinds of stone, which, so far as we are aware, 
can be had in 10 other work. Concerning the paper by 
Mr. Alford, its principal interest was created = the 
acquisition of ae which turned attention to various 
islands in the Mediterranean. The Island of Sardinia 
abounds in minerals, and thence large quantities of cala- 
mine and argentiferous galena are imported into Great 
Britain. Mr. Alford describes at length the mineralogy 
of the island, and he has collected here in a condensed 
form a great deal of valuable information, derived in 
most part from his own observations. 

An important feature in the operations of the Society 
is the paying of visits to different engineering works 
during the vacation. ‘The value of these visits is 
very great, especially to the younger members of the 
profession, who have thus opportunities of seeing work 
actually in progress. During 1879 four visits were paid, 
one to the Providence [ronworks, Millwall, and the 
Millwall Docks, on the 24th of June; the next on the 
30th of July, to the Telegraph Works of Messrs. 
Siemens Bros., at Charlton ; the third on the 26th of 
August, to the Victoria Docks extension ; and the fourth, 
and last, to the silicated stoneworks of Messrs. A. H. 
Bateman and Co., at Greenwich. A short account of 
these visits is contained in the “Transactions.” 

The remaining papers, and the discussions which 
followed them, are all good of their kind. We can 
recommend the volume to the attention of our readers. 
It is highly creditable alike to the authors, the editor 
Mr. Nursey, and the Society of Engineers. 


LINKS IN THE HISTORY OF THE LOCO- 
MOTIVE. 


No. IX. 

Just fifty anes ago last Wednesday the Liverpool and 
Manchester Railway was opened for traffic. e have 
already described in Tue ENcrnEER for November 28th, 
1879, the ceremony and the events which took place 
during the day. We propose now to say something con- 
cerning the engine which took, of all others, the most 
prominent part in the development of the railway 
system—of course we mean the Rocket. 

Those of our readers who have perused what we have 
written concerning scattered links in the history of the 
locomotive which we have tried to pick up and put 
together, will not fail to remember that long before the 
Rainhill trials of 1829, the Stockton and Darlington line 
had been regularly worked with locomotive engines. The 
Rocket has no sort of claim to be regarded as the first 
locomotive, as some persons believe ; but the Rocket was 
the first engine which combined in itself all the essential 
features of the modern locomotive. In many respects it 
was a totally different engine from anything worked 
previously on the Stockton and Darlington or other 
railways. It had a tubular boiler and a fire-box which 
bore some resemblance to the modern fire-box. It had a 
single pair of driving wheels, and was mounted on 
springs, and it is probable that during the Rainhill trials 
it ran faster than any locomotive had even run before, 
attaining, as it did, a velucity of a little over 29 miles per 
hour. The proof which was thus supplied that velocities 
scarcely dreamt of previously might really be attained, 
revolutionised the whole aspect of the transit question ; 
it opened up possibilities of the most astounding kind. 
If a necromancer had suddenly appeared at Rainhill 
with a flying carpet, seated on which he could transport 
himself and bis friends a hundred miles in the twinklin 
of an eye, the crowd could not have been more astonishe 
than were those present when they saw the Rocket 
careering over the course at a speed which left behind 
fast horses at full gallop. No one had ever before 
moved over the surface of the earth faster than a 
horse could carry him. It is because of the enor- 
mous influence exerted by the Rocket’s performances 
on the future of the reget a: | system that we assign it a 
we me the most remarkable steam engine ever con- 
structed, 


It is a most unfortunate circumstance that concerning 
_the construction of this engine very little isknown. The 
popular faith is not only that everything concerning the 
engine has been Se upon record, but that it still exists 
itself at South Kensington, ready to tell its own story. 
There can be no greater mistake. For a considerable 
time past we have been endeavouring to discover facts 
about the Rocket ; to get at its true history ; to learn what 
its construction actually was. In this inquiry we have 
been courteously assisted by Messrs. Stephenson and 
Co., of Neweastle-on-Tyne, and especially by Mr. George 
Robert Stephenson ; by Colonel Manby, of Westuainater, 
and by Mr. G. H. Phi Ps, but the result has not been alto- 
gether satisfactory. Much remains to be learned. Con- 
cerning the construction of the engine we shall presently 
say all that we can say. As regards its history there is 
very nearly a blank. ‘There is some reason to think that 
not long after the Liverpool and Manchester Railway 
opened the engine underwent several modifications. That 
the engine has almost been rebuilt is certain. There can 
be no doubt but that portions of the original machine 
are contained in the South Kensington Rocket, but how 
much we do not know. Mr. G. R. Stephenson, who 
drove the Rocket many hundreds of miles himself, 
_ Informs us that the engine was “altered several times.” 
Aftet it léft the railway it was employed by Lord Dun- 
donald, thei experimenting with his rotary engine, to 
supply steam. Subsequently it seems that it was used to 
propel a steamboat. We next hear of it driving some small 


machinery in a shop in Manchester. Afterwards a con- 
tractor bought it, and eventually it was purchased—what 
was left of it—as a curiosity by Mr. Thompson, of Kirk- 

ouse, near Carlisle, who sent it to Messrs. Stephensun’s 
works to be taken cate of. There it remained for years, 
and eventually Mr. G. R. Stephenson agreed to put it in 
some sort of shape and send it to South Kensington, 


a Mr. Thompson would agree to give the engine. 
his was done, and something like the Rocket is to be 
seen inthe Museum. If our readers will turn to THE 
ENGINEER for June 30th, 1876, they will find an engraving 
which shows with very great accuracy what the South 
Kensington Rocket is like, 

A large number of engravings of the Rocket is in 
existence, but these engravings Tove little or no preten- 
sions to accuracy. The earliest with which we are 
acquainted is one which will be found facing page 382 of 
Nicholas Wood’s Practical Treatise on Railroads, second 
edition, published in 1832, or two years only after the 
opening of the Liverpool and Manchester Railway. This 


drawing is, however, so crude, that it supplies little or | fi 


no information. A copy of it will be found in Tox Enet- 
NEER mentioned above. In Colburn’s “ Locomotive Engi- 
neering and the Mechanism of Railways,’ published in 
1869, there is a drawing of the Rocket at page 25, which is 
incomplete and inaccurate to a very great degree. Few 
or no details are shown, and those given are incorrect. 
In many other works drawings purporting to show the 
Rocket may be found, but none of them are trustworthy. 

Many years ago Mr. G. Phipps, long a member of the 
Institution of Civil pe rg who was very well 
acquainted with the Rocket, was employed by Messrs. 
Stephenson to make a drawing of theengine. Thisdrawing 
was, it appears, compiled from such drawings as could be 
found in the office, aided by his own knowledge of the 
engine, Our engraving, Fig. i, 18 an accurate reproduc- 
tion to a reduced scale of this drawing. Mr. Phipps, in a 
letter we have received from him on the subject, says :— 

“* Before speaking of the Rocket specially, it may be as well to 
say a little on the introduction of the small tubular system of 
boiler, which, together with the effect of the exhaust steam, con- 
stitute the radical advantage of all locomotive boilers. The use 
of small tubes had been long aimed at in the construction of loco- 
motives for common roads, but generally failed, in consequence 
of the tubes being filled with water while the fire acted upon 
them exteriorly, the consequence being that the rush of steam 
carried the water with it and left the tube exposed entirely to the 
fire. This was in some measure got over by Mr. Spiller, who 
used tubes filled with water, but inclined, and of suflicient dia- 
meter, and this allowed of an easy exit for the steam. The great 
improvement, however, of the tubular boiler invented by Mr. 
Booth, and used for the first time in the Rocket, consisted in the 
passing of the fire and heated air through the interior of the 
tubes surrounded exteriorly by the water. It must not be sup- 
posed, however, that when Mr. Robert Stephenson decided upon 
the construction of the Rocket there were no difficulties tu be 
overcome in the application of Mr. Booth’s invention, for many 
a time good inventions fail of success through the absence of 
sufficient care and mechanical skill. Having made the original 
drawings under Mr. Robert Stephenson, I can bear witness to 
the care and judgment bestowed by him — every detail. The 
arrangement of the tubes with the method of securing their 
extremities, the detached fire-hox, and many other matters of 
detail, all requiring much consideration. r. Stepherson was 
well aided in all the mechanical details by the late Mr. William 


Hutchinson. 

‘*T may perhaps be allowed to add-that in this and all his other 
engineering works Mr. Stephenson was always ready to avail 
himself of the abilities of those around him, his kindly considera- 
tion always eliciting the best fruits of their powers. While 
writing this I have before me Mr. Nicholas Wood’s ‘‘ Treatise on 
Railways,” published in 1831, in which will be found at page 382 
a good description of the Rocket, with its principal dimensions. 
A description is also given of the other engines which took part 
in the Rainhill competition. The success of the Rocket was 
soon followed up by the construction of the type of engines 
known as the Planet type, with cylinders placed horizontally 
within the smoke-box, and these were most successful. 

“T may add in conclusion that but little difference of type 
exists in the present day. Magnitude, perfection of workman- 
ship, and the inimitable injector, constitute the advance in 
locomotive construction of the present day. jigs : 

“T regret that I cannot give much interesting information 
about the Rocket. It is, of course, interesting to me that a 
drawing of the Rocket, full size, was made by me on the floor 
of our office while under construction.” 


Mr. G. R. Stephenson has in his possession a model of 
the Rocket, made a long time ago. Of this model he 
writes : “I can say that it is a very fair representation of 
what the Rocket was before she was altered.” This 
model Mr. Stephenson has kindly placed at our disposal, 
and Fig. 2 is a drawing made from the model. 

In a work called the “Resources of the Tyne, Wear, 
and Tees,” published about 1864, is an engraving of the 
Rocket, which agrees in many important respects with 
our figures, and there is besides a section of the 
boiler, which we have reproduced in Fig. 3, This is 
identical with a photograph, placed at our rin vem by 
Colonel Manby of one of the original working drawings 
of the engine. 

It will be seen almost at a glancé that thete are several 
discrepancies to be considered. It ititist not be forgotten, 
however, that the model has not got a furnace. Two 
brass tubes about jin. in didineter run thiotigh the boiler, 
and. into these heaters of red-hot itoh can be og to get 
up steam—for this is a working model. The greatest 
difference is in the dimensions of the cylinders, which 
are very much longer in the drawing than they are in the 
model, Now, if we turn to Nicholas Wood’s book before 
named, we find the following dimerisions assigned to the 
Rocket at the time of the Rainhill trials in 1629:— 
Diametet of cylinders; Siti: stroke of 
diaméter of leading drivilg Wheels; 4ft, thé hédting 
surface of the fire-box, 20 square feet; and that of the 
tubes, twenty-five in nuiuber; sapere fest; the 
grate surface being 6 squiéte feet; Ot 137°8 total: the 
“Resources of the Tyné, Wear, and Tees,” we are told 
that the total heating surface was 144 ganate fe t, and 
the cylinders Sin. diameter By i4in. stroke ; the driving 
wheels 4ft. 8in. diameter, and the trailing wheels 2ft. 10in. 
Colburn gives the cylinders as 8in. by 164in., and the 
trailing wheels as 2ft. Gin. diameter. In the engine at 
South Kensington, there is a distinct smoke-box, but it 
is quite certain that in the original Rocket there was no 
smoke-box. The base of the chimney was spread out, 
ag showh in our engravings, to answer the same purpose. 

Concerning the construction of the original wheels, 
there is great difficulty in obtaining trustworthy itforma- 
tion. So far as we can learn the driving wheels were of 
wood, an iron strap Tie oe from the axle to the felloe 

i the crank pin, In the model the wheels are of 


brass, but they have the same crank strap, and there is 


nothing about them inconsistent with the idea that the 
original wheels were of wood. The photograph before 
referred toshows cast iron hubs, wood — wood felloes, 
and iron flanged tires. In the South Kensington 
engine the cylinders are placed much lower than they are 
shown in our diagrams. When the alteration was made 
no one seems to know. All things considered, we are 
disposed to regard Fig. 1 as the most accurate drawing 
of the original Rocket yet published. : 

We may turn to the constructive details of the engine, 
which are not open to doubt, and first as to the boiler. 
By examining the section, Fig. 3, it will be seen that the 
re-box had in its construction very little in common 
with the modern fire-box. It did not constitute an 
integral part of the boiler barrel. This last was a plain 
cylinder 6ft. va 5 Sap 3ft. 4in. in diameter with flat ends, 
stayed together by iron rods, and traversed by twenty- 
five tubes 3in. long. Smiles says that these tubes “were 
made by:a Newcastle coppersmith, and soldered to brass 
screws, which were screwed into the boiler ends, standing 
out in great knobs.” This plan failed, and then George 
Stephenson told his son Robert “ to bore clean holes in the 
boiler ends, fit in the smooth copper tubes as tightly as 
possible, solder up, and then raise steam.” There is 
obviously a mistake here, because the tubes could not be 
soldered with soft solder to untinned iron, and they could 
not have been brazed in, for reasons sufficiently obvious 
to every coppersmith. Besides Col. Manby’s photographs 
show the tubes ferruled at both ends. The name of 
the inventor of the ferrule seems to have been quite 
forgotten, yet he did a t deal for the steam engine. 
To one of the flat ends of the boiler was secured by rivets 
a casing as shown. This casing was about 2ft. long, 3ft. 
broad, and 3ft. deep ; the water space was 3in. wide ; the 
front, or tube plate side, was lined with fire-bricks. The 
only communication between this fire-box casing and the 
barrel of the boiler was by two copper pipes at the top, 
and either one or two—we are not sure which, but we 
believe two—extending from the shell to the sides of the 
casing. ‘Thus it will be seen that this fire-box was a 
thing tacked on, so to speak, to the barrel of the boiler, and 
the furnace crown would be apparently in constant danger 
of being left dry, the water being driven out of the casing 
by any sudden rise in the pressure of steam. It does not 
appear, however, that any difficulty was experienced in 
this way. 

The valve gear was sufficiently simple. It is shown in 
detail as in the model, by Fig. 4. Two excen- 
trics are fitted loose on the leading axle at the left-hand 
or near side of the engine. These excentrics are driven by 
snugs, just a3 the excentrics are actuated in the engines 
of the “permy boats” plying on the Thames. The 
rocking shaft at the back of the boiler is double, or 
hollow, one shaft working one slide valve, and the other 
the other, as shown. The engine driver threw his 
excentric rods out of gear, and reversed his slide valves 
by hand when he wanted to run backwards ; the gabs 
dropping in again of their own accord at the right time 
as the leading axle revolved. The boiler was fed by a 
~~) “ery pump at the off side of the engine, as shown 
in Fig. 5. The two ends of the exhaust pipe turned 
upwards and premoted the draught. The weight of the 
engine full was 44 tons; that of the tender 3} tons. Mr. 
Wood states that the boiler would evaporate 18°24 cubic 
feet, or say, 1135 lb. of water per hour; 11°7 1b. of coke 
evaporated a cubic foot, or say, 1 lb. of coke evaporated 
5°34 lb. of water—by no means a bad performance under 
the conditions. The old engines of the best class—the 
immediate predecessors of the Rocket— required 18°34 lb. 
of fuel to evaporate a cubic foot ; that is to say, in them 
one pound of coal evaporated only 3°4 lb. of water. 

We have now set before our readers all the information 
which we have been able to get together concerning this 
memorable engine, and we cannot conclude this article 
without asking those who possess any accurate informa- 
tion, drawings, or particulars concerning the Rocket and 
the other engines employed during the early life of the 
Liverpool and Manchester Railway, to let us have them 
for publication in our pages. Such information is keenly 
appreciated by hundreds of engineers both in this country 
and abroad, and we may point out that each year the 
chances of obtaining statements of fact on this subject 
will become less and less. We avail ourselves of the 
auniversary just passed as affording an ae for 
ones more asking our readers to contribute, if they 

ibly can, even a single link in the history of the 
wcomotive. The following extract from the Magazine 
of Science for October, 1848, finds a fitting place here :- - 

“Tt is with much concern we have to announce the 
decease of Mr. George Stephenson, C.E. He died at his 
establishment in Derbyshire on the 12th August, aged 67. 
Few men have obtained, or deserved, a higher reputation. 
He rose from the humblest life, from the elasticity of 
his native talent overcoming the obstacles of narrow 
eiretiiiistances, and even confined education. In his 
profession he was as happy and ingenious in his dis- 
coveriés, as generous in imparting the bénefit of them to 
the World. In the history of railway enterprise and 

rogress, the name of George Stephenson will ever exist. 

he remains of Mr. Stephenson were interred in the 
burying ground at Trinity Church, Chesterfield. The 
shops were closed during the hours of interment; the 
mayor and corporation met the funeral cortége in a body 
at Tapton toll-bar, and, accompanied by 300 gentlemen 
and shop-keepers of the town, joiued in the mournful 
procession. The chief mourners were—Robert Stephen- 
son, Esq., son of the deceased, G. R. Stephenson, Esq. 
Mr. R. Stephenson, Mr. Hindmarsh, and Mr. Langlar 
(relatives). The a a of the neighbouring gentry 
followed. The Rev. A. Pool officiated.” 


A #EET-ROOT sugar manufactory is about to he started at 
Listowel, Ontario. Preliminary operations have been entered 
into with vigour, and a number of farmers have contracted to 
put 500 acres of the root under cultivation, The ate and 
pt of Ontario are admirably adapted to the culture of the root, 
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DEXTER’S ROTARY ENGINE. 


Fig. 2. 


For many years the endeavour to produce a ro 


steam engine has occupied the minds of mechanical engi- | 


neers, and the attempt has amused many schemers in the 
same way as certain solutions have occupied the minds of 
mathematicians. For large engines no satisfactory engine has 


yet been produced, but several small engines, intended for | 


work where great economy of steam is not a first necessity, 
have been made. The most recently designed engine of the 
kind is that we now illustrate, 
an engine in which much atten- 
tion has been paid to details. 
It is made by Mr. J. L. Dexter, 
of Bourne End, near Maiden- 
head. 


The engine is very simple 
and compact, and the number 
of working parts few for an 
engine which can be started, 
stopped, or reversed, at any 
part of the stroke, or rather 
revolution, instantaneously. 

In the accompanying illus- 
trations, Figs. 1 is a longi- 
tudinal sectional and elevation. 
Fig. 2 cross section. The 
remaining figures are details. 
In Figs. 1 and 2, R Ris a roller 
working in a cylinder C 2, the 
axles being prolonged through 
the cylinder covers to form 
shafts. The roller has a slot 
through it, in which the slides 
S1 S2 are free to work, but 
are fitted and packed steam- 
tight ; the slides are made with 
shoulders, which abut on acam 
K fixed to each cylinder cover, 
the ends of the roller being 

to receive them. The 
cylinder is divided at the top 
by a divider D, which is 
fitted down on to the roller 
steam-tight; to this divider 
and to the cylinder are fitted 
guides GG. V is a cut-off 
valve, actuated by the excentric 
as shown; Eis aregulator, made 
also a reversing valve, by 
allowing the exhaust to 
through the body of the cock 
as shown, the inlet being 
through the bottom of the 
cock; the engine is driven 
either right or left, as the 
way W is brought over the 
right or left-hand port P, or 
stopped when it is brought 
vertically overdividerD. When 


LG 


| 
| 


| 


Fig. 6. 


of set screws, and the guides being of steel and slightly 
flexible, come down with it. The lehitens for the roller are 
made of phosphor bronze or gun-metal—conical bushes 
shrunk on the shafts. Being on the spindles the wear is 
uniform all round, and being conical, can be adjusted without 
altering the position of the roller, which is kept central. 


| There is no dead centre, but should the engine stop with the 
| cut-off valve over the port, it can be stoked 


by means of the 


EXHAUST 


steam is admitted it impinges on the slide which is out, causing | small starting valve shown in Fig. 1 which can be shut off as 


it and the roller to rotate, the other slide bein meanwhile | 


forced in by the guide G until it is flush with the roller and 


soon as the engine revolves. 
Steam is prevented from passing the ends of the roller by 


passes under the divider D, after which it is forced out by the | the following arrangement : A ring N N, Figs. 3 and 4, is fitted 


cam K until it is full out, and in its turn takes the pressure, 
when the other slide follows the motion described. Steam is 
always on one or other of the slides ; there is no dead centre, 
so that the need of a double cylinder or a fly-wheel is avoided. 


_ As the divider wears it can be set down on the roller by means 


to the roller and fits loosely into a ve in the cover, at the 
back of the groove is another ring M M, fitting freely, which 
can be set up by screws ; the space between the rings being 
filled with suitable packing, the whole is rendered steam-tight. 
The slides are made with lugs at the corners LL, Figs, 6 and 


Fig. 7. 


7, to take the wear of the guides ; these are chilled white hard 
when cast. The wear of the cam is taken by steel pieces T T, 
which are hardened where they rub. These steel pieces are 
kept up to their work by a spring which runs through the 
slite as shown, and can be regulated by means of set screws, 
so that any wear that does take place is compensated for. 

The slides are kept tight in the roller by means of gun 
metal wedge pieces, shown in the end view of the roller, 
which are forced outwards by two strong springs. The slides 
are also cast divided, as shown in Fig. 6. Before machining 
these are forced together, as in Fig. 7, and are then finished ; 
when finished they have a natural tendency to open, which 
compensates for any wear that may take place. As the 
surface is so large the wear is very slight. Effectual arrange- 
ments are made for lubrication, and the prices range from 
£15 per horse-power for the smallest size, to £5 per horse- 
power for the largest size. 


BORRODAILE’S GAS REGULATOR. 

We illustrate in the engravings an ex- 
tremely simple and effective gas regulator, which has been 
adopted by more than 200 gas companies, For sizes con- 
structed to 5ft. or less per hour, the apparatus consists 
of a small came cell carefully turned inside. The diameter 
of the cell is nearly that of an ordinary shilling, and it is 
about one-third of an inch deep. The inlet and outlet pipes 
for the gas pass into the top and bottom of the cell. The 
only movable part is a thin flat metallic disc, turned so as to 
fit the cell accurately, though loosely enough to vibrate 


a 


freely. This disc car. i2s a short metalic tube about a quarter 
of an inch long, which serves as a guide to ensure the parallel 
motion of the disc, and also as the tube through which the 
gas from the lower part of the cell to the upper. The 
tion is effected by the rising or falling of the disc. 

hen the pressure rises, this disc, carrying with it the 
metallic tube through which the gas passes, rises also, and by 
bringing the end of the tube nearer to a fixed plate, partially 
cuts off the supply of gas; similarly, when the pressure 
is diminished the plate falls and the gas way is increased. 
If there were nothing more than this, when the pressure rose 
it would force up the disc and cut off the supply of gas 
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her, but through the vertical pipe are bored two small 
ar when the Ties is raised, the gas escapes through 
these, above the diaphragm, which falls and re-opens the 
short tube. It might be supposed that the diaphragm would 
be in constant motion, but this is not the case ; the light is 
perfectly steady. The regulation is really affected by the 
greater tendency which the gas has to move ina straight line, 


than to diverge through the holes in the short tube, There is 


thus er a less pressure above than below the disc, and the 
weight of the disc floating on the gas is the true regulator. 


Fea second cut shows full size the burners fitted to street 


ps. 


THE INDUSTRIAL EXHIBITION IN 
MANCHESTER. 


Tue exhibition in the large agricultural hall at the Pomona 


ens, Manchester, the opening of which we briefly noticed 
last week, is now getting into fair working order, but is not 
yet thoroughly complete, as many of the exhibits had not 
even this week been sent in. The original intention of the 
promoters was to render the exhibition as thoroughly com- 
prehensive as possible ; and sections were arranged embracin 
almost every branch of industry, including machinery an 
motive power of all descriptions, textile and other fabrics, 
clothing, &c., mineral products and manufactures, carriages, 
saddlery, fire-arms, &c., appliances for saving life and property, 
domestic and sanitary appliances, food, art. 
That they have not been able to carry out the whole of this 
comprehensive programme is scarcely surprising, but in some 
of the sections, chiefly that devoted to machinery, and in gas 
a tus, for excellence in which silver news have been 
offered for competition by the Gas Committee of the 
Manchester Corporation, there is a numerous and creditable 
display of exhibits. Of course in the absence of many of the 
exhibits it is impossible to deal with the exhibition completely 
in the present notice, nor is it necessary to enter into a 
description of a large number of the articles which are already 
familiar objects to those who have visited recent similar 
exhibitions, and we must confine ourselves to a few of the 
novelties which here and there presented themselves in the 


section devoted to machinery. ° 


+ This section occupies the chief portion of the building, and 
the motive power is supplied to the machinery by a steam 
engine and boiler exhibited by Messrs. Deakin, Parker, and 
Co., engineers, Salford, about which there are one or two 
features deserving of notice. In the first place, the engine is 
furnished with a patent automatic governor, which replaces 
the ordinary revolving governor, and works the steam expan- 
sively instead of throttling it. This governor may be briefly 
described as consisting of two weights and a spring placed 
inside of a drum — on to the shaft, and so arranged that 
when the speed of the drum increases, the action of the 
weights, counteracted by the operation of the spring, regulates 
the admission of the steam. The slide valves are also Salewied 
to prevent excessive friction on the faces, and the driving 
wer of the engine is conveyed to the shaft by one of the 
Idfield leather link beltings, which appears to work very 
well, and which, it may simply be stated, is in the place of the 
ordinary solid leather band, constructed of small leather links 
lfin. long, fastened together with steel pins, For the line 
shaft in the exhibition, Messrs. Richards and Atkinson’s new 
hanger has been supplied, and this consists of a ball and socket 
joint which always adjusts itself to the shaft, whilst the shaft- 
ing itself is the Kirkstall Forge patent rolled shafting. 
el economisers of various descriptions are amongst the 
ac crag exhibits, and these include a new patent, which 
been brought out this year by Mr. Andrew Bell, one of 
the well-known makers. ‘The general construction of econo- 
misers is already pretty well known to the public, but as 
Bell’s new <r is the first of the kind that has yet been 
exhibited, a short description may be of interest. The chief 
feature of the economiser, which is termed the patent 
Eclipse,” is a new arrangement of the pipes, which, instead 
of be placed in gem lines, cross one another at slight 
angles right to left, thus more completely intercepting 


the heat as it through the economiser without interfer- 
ing with the draught. A further advantage claimed is that 
the pipes having circular ends, arapid circulation of the water 
is ensured, whilst the wee are so hung that the outside of 
the pipes is ve thoroughly clean. The whole apparatus is 
self-contained, being built on its own framework, and not 
made to stand on any brickwork whatever, whilst the arrange- 
ment of the pi enables them to be readily and easily 
removed or re in cases of accident or repairs. In con- 
nection with the economiser, Mr. Bell also exhibits a steam 
boiler filter, the use of which, it is claimed, will avoid 
much of the internal cleansing of boilers, besides increas- 
ing the generating power and adding to their durability. 
Mr, Geo. Preston, of Manchester, also exhibits an economiser, 
the chief feature of novelty in which is a new — scraper, 
having a different action to others which have yet been 
introduced. The scraper is spiral in form, with cutting edges 
at the top and bottom, and hung in three separate sections so 
arranged that they not only cover ——— the whole 
surface, but the cutting edges are brought close on to the pipe. 
The gearing is also new and simple in its action, being specially 
arranged to secure the reverse motion of the scrapers at the 
right moment. As in nearly every other economiser special 

vantages are claimed for the jointing of the pipes, and in 
this case the top boxes are so arranged that the entire body 
of any pipe can be drawn out without displacing the 
others. One of these economisers, we may add, 1s at present 
being fitted up on a large scale for the new works of Sir 


Joseph Whitworth and Co., Manchester. Mr. Joseph Twibill, 


of Manchester, is also an exhibitor of economisers and steam 
boiler filters, but these do not present any new features as 
compared with those by the same maker which have been 
seen at recént exhibitions. In connection with this descrip- 
tion of apparatus may be mentioned, a new tubular water and 
air heater, exhibited by Messrs. Millar and Durie, of Man- 
chester, in which the exhaust steam for heating has a straight 
course through the nozzle and lower chamber, thus prevent- 
ing back pressure on the piston of the engine, whilst the 
tubes are so arranged that the steam is kept entirely from the 
feed water. 

Messrs. H. Kenyon, Knapp, and Co., of Manchester, occupy 
a considerable space with their exhibits on behalf of various 
firms. Amongst the most noticeable were a number of excel- 
lent steel castings manufactured by the Attwood patent, and 
Messrs. Wm. Milburn and Son’s patent centreing chuck, by 
which pi pillars, cylinders, and other hollow ies, may 
be faced both ends at once. The chuck is bolted by a flange 
to the face plate on the spindle of the fast headstock, and a 
similarly constructed chuck is mounted on the centre of the 
following headstock. Projecting from the back portion of the 
chuck, and “formed with three curved inclines, is a cam 
piece, and above the inclines are three grooves. Three 
gripping pieces rest upon the curved inclines, and small 
pins projecting from the inner edge of each gripper enter 
the grooves. The front side of the chuck is covered in 
by a cap, and the gripper or dogs slide in slots formed in the 
cap, and project somewhat above the periphery of the chuck. 
When in operation the pipe is brought into position, so that the 
two chucks enter the opposite ends, whereupon the back por- 
tion of the chuck on the fast headstock is turned, and the 
dogs are thrust outwards until they bear forcibly against the 
interior of ~— , which will,then revolve and turn the cap 
on the chuck the other end, and the corresponding dogs are 
ee out, by which means the pipe is gripped and centred at 

en 

A new mechanical press is exhibited in working model by 
Mr. M. Stonehouse, of South Stockton. The chief features 
of the machine, the model of which has been especially con- 
structed for. this Exhibition, are that the stroke may be 
continued for wy gece and an equal pressure is maintained 
throughout, so that whatever the depth of the material to be 
operated upon, it is nero | compressed, and there is no 
need to insert packings as in other presses. The construction 
of the machine may be described as follows :—So far as the 
head-block, base, and columns go, the press differs little from 
the regular type. But there is used a large central screw, 
12in. diameter, attached to a platten. Two pairs of toggle 
arms are attached to the head at one end and to a follower, 
bored to slide on the large barrel, at the other ends, and 
attached in the centre to loose hinges, which are also on 
excentric straps. The toggle arms have a horizontal oscil- 
lating motion of 2hin., given by the excentrics, which are 
operated by right and left-hand worm wheels. This gives to 
the follower, to which the lower ends of the arms are 
attached, a vertical oscillating motion of half an inch. 
Underneath the head-block, and also underneath the follower, 
are toothed nut wheels, and when these are left free to move 
by the action of the arms, they have a sixth of a revolution 
given to them by wheel sectors acting upon them alternately, 
thus giving an intermittent motion ; and to get certainty of 
action this gear is so made that when the sectors are out of 
gear, the nut wheels are backed in position until they have 
another sixth ofa turn given tothem. By this means a step- 
by-step motion is obtained, and the greatest power that can 
be got by forcing a pair of arms already nearly in line into a 
straight line. The model press is one quarter size, and will 

ress five tons. A working press has not yet been constructed, 
but it is estimated that the power of a full sized press will 
be 225 tons. 

Somewhat of a mechanical curiosity in the shape of a 
machine for boring square holes by rotary motion, is exhibited 
by Mr. Jenkins Hall, of London, who offers his patent for 
sale. The machine attracts a good deal of interest — to 
its novelty, and square holes flat at the bottom are ily 
bored into or through various kinds of metals. So far as 
could be seen, the operation of the machine would seem to be 
very simple. A three-cornered drill is used, with loose 
action at the top, the cutting parts pening through: a 
case-hardened die, the die hole being of the exact size and 
form of the hole to be cut out in the metal underneath. The 
loose action of the drill enables it to follow the sides of the 
die, the cutting edges giving a turn along each side of the 
apertvre, and thus an exactly similar hole is cut out in the 
metal underneath. Ona small scale the machine might, no 
doubt, be very useful, but it is questionable whether it would 
be found adaptable to heavy engineering work. 

Messrs. ‘Allott and Enticknap, of aiiachdater, exhibit De 
Bergue’s patent rail lifter, which has been designed as a sub- 
stitute for the ordinary lever bar. The lifter may be described 
as a sort of steel wedge, containing in the centre a loose arm 
attached by a bolt to the narrowest end, and connected with a 
screw and cag at the other extremity of the apparatus by 
which the loose arm is raised or lowered as desired. 
operation the thin end of the lifter is simply passed under the 
rail, and the spanner turned until the rail is lifted to the 
necessary level, an operation which can be performed by one 


lifters are -already in use on various railways, and they have 
been found to effect a great saving of time and labour. 

The exhibition contains a number of other useful inventions, 
but any further notice must be deferred until the arrangement 
of the exhibits is complete. oie’ 
The judges appointed for the sections devoted to sanitary 
and domestic appliances, food and gas apparatus, commenced 
their work on Wednesday, and the art section was gone 
through yesterday—Thursday—but the judging in the 
machinery section is postponed for the present in consequence 
of the illness of Mr. Peacock, one of the judges. It was the 
intention of the committee to withhold the announcement of 
the prizes awarded until the close of the exhibition, but 
against this arrangemeat there is a strong feeling of opposi-. 
tion amongst the exhibitors, the majority of whom are in 
favour of the prizes being made known as soon as the jud, 
have sent in theirreport. A committee has been appointed by 
the exhibitors, and at a meeting held on Wedn y evening 
a memorial was drawn up expressing their views upon the 
matter, and the question has been taken into consideration by 
the managers of the exhibition, who will doubtless see their 
way to comply with the reasonable request of the majority of 
the exhibitors. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and Yy both to th ives and 
to the Patent-office officials by giving the number of the page of 
TV'HE ENGINEER at which the Specification they require is referred 
to, instead of giving the i i 
The mistake has 


proper number of the Specification. 
been made by looking at THe Encinger Index 
and giving the numbers there found, which only refer to pages, in 


place of turning to those pages and finding the numbers of the 
Specification. ] 


Grants and Dates of Provisional Protection for Six Months, 

for the Use of Taitors, J. Hepple, Gateshead.—14th 

fay 

2568. BLEACHING ManvractureD Corron, A. M. Clark, Chancery-lane, 
London.—A communication from J. A. Engeler, Wintherthur, Switzer- 
land.—23rd June, 1880. 

Cueckinc Money, H. Lyon, Goswell-road, London.—30th July, 
1 


8187. Macuines for MouLpine, &c., Bricks, J. and T. Brittain, Chester- 
ton.—4th August, 1880. 

8206. Lavatorigs, B. Finch, High Holborn, London.—5th August, 1880. 

$208. Suspenptnc Lapies Petticoats, &c., H. W. R. Crowle and W. C. 
Beetles, Wood-street, London. —5th August, 1880. 

$240. Nats, W. Pitt, T: —Tth August, 1880. 

= EXHIBITING Carpets, &c., A. Peterson, Brooklyn, U.8.—10th August, 


9280, Sarery-paR for Sappies, E. L. Anderson, Paris.—llth August, 
1 


8284. CarpING Macurnes, H. H. Lake, Southampton-buildings, London. 
—A communication from:J. Wood, Gohoes, U.S.—11th August, 1880. 

R. R. Grtbs, Rosenthaler-strasse, Berlin.—13th 

lugust, 3 

8302. NavIGABLE VessELs, &c., H. W. Cook, Stondon Massey, Essex.— 
13th August, 1880. 

3319. ApsusTine the Leatuer Paps to Bituiarp Cues, B. Martin, Paris. 
—A communication from L. Rigollet, Rue St. Maur, Paris.——1l6th 


August, 1880. 

3320. Lace, J. H. Johnson, Lincoln’s-inn-fields, London.—A communica- 

tion from E. Dubout, Calais —16th August, 1880. 

8330. Crswamic Acip, J. H. Johnson, Lincoin’s-inn-fields, London.—A 
communication from H. Caro, Mannheim.—l7th August, 1880. 


Materuts, &c., G. A. Buchholz, Charlottenburg.—I7th 


ugust, 1880. 
$343. Jet Apparatus, G. D. Rebertson, Palace-chambers, Westminster.— 
—17th August, 1880. 
3345. &., Type, F. Wicks, Glasgow.—I8th August, 1880. 
3346. Matrices, F. Wicks, Glasgow.—18th August, 1880. 
3348. Drawtne Corks, A. Muir, Harborne.—18th August, 1880. 
3350. APPARATUS for PROPELLING, &c., Boats, W. Morgan-Brown, South- 
comm 


ampton-buil , London.—A nication from M. F. Davis, Port- 
land, Maine, U.S. —18th A , 1880. 
$352. Puriryinc ALcoHOL, &c., W. R. Lake, South ton-buildi 


communication from 8. Roessler, Troppau, Austria.—18th 

ugust, L 

$354. Tanninc Hipes and Skins, F. G. Vedova, Smyrna, Asia Minor.— 
18th August, 1880. 

= — E. Smith, Carlisle-street, Soho, London.—18th August, 
1880. 

$358. Dratxine, &c., W. E. Garforth, Normanton.—19¢h August, 1880. 

3359. APPLyInG CoLours to Surraces, D. T. Powell, St. Bride-street, 
London.—19th August, 1880. 

8360. Sewinc Macuings, H. Greenwood, Leeds.—19th August, 1880. 

8362. AERATED BEVERAGES, T. Welton, Southampton-buildings, London. 
—19th August, 1880. 

$363. Burners, F. H. F. , Hamburg, Germany.—A communication 
from E. Schultz and R. Wulff, Aarhus. -- 19th August, 1880. 

3365. for Castines, H. J. Haddan, Strand.—A communication 
from H. J. Hand, Philadelphia, U.S.—19th August, 1880. 

8366. Optarnina StarcuHy Matrers from Inpian Cory, W. R. Lake, 
Southampton-buildings, London.—A communication from T. A. Jebb 
and L. J. Bennett, Buffalo, New York; U.S.—19th August, 1880. 

$367. Hanpues for 8. C. Friston and W. H. Firth, Sheffield.—19th 
August, 1880. > 

3368. CarDING B. A. Dobson, Bolton.— Partly a communication’ 
from J. Beck, St. Petersburg.—19th August, 1880. 

3369. Drivine PropE.iers, &c , C. 8. de Bay, Victoria-chambers, Victoria- 
street, Westminster.—19th August, 1880. : 

3370. Writine Instrument, J. Nadal, Southampton-row, London.—19th 
August, 1880. 

Harmontums, P, Jensen, Chancery-lane, London.—19th 

ugust, . 

3373. Hexiostats, &c., T. Anderson, Stonegate.—19th August, 1880. 

8374. Gas Propucers, C. W. Siemens, Queen Anne’s-gate, Westminster. 
—19th August, 1880. 

$375. for Horses, J. E. Stoker, Cork.—19¢h A 1880. 

3376. AsBesTos SHeEets, 8. Pitt, Sutton.—A communication from H. W. 
Johns, August, 1880. 

$377. SHeets of InpIA-RUBBER, D. Gaussen, Broughton Hall, Lechlade.— 
19th August, 1880. 

$378. PROPELLING VessELs, W. Clark, Chancery-lane, London.—A com- 
-- tnaaee from A. Figge and Le C.8. J. Ostrorog, Paris.—19th August, 

3379. Steam Enarngs, D. Joy, Anerly Park, Anerly.—20th August, 1880. ° 

8382. VaLves, &c., J. Willoughby, Plymouth.—20th August, 1880. 

$383. Sarecuarps, J. Wetter, Strand, Westminster.—A communication 
from E. A. McMann, Cleveland, Ohio, U.8.—20th August, 1880. ta 

8384. SELF-ACTING SPULEs, &c., W. Morgan, R. Crocker and R. Brett, 
Swansea.—20th August, 1880. am 

3885. Warptne Macuines, T. W. Little and W. Townend, Leeds.—20th 
August, 1880. od 

= Winvine, &c., Yarn, J. and T. A. Boyd, Shettleston.—20¢h August, 


889. 
3387. WasHinc Freres, J., C., L. and M. Jefferson, Bradford.—20th 
August, 1880. ? 4 4 
SreaM Borters, J. G. Walton, London.-—20th August, 1880. : 
for Corrine Tea, D. Whyte, Glasgow.—20th August, 


1 J 
3391. Apparatus for Recerets, L. von Hoven, Castie- 
street, Holborn.—20th August, 1880. + 
8392. Corrine, &c., Tickets from Wes Parer for Rariway, &c., Pur- 
posrs, L. von Hoven, Castle-street, Holborn; London.—20th’ August, 
1880. 


$393. RerrRacTtory MATERIALS, H. Wedekind, Fenchurch-street, London.” 
—A communication from H. Bollinger, Milan.—20th August, 1880. 

$394. INOXIDISABLE ALLOY, P. de Villiers, Silver HillySt. Leonards-on- 
Sea.—20th August, 1880. 

8396. Apparatus for CaRRyYING Ecos, J. Halley and A. Barr, Glasgow.— 
2lst August, 1880. 

3897. Depositinc Gop, &c., Dust upon Fasrics, J. Lloyd, Church, Lan- 
caster.—2lst August, 1880. 

8398. Motrve Power Apparatus, F. H. F. , Germaay.— 


man ‘in a couple of minutes. A considerable number of these. 


A communication from G. Duncker, Hamburg.—2lst August, 1880. 
8399. Rotary Motive Power J. Roberton, Lawhope, Hi 
—2lst August, 1880. 
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3400. Sores, &c., H. B. Fox, Oxton.—2lst August, 1880. 

3401. Srorreas or CLosers for Borties, W. Bowen, Birmingham.—2lst 
August, 1880. 

$402. Screw Propricers, J. Taylor, Birkenhead.—2lst August, 1880. 

3403. Arracninc Doors Kwons, to Spuxpues, 8S. C. Emery, Erding- 
ton, Warwick.—2lst August, 1880. 

3404. Ustre Water, &c., as'a Sunstirvre for Srsam, W. H. Thompson, 
Finsbury-square, and F. G. Henwood, Budge-row, London.—2is¢ 
August, 1880. 


1874. Manuracrure of TRANSPARENT, &c., Paper, A. MaCaw, J. Steven- 
son, and J. P. Orr, Belfast, lreland.—7th May, 1880. 

1889. Reapine Macwines, T. Culpin, Worship-street, Finsbury, London. 
—Sth May, 1880. 

for Guasses, A. Howat, Manchester.—Sth May, 


1898. Heppies for Looms, H. U. Lake, Southampton-buildings, London. 
—A communication from 8, Sewall, jun —Ssth Moy, 1880. 
1901. Licurixe, &c., Gas Burners, J. T. Dann, Canterbury-road, Brixton. 


$405. Heatino Carriaces, W. R. Lake, gs, 
communication from 8. L. J. Lepicard, Paris. —2lst August, 

3406. VaLves, A. Sweet, Hampstead-road, London.—23rd August, 1880. 

3407. Mintnc Lamps, H. Thallon, Richmond.—23rd August, 1880. 

3409. Barecuine Fire-arms, P. Jensen, Chancery-lane, London.—A 
communication from C. C. Kugstrom, Sweden.—23rd Au.ust, 1880. 

$410. Macuines for Mixine, Doven, J. Liddell, Glasgow.—23rd 
August, 1880. 

3411. Locomorives for Tramways, &c., H. P. Holt, Park-row, Leeds, and 
F. W. Crossley, Manchester.—23rd August, 1880. 

3414. Grinprne Macurynery, W. R. Lake, 8 P ags, Lon- 
don.—A communication from W. Seck, Bockenheim, Germany.—23rd 
August, 1880. 

3415. Denrat Matuets, A. Jamieson, Broad-street, Golden-square, Lon- 
don.—23rd August, 1880. 

3416. ILLUMiNaTING Psrsons or Opsects, C. H. Frome, Earlscourt-road, 
London, and G. C. Gibbs, Claro-terrace, Finborough-road, London.— 
23rd August, 1880. 

3417. Mepvicinat Preparations, W. E. Gedge, Wellington-street. Strand, 
London.—A communication from A. G. de M. Basto, Melbourne, 


+h, 


Australia.—23rd August, 1880. 
S418. CoLouRING Compositiox, &c., A. Ungerer, Vienna.—23rd August, 


$419. Arracurinc Butrons, &c., W. H. Sproston, Birmingham.—23rd 
August, 1880. 

3421. Vetver, E. and R. Collinge, Oldham.— 24th August, 1880. 

3422. ComBtnc Frsrous J. H. Johnson, Lincoln’s-inn-fields, 
London.—A communication from H. de L. H. 8. Truxler, Paris. —24th 
August, 

3424. ELecrric Conpuctors, &c., G. Barker, Colmore-row, Bir 
ow. communication from W. W. Jacques, Boston, U.8.—24th August, 


—* 


3425. Harn Brusnes, F. L. Lawrence, Tavistock-square, London.—A 
communication from A. Camille, Paris.—24th August, 1880. 

3426. Onnamentation of CLocks, V. L. A. Blumberg, Cannon-street, 
London. —24th August, 1880. 

3427. Sores for Buots and SHors, W. Morgan-Brown, Southampton- 
buildings, London.—A communication from F.8. Potter, New Bedford, 
Massachusetts, U.S.—24th August, 1880. 

3429. Paptocks, G. W. von Nawrocki, Leipziger-strasse, Berlin.—A com- 
munication from W. E. Miksch, Leitmeritz, Bohemia.— 24th August, 


1880. 

3431. Dew Squrrts, E. A. Brydges, Koniggratze-strasse, Berlin.—A com- 
munication from H. Alisch, Berlin. —24th August, 1830. 

3432. Sroprers for Borris, J. Cole, Coventry.—24th August, 1830. 

3434. Maxvuractvrine CLorus, J. Coomer, ee! -hill, near Man- 
and 8. Shepherd, Spotland, near Rochdale.—24th August, 
1880. 

3435. Sunsnapgs, &c., J. Keet, August, 1880. 

3487. Vases, &c., J. Bevington, Hanley.—25th August, 1880. 

Wires, A. E. Gilbert, Edinburgh.—25th 

ugust, 

3489. Corkinc Borries, &c., W. H. Beck, Cannon-street, London.—A 
communication from E. Guichard, Reims, Paris. —25th August, 1880. 
3440. Sream-rraps, W. I. Sutcliffe, Godley, and R. C. Ferguson, Man- 

chester.—25th August, 1880. 
CapsutinG Botries, F. A. Glaeser, Bow, London.—25th Avgust, 


880. 

3443. Brakes for the of THrostLe Frames, J. C. Mewburn, Fleet- 
street, London.—A communication from H. Detraux, Arques, France. 
—25th August, 1880, 

3444. Steam Borers, F. C. Glaser, Berlin.—A communication from J. L. 
Piedboeuf, Diisseldorf.—25th August, 1880. 

3445. Tramways, W. T. Gunson, Manchester.—25th August, 1880. 

3446. Carpinc Exorves, H. Marsden, Huddersfield.—25th August, 1880. 

3447. Cnovera, &c., Mixture, W. Williams, Hampden-street, Clarendon- 
square, London.—25th August, 1880. 

3448. PorTaBLe StEaM FirE-ENGINEs, H. Merryweather, Greenwich, and 
F. M. Cotton, Chandos-chambers, Adelphi, London.—25th August, 1880. 

3449. Vessexis for HoLpinc MrnerRac O1Ls, &c., E. Edwards, Southampton- 
buildings, London.—A communication from G. Richter, Mildenau, 
Austria.—25th August, 1880. 


» 


3450. Apparatus for Facititatinc Grmwastic Exercise, &c., W. R. 
London.—A communication from C. H. 


Lake, Southampton-build ¥ 

and J. H. Gifford, New York, U.S.—26th Auoust, 1830. 

$452. Rattroap PassenceR Coacues, T. Clarke, Truro, Nova Scotia — 
26th August, 1880. 

3453. Wrixcixe Warps, &c., J. Conlong, Blackburn, and J. Robertshaw, 
Manchester.—26th August, 1880. 

3454. Bortinc Beer, &c., J. Atkinson, Bolton.—26th August, 1880. 

8455. Heatps, &c., H. Tetlow, Newton Heath, Manchester.—26th 4ugust, 


1880. 

$457. Spikes, W. Clark, Chancery-lane, London.—A communication from 
J. P. Perkins, Minneapolis, U.8.—26th August, 1880. 

3460. Foustars Pen, N. Treinen, Great Pultey-street, Golden-square, 
London.—26th August, 1880. 

$461. Sarety Jormnts for Rartways, E. E. Talbot, Westbourne Park- 
crescent, Paddington, London.—26th August, 1880. 

Selten, Berlin.--.26¢h 


3462. Weicnhinc Macuine, &c., T. Poseck and I. 
3463. Coat Picks or Hacks, A. R. and H. Strachan, Gateshead-on-Tyne, 


_- ation from W. Effer. -10th May, 1880. 

1938. Skirt Waist Banps, E. K. Dutton, John Dalton-strect, Manchester. 
communication trom C. Vorwerk.—12¢k May, 1880. 

1985. J. Turnock, Ross.—l4th May, 1880. 

1993. BrickMakinc Macuines, J. Snape and J. A. Noel, South Wales.— 
14th May, 1880. 

1904. Maxine, &c., Stonewars, &c., Pres, J. Snape and J. A. 
Noel, South Wales.—14th May, 188. 

2009. Scnewine Macurnery, H. Waite, Smethwick.—15th May, 1880. 

2018. Gas, W. R. Lake, Southampton-buildings, London.—A communica- 
tion from J. D. Avercll.—18th Mey, 1880. 

2031. Burrons, &c., W. P. Thompson, Lord-street, Liverpool.—A commu- 
nication from 8. D. Robbiati.—19th May, 1880. 

2092. Sewine Macuryes, W. Clark, Chancery-lane, London.—A communi- 
cation from D. 8. V. Wyck.—22nd May, 1830. 

2123. APPARATUS for CovpLinG, &c., Wacons, W. Harrison, Ruabon, and 
D. Lomax, May, 1880. 

= or Raisine Wueat, &c., J. Hancox, Hungerford.—27th 

‘ay . 
2208. Wasittse Mac#ines, A. J. Forbes, Conon Bridge, N.B.—Sth June, 


2540. Scourine, &c., Waeat, W. R. Lake, Southampton-} gs, Lon- 
on.—A communication from D. M. Richardson.—28th June, 1880. 
2664. Locomotive Exornes, W. R. Lake, Southampton-buildings, Lon- 

don.—A communication from E. Fontaine.—29¢h June, 1880. 

2745. Harvestina Macnines, W. R Lake, Southampton-buildi Lon- 
don.—A communication from 8. Johnson.—5th July, 1880. 

3037. Steam Boiters, W. Keable, Hull.—23rd July, 1880. 

3330. Crnnamic Actp, J. Johnson, Lincoln’s-inn-fields, London.—A 
communication from H. Caro.—17th August, 1880. 

3354. Tannine Hrpes and Skins, F. G. Vedova, Smyrna, Asia Minor.— 
18th August, 1880. 

3875. Snors for Horsrs, J. E. Stoker, Cork.—19th August, 1880. 

3460. Fountain Pex, N. Treinen, Great Putney-street, Golden-square, 
London.—26th August, 1880. 

Inpication, G. H. Gerson, Victoria-street, Berlin.—10th 

ay, 

1904. Furnrrure of Umprewtas, &c., W. Holland and R. Budd, Birming- 
ham.—10¢h May, 1880. 

1905. Fireptaces, H. J. Allison, Southampton-buildings, London.—A 
communication from A. E. Lefevre-Bergeot.—l0th May, 1880. 

1908. Steam Geverators, &c., J. Windle, Mostcn.—10th May, 1880. 

1915. Macurvery for the Manuracturse, &c., of Paper Bags, C. Beck- 
mann, Cow Cross-street, London.—A communication frem E. and C. 
Schurmann.—10th May, 1880. 

1916. Compounps for Preservisc Human Bones, J. Wickersheimer, 
Berlin. —10th May, 1880. 

1917. AppaRatvs for &c., Tickets, M. Bebro, City-road, Lon- 
don. —11th May, 1880. 

1927. Apparatus for Heatina Water, &c., A. K. Irvine, Glasgow.—llth 


‘ay, 1880. 
1929. Pickuinc and Swittinc Meta. P ates, L. Howell, Taibach.—11th 


Muy, 
1934. Marryers’ Compass, H. J. Thatcher, Cardiff.—l1th May, 1880. 
1940. Cast Iron Butets, T. Nordenfelt, St. Swithin’s-lane, London.— 
12th May, 1880. 
1941. Pioveus, E. G. Lakeman, Modbury.—12th May, 1880. 
1945. Seats or Fiaps of WaTeR-cLosets, C. E. Monkhouse, Rayleigh-road, 
Penge.—12th May, 1880. 
1948. Moror Esorne, J. McPherson, Liverpool.—12th May, 1880. 
1949. Grate Bars for Furnaces, G. Hibbert, Richmond, and L. Cooke, 
Horwich.—12ih May, 1880. 
1976. Cars for Bucxers, &c., E. I. H. E. and J. T. Whitehouse, Coseley. 
—13th May, 1580. 
1977. Macniyes, T. Naish, Birmingham.—13th May, 1880. 
1997. Coverine Steam Boiters, &c., J. G. Cameron, Kingston-upon-Hull. 
—l4th May, 1880. 
2001. Meters, &c., J. Urquhart, Manchester.—15th May, 1880. 
2008. Steam Cutivatine Exotes, B. Fowler, R. Burton, and R. H. 
Shaw, Leeds.—15th May, 1880. 
2063. InpicaTors for Steam Enoines, H. J. Haddan, Strand, London.—A 
communication from G. H. Crosby.—2lst May, 1830. 
2084. Looms for Weavinc, P. Young and J. Mathieson, Glasgow.--22ad 
May, 1880. 
2207. Conpuctors of Licutnixe, O. Wolff, Schloss-strasse.—A communi- 
cation from W. Michalk.—3lst May, 1880. 
2222. Kitns for Burnine Backs, &c., J. P. Cramp, Northampton.—lst 
June, 1880. 
9 ~ — Looms, J. Northrop, Millholme Shed, near Skipton.—lst 
une, 
2423. Breecn-LoaptnG Fire-arms, J. H. Johnson, Lincoln’s-inn-fields, 
don.—A communication from C. A. J. A. Heeren.—15th June, 1880. 
2500. Curonocrapus, W. H. Douglas, Stourb:idge.—21st June, 1830. 
2794. Horserakes, A. W. Tooley, Ipswich.—7th July, 1880. 
3284. Carnpinc Macurnes, H. H. Lake, Southampton-buildings, London. 
—A communication from J. Wood.—l1th August, 1880. 
3368. Carnpino Macutnes, B. A. Dobson, Bolton.—Partly a communica- 
tion from J. Beck.—19th August, 1880. 
3386. Macuingry for Winpine, &c., Yann, J. and T. A. Boyd, Shettleston, 
N.B.—20th August, 1880. 
3450. Gymnastic Exercise, &c., W.R. Lake, Southampton- 
buildi London.—A communication from C. H. and J. H. Gifford.— 


August, 1880. 
and R. Oliver, Winlaton.—26th August, 1880. 

3464. CenTIGRaADE Prorometer, D. Coglievina, Vienna, Louisengasse.— 
26th August, 1880. 

3465. Lerrer Locks, E. du Sart, Rue du Pont de la Carpe, Brussels. —A 
communication from E. Alleboss, Rue d’Allemagne, Brussels.—26th 
August, 1880. 

3466. RecisTerING APPARATUS, A. Rousselle and J. Mariotte, Paris.—26th 
August, 1880. 

3468. Weicninc Macuines, J. Hines, Glasgow.—26th August, 1889. 

3469. Dryinc Corn Four, &c., J. Currie, Paisley.—26th August, 1830. 

3470. ApsustinG Stereo Pates for J. Parker, Walpole-street, 
New Cross.—26th August, 1880. 

3471. SeParatTinc Ferrocyanipes of Iron from Liquips, &c., W., T., and 
J. Chadwick, Manchester, and J. Kynaston, Liverpool.—27th 
Avgust, 1880. 

3473. TKaNsMITTING and Rece!vine Sicnats, A. F. St. George, Southamp- 
ton-buildings, London.—27th August, 1880. 


Invention Protected for Six Months on the Deposit of 
Complete Specification. 
2625. Bicycies, &c., F. W. Jones, Exeter.—7th September, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 

3644. Roorixc J. Wilkinson, Jackfield.—29th September, 1877. 

3449. Tuyeres for Biast Forwxaces, F. H. Lloyd, Wednesbury.—13th 
September, 1877. 

3472. Anmour Pcates, A. Wilson, Shefheld.—14th Sept-mber, 1877. 

3486. Furnaces for Catcrnino, R. 8. Newall, Ferndene, Gateshead-upon- 
Tyne.—lith September, 1877. 

3509. Pavixe Sass, &c., J. Hodges, Bagshot, Surrey, and J. W. Butler, 
Willesden, London.—18th September, 1877. 

8582. Stoves, &c., C. Schouberszky, Avenue de Neuilly, France.—24th 
September, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 
2001. Foiprxc or PontaBLe Cuarrs, C. J. Everickx, Hornsey, London.— 
12th ber, 1873. 


er, 13. 
3133. Switcues, J. H. Johnson, Lincoln’s-inn-fields, London.— 
25th September, 1873. 
2997. Kiers, &c., 8. Mason, jun., Manchester, and M. Alcock, Pendleton 
—12th September, 1873. 
3003. Screw-press, G. B. Boomer, Syracuse, New York, U.8,—12th 
September, 1873. ‘ 


Notices of Intention to Proceed with Patents. 
1815. Forwaces of Steam Borers, D. Jones, Birmingham.—4th May, 
18890. 


1819. Giass Borries, M. Bauer, Boulevard Magenta, Paris.—A communi- 
cation from F. Rozan.—4th May, 1830. 

1835. OBTAINING an ADJUSTABLE INTERMITTENT Motion for Pumps, &c., W. 
B. Dewhirst and G. Barker, Manchester.—5th May, 1830. 

1836. Ones, R. Lancaster, Liverpool.—5th May, 1880. 

1840. Evecrric Licnt, W. R. Lake, Southampton-buildings, Londen.—A 
communication from T. L. Clingman. -5th May, 1880. 

1863. Fire Grates, J. M. Stanley, Rhyl—6th May, 1880. 

1867, Mattinc Apparatus, H. Palm, Vienna.—A eom munication from 
Dr. L. M. R. von Markhof.—7th May, 1880. 

1868. Forxace Bars, E. Newbold, New Wandsworth.— 7th July, 1880. 

1869. Wixpow Burxps, J. Stead, Carlisle.—7th May, 1880. 


26th August, 1880. 

$454. Apparatus for Bomina Beer, &c., J. Atkinson, Bolton.—26th 
August, 1880. 

3481. Locomotive Enorxes for Rattways, T. Hunt, Manchester.—27th 


August, 1880. 
$484. Srzam Borters, J. A. and J. Hopkinson, Huddersfield. —27th 
August, 1880. 
3625. Bicrcues, &c., F. W. Jones, Exeter.—7th S-ptember, 1880. 
posing any one of such applications 


All ms having an interest in 
aoe tenes iculars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-me days after 
date. 


List of Specifications published during the week ending 
September 11th, 1880. 


5111, Gd.; 5322, Sd.; 264, 6d.; 310, 6d.; 416, 6d.; 425, 6d.; 466, 6d.; 
474, 1s. 6d.; 486, 8d.; 499, 6d.; 500, Gd.; 520, 6d.; 525, 6d.; 526, Gd.; 
530, 1s. 2d.; 531, 6d.; 533, 6d.; 535, 8d.; 538, 6d.; 541, 4d.; 547, 6d.; 
551, 6d.; 552, 6d.; 555, 6d.; 556, 6d.; 563, 6d.; 571, 2d.; 572, 4d.; 
573, 2d.; 575, 2d.; 577, 2d.; 578, 8d.; 579, 2d.; 580, 2d.; 581, 2d.; 
582, 2d.; 586, 6d.; 587, G6d.; 588, 6d.; 590, Gd.; 591, 8d.; 592, 2d.; 
594, 6d.; 595, 4d.; 596, 6d; 597, 2d.; 509, 4d.; 690, 2d.; 602, 8d.; 
603, Gd.; 604, 6d.; 606, 6d.; 607, 6d.; 699, 4d.; 610, 6d.; 611, 6d.; 
612, 6d.; 613, 6d.; 614, 4d.; 615, 2d.; 616, 2d.; G17, 6d.; 61S, 6d.; 
619, Gd.; 620, 6d.; 621, 6d.; 622, 2d.; 624, 2d.; 625, 6d.; 627, 4d.; 
628, 4d.; 629, 2d.; 630, 2d.; 631, 6d.; 633, 6d.; 634, 8d.; 635, 2d.; 
636, 6d.; 637, 4d.; 640, 2d.; 643, 6d.; 644, 2d.; 645, 2d.; 646, 6d.; 
647, 2d.; 648, 2d.; 650, 2d.; 653, 6d.; 655, 44.; 657, 4d.; 659, 4d; 
660, 2d.; 662, 4d.; 665, 6d.; 668, 2d.; 674, 2d.; 677, 2d.; 679, 6d.; 
680, Sd.; 681, 2d.; 686, 4d.; 690, 4d.; 702, 6d.; 707, 6d; 735, 4d.; 
739, 6¢.; 741, 4d; 757, 6d.; 837, 4d; $38. 6d.; 839, 2d.; 840, 2d.; 
923, 4d.; 1255, 6d.; 1872, 4d.; 2052, 4d.; 2136, 6d.; 2172, 6d.; 2312, 10d.; 
2329, 6d.; 2343, 8d.; 2347, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office order, made payable at the Post-offce, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, Southamp- 
ton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS, 


Prepared. by ourselves expressly for Tak ExainEer at the office of 
"= Majesty’s Commissioners of Patents. 


3366. = 20th August, 1879.—(A 
communication. )\—(Complete.) 4d. 

This relates to -e a An of wheels for vehicles, and parts 
thereof from india-rubber, gutta-percha, celluloid, or similar materials or 
compositions. 

StcNALLING on RatLways, &c., J. V. Day.—Dated 7th January, 1880. 
—{A communication.)—(Void.) 2d. 
This relates to apparatus for operating and governing the workin and 
on of switches, crossings, and signals, through tke medium 
tricity and explosive ma’ s, the speting in a receiver creating a 
vacuum, and thereby causing the switc 
connected therewith to be moved. 


94. Compounn, R. Con/y.— Dated 9th January, 1880.—( Void.) 


Refuse vegetable or animal matters are scutched and treated with 
then mixed with gluc or other adhesive substance, and a solution of 
caoutchouc. 

117. Gas Moror H. Rolinson.—Dated 10th January, 1880. 6d. 

Gas and air flow into a chamber communicating with the cylinder, th 
piston in which compresses the charge, which is then exploded, 

157. Apvertistno, @. Boile.—Dated 14th January, 1880.—(Provisional 
protection not allowed.) 2d. 

m papers used by shopkeepers to wrap up goods are utilised for adver- 
ing. 

208. Carrie Wacons ror RaitRoaps, &c., 7. Clarke.—Dated 17th Janu- 
ary, 1880. 8d, 

The car is divided by partitions parallel with the ends into spaces, 
which are sub-divided in a somewhat diagonal manner, so as to form two 
stalls, in which the animals are placed in opposite directions. Side posts 
are arranged in pairs and carry Read stalls capable of being thrown down 
against the sides of the car when not in use. The floor is inclined to 
allow all moisture to run off. 

2277. Fire-escares, J. Shand.—Dated 19th January, 1880. 6d. 

This relates to telescope fire-escapes, and consists in making the ladders 
in the form of box girders, one sliding in the other. 

313. Sreetyarps ror Macuines, J. Chater. — Dated 23rd 
Januory, 1880. 6d. 

The steelyard has two or more arms with intervening spaces, and on 
the arms the sliding weights with pointers are placed, and in the spaces 
are fitted movable scale bars, which are pa! of revolving, and bear 
two or more standard measures, say French and English. 

317. Srrainine Parer Putp, White.—Dated 24th January, 1880. 6d. 

The strainer revolves in the trough containing the pulp, and at the 
middle of its length is fixed a dise having fixed to one side, by a flexible 
joint, the flange of a copper pipe opening into one of the divisions into 
which the strainer is divided,and passes out at the other end, and is 
furnished with a short rod sliding in a stuffing-box. Connected to the 
pipe by arms is a rod moved to and fro so as to give a sucking action 
alternately on either side of the disc, 

351. L. Davis.—Dated 27th January, 1€80.—(A communica- 
tion.) 6d, 

This teleph ists of a per t magnet, the poles of which 
approach each other closely, one or both poles being surrounded by a 
helix, and one pole terminating in a thin metallic tongue to be vibrated 
by the induced magnetism of the helix or by the vibration of a a 
of non-conducting material fitted in contact with the vibrating pole. 
According to the second part of this invention the diaphragm is 
suspended upon an arm, or has a spring tongue, and an adjustable spring 
arm carrying the carbon contact point is employed, and also an induction 
coil of novel construction. 

355. Hancinc Lamps ror Bicycigs, &c., H. Salsbury.—Dated 27th 
January, 1880. 

The lamp is hung to the running axle or shaft by a socket piece in two 
parts hinged together and opening as a pair of jaws. 

356. Type-serrinc Macuixs, 7. J. Porter.—Dated 27th January, 1880. 6d. 

The troughs holding the type are placed at an angle, so that the type 
slides downwards and rests against a plate, above which are punches to 
raise the type. The punches are all arranged on one cross bar and are 
caused to act simultaneously by a treadle. The troughs are placed a little 
distance apart, and each alternate trough terminates about ljin. higher 
up or lower down than the next trough. 

373. Mera Fencino, J. A. R. and R. R. Main, and J. Dick.—Dated 23th 
January, 1880. 6d. 

In “ Corrimony ” wire fencing the droppers are fixed without being 
deeply indented, and in some modifications without bein, rforated. A 
second improvement consists in forming a fencing with horizontal top 
wires, the lower wires being interlaced. A fastener for connecting the 
ends of the wires consists of a short screwed pin with a head, and a nut to 
screw on the pin. When a standard has to be replaced it is made with 
slots to receive the wires, and into which a buckle is driven to clip the 
wire. Swinging plates are attached to the top wires so as to render 
the fence more visible. 

374. Conpensinc Sream, &c., R. M. Marchant.—Dated 28th January, 
1880. 6d. 


The apparatus consists of plates perforated with holes for pipe con- 
nections near the top and bottom ; each plate is also indented or cupped 
to maintain a space between them. A number of plates are fitted 
together and placed in a case, air or cold water circulating between them. 
378. Rerriceratine Apparatys, W. KR. Lake.—Duted 28th January, 1880. 

A communication.) 1s. 6d. 

The distinguishing features of the invention are, First, the employ- 
ment of refrigerating air currents in a horizontal direction ; Secondly, 
means for directing and controlling such currents; Thirdly, the m 
and means for utilising the drip-water ; and Fourthly, to the construc- 
tion of the ice-cribs and of the walls and roof of the refrigerating 
building. 
383. Reoistertxc Locks anp Keys, 4. M. Clark.—Dated 28th January, 

1880.—(4 communication.) 6d. 

The lock is designed for fire alarm boxes, railroad switches, &c. 
where it is desirable to know whounlocked it last, and it must be opened 
me Sees keys, and registers the number of the key that last un- 

ocked it. 
384. Creanine Rice, &c., anv Puiverisinc anp Mixtno Mortar AND 
OTMER Marertats, J. Fisher.—Dated 28th January, 1880. 8d. 

The rice is placed in a circular vessel capable of revolving on its 
axis, which is inclined so as to cause the rice to fall to the lower side of 
the vessel. Above the vessel is a vertical spindle moved up and down by 
acrank and fitted at its lower end with a block, which acts on the in 
the vessel. 

385. Srarcn, T. FP. Scott.—Dated 28th January, 1880. 4d. 

With ordinary starch are mixed in suitable proportions calcareous, 
aluminous, or baryties compounds in conjunction with oleaginous or 
soapy matter, in combination with the borates of soda and soluble sili- 
cates, 

386. Weanrxa Apparet For Laptes’ Use, J. Pick.—Dated 28th January, 
1880.—(Not proceeded with.) 2d. 

This article is worn over the body of a dress or jacket, and consists of 
three portions, one forming the back, and the other two the front, and 
are connected to the former by sewing over the shoulders and under the 
arms, an opening being left on each side for the e of the arms. 
Between the material and the lining is a pocket padded to form a muff 
on each of the lower parts of the front portions. 

387. Currine anp Pottsninc Drinkine oTHER Guass Vessets, W. 
F. Lotz.—Dated 28th January, 1880.—{A communration.) 10d. 

The tool consists of a stone or cast iron disc mounted in bearin, 
movable on a table, and mechanism is provided to feed the glass article 
correctly. 

888. Inon and STEEL, S. G. Thomas.—Dated 28th January, 1880.—(Not 
proceeded with.) 2d. 

This relates to improvements on patents No. 908 and No. 289 of the 
year 1878, and No. 1313 and No. 1711 in the year 1879, and consists of 
blowing the metal in a Bessemer converter with a basic lining and basic 
additions till the silicon and carbon are removed, when it is transported 
to a basic-lined open hearth furnace, also with basic additions, where 
the operation is finished, if necessary adding the spiegel, 

8389. Furnaces Usep 1n THE Mayuractore oF Iron, 8. G. Thomas.— 
Dated 29th Junvary, 1880.—(Not proceeded with.) 2d. 

This relates to the hearth or crucible of blast furnaces and cupolas, and 
similar furnaces, and consists in forming it of bars or blocks of iron or 
soft steel, the exterior of which is cooled by water. 

390. Gas Licutina Apparatus, J. Bradshaw aad J. Haworth.—Dated 
20th January, 1880.—(Not proceeded with.) 2d. 

Gas burners are formed with one of the sides or outer portions bevelled 
er cut away, and the apertures are formed so that the flame will be at 
an angle to burner and impinge against a deflecting plate which spreads 
it out. 

391. Srrxxinc anv Finres, W. H. Sykes.—Dated 29th January, 
1880.—(Net proceeded with.) 2d. 

In order to render mules available for the operation of spinning and of 
doubling simultancously, a double set of surface rollers are employed, one 
set in rear of the front or ordinary surface rollers, There are also the 
necessary additional bobbins and bobbin stands. Each set of surface 
rollers is separately geared so as to provide the requisite speed, 
according to the draft required, and in order that the back set of rollers 
may be thrown out of gear and the mule act as usual. 

892. Raiway Brakes, J. Gresham.—Dated 29th January, 1880. 6d. 

The starting valve of vacuum brakes is formed with a cone surface 
where it comes in contact with its seat, and with a stem extended 
within the outlet orifice leading to the valve, which is made in a serics of 
two or more cylinders diminishing in diameter in steps, the diameter of 
the largest being nearest the cone of the valve, so as to enable the valve 
to be opened with certainty to a given extent. Each half of each 
coupling of the pipe is formed with a valve, so arranged that when the 
couplings are properly connected the valves are — and remain ~ 4 
if the train parts by accident, but when the couplings are properly 
connected the valves shut and remain shut, 

3. StRIPPING Motion FoR CaRpino Enarnes, J. Tattersall, sen., and J. 
jun. Dated 20th January, 1880.—(Not proceeded with, 
radial arms now used for stripping 


fot 
flat cards have a motion 
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ted to them similar in outline to that described in patent No. 887, 
iw he year 1877, andare used to strip roller cards. 
304. Sewine Macuixes, T. Hughes.—Dated 29th January, 1880.—(A 
communication.) 10d. 

The needle is arranged to move in a horizontal plane. In combination 
with the reciprocating thread-carrying needle and mechanism working 
with it to form the stitch, is a heated wax pan, and a reciprocating hook, 
which advances to take the needle thread and carry it to the wax pen: 
with a cast-off moving with the shuttle carrier to take the thread from 
the hook after waxing. 

305. Hopsy H. J. Haddan.—Dated 29th January, 1880.—(A com- 
munication. 

The horse is *) wottod by means of links to a stati 'y base or p 
extending fore and aft between the legs of the animal, 

306. STRAINERS USED IN Ts MANUFACTURE OF Paper, C. Kesseler.—Dated 
29th January, 1880.—(A communication.) 4d, 

The strainer is made in two parts consisting of two plates, one having 
wide openings like a grate, on which the other, the strainer proper, rests. 
On the same grate plate may be placed any other requi te with 
finer or coarser slits. 

307. Removine anv Destrovisc Gases From Sewers OR Drains, A. 
Harvey.— Dated 29th January, 1880,—(Not proceeded with.) 2d. 
In the ventilating or stack pipe communicating with sewer or drain is 
laced a burner having no connection with the outer air, except at 
the top A the pe. Above the burner is placed, across the pipe, a gauze 
diaphragm. hen the burner is lighted the heat creates t ae 
draught to draw up the foul air or gas, which on coming in contact wi 
the flame is burnt, while any of it not consumed will in passing the hot 
gauze diaphragm have its deleterious properties destroyed. 
308. AND Securtra Wixpow Sasues, W. Riley and 8. C, 
Taylor.— Dated 29th Janwary, 1880, 6d. 

On each side of the top and bottom sash next the frame is a rack into 
which gears a worm caused to revolve by suitable mech»nism, so as to 
raise or lower and secure the window sashes, without the use of cords, 
chains, balance weights, and sash fastencrs. 

399. Spixsixc, Drawino, Rovixc, Twistinc, AND _ REDOUBLING 
Macainery, 7. Craven and J. Crabtret.—Dated 29th January, 1880. 


In place of the usual lifter rail a traversing ring rail is used. To each 
spindle is secured an adjustable tube with a flange near the bottom, in 
which, on the top side, are projections passing into recesses in the bobbin 
flange when placed upon the spindle. 

400. Disvemrer ror Covertne orn Coatiye Various Surraces, F. IV. 
Ingram.— Dated 29th Janvary, 1880. 2d. 

Tapioca, flour, ora similar fari bst: of a glut nature 
is used instead of size in the preparation of distemp 
401. Currixe on Oats, &c., R. Hunt.— 

Dated 29th January, 1880. 6d. 

The material to be eut is placed in a trough and fed forward by rollers 
so as to protrude from the mouth of the trough within reach of knives 
on a cutting wheel. The feed rollers are driven by worm gearing from 
the cutting wheel axle, which is continued beyond the worm, and on it is 
mounted a roller for kibbling or ——— roller being contained in 
a case with hopper to supply the oats to be kibbled or ground. A cutting 
plate is also placed within the casing. 

402. Locomotive Encises, A. Greigand W’. Beadon.— Dated 29th January, 
1880, 8d, 

The cylinder and crank shaft are placed considerably above the drivin, 
wheel axle. The bearings of the crank shaft are above the driving whee 
axle beasingy and they are connected by a vertical —-. box con- 
taining the bearings of both crank shaft and driviag axle. The crank 
shaft is coupled to the driving wheel by a vertical soapling sod. The 
sliding box works in long horn blocks, whilst the boiler, cylinders, and 
frame are mounted on springs carried by the sliding boxes, 

403. Marca-box, W. Lake,—Dated 29th January, 1880.—(A communica- 
tion.) 6d. 

An a case slides within an outer one and is divided into two parts, 
one for matches, and the other for lighting the r, Ww is inserted in 
a hole in the inner case. A cutter to remove the end of the cigar is 
formed on the inner case. 

404. Evectricat Connections ror TeLepnonic Communication, G. 
Westinghouse, jun.—Dated 2th January, 1880. 10d. 

One wire serves for connecting the exchange with a whole group of 
subscribers, each of whom can nevertheless communicate with a member 
of another group independently of the others in his group, and can also 
communicate with another of his group directly without transmitting his 
communications through the exchange. 


405. Harness anv Sappies, J. Leckic.— Dated 29th Janvery, 1880. 6d. 

This relatos, First, to the connection between the ie of two-horse 
vehicle and the breast collar of each horse, and consists of a kidney- 
shaped open link fitted to the breast collar with a swivel, and the ring to 
which the pole strap is connected is free to move from end to end of the 
link, either end of which can be raised or lowered. _In order to obtain 
adjustability in saddles the points of the saddle tree are hinged at the 
gullet top. A cork bolster of wedge shape is inserted between the belly 
of the saddle-tree and the pannel of the saddle, so as to adjust it for 
different horses. A back rest to support the rider’s back is fitted to the 
saddle. The panel is in two distinct pieces, with sockets, and is made 
of specially prepared sheep skin. 

406. Parer Makino, D. Smith.—Dated January, 1880.—(Not pro- 
ceeded with.) 

An intermittent action is supplied in place of the continuous draught 
of the vacuum boxes. 

407. Writixc Desks on TaBLes Seats, C. Barker.— 
Dated 29th January, 1830 —( Not proceeded with.) 2d. 

A desk or table is attached by cord to the roof or other part of the 
carriage, and also with the floor or seat, or to the foot or knee of the 
person using the article. 

408. Fioatixo Dock axp Lirt, G. F. Redfern.—Dated 20th January, 1880. 
—(4 communication.)—( Not proceeded with) 2d. 

This relates to a flat bottomed hollow pontoon to be used as a combined 

floating dock and lift. 


409. Switch ArraRaTus FOR TELEGRAPHIC AND TELEPHONIC PUNPOsEs, 
W. R. Lake.— Dated 20th Janvary, 1880.—(A communication.) 6d. 

This consists in the combination with two series of metallic strips, 
arranged so that one series is crossed by the other, of a series of movable 
metallic connectors, each in connection respectively with a strip of one of 
the series, and is capable of Leing moved so as to make connection with 
any one of the strips of the other series, and when released by the 

perator is aut tically forced against and maintained in contact with 
said strip ; also connecting each strip of one series to one of the circuits 
entering the office. The board is provided with a series of connections 
insulated from one another, but each ted with a suitable aunun- 
ciator, or other apparatus for receiving signals, such switch board being 
connected with a signalling apparatus, battery, and telephonic ap tus 
at the office. This relates, further to the construction of metallic con- 
ductors, and also to means to enable the operator to ascertain whether 
tho conneetor is in its proper position on the ting strip. 


410. Umpreiias, Texts, &c., W. R. Lake.—Dated 29th Jonuary, 1880.— 
(A communication.) 6d. 

The ribs and stretchers consist of ascrics of cross bars whose ends are 
attached to each other, so that the bars may fold up. The handle or 
stick is telescopic. 

412. Srixninc, Drawino, and Twistixa Finres, J. Pearson. —Dated 20th 
January, 1880. 4d. 

On an ordinary spinning mule are attached two sets of bobbins and 
rollers carricd in extra stands, and connected and driven by extra 
gearing ; one sct of bobbins may carry one colour roving, another set 
another colour, The rovings from both sets pass to and between the 
ordinary front rollers, and are both spun and twisted at the same time 
and in the same machine. 

413. Crorues Dryer, A. M. Clark.— Dated 29th January, 1880.—(A com- 
munication.)—( Not proceeded with.) 2d. 

The drier has jointed arms carrying lines, and is capable of folding 
compactly when not in use. 

414. Wearina Apparet, IW. Paul.—Dated 30th January, 1880,—(Not pro- 
ceeded with.) 

The coat or other garment is made so that it can be worn cither single 
ee ‘or which purpose a part is capable of being turned 


416. Time-preces, W. H. Douglas and B. Foster.—Dated 
80th January, 1880.—(Not proceeded 2d. 
light. time-piece is formed so that it can attached to any form of 


418. Impressinc Desicns on Leatuer Sxins, F. Bure. — Dated 30th 
January, 1880. 4d. 

The design is engraved on a cylinder supported in a frame and fixed 
by an endless screw in the requisite position for acting on the skins. A 
drum or lower cylinder is made of cast iron covered with gutta-percha, 
bs : ag with an envelope of leather, such cylinder being rotated by cog 

eels. 
419. Fostians Corps, Wilcock and D, Greenwood.—Dated 30th 
January, 1880. 4d. 

The back or foundation of the piece is what is termed ‘a feather twill 
back,” that is, a ion of the warp and weft form ribs the length of the 
piece, and on side of the ribs the weft and warp are so interwoven 


as to produce an angle or diagonal twill on each side of the ribs. Another 
backing has longitudinal ribs and an angle twil'ed formed on one side, 
the angle twill of one rib extending to the adjoining rib. 
420. Work-voxes, &c., H. Knuth.—Dated 30th January, 1880. 4d. 

A skeleton or form js made of cardboard or paper and covered with 
veneer, 


421. Macnixes ror Wooten Faprtcs, &c., J. 
Armitage.—Dated 30th January, 1880.—(Not proceeded with.) 

A rocking shaft is mounted in a frame, and is fitted with a number of 
arms varying in accordance with the number of “ stock” feet, to which 
they are coupled by connecting . The rocking motion is imparted 
by a crank shaft, and transmitted to the rocking thaft by a connecting 
rod, coupled to the crank at one end and to a lever on the rocking shaft 
at the other, 

422. Constructinc Water Pirrs To Prevent INJURY TO SAME BY THE 
ACTION oF Frost, F. G. Lyor.— Dated 30th January, 1880. 6d. 

This consists in providing certain spaces in the pipes containing air, the 
compressibility of which allows the expansion of the water to take place 
in freezing without affecting the pipes. 

423. Borie Rocks, &c., 8. Stringer.—Dated 30th January, 1880. (Not 
proceeded with.) 2d. 

The boring is effected by abrasion and pressure and not by percussion. 
426. Screw anv Rupper, W. Gedge.—Dated 30th January, 

1880.—(Not proceeded with.)\—(A communication.) 4d. 

This‘ ists of the application of a universal joint, th which 
carries the screw being forged with the shaft, and a small s! is fixed 
in the stern post and connected with the intermediate shaft by a T piece 
or a hexagonal joint or clutch. 

427. Beatino Carpets, 8. Simmons.—Dated 30th January, 1880. 6d. 

A roller revolves in a and has secured to it a number of short 
chains or ropes connected at their ends to other chains or ropes passing 
along the roller from end to end. The carpet is supported in front of the 
roller upon a horse, and the chains as they come round strike the carpet 
and beat out the dust. 

428. Steam Domes, J. 7. Andrews.—Dated 30th January, 1880.—{Not 
proceeded with.) 2d. 

A circular disc is eut out and is thinned at the edges, the circumferential 
or marginal parts of which having been heated, the disc is acted upon in 
succession by a series of two or more drawing-through dies and a shaping 
or finishing die in junction with a punch or plunger, which forces 
the blank into the dies and forms the dome. 

481. Bepsrrans, A. M. Clarke.— Dated 30th January, 1880.—(A communi- 
cation. )}—(Not proceeded with.) 8d. 

This relates to improvements in folding bedsteads, and in folding or 
camp bedsteads, convertible into reclining and arm chairs. 

411. Wrappers ror up Neepues, J. M. Woodward.—Dated 
20th January, 1880. 6d. 
is sists in attaching anl ting the fabric in which the 
needles are stuck to the wrappers by means of a single ear or strip at one 
side, or by means of ears or strips at a, sides of the middle of the 
wrapper, the said ear or ears being tucked or inserted between the cross 
fold of the fabric, and the portion of the needles underneath the said 
cross fold of the fabric. 
41'7. Propucixe Impressions on Leataer Skins, F. Burc.—Dated 30th 
January, 1880. 6d. 

This consists of a cast iron frame bearing two cylinders Pr wu one 
heated with gas) requisite for impressing the leather ays = 4 the 
required design. 

429. Puppurne axp Heatino Furnaces, J. Johnson.—Deted 30th 
January, 1880.—(A communication.) 6d. 

This consists of the combination in a puddling or heating furnace of 
the fire chamber, a gas chamber having a partition and communicating 
with the fire chamber through openings, some of which are on one side 
and uthers on the opposite side of the said partition, with a blast pipe 
for so directing air into the gas chamber that there shall be a more 
determined ascent of the gaseous products of combustion into the said 
gas chamber, a more thorough admixture of air and gases therein, and 
a more positive and uniform discharge of the air and yas into the said 
fire chamber. 

430. Hypravtic Exoines, 4. M. Clerk.—Dated 30th January, 1880-4 
communication.) —(Complete.) 

This consists of a cylinder in a frame, and containing the piston. 
Secured to the piston in the usual manner is the piston rod that projects 
through the stu ffinz-box, and connects with a rod, by means of a cross- 
head that moves in guides, the said rod being connected with the crank 
of the driving wheel. From the water reservoir the delivery pipe con- 
ducts water to the cylinder, from which it is expelled through the 
discharge pipe into another reservoir. The supply and discharge ports 

tively are regulated by a slide valve which is moved by valve rods 
ond connections. 


432. Gas Pressure Reoisters, P. Brouvardel.—Dated January, 
6d. 


i 

A hollow cylinder free to turn on a vertical axis has fixed near the 
bottom a metal plate, beneath which is a clockwork movement to give 
motion to the cylinder and mark time. On each side of the cylinder is a 
column connected at the top by a cross bar, to which is fixed the gas 
inlet, supporting a pressure chamber at its lower end. The top of t 
chamber is covered by a flexible diaphragm fixed to the top edge and 
suspended by a thread passing through the cross-bar and wound on a reel, 
on the axis of which is a larger reel over the centre of one of the columns. 
Between the cruss-bar and the plate, fixed tothe centre of the diaphragm, 
isa spiral spring. To the large reel a second thread is attached, one 
extremity ing inside the column and fastened to a weight, and the 
other attached to a carriage frec to rise and fall upen a guide outside the 
column. Pivotted to this carriage is a pen which presses against the 
cylinder around which paperis secured. 

433. Featuer Dusters, J. Andrade.—Dated 31st January, 1880.—(A 
commvnication.)—(Not proceeded with.) 2d. 

The stiff feathers of the wings and tails of turkeys, geese, and other 
birds are split so as to be less liable to be broken or bent, owing to the 
stiffness of their stems. 

484. Brake APPARATUS FoR RatLway Carniaces, &c., W. P. Smith.— 

—Dated January, 1880. 6d. 

On a running axle is fitted a sleeve with a screw thread on its external 
surface, and running loosely on the axle, but being provided with a fric- 
tion clutch to cause it to revolve with the axle with more or less force 
as may be required according to the pressure applied to the friction 
clutch. Arranged to slide parallel with the axis is a block containing a 
part nut with a thread suited to that on the sleeve, anda cam is provided 
to advance the nut so as to engage with the thread on the sleeve or 
retract it, so as to be disengaged therefrom. To the block is attached one 
end of a chain passing between guide pulleys mounted near the middle 
of the sleeve, and having its other end attached to the brake lever. 

435. Surcicar orn Mepicat Banpace Ciotu, J. Winter and H. W. 

Taylor.—Dated 31st January, 1880. 2d. 

This consists chiefly in the omission of certain threads cither of the 
warp or weft, or of both at suitable intervals. 

436. Recistertnc or Recurpine TeLtecrapuic &c., C, Me 

Bate.—Dated 3ist January, 1880.—{ Not proceeded with.) 2d. 

The apparatus consists of devices to enable an observer to register and 
record the marks corresponding to the flashes of light transmitted to 
him, without taking his eyes from the transmitting station. 

. Taps or Cocks, A. H. Willians.—Dated 31st January, 1880. 4d. 
be is combined with the plug of the tap or cock and is arranged so 
that its bolt enters a groove formed in the socket of the tap, thus locking 
the plug in its socket and preventing the tap being opened. 

438. Mixers’ Lamps, F. L. and J. T. Leech and J. Hardinan.—Dated 31at 

January, 1880. 6d. i 

The wick tube is surrounded with a ring which passes into position in 
the upper part of the lamp, when the two parts of the lamp are put 
together, but is left in the upper part when the lamp bottom is withdrawn, 
whereby the light is extinguished by being drawn through the ring. 
439. PerroraTiInc on Marine Bitts, &c., H. Martin. -Dated 

8lst January, 1880.—( Not proceeded with. le 

This consists in perforating or making a point opposite a set of num- 
bers so as to indicate the value of the cheque, 

440. Warcues, &c., F. Silveston.—Dated 31st January, 1880. 6d. 
So as to make the watch run for — or more days without winding 
up, it is fitted with two “ going ” barrels, working into a common pinion 
not less than ten teeth on the axle of a wheel about one-third smaller 
than the barrels. The teeth on one barrel and on the latter wheel com- 
bined should not be less than 126in number. This wheel works into 
another pinion of ten teeth on the axle of the centre wheel, and the 
latter ak the third und fourth are made with the same number of teeth 
as the ordinary thirty-hour watch. Each barrel is provided with a spring 
of not less than five turns, 
441. Opraintna AMMONIA IN THE CARBONISATION OF ANIMAL Bones, C. 

Kesseler.—Dated January, 1880.—(A communication.) 6d. 

The bone is carbonised in ordinary pots, the smoke passing into a 
chimney bya direct flue. As soon as gases are evolved the direct com- 
munication with the flue is closed, and the products of bustion and 
distillation pass over a layer of burnt lime, and then ascend into an iron 
vessel with an upright diametrical partition. Carbonate of ammonia 
deposits on the walls of the vessel. The gases then pass to a tower lined 
with lead and charged with coke ; on the of this vessel is a pan con- 
pomey | sulphuric acid, which is allowed to kie down and mect the 


442. Trauway Locomorives, L. C. Uhler and F. F. Simonet.—Dated 31st 
January, 1880. proceeded with.) 2d. 

Superheated steam is employed, the superheating apparatus re- 
ceiving the radiant heat of the furnace. Four cylinders are used, two 
of them releasing the steam into two larger cylinders. The steam is con- 
densed by a tubular condenser acting by air contact, the vacuum being 

uced by an air pump worked from one of the axles. Driving straps 
transmit the power to the axles. 
443. a Heim, J. Tricot.—Dated 31st January, 1880.—(Not proceeded 
with. 5 

At the end of the shaft is a worm driving a worm wheel with 
@ second worm on a vertical shaft, and the motion thus transmi to the 
screw and rudder. 

444. Gas Gexeratine Furnaces, G. E. Vaughan.—Dated 3ist January, 
1880.—(A communication.) {Not proceeded with.) 2d. 

A series of gas burners ure arranged side by side at the end of the 
channel leading from the furnace for conducting gases to the combustion 
chatnber, the gases passing in the form of a triangular current and in a 
horizontal direction through the burners. Above the burners are v- 
shaped recesses to conduct air to the currents of gases. 

445. Dyeinc Corton Anitive Brack, Posselt and R. Peters. —Dated 31st 
January, 1880.—(A communication. x 

The warps pass over rollers fitted in an empty cistern, having been 
previously damped and prepared in heated water. The warps in travelling 
peace the cistern receive the dye mixture which falle on them froma 
second cistern above the former. The warps are then allowed to age and 

again through an empty cistern in which a solution of bichromate 
of potash acidulated with muriatic acid is allowed to fall on them. 


446. Motive L. Franceschi.—Dated 31st January, 1880.—(Not 


with, 

A liquid falls into vessels and pipes suitably arran, and produces a 

reaction, exceeding the action necessary to again raise the liquid, over- 

come the friction, and the resistance of the air. 

448. Ixnazation or Matrer, W. R. Lake.—Dated 31st January, 
1880.—(A communication.) 64. 

The apparatus is placed in the nose, so that the volatile matter is 
inhaled only through this organ, and it consists of two tubes connected 
to each other by a bridge piece, and each containing a small tube or 
pen ven blotting paper impregnated with the volatile matter to be 
4650. Sream Boiters, W. P. Thompson.—Dated 2nd February, 1880.—(A 

communication.) 10d. 

The fire chamber of a ‘‘ locomotive ” or other like boiler is divided from 
acombustion chamber by a transverse diaphragm of fire bricks, each 
having perforations, surrounding which between the bricks and partly 
cut eut of each are passages opening into the combustion chamber, 
round the perforations, the air being brought from a regulated opening 
below. The gases in the fire chamber are thus mixed with air already 
heated by the diaphragm, us it issues round the gas perforation, forming 
thus a series of ‘* Bunsen” or mixed gas combustion jets in the combus- 
tion chamber. Through this chamber, pendent from the roof, hang 
water tubes armed with blow-off cocks at their extremity, and at the 
bottom of the chamber, near the diaphragm, is an “Ivison” steam jet. 
451, Crotu, A. C. Henderson.—Dated 2nd February, 1880.—(A communica- 

tion.)—(Not proceeded with.) 2d. 

The cloth is obtained by mixing with wool a kind of vegetable silk 
found in the plains of La Plata and Louisiana. 

452. Treatment or SHEEP Skins FoR Manuracture or Woot VEtvet, 
A. C. Henderson.—Dated 2nd February, 1880.4 communication.) 4d. 

The skins are scoured on the wool side and cleaned on the flesh side. 
They are then tanned and prepared, so that the perfect adhesion of the 
wool to the skin is insured, and finally they are submitted to hi 
for preparing the wool like velvet. ° 
453. Preparation or SHEEP AND Lamp Skrns ror Fur Lryinos, A, C. 

Henderson.— Dated 2nd February, 1880.—(A communication.) 

is ist tially in steeping the skins in a bath of hot water, 
to which is added soap, soda, salt, and so forth for scouring them ; in 
pressing them sufficiently to extract the yolk and impurities ; in beating 
them successively on each side and simultaneously washing them in 
tepid or cold water ; in steeping them for a more or less length of time 
in a tepid bath, to which is or is not added a bleaching substance, and 
capable if desired of forming a dyeing bath ; in drying them ; in beating 
them forcibly; and in covering them with tanning matter; and in 
finally drying them. 


454. O1-cans, J. Heselwood and H. Webster.—Dated 2nd February, 1880. 
—(Not with.) 2d. 

At the base of the spout is a double valve, which, when operated by a 
spindle, regulates the quantity of oil used. 

455. Lamps ror Ececrric Licurixe, 7. H. Blamires.—Dated 2nd Febru- 
ary, 1880. 6d. 

A vacuum is maintained in the chamber containing the carbon or other 
material used in producing electric light. The vacuum is maintained by 
a column of mercury placed in a globe and tube, which is long enough to 
be ra sufficient mercury to counterbalance the weight of the atmo- 
sphere. 


456. J. Whyte.—Dated 2ad February, 1880.—(Not proceeded 
with.) 2 


The flukes are carried upon one arm of a lever mounted upon a centre 
in the shank of the anchor, and the opposite arm of the lever attached 
to it one end of the cable. This outer arm is formed with enlargements 
arranged so that the lever comes in contact with the ground before the 
flukes. The lever is thus turned on its centre and the flukes are caused 
to enter the ground, and when the strain is applied to the cable the 
degree of penetration is increased. 
457. Gas Lamps anp Burners, J. C. Mewburn.—Dated 2nd February, 
The lamp may ted from the outside by simply open: e cock 
of the lamp, the plug of which is hollow, as well as its ig up to the 
point where the lighter places his lamp to open the cock. The plug and 
the seat have channels with cavities over them, so arranged that the 
opening of the cock admits gas first simultaneously to perforated 
igniting tubes and to the burner, and then to the burner only. 
458. Exrractine Merats rrom Tuer Ores, W. R. Lake.—Dated 2nd 
February, 1880.—({4 communication.)—(Complete.) 4d. 
This consists essentially in applying an electrical current to a body of 
molten lead into which the ores are being passed. 
459. Srockrxes, Socks, &c., 7. Shaw.—Dated 2nd February, 1880. 4d. 
The leg and upper are made separate from the heel, bottom part of the 
foot, and toe, such parts being readily secured together, so that when 
worn the bottom part is easily renewed. 
460. Liquip ror Wasuino, Scouring, or CLEANSING, P. Corcoran.—Dated 
2nd February, 1880.—(Not proceeded with.) 2d. 
The liquid consists of about 100 lb. of water, 8 lb. pearl-ash, and 8 Ib. 
resin and 1 lb. alum. 
Apparatus, J. Hiscocks.—Dated 2nd February, 1880. 


A rod of metal which readily expands and contracts under varying 
temperatures is supported by pulleys and connected by multiplying levers 
to sliding or other ventilators, 


462. Hypravutic Macainery, A. M. Clark.—Dated 2nd February, 1880.— 


(A communication.) 1s. 8d. 

The division of the maximum of the available motive power of the 
water under pressure is obtained by dividing the total load acting on the 
plunger of the accumulator into a number of equal or unequal parts, and 

bining these together, so as to put different loads upon the plunger, 
each corresponding to a fraction of the maximum of the total pressure, 
which each apparatus connected with the accumulator is capable of 
developing. The maximum of the available motive power of water acting 
under constant pressure in an apparatus, is divided, First, into a certain 
number of equal or unequal parts, by the employment of differential 
pistons with sliding sockets, whereby the variation of the volume of 
water under constant pressure expended, and consequently that of the 
motive power expended, is effected ; Secondly, automatically, whatever 
may be the relation bet n the ist and the maximum of the 
available power of the apparatus, by the employment of a compensator of 
the power in excess expended in the principal apparatus. 
463. Lirtixa anp Forcixa Warer, A. Budenburg.—Dated 3rd Feb- 

ruary, 1880.—(A communication.) 6d. 

This relates to apparatus used for lifting and forcing water and other 
fluids by the direct action of steam, and consists in providing an injection 
of water for condensing the steam in such a manner that the quantity of 
water so injected is in proportion to the amount of water delivered by 
the apparatus, and also in the arrangement and action of the valves. 


464. Frames or Carriace Winpows, H. G@. Cox.—Dated 3rd February, 
1880.—{Not proceeded with.) 2d. 

In the lower corners of the frame are fixed plates to clip an india- 
rubber cushion, upon which the sash falls, and in the sides of the frame 
are rollers fitted with india-rubber, to grip the sash and prevent it 
rattling. 

465. Wasnine Macutves, 7. Woolfall.—Dated 3rd February, 1880. 6d. 

A toothed = is mounted on top of the dasher shaft, and is worked by 
a rack guided and connected by a rod to an adjustable crank on a shaft, 


to which revolving motion is imparted by bevel gearing. 
Press, J. Nasch.—Dated 8rd February, 1880.—(Not proceeded 


The bore penetrates only a short distance along the stem from the. 


| 

4d. 

| 
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p and is ited to the front of the bowl near the bottom 

by means of a bent tube, a small chamber being formed where the bent 

tube fits into the stem. 

469. Giopes or LANTERNS For Lamps, &c., F. J. Brougham.—Dated 8rd 
February, 1880.—(4 communicati Not 2d. 

Two globes are arranged one within the other and hermetically joined, 
the space between them being filled with water or other liquid, % which 
a coloured tint is imparted. 

470. MIneRALs OR MET. W. Nance.—Dated 3rd February, 
1880.—{Not proceeded with.) 2d. 


A series of have a series of hydraulic currents to which the ores 
are — » such currents being regulated to suit different specific 
gravities. 


471. Tevernonic Apparatus, H. H. Lake.—Dated 8rd February, 1880.— 
{A communicati 6d. 

At each statioa is a switch por tly ted to the line, and 
capable of being moved so as to connect the line to earth at each station, 
or to disconnect the line from earth ; an electro-magnet is operated by 
the main line current, and moves theswitch by the return movement of 
its neutral armature, when the current through the magnet is broken ; a 
— armature is affected by the main line current, and to 

termine the movement of the switch in one or other direction, accord- 
ing to the polarity of the current, by the interruption of which the 
movement of the switch is effected by sign: apparatus operated by 
alternate positive and negative currents of such force or duration as not 
to attract the neutral armature ; a locking device prevents the jing 
apparatus at any station from being operated, except when the line is 
grounded at that station. 


472, Bepsteaps or Cor Beps, W. Morgan-Brown.— Dated 8rd February, 

» communication.) 64. 

. This relates to a cot bed which can be easily and readily folded, so that 

its legs are entirely contained within the side bars. 

4'73. Crossneaps ror Motive Power Enoines, H. EB. Newton.—Dated 
3rd February, 1880.—(4 communication.)—(Complete.) 4d. 

. This relates to a means of constructing crossheads so that they can be 

readily tightened up when they become worn or work loose in their 
es. 


475. ~ T. Bell.—Dated 8rd February, 1880.—({Not proceeded 


with, 
, After the seed is removed by rollers the straw is steeped in cold water 
= then rolled while wet, after which it is dried and then scutched in 
way. 

476. Skates, J. H. Gillett.—Dated 3rd February, 1880. 6d. 

The block is in the form of the sole and heel of a boot, and to it is 
attached a boot upper. 
477. Dye or Srarn, 7. H. Cobley and W. G. Gard.—Dated 3rd February, 

1880.—(Not proceeded with.) 2d. 


Leather waste is acted on by an alkaline solution and a small quantity 
of “dead” or “‘heavy” tar oils added, thus forming a dye. 

478. Macyetic anp DyNAMO-ELEcTRIC Macutines, 7. Morgan.—Dated 
3rd February, 1880.—(A communication.)—( Not proceeded with. 

The machine is based upon the following principle :—All galvanic 
currents, induction, and Ampere have an angular direction imparted to 
them, which enable the number of conductors to be reduced toa mini- 
mum, and at the same time enabling the whole of the copper or iron wire 
to be utilised to the best advantage. 

479. Exrractinc THE Juices From BEETroot, SuGaR-cane, &c., 7. J. 
4th February, 1880.—(A communication.)—{Not proceeded 
with. 

A or helical screw y 
liquid in the interior of a vat. 
480. Toorn Brusues, L. Holz and L. Meyer.—Dated 4th February, 1880. 


4d. 
The brush head is circular and has an internal groove or ves in 
which the bristles are mounted, and is articulated to a metal 
481. Fursrrure Castors, 7. Bakewell and J. Stirrup.—Dated 4th Feb- 
ruary, 1880.—(Not proceeded with.) 2d. 
The is formed at its lower end with an annular groove, into which, 
whan toe pag is in position in tts socket, passes a sorew or rivet. 
483. Muues ror Spinnino, J. Hargreaves.—Dated 4th February, 1880.— 
(Not with.) 2d. 
A fiuted roller is placed at right angles to the tin cylinder, and is sw 
d. A of bevel wheels is fixed on the 


inside a cylind 


, and acts on the 


484. Unrminc Leap Prrrne, 7. Brown.—Dated 4th February, 1880.—(4 
communication.)—{Not proceeded with.) 2d. 

A cylindrical bushing having solder cast w it in the shape of a 
double truncated cone is placed between the tubes to be united, and the 
solder melted by a plumbers’ tool. 

487. orn Reconstruction oF Woop sy MOoULDs AND 
COMPRESSION UNDER Heat, &c., C. Varrot.—Dated 4th February, 1880. 


8d. 

Sawdust, shavings from joiners’ and carpenters’ work, splinters, leaves 
and small branches or twigs are compressed and moulded under heat, 
with or without the addition of resin or resinous matters. 

488. SprxpLes anD Fiyers For C. Fairbairn.—Dated 4th Feb- 
ruary, 1880.—(A communication.) 6d. : 

The bolster is fixed, and into it tu through which the spindles pass, 
are screwed, such tubes being bored larger than the spindles. The tubes 
of the fiyers revolve on the tubes, and the bobbins are supported on 
flanges fixed near the upper end of the spindles. Above the curl on the 
top of the flyer the arms are lengthened, and at the extreme ends are 
second curls, so as to give the yarn a turn or two round the arm, and 
obtain a “drag.” 

489. Drivixe MecHANIsM AND LUBRICATING APPARATUS FOR SEWING 
Macuines, &c., W. R. Lake.—Dated 4th February, 1880.—(A communi- 
_ cation.) 

This comprises the combination with a friction driving disc and a 
brake of a counter shaft with a friction pulley capable of lateral move- 
ment to bring it out of contact with the brake and into gear with the 
disc, or out of gear with the disc and into contact with the brake ; also 
the combination with a driving shaft and a disc of a laterally moved 
countershaft, with a friction one bape treadle to move the pa ley into 
or out-of contact with the disc. e countershaft has laterally moving 
bearings, and a new form of oil cup or lubricator is employed, and con- 
tains*grease melted by a pin running in contact with the part to be 
lubricated. 

490. — &e, W. J. and A. T. Bean.—Dated 4th February, 
1 


880. 

A tilting vessel of wedge form is supported on a pivot at the heel, so 
that when full it overbalances. The vessel is supplied with water from 
a reservoir above, and when it falls over the water escapes by a pipe, the 
vessel assuming its original position when the water has run out. A 
water-waste preventer and supply valves for domestic water-closets are 
described. 

491. Looms, 7. en aye and T. Stott.—Dated 4th February, 1880.—{Not 


An upright metal finger is attached to each end of the stop rod, and 
carries near its upper end an adjustable swell, against which the shuttle 
rubs each time it passes to and fro. 

492. Bicycies anp VeLocipepes, J. Imray.— Dated 4th February, 1880.— 
(A communication.) 6d. 

The main driving wheel is of an elastic construction to avoid shocks, 
and in the back bar connecting the steering joint with the axle of the 
hind wheel, and which supports the seat, there is introduced an elastic 
joint. 


493. Fastever ror Suoes, &c., C. Kesseler.—Dated 4th February, 1880.— 
(A communication.)—(Not proceeded with.) 2d. 

A disc with two pins is employed, each pin being fitted with a piece of 
thin steel to adapt itself to the foot, and which are tightened by turning 
the disc. 

494. anp Uncovuptine Carriaces, Wacons, &c., G. F. Hopkins. 
—Dated 4th February, 1880.—(Not proceeded wi! 

A shoe with a slot is fitted to one carriage and a pin to the other, such 

pin being raised from the side by a lever. 


495. Meruop or anp TELEPHONE FOR DETERMINING THE DIRECTION OF 
Sounp, A. M. Clark.—Dated 4th February, 1880.—(A communication.) 


6d. 

This consists in the application to the same sound wave surface of two 
resonators, tuned to the pitch of the sound under observation, and fixed 
at a distance from each other somewhat less than the length of the wave 
of such sound, and connected by tubes to a single pipe, to which the 
tubes conduct the sound vibrations from the resonators, and by which 
such vibrations are conducted to the ear of the observer. 

4906. SLeerers ror Tramways, &., EZ. Muir and J. Barlow.—Dated 4th 
February, 1880. 6d. 

The sleeper is of cast iron, and its base plate is extended so as to take 
in one or more sets of paving stones. Rising from the sleeper is a hollow 
web with a groove of angular cross section to receive the rail, which is 
rolled of suitable section to fit the groove, and is secured by a tapered 
wedge or key. The switches of the tram line are worked by the pra 
of the tram cars by means of a stop which the wheel depresses, and 
through bell crank operates the switch. 


497. Supriyinc Arr To ILLUMINANTS AND ComBusTIoN Furnaces, D. 
ap eg J. Waugh.—Dated 4th February, 1880.—(Not proceeded 
with, 

A shaft forming the lamp stem carries a s attachment to work a 
fan which supplies the air required peng 
498. Puorocrapuic Apparatus, 7. H. Blair.—Dated 4th February, 1880 

—(Complete.) 6d. 

This consists ag hed the combination with the plate carrier and lens 
of a box, removable from the camera, for containing sensitised plates or 
negatives, adapted to operate with such camera and even with a 
sliding bottom, «hich serves as a cover to the box when removed from 
the camera, and as a guard to prevent dropping of the plate when the box 
is attached to the camera. 

501. Presrrvine Fis, 7. F. Wilkins.—Dated 4th February, 1880. 2d. 

The fish is placed in a pan and a solution on it consisting of 
glacial monophosphoric acid mixed with a solution of sugar and added 
to either freeh or salt water. 

502. Lace Cortarxs, Tomer Covers, &c., R. F. Carey.—Dated 4th 
February, 1880. 4d. 

To enhance the eo of lace curtains by ateetating colour into their 
manufacture, their surface is divided up by bands of plain work, con- 
stituting a surface of close texture, like the close work introduced into 
lace or tation ; tal devices are imprinted on these bands. 
508. Sertinc Swine Looxine Grasses, &c., 1s Posrrioy, W. F. Simons. 

—Dated 5th February, 1880. 6d. 

One bearing on which the glass turns is of ordinary construction, but 
the other is fitted with a et piece with which a pawl engages so as 
pL it any desired position. e pawl can be disengaged by a thumb 


504. arae. F. W. Jones.—Dated 5th February, 1880.—(Not proceeded 
wi 


The fork is inclined back iderably, and from each side projects an 
arm fastened near its lower end to a short arm secured to the fork near 
the hub. A lever is pivotted to each extremity of the long arm, and 
—. a pedal at one end, the other end being connected by rods to the 
cran 


>; or 


505. Sounp TransMiTrivc APPARATUS FOR Dear Persons, H. J. 
Haddan.—Dated 5th February, 1880.—(4 communication.)—({Not pro- 


ceeded with.) 2d. 

A diaph of vulcanised india-rubber is mounted so as to vibrate 
under impulses of sound, and is provided with means to adjust its 
tension. This diaphragm is to be held between the teeth, and it is made 
in sections so as to fold up when not in use. 

506. Bunc ror Barres, G. BE. Vaughan.—Dated 5th February, 1880.—(A 
communication.)—(Not proceeded with.) 2d. 

The bung is of metal and is screw threaded to fit the bung-hole in the 
cask. It is formed with a cavity to receive a spring working on a er 
and provided with a valve fitting over an opening into the . A 
screw regulates the tension of the spring. 

507. Exrractinc AND OTHER PRECIOUS MgTALs FROM Orgs, &c., 

J. H. Johnson.—Dated 5th February, 1880.—(A communreation.) 8d. 

This process comprises a mode of effecting the electro-chemical and 

h 1 amalg tion of precious metals, as well as a mechanical 

tr it for enabling the tion so obtained to be collected and 

completely separated from the gangues and other impurities in which it 
is desimated. 


508. Burrer Prixt Brower, C. Harryman.—Dated 5th February, 1880. 
—(Not proceeded with.) 2d. 
A hollow india-rubber ball is attached to a butter print, and by com- 
pase it air is forced into the butter print so as to blow off the 
er. 


509. eorane Boats, W. H. Mallory.—Dated 5th February, 1880.—(Com- 


plete. 

This relates to a free torpedo boat provided with a central propeller. 

510. Type Composine anp DistrisutTinc Macuine, A. Hiljtker.—Dated 
5th February, 1880.—({ Not proceeded with.) L 

The types fall into inclined channels and come in contact with a spri: 
and a stop. A lever and spring, a bell crank and a lifter and a number o! 
keys are employed, and by operating a key ee ae with the first 

in the channel, the type is over the stop and falls into a slide 
communicating with a number of channels, one for each type, into w’ 
the . For composing, the type raised is transfi toa 
shoot and into a receiving stick. 
511. Giassinc, Srrtkinc, anp Frixisuinc Leatuer, W. Haste and W. 
Brown.—Dated 5th February, 1880. 6d. 

The tool is of glass or stone, and it acts on the work always in one 
direction. It is operated by a crank on the driving shaft by means of 
a rod, soas to move the tool-holder to and fro in guides, a spring being 
provided to lift the tool from the leather in its return stroke. The guides 
are carried by a jointed frame consisting of levers and rods, and actuated 
by a lever to raise or lower the guides. 

512. Sprarrs anp Fermented Liquors, J. McGaan.—Dated [5th February, 


1880. 

Instead of using maize to produce the spirit, a glucose prepared from 
maize is employed, and to ferment it until the whole is converted into 
spirit, yeast, together with mineral salts and material suitable to nourish 

e yeast, are employed. 

513. Pompre H. Fabian.—Dated 5th February, 1880.—(Not pro 


ceeded with.) 2d. 

The barrels of the pumps are in line with the main cylinder, or on 
either side thereof, and the valves to control the admission of the motive 
agent to the cylinder are operated by pistons and rods, such pistons work- 
ing in cylinders, one of which communicates with the interior of the 
pump barrel, the cylinders be’ respectively exposed to the pressure 
and exhaust within the main cylinder, and to the pressure and suction 
within the pump barrels. 

514. Cock, J. Gairal.--Dated 5th February, 1880.—(Not proceeded 
wi 


The tap consists of a tube forming the body, a piston with a rod, a 
valve, a lever, a plug and two nuts. 

515. A. U. Lorinet and Z. P. Aubertelle.—Dated 5th 
February, 1880.—{ Not proceeded with.) 

This relates to an apparatus for preventing the machine missing 

stitches when working. 
516. Apparatos ror Saccuarirication, A. Vanderghote.—Dated 5th 
February, 1880.—(Not with.) 2d. 
tube has a worm hollow hout wound on it, and turning on 
itself when set in motion by a bevel wheel, and is carried all round the 
mash tub by a a running on a rack. Steam is introduced into a 
central box and enters the worm, through it and out by a hole 
in the bearing, leaving the tub at the same time as the cond waters 
by aconduit formed in the thickness of the central box. 
51'7. Foc on AtanM Apparatus, F, A. Guy.—Dated 5th February, 1880.— 
(Not proceeded with.) 2d. 

A bar is arranged parallel to the rail of a railway line, and when in its 
raised position acts upon a lever on the engine, and causes a gong to be 
sounded. 

518. ALarnum Apparatus, F. IW. Ticehurst and J. Cheshire—Dated 5th 
February, 1880. 6d. 

A back plate arranged to be screwed to adoor or other part, which, 
when moved, is desired to sound the alarum, carries a barrel, one end of 
which receives a cartridge, and the other end is fitted with a spring, in 
the space between them being a plunger with a projecting lever held 
back by the door when shut, but which is released and causes the explo- 
sion of the cartridge when the door is opened. The lever may be secured 
2 he pin so as not to discharge the cartridge. The apparatus may be 

applied to the interior of locks or latches. 
519. Uritisation or Catoric, J. &. Bennett. —Dated 5th February, 1880. 


The flues along which the hot gases pass are divided into compartments 
by partitions, under which and up into the compartments the gases 
pass successively from the first to the last. 

521. Conpenstnc, WASHING, AND Puriryinc Gas, &., D. Hulett. —Dated 
6th February, 1880. 8d. 

A cylindrical vessel is fitted with a number of shelves with central 
openings, through which a shaft carrying a number of blades 
which rotate between the shelves. The gas into the vessel at one 
blades out at the opposite end. purifying liq enters ai 
the et ep Sn of the vessel to the gas, and is acted upon by the blades, 
so as to be broken up and thoroughly mixed with the gas. The bearings 
of the apparatus are fitted with rollers, and a suitable lubricant is 
injected into the bearings by a syringe or force pump. 

523. Preservinc Roapways ADJACENT TO TRAMWAY Ralzs, J. Kerr.— 
Dated 6th February, 1880.—(Not proceeded with.) 2d. 
This consists in interposing iron plates between the road blocks. 


cat. PRINTING A. L. Baylis and A. Greenwood.—Dated 6th 


‘ebruary, 1880. 
A thin lithographic stone or zinc plate is mounted on wood type-high, 
and fixed in a chase secured to the type bed of a platten raachine. 


527. Braiww G. F. James.—Dated 6th February, 1880.—(Not 


with. 

tes or roses with the required number of divisions for carrying the 
pindles are employed, and the spindles are caused to work round in two 
or more as to whether two or more stripes or other 
patterns are required in braid. An additional rose plate is supplied 


+ + 


on either side of the machine, so as to produce a fringe fancy edging 
on each side of the braid.” 5 
528. Looms, D., M., and A. Sowden.—Dated 6th 1880. 6d, 
The number of healds to be worked fixes the number of blades or draw- 
bars, each having two or more notches at top and bottom. These work 
in slides in the frame, and are connected to a T lever attached to the 
heald. Under the blades is a card or lag cylinder with pees, which at 
each pick raises some of the blades. By means of a knife crossing at 
right angles these blades are drawn back from the centre of the loom, 
and thus raise the healds connected therewith. The blades not lifted are 
carried in the opposite direction sO og knife working in slides at 
the bottom side of the blades, by which the healds connected therewith 
are lowered. 
529. Rep Co.ourtno Marrer, W. R. Lake.—Dated 6th February, 1880,— 
(A communication.) 4d. 
Twenty pounds of amidoago-benzol are dissolved in from 400lb. to 


cent, 
strength. To the refrigerated mixture a solution of 7 Ib. nitrate of soda 
in two or the mixture being kept 
ree-quarters of an hour, 


parts Nordhausen sulphuric acid, the mixture being heated. 
532. Sprines ror Rartway aANpoTHer Ventcies, W. R. Lake.—Dated 6th 
Fe 1880.—(4 commummication.) 8d. 

A series of spring or eclasti¢ — of a rhomboidal or other form, so 
that the broadest surface is af the centre, are formed by cutting or other- 
wise dividing strips of metal gee T intervals. Two series of such 
plates are secu! in their proper tive positions by a frame, and 
clamps, saddles, or boxes ; the inner face of which is of the shape of the 
com to be face of the contact the 

convex or angular, resting ly against such sur- 
Sy he cape ends of the plates are fitted in sockets secured to a 
or bar, 


584. J. Frearsotie—Dated Tth February, 1880.—(Not pro- 


tise: ts led to carts. 
ve men to and are operated by gear- 
ing from the axle of the 


537. Currixe axp Bonpiaxa Woon, F. C. Barker.—Dated 7th February, 
1880.—{Not proceeded with.) 2d. 

A horizontal slide worked by a crank contains a series of knives, at 
right angles to which is a chopping blade forjslicing the wood after it is 
the e = stick and the 

u number deliver a plunger, which forces them through a 
when they are then tied. 


539. or Tun Disu, W. Long and W. Trow.—Dated 7th 
To the thn arranged a val ch a spring keeps 
‘o the of the v a valve, which a k 
closed until forced into the neck of a bottle. 
540. Fostiays anp Corps, J). Dewhirst and 8. Crossley.—Dated 7th 
February, 1880.—( Not proceeded with.) 2d. 
The back or foundation combined with the pile or loops consists of one 
ck of weft to the back, and four, or five to the face, thus pro- 
ucing recesses at the back of and in the direction of the piece, and a 
crowded or full pile face. 


542. Carpino Enatnes, @. and B. Ashworth.—Dated 7th February, 1880. 


6d. 
The brushes to clean the card cylinders are partly enclosed in a casing 
consisting of sides and ends and a curved cover, to the inner side 


of which are ed the cumbs or hackles w receive the fibres from 

the brushes. 

543. Paste, Covour, &c., upon Paper, &c., J. Blow.— 
Dated 7th February, 1880. 6d. 


This consists of an arrangement of brushes or felts set at suitable 
angles above and below the pasting table to spread or distribute the 
paste or other adhesive evenly and uniformly upon the surface. 

544. Ramway Foo Sicwan, H. Whitehead and R. Hodgson.—Dated 7th 
February, 1880.—(Not proceeded with.) 2d. 

The signal is attached to the ordinary eee ane. and consists 
of a crank keyed on a shaft a two propelling drivers to 1 the 
slides which the fog signals from under tubes to an anvil, on which 
they are exploded by a Listmer falling on them, such hammer being 
actuated by the flange of the wheel of the first carriage of a train 
depressing a lever in connection with the hammer. 

545. Pemsetames 4 Coat Gas, ©. C. and W. T. Walker.—Dated 7th 


Fe , 1880. 

A vessel contains lorated screens, through which the gas is 

screened from the tar in its passage through the openings. 

646. Revotvixe Cican Capiner Taste, G. H. Tipper.—Dated 7th 
February, 1880. 6d. 

On top ofa table is a circular case with a fixed plate-glass lid, one 
section of which is open. A second case revolves on a central spindle 
within the former, and is divided into compartments to receive c of 
different brands, a handle being provided to bring the different com- 
partments beneath the opening in the lid. Above the table on the 
spindle is fitted a spirit cigar lighter. 

548. Sree, J. Gjers,— Dated 7th February, 1880.—(4 communi- 
cation. 5 

Molten metal is poured from the converter through a funnel directly 
into moulds, in such a manner that most of the metal remains in the 
heated converter, whilst the pouring of the metal into the moulds is 
being effected, and thus the metal is kept at a high temperature until 
the whole has been poured into moulds. 

540. Looms, H. A. Bonneville.— Dated 9th February, 1880.—(4 communica- 
tion.)—(.Not proceeded with.) 4d. 

This relates to stopping a power loom, with several shuttles on each 
side, when the weft a to break, and consists, Firstly, in present- 
ing an index finger under the existing wefts not yet tied at the moment 
when a wick is about to be thrown out, in order to withdraw them from 
their position before the fork ; Secondly, in presen during the brief 
instant when there is no weft before the fork, a small nut to take the 

lace of the thread, and thus prevent the thread-fork from working; 
Thirdly, in withdrawing the nut when the weft is thrown out, the latter 
acting alone on the weft fork ; Fourthly, in taking down again after- 
wards all the wefts lifted up ; Fifthly, in lifting up again those not tied, 
in such a way that in any case the only weft thrown out finds itself in 
presence of the weft-fork and can cause it to operate if necessary. 
550. Looms, H. A. Bonneville.—Dated 9th February, 1880.—(A communica- 

tion.)—(Not proceeded with.) 4d. 

In order to withdraw the shuttle from the pressure exercised thereon, 
while at rest in its box, an abutment is fixed on the frame of the loom in 
front of the driver and opposite the pressure lever which acts on the 
shuttle. 


— as may be damaged 

astenings = holdfasts for the armour-plates, . 

557. Buast Furnaces, &c., C. D. Abel.—Dated 9th February, 1880.—(. 
communication.)—(Not proceeded with.) 2d. 

This relates to improvements on patent No. 2627, dated Ist July, 1878, 
and consists of emp! poe ted or more tiers of tuyeres, the of the 
furnace being placed up ees than ordinarily. The diameters of the 
tuyeres are so proportioned that the quantity of air blown through the 
second tier is equal in weight to that blown lye the lower tier, 
while if a third tier is any bee the quantity of air blown through them 
is double the weight of that blown through the lower tier. 

558. Cieanine Knives, E. M. Knight.—Dated 9th February, 1880.—(Not 
proceeded with.) 2d. 

Two rollers are each fitted with a pinion gearing with a central wheel, 
and the knives are passed between the outer surfaces of the rollers. The 
two standards are connected by a bow, through which passes a screw 
acting upon a spring to apply pressure to the rollers. Above the top 
roller is a box containing emery powder, which is delivered to the top 
roller through an adjustable slide. 

559. Srers anp Lamp Sockets ror CARRIAGES, G. B. Northcote.—Dated 
9th February, 1880. 4d. 

A pattern of the step is made and moulded inthe sand, and is then 
cast with a mixture that will weld and forge. 

660. Buinp Fornirure, W. Davies.—Dated 9th February, 1880. 
—{Not proceeded with.) 2d. 

The slotted bracket for carrying thé cord end has its base extended over 

the top of the cord sheave, and attached to its underside is a single or 


double spring with a projection a nst the cord, which it forces 


be drawn either way. 


b. Of beta-napthol is also disselved with 8lb. caustic soda in 150 Ib 
of water, and this mixture also well refrigerated. The two solutions are 
then slowly mixed and the yap matter is filtered and washed, then 
dried in a es ag of 60 deg. or 70deg. Celsius. To make the colour- 
ing matter soluble in water, one ; dissolved in from two to five 
536. Cotovrinc Marrers For Printine, J. A. Dixron.—Dated 
Tth February, 1880.—{A’ communication.) 4d. 
This relates to the preparation of colouring matters by the action of 
one of the disulpho beta naptholic acids, or a salt thereof, on any of the ’ 
diazo compounds deriving from amidoazo benzol or its homologues. 
attached, one gearing with the fluted roller and the other with a pinion 
on the cylinder. | 
~ 
564. Arracuine anp Workino Guns or OrpNANCE, &c., A. Longsdon.— 
Dated 9th February, 1880.—(A communication.) 6d. 1 
This relates, First, to the application of a special front piece of com- in 
| bined material in one or more pieces for the socket portion of the muzzle- * 
pivoted gun or ordnance ; Secondly, to the sighting apparatus ; Thirdly, ~ 
to the slide, and for providing means for removing and renewing such a 
6d. 
4 
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561. Disrrisutine, AND Extinouisuine Gas, F. J. Brougham. 
February, 1880.—(A communication.) —(Not proceeded 
with. 

A small tube runs along with the ordinary pipe to the burner, and 
when the gas is not req supplies a very small quantity of gas, so as 
to keep a small flame sew af at the burner, the entrance to the ordi- 
nary gas pipe being closed until the gas is required. 

562. Gaskets, Hughes.—Dated 9th February, 1880.—(A communica- 
tion.—{Not proceeded with.) 4d. 

The blank for the gasket is cut from lead, and subjected to an electro 

ating process whereby it receives a coating of copper. 

564. Fasrenines ror Groves, &c., W. Bown.—Dated 9th February, 1880. 
(Not proceeded with.) 2d, 

This consists in applying a spring snap ted to the opp end 
of the arms of blade springs to that where the head or joint is formed. 
565. Stays, Corsets, on Beuts, B. Deguingand.—Dated 9th February, 

1880.—(A communication.)—(Not proceeded with.) 2d. 

One or more binders or flaps of any suitable material are attached to each 
side of the stay, corset, or belt, and passed round the body and drawn 
in or adjusted by lacing, buckle, or other means. 

566. Locxinc Sarety Lamps, 7. Allen and R, Grahame.—Dated 9th 
February, 1880.—(Not proceeded with.) 2d. 

This consists of an extinguisher attached to a rod and kept clear of the 
wick of the lamp when the lamp is fastened, but which descends and 
extinguishes the flame when the lamp is unfastened. 

567. Trars ror Mo.es, A. Notcutt and G. Scopes.—Dated 9th 
February, 1880. 6d. 

Two loops of wire pass up through slots in a plate near its ends, and 
above the plate they are connected to spi tending to draw the loop 
upwards and bring the lower part of the loop up the underside of the 
plate. The loops are held down by a hook. 

568. Trearment or Cueques, Dexps, &c., J. Gurney.—Dated 9th February, 
1880.—(Not proceeded with.) 2d. 

The cheque is saturated with dissolved paraffin to fill up its pores, 
whereby the injurious influence of air and moisture is excluded therefrom, 
and at the same time alteration is prevented. 

569. Manuracrure or Gas, H. Y. Attril and W. Farmer.—Dated 10th 
February, 1880. 10d. 

This relates partly to the method of keeping separate the different 
grades of gas generated in the same retort or stack, and consists in main- 
taining between the points of withdrawal of the different grades a 
neutral zone. 

570. Latcu Neepies, W. Tatham.—Dated 10th February, 1880. 6d. 

This consists in forming the eye of the needle in two parts, either by 
punching or sawing, so as to leave a solid substance in that part of the 
eye which heretofore was occupied by the rivet forming an axle for the 
catch or tumbler to turn upon. 

574. H. J. Haddan.— Dated 10th January, 1880,—(A commune 
cation.) 6d. 

Rigid -partition plates are arranged within the oil space of the still 
adjacent to the heating surfaces, so as to se te that portion of the oil 
in contact with the heating surface from the portion next the exterior 
shell, such plates being opened at their edges to permit a free passage of 
the oil, pt whereby a constant circulation is maintained, and every 
particle brought in rapid and direct contact with the heating surfaces in 
divided quantities. 


576. Treatment or Paves, P. H. H. Neuman.—Dated 10th February, 1880 
2d. 


Two or more sheets of parchment paper are united before their manu- 
facture is completed, that is before the sulphuric acid used for their pre- 
paration has been washed out, by passing the sheets between press rollers, 
causing them to stick together and form one sheet, which may be used 
as a substitute for leather or other material. 


585. D. Harris.—Dated 10th February, 1880.—(Complete.) 
4d 


This ists in the binati 
ribs, and braces. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
TueEnz is no falling off in the demand this week for sheets. The 
galvanisers are now joined by the consumers of black sheets for 
making up. Both class of buyers alike are seeking to purchase 
for immediate delivery, and when they can get their orders 
accepted on those terms they are prepared to give makers’ 
rices. ‘To-day—Thursday—in Birmingham, and yesterday in 

Watvethenn ton, £8 was given for onal lots of singles, and £11 
for similar lots of latens, delivery to be within ten days; and 
prices at the rate of £7 15s. for singles were offered by consumers, 
with a mixed order when sheets of a good brand could be delivered 
in October. Nothing under the £8 rate would, however, be 
accepted with any delivery, since the makers are full to the close 
of that month upon orders which have n for some time in 
hand, and they have confidence that when November has set in 
those terms will be easily obtained. Firms of less note are not 
receiving such offers; but if they would, they could sell forward 
to buyers who would purchase at from £7 10s. to £7 15s. for 
singles, with £1 10s. on for doubles, and £3 for latens. A few 
transactions on this basis were reported to-day. 

This week there have come to hand inquiries from the United 
States for sheets rolled in the Wolverhampton district of the 
quality and brand gent out about five months ago to the order of 
a middleman. The consumer, who is evidently pleased with the 
British article, now desires to buy direct from the maker. The 
slight improvement last week in the demand for boiler-plates of a 
high quality is a little more perceptible now. Monmoor 
sheets bave sold this week at nine guineas and the customary 
extras, 

There is activity in certain of the strip, and hoop, and slit-rod, 
and narrow sheet mills. Tn at least one instance considerable 
ingenuity is shown in utilising old double-headed rails for strip 
and narrow sheet making ; the = and bottom being sawn from 
the centre of the rail become available for strip, while the centre 
is used for the narrow sheet work. 

More is doing in chain iron, the result of what is practically 
the collapse in the strike of the chain makers about the Cradley 
district, and there is less reluctance to negotiate on the part of 
the master nailers, the threats last week of a strike which would 
have brought out many thousand hands of both sexes having, 
through a want of unanimity in the several localities, failed of 
realisation. Puddled iron, which was in demand a fortnight ago, 
is this week in excess of demand, though sales continue to be 
booked. ‘To-day puddled iron made in the North of England 
was easy to buy; but Staffordshire iron was preferred at more 
money. 

Staffordshire cinder pigs were more plentiful both to-day and 
—, than a week ago at 40s.; and all mine of excellent 

rands was to be had in some instances at £37s. 6d. Other firms 
were asking £3 10s.; yet the Mae. Vale all mine brand was in 

lentiful supply at £3 2s. 6d., as an open market quotation. 
umberland hematites were in favour, on account alike of the 

United States, and also of home consumption ; and there were 

offers made for lots of 1000 tons, as well as for smaller quantities, 

but vendors hold to their quotation of £4 delivered here, and very 
little business could therefore be done, for buyers sought to place 
their orders at less money. 

The inquiries which are this week being instituted for hematites 
on behalf of American consumers represent a total of many 
thousand tons. They contributed to strengthen the rates whic 
were asked for Cumberland and Barrow iron; and checked the 
tendency towards somewhat lower values seen in respect of 
Welsh hematites, certain of which were not difficult to buy 
yesterday at £3 15s. per ton. Tredegar qualities were quoted £4 


easy, 

‘The grey of leading Cleveland firms were comparatively 
unmoved by the alterations of the past few days in the Middles- 
brough market. For delivery in this district they were this 
afternoon demanding 55s. in — of high-class forge pigs. 
Offers of merchants’ iron were, however, occasionally made at 
from 1s, 6d. to 2s. 6d, under that figure. The carriage of a ton of 
Cleveland iron to the Birmingham district is 12s. 6d, 

Coal is moving but slowly. Prices are upheld with more diffi- 
culty than is usual at this time of the year, in respect alike of 


of two runners connected by arms, 


household, of railway, of furnace, and of forge and mill 
descriptions. 

South Staffordshire has, in the sudden death on Tuesday of Mr. 
James Cope, mining engineer, of Wolverhampton, lost a man 
who had had = experience in the xorg 9s mining of the 
district. Mr. Cope, who was a Fellow of the Geological Society, 
was about seventy years of age. 

The spring bar makers of Walsall have, without going on 
strike, as was ore se succeeded in inducing their employers 
to advance wages 3d. per dozen. Wages will now be exactly the 
same as they were three years ago. Several good orders have 
been received during the week from dealers in anticipation of the 
higher prices. 

he carriage and cart axletree makers about Wednesbury and 
Walsall are experiencing a great falling off in the latter branch 
compared with the demand when the Zulu war was on. 

uch dissatisfaction exists amongst the rivet makers in the 
Black Heath and Rowley districts, and it is expected that notice 
for an advance will shortly be given. Work is being given out 
more freely than has been the case for some months past, and 
prices, too, are said to be strengthening. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


THERE has been a considerable falling off in the amount of 
business doing in the iron trade of this district during the past 
week, accompanied by a decided downward tendency in prices. 
In both pig and finished iron there has been extremely little 
inquiry, and the actual condition of the market may be briefly 
described as follows :—Consumers who are well bought for the 

resent—in most cases over the year, and in some instances even 
a longer period—will not buy in the face of gradually 
weakening prices as they can afford to wait, and naturally prefer 
holding back any orders they might otherwise give out in the 
expectation that before they really need the iron they will be 
able to buy at still lower prices. Makers on their part are 
mostly f well sold, but where they have iron on their 
hands they find it extremely difficult to place sales, even when 
they are prepared with concessions upon present rates. There is, 
however, still a general feeling of hopefulness with regard to the 
future entertained throughout the trade, and there is not much 
disposition to force sales for delivery beyond the end of the 
present year. ; 

There was a very flat market at Manchester on Tuesday, and 
although Lancashire pig iron was quoted at late rates, outside 
brands generally were being offered at less money, Middlesbrough 
cepecially being considerably lower than last week, whilst the un- 
settled state of the Glasgow market encouraged underselling in 
Scotch irons, in anticipation of a further drop in makers’ prices. 
Manufactured iron makers were also more pressing for sales, and 
tinished iron generally was to be bought at a reduction upon last 
week’s prices, 

For Lancashire pig iron delivered into the Manchester district 
makers are still quoting 50s. per ton for No. 3 foundry, 49s. for 
No. 4 forge, less 24 per cent., but very little iron is at present 
being sold, and the focal furnaces are only kept going by the 
deliveries which are stili being made on account of old contracts. 

Lincolnshire and Derbyshire irons are now being offered for 
delivery equal to Manchester at from 48s. 6d. to 49s. 6d. per ton, 
less 24 per cent., but not much business is reported, and g.m.b. 
Middlesbrough iron, although it is now quoted at 48s, 4d. per ton 
net cash, does not attract buyers here. 

Finished iron makers in this disirict have still their books fairly 
supplied with orders, but the old complaint is again being made 
that specifications are not coming in from merchants who have 
bought, and to keep works going new orders have to be sought for 
at reduced prices. It is, however, only for prompt delivery that 
forge proprietors are willing to make concessions, and the average 
price for Lancashire bars delivered into the Manchester district 
may this week be given at about £6 to £6 2s. 6d. per ton. 

In the engineering branches of trade there is still no very 
material change to notice. Amongst the heavy tool makers, 
both in this district and in Yorkshire, more inquiries are reported, 
which afford a prospective indication of increased business, but as 
yet not many new orders have been secured. Machinists are 
moderately employed, principally on export work, and locomotive 
builders are tolerably busy aamyeeting orders which, however, 
have been taken at extremely low prices. Shipbuilders and 
marine engineers, as I have stated in previous reports, are still 
busy ; but founders generally complain of slackness. So far as 
the reports from the workmen in the various districts are 
concerned, they are generally to the effect that there is no 
appreciable alteration since last month in the numbers out of 
employment, and no materialimprovement seems to be anticipated 
until next spring. 

In the coal trade there is no material alteration since last 
week, but so far as any change is noticeable it is towards a better 
tone in the market. ‘The break in the recent long spell of fine 
weather is bringing forward more inquiry for house fire coals, 
and colliery proprietors, who are beginning to anticipate the com- 
mencement of the winter demand, are now considering the pos- 
sibility of an advance in prices next month. With regard to 
other descriptions of fuel the market remains in much the 
same position as last week, Common round coals for steam 
and iron making purposes. are in moderate demand, but still 
plentiful in the market. Engine classes of fuel meet with a 
tolerably good inquiry, and the limited production of slack 
enables colliery proprietors to hold firmly for late rates. The 
average prices at the pit mouth remain about as under :—The 
better qualities of house coal, 7s, Gd. to 8s.; seconds, 5s, 6d. to 
6s. 3d.; steam and forge coal, 4s. 6d. to 5s.; good burgy, 4s. to 
4s. 3d.; and good slack, 3s. to 3s. 6d. per ton. 

Shipping is not quite so brisk as it was; foreign exports are 
very small, but there is still a moderate business doing for ship- 
ment to the North of Ireland and along the coast. For delivery 
at Garston, in Liverpool, good steam coal is quoted at 6s. 6d. to 
6s. 9d.; seconds house cual, 7s. 3d. to 7s. 6d.; and the better 
qualities about 8s. per ton. 

Rather more inquiry is reported in some quarters for coke for 
iron making purposes, but the demand generally is still very dull, 
and for Lancashire cokes at the ovens the quotations range from 
9s, to 12s, Pe ton, according to quality. 

A few of the Lancashire collieries are working full time, but 
as arule they are still not making more than about seven to 
eight days a fortnight. 

There is a good though not a brisk inquiry for hematite pig 
iron, and it is noteworthy that the actual business doing is as 
nearly as possible represented by the output of the furnaces. The 
home and continental demand for iron is good, and a much better 
tone is noticeable in the demand for steel rails and plates from 
America, the colonies, and elsewhere. Prices are steady, and 
there is no quotable variation to note. The steel mills through- 
out the district are very briskly employed, and makers have in 
hand several large orders. Considerable activity exists in the 
shipbuilding, engineering, and finished iron industries of the 
district. Iron ore mines are much more fully employed than 
they have been, and the output as a consequence is larger. No 
change can be noted in the steady position of the coal and coke 
trades. Shipping is very briskly employed. 

The ironworks at Harrington are being repaired little by little 
in anticipation of the continuance of good trade. No. 1 furnace 
has been nearly completed, and the relining of No. 4 furnace is 
being proceeded with. Two new boilers are about to be put 
down at these works. 

I am told that the Midland Railway Company intends to 
extend its system from Colne to Burnley, passing through 
Brierfield, Barrowford, and Nelson. The importance of this 
scheme is shown by the fact that petitions have been forwarded 


to the Midland Company from several of the towns whose com- 
mercial interests would be greatly benefited by the extension of 
the railway in the direction indicated, 

Orders for two steamers have been received by Messrs. Caird 
and Purdie, shipbuilders, Barrow, who have entered into 
possession of the graving dock ae yard in that 
town, formerly worked by Messrs. D. Noble and Company. 
I visited the works this week and found the old machinery 
again in operation, and the keel of one of the steamers 
was laid, as well as several of the frames erec This steamer 
is intended for trading in tropical climates. She will be 800 tons 
gross register, and her dimensions will be 207ft. in length, 29ft. 
beam, and 20ft. depth of hold. The firm intend completing her 
soon after the close of the present year. Her engines, which will 
be of 130 nominal horse-power, are being constructed by Messrs. 
Westray, Copeland, and Co., of Barrow. The second order 
entrusted with Messrs. Caird and Purdie is for 1200 ton steamer 
for the home trade, her measurement being — length, 245ft.; 
breadth, 34ft.; and depth of hold, 17ft. Her engines, which are 
of 140 nominal horse-power, are also being constructed by Messrs. 
Westray and Copeland. Both these steamers will be classed 
100A1 at Lloyd’s. It is evident that in a short time there will 
be much activity in these works, as other orders are expected. 

The Warton Land Company has succeeded in reclaiming 
several square miles of land in Morecambe Bay by means of the 
construction of embankments run out into the sea. The ground 
has silted up by the action of the tide to the height of 6ft. or 8ft. 
and it is anticipated that soon it will be available for agricultural 
purposes. A large acreage of land in the bay is still available for 
treatment in the same ee 

The new Cleator and Workington Railway Company is con- 
necting itself by means of branches with several of the large 
industrial works in the district. 

The new Distington and Rowrah Railway in Cumberland is 
intended to tap the Kelton Fell and Salter iron ore deposits, 
which are reported to be very extensive. On the route of this 
railway there is also being developed a vew colliery. When it is 
added that mountain limestone, valuable for fluxing purposes, 
exists in the district, it will be seen that this is pre-eminently a 
favoured place for iron smelting, as it is also well eveed by rail- 
ways, pod within easy distance of ports for shipment. 

Some idea of the importance of Workington may be gathered 
from the fact that there are twenty-one blast furnaces in its 
nelghbonaead sixteen of which are in blast, three out of blast, 
and the remainder in course of erection. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is no change to note in prices this week. Steel rails 
perhaps are a trifle firmer, but the quotations of last week can 
scarcely be said to be altered. 

The event of the week is the Colliers’ Conference at Barnsley. 
Highty-three delegates were present from the different unions in 
South Yorkshire and North Derbyshire, and over 30,000 miners 
were represented. The object of the conference was to secure a 
thorough re-organisation of the whole body of miners in South 
Yorkshire and North Derbyshire, with a view to dealing effec- 
tively with the question of wages and reductions. One of the 
resolutions was to this effect:—‘‘That in the opinion of this 
conference the time has arrived when the three districts 
composing South Yorkshire and North Derbyshire should join 
and form themselves into one grand union for the better pro- 
tection of- both life and labour, seeing that isolation means 
weakness, but union means strength, oa that the principle on 
which it shall be worked or governed shall be an after considera- 
tion by a committee appointed for that purpose.” A committee 
of nine persons was therefore appointed to consider the matter. 
It was also resolved to support all the men who are out on strike 
against a reduction in wages, as it was considered undue 
advantage had been taken by the employers. 

Another resolution passed at the conference is the resuscitation 
of a cry which was very prevalent in this district-in 1872 and 
1873. The meeting pledged itself to de everything in its power 
to induce every miner and pitman in Sonth Yorkshire and North 
Derbyshire to carry out the eight hours’ system of working, and 
impress — the men at every colliery on no consideration to 
work any longer, ‘‘ because, by doing so, they are working to glut 
the market, and to bring down wages.” 

At Wharncliffe Silkstone Colliery some 700 men and boys are 
out of employment, the employers having ceased working several 
parts of their property, owing to the lack of profit. A large 
number of men are on strike at the Monk Bretton and Wheatley 
Wood Collieries. Statistics have been published proving that 
over one hundred collieries have been closed in six years; but the 
opening of new pits, and the increased output of large collieries, 
have more than compensated for the falling off. 

L hear that during the last year of the Sheepbridge Coal and 
Iron Company’s working a gross trade profit of £19,152 has been 
realised. The net profit is £6166. 

Late on Friday last—too late to include in my weekly letter— 
I was informed that Messrs. William Cooke and Company, 
Limited, Tinsley Steel, Iron, and Wire Works, had secured an 
order from the Government for electrical telegraph wire for 
India, in value about £20,000. This is said to be the largest order 
that has been given out for wire for many years. Messrs. Cooke 
and Company obtained the only first-class award for tel phic 
and telephonic wire at the late Sydney Exhibition. The firm 
make a speciality of this class of work. 

_A good deal of interest has been excited in Sheffield commer- 
cial circles this week by the publication of the prospectus of the 
‘Patent File and Rasp Cutting Machine Company, Limited,” 
which has a ‘‘ testimonial ” from Mr. F. Brittain, of St. George’s 
Works, Sheffield. Mr. Brittain writes :—‘‘ We have had an 
opportunity of testing the four files which you sent to us; we 
have filed steel with them, and subjected them to a severe trial. 
The three files—‘flat Bastard ’—are excellent ; they are much 
better than the average Sheffield, hand-cut files. “These files, 
although irregular in cut, have done.a lot of hard work.” The 
letter is dated December 2nd, 1878. The company has been 
formed with a capital of £35,000, for the purpose of purchasing 
from the inventor two patents for making files and rasps, taken 
out by him for Great Britain, France, Germany, Italy, and 
Belgium. The promoters declare the machines to be “ perfect,” 
and so simple in construction that a boy can, by their use, turn 
out from eight to ten dozen files a day, ‘‘ whereas the most prac- 
tised hand file cutters can only cut upon an average one and a- 

uarter dozen in the same time.” The company proposes to rent 
the machines to engineers and others at £100 cash and £50 per 
annum royalty. A local file manager employed at one of the 
large works disputes the company’s pretensions and Mr. Brittain’s 
**testimonial,” and challenges both to prove their statements. 
The file trade, it is added, has been injured by Sheffield manu- 
facturers sending out machine-made files as hand-cut. This is a 
grave assertion, amounting practically to dishonesty, and more 
will be heard of it. 

While I write I have had placed in my hands a letter from 
Mr. Brittain, in which he complains that his letter, which was 
“written m good faith to a friend, has been used by a file- 
cutting machine company in such a way as to lead people to infer 
that I recommend the files produced by a certain file-cutting 
machine in preference to files cut by hand.” ‘Such an infer- 
ence,” he adds, “‘is not in accordauce with my private opinion. I 
have never sold a file cut by machinery, nor have I ever seen files 
80 Baap that I should venture to offer to my customers.” 

The splendid exhibit intended by Messrs. Walker and Hall, 
silver-platers, of this town, for the Melbourne Exhibition, has 
gone down in the wreck of the Sorato. Whether it has been 
irrevocably lost or not remains to be seen. 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuE tone of trade has been much quieter during the week. 
Makers are selling very ‘ittle, and the fluctuations which occur 
are due to the operations of merchants, who just now are finding 
their hands pretty full and are anxious to protect themselves. It 
is anticipated that very shortly producers will be ready to sell, as 
most of the old contracts are pretty nearly worn out. On 
Tuesday the general price for No. 3 was 40s. 6d., though in some 
cases 39s. Id. was accepted. It is difficult to foretell prospects 
just now, but hazarding a guess, it does not appear very likely 
that noe will be a heavy trade during the autumn and winter 
months. 

Messrs. Connal and Co.’s stock now amounts to 93,190 tons of 
Cleveland iron. They have been delivering ina small degree 
during the week. 

The prevailing feeling is dulness, and as shipments have been 
very light, a considerable addition to makers’ stocks may 
certainly be expected. Makers, however, show no indications of 
reducing the output, and two or three new furnaces are in course 
of construction. 

In the manufactured iron trade, too, there is a lull. Plate- 
makers have been so well supplied with specifications that they 
are abreast of their orders, and a slackness may shortly be 
expected in this department. In consequence of slackness in 
other departments of the finished iron trade manufacturers are 
expressing a willingness to accept lower rates. 

he North-Eastern traffic returns for the week show an in- 
crease over last year of £13,831, the large amount of £10,193 
being due to the mineral department. The total increase for the 
eleven weeks of this half year now amounts to £159,470 cver the 
same weeks in 1879, and £17,310 over 1878. 
_ Messrs. Bolckow, Vaughan, and Co. have been very successful 
in their trials of the new 15-ton converters lined with the Thomas- 
Gilchrist basic lining which they have put down at their works at 
Eston. They will soon be in a position to continue the produc- 
tion of Bessemer steel from Cleveland iron. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Scotch iron trade remains in a very dull state, there having 
been less activity during the t than in some er re- 
ceding weeks. The exports of pigs showed a reduction o} Smt 
upon 4000 tons, and there does not appear to be any improvement 
in the demand either from the Continent or the United States. 
. Since last report seven additional furnaces have been put in 

blast, making forty-six in all blowing as compared with eighty- 
nine at the same date last year. A small number of furnaces will 
be relighted each week, until there will be about an equal number 
in operation as at the beginning of the miners’ strike. The 
arrivals of pig iron from Middlesbrough are 900 tons larger than 
in the pi ing week. Somewhat under 1000 tons Scotch have 
been sent into Messrs. Connal and Co.’s stores, which now con- 
tain an aggregate of 469,239 tons. 

The warrant market has been dull, with prices receding during 
the greater part of the week. Business was done on Friday fore- 
noon at 53s. 1d. to 52s. 9d. cash, and 53s. 2d. to 52s. 104d. one 
month, whilst in the afternoon the rates further receded from 
52s, 10}d. to 52s. 9d. cash. The market was again flat on Monday, 
with a further decline in quotations. In the morning business 
opened at 52s. 7d. to 52s. cash, and receded in course of the day 
to 52s. 1d. cash and 52s. 3d. one month. On Tuesday the market 
was flat, with a fair business from 52s. 2d. cash to 51s. 74d. cash. 
and 51s. 10d. one month. A quiet business was done on Wed- 
nesday between 50s. 10d. cash and 51s. 3d. To-day—Thursday 
—the market was steady, with a large business from 50s. 10d. to 
51s. 1d. cash, and 51s. 2d. one month. 

The demand for makers’ iron having been quiet, prices showed 
a decline on the week of from 1s. to 1s. 6d. per ton. 

ere is rather less inquiry from atroad for manufactured iron, 
but the shipments are fair, ae makers are well employed 
in connection with the shipbuilding trade, which is at present 
very active. Last week’s shipments of iron manufactures from 
the Clyde embraced £4200 worth of machinery for Manilla; 
£6900 sewing machines, of which £3132 were for Sydney, £1340 
for Adelaide, £1145 for Rouen, and £1085 for Oporto; £31,000 
miscellaneous articles, of which £9000, chiefly castings, went to 
Adelaide, £7000 to Sydney, £4000, chiefly bars, to Singapore, 
eee te Penang, £2600 to Manilla, £2800 to Montreal, and £2200 
to Bombay. 

It will a some weeks before we can see the coal trade, which 
suffered much from the strike, assume its normal proportions. 
Orders of considerable size and importance were got from other 
places, and those who went elsewhere for supplies during the 
strike may not all at once resume their former connections. 
Prices are generally from 6d. to 1s. per ton less than they were 
two weeks ago. It is expected that the inquiry for domestic 
es will be larger during the next few weeks. ere has 

n a fair inquiry in the eastern mining counties, both for home 
consumption and for shipment, but the demand is not so pressing 
as it was several weeks ago, and slightly lower prices are 
anticipated. Heavy stocks are reported to exist at a number of 
the collieries. 

The strike in Lanarkshire was virtually at an end last week, 
but in a few districts the men held out in the expectation that 
they might get an advance, and probably obtain the support of 
those who had gone back to work. Fresh strikes have also 
occurred in some places, owing to those salemasters who granted 
the advance of 1s. to keep their pits open, having withdrawn it 
now that the strike has proved a failure. But in this case the 
dispute cannot be of long duration. After being on strike for 
about eight weeks, the colliers of the Maryhill district have 
returned to work at the masters’ terms. It appears to be in the 
Motherwell district that the colliers still continue out in the 

test force, and they held a mass meeting on Monday, at which 
it was resolved that they remain idle until they obtain the 1s. 
advance. Only seven hands were held up for an amendment to 
resume work at once. 

The Benhar Coal C y has obtained warrants in the Lin- 
lithgow Sheriff Court for the immediate ejectment from their 
dwelling-houses of those miners who decline to go to work. 

There is a large number of colliers still on strike in Mid and 
East Lothian, but it is certain that they will be obliged to give 
way in the course of the next week or two. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I am informed that it is definitely settled to carry out the 
Newport, Caerphilly, and Rhondda Railway forthwith, and the 
company may ewer (% do so themselves, instead of letting out 
by contract. As stated lately, a beginning has been made at 
‘Treforest. It has been suggested that the almost disused railway 
between Caerphilly and Taff Well might be utilised wholly or in 
part. line from Newport to Caerphilly, then this railway 
referred to running into the Taff, and running powers thence on 
os al to the Rhondda, would lessen the expense and time one 


I am glad to see other movements about, such as the restart at 
Cefn Glas Colliery, which has been long disused. ‘There are also 
more favourable signs at Bedlinog Colliery, one of the latest 
sinkings of the Dowlais Company. This has been sunk to the 
north of Treharris, and having got into broken ground, fears 
have been aroused that they have struck the well-known Merthyr 
Church fault. Lately, however, the coal has been better, and 


after all, things may turn out right. At all risks the company 
has nothing to do but to go on. 


nce out of the broken ground 


and the seam may turn out good, or they may strike into it in 
another direction. 

The demand for coal is well sustained at all ports, and prices in 
conseqmammne have been very firm during the last week. From 
all Wales the quantity of coal sent away last week was 141,000 
tons. The total from Cardiff alone was 110,000 tons, exclusive 
of coastwise and bunker coal. Quotations remain pretty well the 
same as they have been for some time. Best double screened 
large coal, 9s. 6d.; second quality, 9s.; small, 4s. No. 3 Rhondda 
small is still high—quotations generally 7s. 6d. 

Prospects of coke are looking up. I am told by a buyer that 
for quantities delivered up to Christmas he has had to pay an 
advance. This shows the prevailing opinion of the possible winter 
trade, and also indicates the belief in a better iron trade. Last 
week the iron exports from Cardiff and Newport failed to total 
over 5000 tons. American and Swedish orders are occupying 
some of our ironmasters, and on the whole the iron business, b 
which I also include steel, may be regarded as moderately mabe 
This week Ebbw Vale sent a cargo of iron rails to Sweden, and 
Dowlais a large cargo—900 tons—of spiege) to New York. 

The importations of iron ore from Bilbao and the Mediterra- 
nean by Dowlais, Ebbw Vale, and other Monmouthshire com- 
panies have been excessive this week. Prices are low, with a 
tendency to go still lower, foreign ore being a thorough drug in 
the market at present. Among the large buyers are the Blast 
Furnace Company, Swansea, and I am glad to see that this com- 
pany are making headway, as I quite expected from the 
status of the manager. 

The large contingent of irc s and gers who went to 
Dusseldorf are now back again, and I hear nothing but com- 
mendatory remarks about the German ironworks. One noticeable 
fact appears to have struck all—that every works had also steel 
appliances. This is somewhat different to many Welsh works, 
who appear to rub on in the hope that the good old times of iron- 
making are to return again. 

I am glad to find that there is a little more animation princi- 

ly, perhaps, due to the fact that wages being low ironmasters 

ere can compete successfully. Wages, I am told, are 20 per 

cent. under those of Middlesbrough, but if so, rents and provi- 
sions here are lower, and thus workmen are quite as well off, 

Trade continues to a at Swansea, and exports compare 
favourably this year with the past. The harbour trust shows a 
surplus of £500 for the month. The tin-plate works in the 
vicinity are doing better, and shipments to Liverpool and Bristol 
are well maintained. Still there is an uneasy feeling yet in the 
trade. Meetings of an opposition character are being held and 
unionism preached. 

Trade is better at Lydney and in the Forest generally. The 
Risca Colliery is rapidly resuming its former condition, and but 
few bodies remain in it. 
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PRICES CURRENT. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 


terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS. 
£58. d. s. d. 
G.m.b.—No. 1.. .. .. 214 0| Glengarnock—No.1 .. 217 6 
No. 3.. 212 0 No.3 .. 215 0 
Gartsherrie -No. 1 3 1 0! Dalmellington—No.1.. 214 6 
No.8 .. 214 6) No.3... 212 6 
Coltness—No. 1 3 0 6) At Ardrossan. 
No. 215 0! 
Summerlee—No. 1 3 0 0| Shotts—No.1.. .. .. 3 2 6 
° 214 oc 821 0 
Monkland—No. 1 .. 214 0) At Leith. 
No. 3.. 212 0| 
Clyde—No. 1 .. 215 6 | CLEVELAN: 
8.. « « 322 0] Bad... - 200 
At Broomielaw. | No. 4, foundry 
Calder—No.1.. .. 219 6) No. 4, forge 
No.3.. .. .. 214 Mottled or white .. .. 119 0 
At Port Dundas. | Thornaby hematite .. 315 0 


TREDEGAR—MONMOUTHSHIRE—NO. 8 tin-plate pig iron, 75s. at works, 


No. 8 foundry pig iron, 0d. do. 
£s.d. 
Wa.es—Iron rails, f.0.b. oe -- 610 Oto 617 6 
, f.0.b. 610 0to 615 0 
DersysHine—Grey forge, at Sheffield 276to 000 
No. 3 ee 210 000 
LancasHireE, in Manchester—No.3 .. .. 210 0to 0 0 0 
No4 .. .. 29 0t0 000 
Hematite, at works, Millom Bessemer "— 
No. 1 to No. 3 oe os oo oe - 310 Oto 315 0 
Forge, mottled and white .. $15 0 
rt Hematite—No. 1 to No. 8 ~- 310 Oto 315 0 
Puddled Bar— 
Wa.es—Rail quality, at works ee - 45 Oto 410 6 
CLEVELAND, delivered on trucks oe - 45 Oto 410 0 
MIDDLESBROUGH I6in., plate quality, perton 417 6to 0 0 0 
LancasuHireE, delivered at Manchester ~- 47 6to 410 0 
MANUFACTURED IRON. 
Ship, Bridge, and Mast Plates— 
Gtascow, f.o.b., per ton eo 710 Oto 810 0 
Wates—At works, net .. oe ee 75 8 7 6 
MupDLEsBRovGH, in trucks, at works .. 610 0to 910 0 
Boiler Plates— 
WELSH oe 10 0 0to 1010 6 
Lancasuire, to 5 cwt. each plate .. - 8 2 6to 8 5 O 
SHEFFIELD .. es oo 1010 Otolllo 0 
Bow inc and Low Moor— 
Under 24 cwt. each, upto4cwt. percwt. 1 2 Oto 17 0 
4cwt. up to7 cwt.and upwards... - 110 Oto 119 0 
STAFFORDSHIRE, per ton sak oe - 910 0Oto13 0 0 
MippLesBRovGH, free on trucks ee - 7 7 6to 910 0 
Gtascow, f.0.b., per ton ee ~ 80 0t 900 
Angle Iron— 
Bow.tine and Low Moor, per cwt. .. ee 
STAFFORDSHIRE, per ton ee es - 80 0to 900 
LANCASHIRE os oe 6 26tw 65 0 
STOCKTON .. oe 610 0t0o 0 0 0 
Rounp Oak oe 92 6tol4 0 0 
CLEVELAND os 512 6to 6 0 0 
WeLsH os ee - 610 0t0 7 0 0 
Gtasoow, f.o.b., per ton os oe 60 0t0 700 
Bar Iron— 
Low Moor and Bow ina, per cwt. .. 019 Oto 140 
STAFFORDSHIRE, per ton os ° 7 0 0to 1010 0 
Rounp Oak ee 812 6to 1310 0 
Merchant Bars— 

KTON ee oe - 610 Oto 615 0 
WELSH oe - 610 Oto 615 0 
LANCASHIRE ee - 6 0 0to 6 2 6 
Gascow, f.o.b. de - 610 0t0o 7 6 0 

ELD— from warehouse .. - 70 Oto 710 0 

Hoops pe oo - 8 0 Oto 810 0 

Sheets eo oe 900t 000 

Nail Rods.—G.ascow, f.o.b., perton .. 610 Oto 7 0 0 
LasGcow, f.o.b., per ton oe 710 0t0 800 
LEVELAND oo 55 0t0.600 
oe oo 60 65 0 
Railway Chairs—G.ascow, f.o.b.,perton 410 0to 5 0 0 
Pi LasGowW, f.0.b., per ton ee 560 0t0o 600 
Sheets—G.ascow (singles), perton.. .. 710 0to 8 0 0 
STEEL. 
SuerrieLp—At works— 204d £28. 4, 
18 0 Oto 21 0 0 
Ordinary cast rods - 17 0 0to 24 0 0 
Fair average steel 28 0 0to 36 0 0 
Sheet, crucible .. . 24 0 Oto 64 0 0 
Sheets, Bessemer ee ee os -- 1460 0t0o22 0 0 
Second-classtool.. «- 82 0 0t048 0 0 


Sept. 17, 1880. 

Best steels « 50 0 O0t076 0 0 

Bost ee ee oo 52 0 O0t076 0 

Special tool .. ee oe a 0 

Sheffield steel ship plates ., + 18 0 0teM410 0 

Sheffield steel boiler plates 14 0 0tol6 0 0 

Wares—Rails .. ee ee 715 Oto 810 0 

Bessemer pigiron .. ee 0 Oto 410 0 

MISCELLANEOUS METALS. 

£4.4. 

Copper—Chili bars .. ‘0 perton 6010 0to 6015 0 

British cake and ingots 6410 0 to 66 0 0 

Best selected .. ee 66 0 0to 67 0 0 

British sheets, strong .. ee oe 7010 Oto7l 0 0 

Tin—Straits ee oe 83 7 6to 8410 0 

British blocks, refined.. ee és - 89 0 0t090 0 0 

bars oe ee 80 0 0to89 0 0 

Lead—Spanish pig 1510 0to1515 0 

Sheet oe oe ee es 1610 0to 0 00 

es ee ee 17 5 9to1710 0 

nc— English sheet os ee +» 2210 0 to 2310 0 
Phosphor Bronze—per ton— 

metal XI oe ee Oto ll2 0 0 

Otheralloys .. oe ee 1200 0 0t0135 0 0 

Nickel, per Ib., 2s. 6d. to 3s, 
COAL, COKE, OIL, &c. 

Coke— £58. d. Smithy .. .. 0120-0136 
Durham .. .. 0100-0120] South Durham.. 0 6 60130 
Derbyshire... .. 0120—0130| Derbyshire— 

Sheffield, melting 0 16 0—0 17 0 Best at pits .. 0 80-0110 
red os 0 000126 Converting .. 0 76—0 90 
0 11 0O—0 13 6 0 3 60 
st, per ton— igan pit prices— 
South Yorkshire—At the pits— Arle os. 76-0 80 
ranch .. .. 011 2—01811 Pemberton 4ft. 0 6 0—0 66 
Silkstone,house 0 10 4—0 11 6 Forge coal .. 0 46-0 50 
Conver 0 76-0 90 oo 839-0 43 
Steam *.. 0 600 66 Slac: - 0 80-0 86 
Slack . .. 0 36—0 Oils, tun— £s8.d. £8. d. 
Wales, through.. 0 86—0 89 Lard oil . 44 10 0-46 00 
Steam, less24.. 0 8 3—0106| Linseed « 27100-0000 
House, at port 0 79—0 93)] Rapeseed, brown 29 50—000 
Small steam .. 0 23—0 86 ie 50-000 
Small house .. 0 70—0 76) Petroleum,refin’d 
Glasgow—Per ton, f.0.b.— (per gal.) .. 0 09-00 9} 
Main.. .. .. 0 69—0 70) Tallow, cwt - 0 00-1170 
Splint 0 70-0 78 


* Supplied to railway companies and large works. 


PRICES CURRENT OF TIMBER. 


£ 8. £8. £8, 

Teak, load .. .. .. 13 0 1510 Quebec pine, 2nd.. 10 0 16 10 

Quebec pine, red .. 3 0 4 5 8rd... 8 0 1010 

yellow... 3 5 5 0 | Canada, spruce Ist. 10 0 12 0 

pitch .. 3 5 410 | 8rdand2nd 8 0 910 

Oak .. .. 6 0 7 0 | NewBrunswick .. 610 9 0 

Birch .. 310 415 } i 10 0 19 0 

49 8 8 St. Petersburg 13 0 16 0 

Ash 8 5 410| Finland .. 1010 1110 

Dantsic & Meml.oak 310 5 0 | Wyburg .. 810 ll 0 

ir .. .. «- « 2 5 410 | Battens, all sorts 6 810 

» under«dzed 110 2 0 s. d. 

t yellow 10 0 15 0 

» Swediih white 8 6 10 0 

‘ainscot, Riga,log.. 3 0 5 0 Second quality 0 

Lath, Danteic,fathom 410 510 | Mahogany, Cu 8s. d. a. d. 

St. Petersburg. 6 0 7 0 | superficial foot. 0 4% 0 7 

DeEa.s, per (3, 12ft. by Mexican,do. .. 0 44 0 5 

8 by 9in. Honduras, do. .. 0 43 0 55 
Quebec, yine Ist .. 17 0 23 0 

lixnstneton Museum. —Visitors during the week ending 

Sept. 11th, 1880:—On Monday, Tuesday, and Saturday, free, 


from 10 a.m. to 10 p.m., Museum, 9843; mercantile marine, 
building riaterials, and other collections, 5232. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 1775; mercantile marine, building materials, and other 
collections, 640. Total, 17,490. Average of corresponding week 
in —. years, 18,855. Total from the opening of the Museum, 


9, 


Tue DurHamM University CoLLece or Puysicat Scrence, 
NEWCASTLE-UPON-TyNE.—(1) A course of lectures will be given 
on coal and metal mining, on Monday and Friday afternoons, at 
4.15. The course will include expeditions to objects of mining 
interest in the neighbourhood of Newcastle. The first lecture 
will be given on Monday, October 11th, in the chemical lecture 
room, and the course will terminate about the 10th June, 1881. 
Fee, 3 guineas. (2) A class will be held at Newcastle to prepare 
candidates for the certificated managers’ examination, during the 
months of October, November, and December, on Wednesday 
afternoons, at 5.15. (This hour is subject to alteration, should a 
later one be found more convenient to students.) The first lecture 
will be given on Np age the 6th of October, in the chemical 
lecture-room. A similar class will be held at some centre in the 
county of Durham during January, February, March, and April, 
1881. Fee, for each class, 1 guinea. (3) A joint course of lectures 
on surveying, including practice in the field, will be given by the 

rofessors of mathematics and mining, during the months from 
5 anuary to May, 1881, on Friday afternoons, at 2 o'clock. The 
first lecture will be given on Friday, the 21st January, in the 
mathematical lecture-room. Fee, 2 guineas. 
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TRIAL OF THE 100-TON GUN IN THE ROYAL 
ARSENAL, 


One of the four 100-ton guns purchased from Sir W. fad has to be elevated to fire immediately over the 
Armstrong and Co. for Malta and Gibraltar is now | thro 


mounted and under trial at the proof butts in the Royal 
Arsenal, Woolwich. It was fired first on Monday, Sep- | 
tember 12th, on which occasion only a single round was | 
discharged. On last Wednesday, Bt 22nd, two 
more rounds were fired. The gun being discharged into 
the butts, the chief object of the trial is the working of 
the hydraulic gear hy which the gun is traversed and 
leated, the behaviour of the piece on its carriage, and the 
convenience of the battery arrangements generally. The 


parapet extending from cage to cage over which the gun 
ee fire, traversing to the nearest cage to load. The 


ing cage, but it becomes clear of it by traversin 

rough 17deg. Hence its available arc of working cat 
firing to sea is 180 deg:— 34 deg.=146deg. The accu- 
mulator and engine here shown in Fig. 1 will be down 
below the ground level at Maltaand Gibraltar. The gun 
moves very smoothly and easily at the rate we have said 
namely, through 180deg. in about 15 seconds, when worked 
by the accumulator and hydraulicgear supplied. The accu- 
mulator has a weight of about 71 tons. It is here worked 
by an ordinary steam sapper of 6-horse power, working 

only at 701b.‘to the inch. It can also be pumped up by 


PARAPET 


| 
| 
| 


| 


O10 


ET 


flash from an axial vent to pass through it and ignite 
the front end of the rear cartridge, and rear end of the 
front one, a small annular primer being employed to 
facilitate ignition. The charge employed on Wednesday 
was 441 lb. of P2 powder ; 425 lb. had been employed on 
September the 12th. The shot was a proof cylinder, 
weighing 2000 Ib., with a gas check on the base. Sponging 
and ramming home, each appears to occupy about twenty 
seconds time at present. The gun was fired by an 
ordinary electric tube, but it is intended to close the vent 
in firing eventually. 

The first round fired on Wednesday was not in all 
respects satisfactory. The working and action of the gun 
was all that could be wished, but the velocity was only 


n is mounted on a traversing platform, as shown in | 
Fin. 1 and 2, so as to fire en barbette over a neoeye a 
pone from 7ft. 6in. to 8ft. high. This represents the 

attery in which the piece will be eventually mounted, 
whether at Malta or Gibraltar, in the former station we | 
believe in the battery known as the Ragged Staff, and at | 
the latter in positions one on each extremity of the har- 
bour works, the western one at a point between Sliema 
and Tigne of as great command above the sea-level as 
can be secured, and at the east on a considerably higher 
point. The battery in the Arsenal is e to represent | 
the conditions sufficiently to 
enable the trial to be carried 
out satisfactorily. It will be 
seen in plan (Fig. 1) that 
the gun and carriage tra- 
verse on circular racers H H 
on a firm foundation of 
over 3000 tons of concrete. 
The weight of gun and 
carriage and platform is 
152 tons. The mounting is 
on the same general princi- 
ple as that adopted on board 
ship, but of course differs 
considerably in the carrying 


made to move with its 


VENTILATON 


THE 100-TON GUN AT WOOLWICH. 
forty men with hand pump gear, in which case it is 


calculated that the gun can be fired at about the rate of 
one round in 7} minutes, while if man power is employed 
without an accumulator it can fire one round in about 
15 minutes. The general directions of the hydraulic gear 
connections are shown in Fig. 1. It is impossible here to 
enter into a minute description of them. Traversing, 
elevating, and depressing is effected by moving a handle 
at D, washing and loading by a handle near [. in the 
an The magazine and shell rooms are designed to be | 
below ground, the projectile and charge being lifted on a | 
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CONNEXIONS 


1040ft. The pressure was not, we believe, sufficient to 
be recorded, and the recoil was only 2ft. 8in. On the 
12th, a velocity of 1520ft. was obtained, and arecoil of about 
4ft. 6in. It was conjectured that the projectile must on 
Wednesday have slipped forwardagain after ramming home 
the angle of depression of 11 deg. being sufficiently 
abrupt for this to be likely to happen with a clean bore. 
After loading the next round the bore was carefully felt, 
to make sure that such an occurrence had not again taken 
place. On firing, a velocity of 1556ft. per second was 
obtained, and the carriage recoiled 4ft. 7in., the weight 
of chargeand projectile being 
the same as in the previous 
round, 441 lb. and 2000 lb. 
respectively. This bears out 
the supposition that the pro- 
jectile slipped forward in the 
previous round ; indeed, it is 
the only apparent means of 
explaining the velocity ob- 
tained. Of course the use 
of a wad would prevent the 
projectile from moving — a 
contingency which, it may 
be observed, woula be more 
likely to arise in the case of 


stand that no more rounds 


out. In a revolving turret ViEW FROM HEAD le-—pg:——.| ARMOUR PLATING a tight fitting sponge, which 
no provision for traversing > aT mM Ty might have some power of 
the gun is necessary, con- MATA suction in the movement 
sequently the gun may be | of withdrawal. We under- 


trunnions held insmall blocks 
sliding on the fixed slide. 
Here the traversing platform 
has to replace the move- 
ment of the turret. The 


gon carriage is, however, 
pt low and small, moving 
freely on eighteen 
and oe. the lower edge o 
each bracket, as in Fig. 1; and the recoil is controlled 
by hydraulic buffers fixed as little below the axis of the 
trunnions as may be. On board, to prevent the rolling 
of the ship moving a gun, it is always yey | to 
employ toothed wheels and cogged arcs. On land all 
this is simplified, plain trucks and racers being used. 
Hence on land traversing becomes comparatively easily 
provided for and effected, and hence muzzle-loaders, 
moving into a certain position to receive their charge, have 
a much better chance of holding their own against breech- 
loaders than on board ship, as may be seen from the fact 
that this gun could be traversed ren 180 deg. in 
fifteen seconds, and it is hoped that it can be loaded and 
fired at the rate of one round in about two minutes. 

In Figs. 1 and 2 the gun is traversed in the direction 
for loading—that is, it is pointed with its muzzle towards 


or 
Malta or Gibraltar there would be two such cages at 
opposite sides of the traversing circle of the gun. The 


concrete parapet extending from B past D represents the 


THE POLYPHEMUS.—(For description see next page.) 


truck and run into the cage, and brought round on the 
turntable and presented towards the muzzle of the gun. 
The loading hole is habitually kept closed by two 
covers. The hi cover K is not considered satis- 
factory and is to replaced by another. The sliding 
cover Sage work well. The muzzle of the gun 
is dep till it rests in a curved iron support set in 
concrete, seen in Fig. 1, when its axis is at an angle of 
depression of 11 deg.—not shown in Fig. 2. A bolt is 
shot out from the cage above it, and thus it is held steady 
for loading. In the sliding cover G is fixed a pipe, from 
which water is violently ejected up the bore, so as to 
wash it. Then the sponge head, which also is used for a 
rammer, is forced up the bore. This is fixed on a wooden 
shaft, about Gin. in diameter, and about 50ft. long. It is 
free to turn on its axis, and when sent home by hydraulic 
pressure, follows the spiral course of the grooves. After 
sponging, the cartridge and projectile are run on to the 
turntable, turned, and forcedhome. The charge is made 
up in two cartridges, the rear one having a wooden tube 
forming a passage from end to-end, so as to enable the 


are at present to be fired 
from this gun. 

The working of the gun 
is very satisfactory, and most 
striking as to its smoothness, 
speed, and apparent ease. 

t is —— the work of 
Elswick, and the design, we 
presume, of Mr.G. Rendel. 

With regard to the guns themselves, we believe that 
the English Government have adopted as nearly as 
possible the course recommended by the Italian Com- 
mittee, that is to say, the form of the entrance to the 
chamber is slightly altered, and about the same limit laid 
down for the 


THE SOCIETY OF ENGINEERS. 


VISIT TO CHATHAM DOCKYARD. 


On Tuesday over seventy members of the Society of 
Engineers and their friends visited Chatham Dockyard and 
the extension works there in p’ This was the fourth 
and last excursion of the Society for the — The first visit, 
it will be remembered, was paid to the Metropolitan Gas 
Company’s Works in the Old Kent-road. ‘The second to 
Messrs. Saxby and Farmer’s Railway Signal Works, Kilburn. 
The third was to the London and South-Western Railway 
Company’s Works, Nine Elms. The party left the Holborn 
Viaduct Terminus of the London, Chatham, and Dover Rail- 
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way, in special saloon carriages, 

} wher fast train. On arriving at Chatham the y was 
conveyed by a steam tender, belonging to the extension works, 
from the Sun pier to Gillingham, were they landed, and where 
they were taken charge of by Mr. A. Bernays, a ap ny | 
Engineer, and Mr. Newton, Executive Engineer in charge 0! 

works. By these gentlemen they were escorted over the 
extension works. To: make the nature of these works clear we 


a map. 

at is known as St. Mary’s Island isa waste piece of land 
lying seaward of the old Chatham Dockyard. For very many 
years proposals have been made from time to time to utilise 
this of land. The final details of a scheme were settled 
in all their “aX features by Colonel, now Sir Andrew 
Clarke, in 1864. It will be seen that the works consist of a 
a three basins extending right across the island. The 
first basin — out of Upnor Reach, and is called the repair- 
ing basin. It has a mean length of 1270ft., a width of 700ft., 
and an area of about 21 acres, and is mainly used for the 

tion of newly launched ships or of those stripped for 
repair after return from commission. At the eastern end of 
this basin is a opening into a second or factory basin, 
which is used for the reception of vessels while their engines 
and machinery are being fitted and placed on board, or are in 
course of removal. This basin has a mean length of 1245ft., 
and a width of 700ft., with an area of 20 acres. This basin 
will open into the third or fitting-out basin, which is at present 
in course of construction. It is of irregular shape, and will 
have an area of about 27 acres. Its breadth is the same as 
that of the other basins, viz., 700ft., and this dimension was 


fixed with regard to the advan’ us working of the basins, 
the usefulness of a Lackey wean upon its available wharf 


attached to the 10.45 


water of a neap tide he began filling as fast as possible into 
| the artificial gap. As the tide ees to rise the combat 
| between the engineer and the water became extremely 
exciting. The water was fought literally inch by inch, but 
Mr. Bernays won, and the gap was,closed in one tide, and 
| before the next the work was strengthened and consolidated. 
This was really a masterpiece of engineering, distinguished 
by great boldness and originality, and carried out with complete 
success. The whole dam is quite water-tight, the mud of 
| river in which it is sunk puddling it without artificial aid. A 
| few inches of clay facing are, however, vided in some 
| places to check the ing action of the little waves in 
| easterly winds. 


Turning now to the docks and basins themselves, the most | Pro 


| noteworthy feature, apart from their great size, is that they 
are built wholly of concrete, with certain granite facings. 
The dock floors, too, are of brick. The concrete work is very 
much angrier & anything of the kind we have seen . 
where. It is composed of 1 of Portland cement, to 12 of 
such gravel as can be dredged 

which is delivered at the works for 


ard, two 
e slag is crushed s 
in a Blake’s stone breaker, and this facing is carefully worked 
down between the mould boards and the coarser concrete. 
The result is admirable, and it is a noteworthy fact that all 
' the operations are carried out by convict labour, with the 
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CHATHAM DOCKYARD EXTENSION WORKS. 


accommodation rather than u 
Out of the basin furthest from hen Reach open four docks, 
modate any ship in the navy save the Inflexible, and the 
fourth is large enough to take her in. The basins are all 
divided by locks, which are closed by caissons of wrought 
iron. These caissons are being constructed by Messrs. West- 
wood, Bailey, and Co. They slide horizontally in and out of 
their places, being withdrawn into suitable cells at the sides. 
They work at an angle of 1 in 40, and will be actuated by 
steam power. We may say here that throughout the whole 
of the extension works steam, and not hydraulic power, will 
be used to work the caissons, drive winches and capstans, and 
operate the great shears, which will lift 100 tons. The 
Admiralty preference for steam is based principallv on the fact 
that the machinery occupies much less space than hydraulic 
gear, and that it is unaffected by frost. 

The first step to be taken in commencing the works, 
in excluding the river Medway, which is tidal at 
and far above it. It quickly became apparent that no ordinary 
system of construction would give a suitable dam. The 
river's bottom consists of mud, varying in depth, but reach- 
ing in places some 28ft. This mud rested on chalk, silt, and 
gravel, in various places. Mr. Bernays decided that, all things 
considered, the best and cheapest way of making the dam 
would consist in tipping soil, excavated from a suitable 
locality not far distant, into the river; and this plan was 
carried out. Tipping took place from both ends, a railway 
being of course made for the purpose. The whole length of 
the 


gress was made, the material ti —principally a kind of 
chalky loam—being washed away it ited. 
The depth and width of the gap were carefully meas 
was found that an opening, Hott. wide, and about 18ft. dee 
below high water mark, sufficed to provide for the influx on 
efflux of the water. This point being settled, a gap of the 
stated dimensions was cut in the embankment, near one end, 
to act as a safety valve, and the original gap or space not 
closed was then tipped into and made ace without any 

closed ; but in 


trouble. The artificial gap had now to 
dealing with this Mr. Bernays had to fill up a depth of only 
1Sft., mstead of working up through the mud from the bottom 


of the river. Watching his opportunity, he had every avail- 
able ttagon on the works filled, and & lntle before deed low 


m is 1200ft. When the ends of the dam had approached | 
within 170ft. of each other, it was found that no further pro- | 


, and it | 


its mere superficial area. | exception of a small percen of highly skilled men, who 
| direct opzrations and sober» do the most difficult 
each 500ft. long. Three of these are large enough to accom- 


rtions 
of the work. Mr. Bernays highly of convict labour ; 
| although slow, he says that their wor is very good and 
| sound ; there is no scamping, and the different gangs vie with 
each other in giving finish to their productions, while some of 
them manifest — ingenuity in devising labour-saving appli- 
ances, It would be impossible within a reasonable space to 
give any adequate idea of the advantages which arise from the 
use of concrete as schemed by Mr. Bernays in these various 
works. The excavations lic far below the bed of the river, and 
the walls rise from this depth considerably above it. In many 
places there is already a depth of 70ft. or 80ft. of concrete, and 
when the works are finished they will be practically mono- 
lithic. St. Mary’s Island will have been petrified round the 
docks and basins. Mr. ye when the visit to the exten- 
sion works was concluded, took his visitors to his offices, and 
there showed them many specimens of work done in cement con- 
His experience in the use of the material is enormous, 
| seeing that he uses about 600 tons a week. Blocks were 
| shown tooled like granite; artificial granite made of the 
| broken stone and cement was shown, the surfaces of the 
| blocks being ground and polished ; and some highly decora- 
| tive tiles, made of the common gravel abounding in quartz 
| and flint ee dredged out of the river, attracted much 
| notice. These tiles been ground and polished, and were 
' very beautiful as to colour, and of course practically in- 
| destructible. 
Mr. Bernays provided an engine and train of wagons fitted 
up with seats, in which his visitors were taken to the 
dockyard, where Mr. Penny, assistant master shipwright, 
Admiral Brandreth, Admiral Superintendent, had given in- 
| structions that the visitors were to be shown typical ships, 
and this object was kept in view. The first ship visited was 
the Nelson, a sister of the Northampton. The Nelson was 
built and engined by Messrs. John Elder and Co. She is 
280ft. long between perpendiculars, 60ft. wide, and draws 
| 24ft. She has three principal decks, and carries four 18-ton 
pans, and eight 12-ton on the main deck. We cannot 
r describe this ship than in the words of Mr. King* :— 
‘* The framing is on the usual longitudinal system adopted in 
| the construction of British ships of war, and in this instance 
| the longitudinal frames are made of steel, so as to combine 


| * “The War Ships of Europe.” By Chicf-Engineer King, U.8.N. 


mall | pata, 


eg with strength. The double bottom extends for 
about 150ft. amidships, and the space between the inner and 
outer skins is divided into many water-tight compartments, 
According to the system recently ca me or armoured ships, 
there is a central longitudinal bulkhead, besides numerous 
transverse bulkheads underneath the lower deck and wing- 
agg bulkheads. Altogether, including the spaces between 
he two skins, there are ninety water-tight compartments ; 
all the doors leading to these compartments are fitted 
water-tight and worked by machinery, and every con- 
ceivable precaution has been taken to ern against 
destruction by rams and _ torpedoes. ere are three 
principal decks: The lower, main, and upper. The 
tecting armour consists of a belt at the water-line of 
about 181ft. in length amidships; this belt being 9ft. deep, 
4ft. above water, and 5ft. under water. It is put on in two 
strakes ; the upper strake being 9in. thick upon a 10in. back- 
ing of teak, and the lower one 6in. thick upon a teak backing 
of 13in. Extending across the ship at each end of this 
armour-belt there is an armoured bulkhead, which extends 
from the bottom of the armour-belt, 5ft. under water, to the 
upper deck, and has in all a depth of 22ft. Its thickness is 
9in. above water, tapering to 6in. at the bottom. Between 
the main and upper decks these bulkheads are shaped so as 
to form corner ports at the fore and after ends of the battery. 
Between the armour bulkheads, and at the upper level of the 
armour-belt, the lower deck is formed throughout of 2in. 
as to protect the machinery, boilers, magazines, 
horizontal armour is a peculiar feature of these 
~— For about 57ft. at the fore end there is an armoured 
d This deck is Qin, thick and 5ft. under water at the 
junction with the armoured bulkhead, but inclines deeper 
towards the stem and terminates forward in the ram. There 
is likewise a horizontal armoured deck of the same thickness 
and same a under water, extending from the after 
armoured bulkhead to the stern. These submerged armoured 
decks are intended to protect the lower part of the ship 
before and abaft and pc the 
steering vi or emergencies. From the above out- 
line it a an that the central part of the vessel for 
181ft. in length, in which all the euneling machinery is con- 
tained, may be regarded as completely protected from ordi- 
nary shots of the enemy. The ends of the vessel above the 
submerged decks are entirely unprotected by armour, and 
may, it is supposed, be riddled with shot without serious 
injury to the floatation of the vessel. The armament will con- 
sist of four 18-ton guns and eight 12-ton guns on the main 
deck, and six small s on the upper or spar deck; the 
latter in for use as torpedo-boat destroyers. 


THE NELSON. 


Two of the 18-ton guns, one on either side forward and one 
on either side aft, are situated behind the oblique portion 
of the armoured bulkheads, and the ports are so cut that 
these guns can command a cross fire at the bow and stern, 
The eight 12-ton guns disposed equally on either side are 
termed intermediate, and have in front of them the thin sides 
of the ship only. They are separated by a transverse bulk- 
head or splinter-screen lin. thick, intended to cut off each 
n’s crew from the others. This broadside of guns is 
esigned to be loaded and laid in close engagement under the 
shelter of the bow or stern armour, and may be fired by elec- 
tricity without exposing the crew. The ram is a heavy plate, 
i lar in shape, set vertically, and terminating in a sharp 
point about 1lft. in advance of the stem; it is supported by 
two side plates 3in. thick, which may be regarded as a con- 
tinuation of the armoured deck. The rudder, which is mas- 
sive, is 18ft. deep by 11ft. in breadth, and is formed by two 
thicknesses of teak planking set in a strong iron frame. The 
vessel has bilge keels 33in. deep, formed of two plates rivetted 
together and extending in — amidships for about 100ft. 
The outer bottom of the hull below the water-line is sheathed 
with a 3in. thickness of teak, which is covered with zinc. 
The seams between the strakes of sheathing are left un- 
caulked. There are to be three masts fitted, as for a full- 
rigged ship, and the coal-bunker accommodation is sufficient 
for a long voyage and cruising in distant seas. In time of 
war it is intended that only the lower masts shall stand. - 
The novelty of design embodied in the Nelson and Northam 
ton consists in the system of armouring. As may be readily 
seen, the object aimed at has been to give thicker plates to 
vessels of this class over the vital parts, at the expense of the 
exposed parts, and so to increase the offensive — by 
carrying a heavier weight of ordnance. The machinery of 
the Nelson was desi, and constructed under the direction 
of Mr. Kirk, the manager of the engineering works of Messrs, 
an independent pair of compoun ines, with verti 
cylinders, the ba ae of 3000 horses ; 
iving an aggregate power of 6000 indicated horse-power for 
both irs of engines. The diameter of the high-pressure 
cylinder is 60in., and the diameter of the low-pressure cylin- 
der is 104in. The length of the stroke is 3ft. 6in., and the 
number of revolutions to be obtained on the trial seventy-five 
per minute. These engines are constructed entirely of 
wrought iron, steel, and brass, except the cylinders, cylinder 
covers, steam and expansion valves, The two pairs of engines 
are tied together by wrought iron braces, and are fixed in the 
ship directly opposite each other. The central longitudinal 
bulkhead divides the two pairs of engines, and all the Pipes 
are a so that, in the event of collision or other 
casualty to the bottom of the vessel, either pair can be worked 
ger . The crank shafts are in two parts, interchange- 
able, 16$in. in diameter in the bearings, with an ‘aggregate 
length of bearing of 9ft. Gin, The propeller are 


= 
| gravel contains a good deal of loam, but this does 
| mot appear to do any harm. The whole of the work is 
| faced with a superior concrete Qin. thick, save in certain 
| “‘noses” and projections, where it is as much as 2ft. thick. 
The facing concrete consists of four of puddling and mill 
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hollow, and are made of Whitworth’s compressed steel. The 
screw propellers are to be 18ft. in diameter, to work out- 
wards, and of the Mangin type, i.c., two two-bladed screws 
on each boss, separated from each other. The boilers are ten 
in number, with three furnaces in each, and are set back to 
back against the longitudinal bulkhead, with the fronts 
toward the sides of the ship. They are oval in shape, 
12ft. Gin, wide by 14ft. 6in, high, and 9ft. Gin. long; and 
are divided by transverse water-tight bulkheads into four 
separate fire or boiler rooms. The furnaces are made in short 
lengths, rivetted together with flanges having distance pieces 
between them. The pressure of steam is to be 60 1b. per 
square inch. All the necessary ae and equipments 
described for other vessels are here provided.” ; ; 
Visits were then paid to the Agamemnon. Concerning this 
ship we have onl 9 to say that her length between per- 
pendiculars is 380 t.; breadth, 66ft.; displacement, 8492 
tons; and tonnage, 5469. Her engines are of 6000-horse 
power indicated, and her armament consists of four 38-ton 
guns, carried in two turrets, which will be protected by com- 
und armour-plates from Messrs. Cammell and Co.’s Works 
at Sheffield, From the Agamemnon the visitors proceeded to 
the Orion, which has a central battery, and is armed with 
four 25-ton guns. Her engines are of 3900-horse power indi- 
cated. The next vessel inspected was the Superb, formerly the 
Aamidiyeh, which, with the Orion, at first called the Bourdji 
Zaffer, was originally constructed to the order of the Turkis 
Government, and afterwards purchased by our own, The 


Superb carries sixteen 18-ton guns, twelve being placed in her | matically 


battery, two forward, and two aft, She will also carry 
twelve Whitehead torpedoes, which will be discharged from 
four carriers, two forward and two aft, at a height of 4ft. 
above water level. Her engines are of 7340-horse power in- 


dicated. 

After these ships had been inspected, the visitors were 
conveyed on the narrow gauge—l8in.—railway which runs 
through the yard to the shed wherein the Polyphemus is being 
built. This vessel is one of the most remarkable ever con- 
structed, and great reticence has been observed by the Admiralty 
concerning her. The sketch on the preceding page will, how- 
ever, serve to give a good general idea of what she is like, — 

The Polyphemus will not be fitted with masts or sails, 
but will carry a pole for signal purposes, The principal 
dimensions, &c., are as follows :— 


Length between perpendiculars .. .. .. .. 240ft. 
Immersed midship section .. .. .. .. «. 625 square feet. 
Mean load-draught of water .. on ce 
ment, load .. .. .. «. « 2610 tons, 
Builders of machinery, Messrs. Humphrys, 
Tennant, and Co. 
Type Cd age compound, horizontal, single 
eter “pressure 
Diameter of ylinders 


$8in. 
low-p cy’ +» 64in. 
Stroke of pistons.. .. oe 
Total weight of , including water in 
boilers and 10 tons of spare gear .. .. .. 490 tons. 
Indicated horse-power, maximum... .. .. .. 5500. 
Speed of vessel, estimated, maximum.. .. .. 17 knots. 

The engines are designed for simplicity and saving of 
weight. The inboard propeller shafts are hollow, of Whit- 
worth’s compressed-when-fiuid steel. The surface condensers 
are brass, There are no expansion valves. Many — of 
the engine are made of steel. The boilers are of the locomo- 
tive type, ten in number, manufactured of Landore steel, and 
designed to 120 lb. pressure on the square inch. The 
boilers stand athwartships, and are divided into two groupe 
of three and two respectively, with a fore-and-aft bulkhead 
between them, thus making four fire-rooms in water-tight 
—— The uptakes all lead into one chimney, which 
is fixed. The engines each occupy the full breadth of 
the ship, The port engines are alt, the starboard engines 
forward. She is built throughout of steel and somewhat 
resembles Winan’s celebrated cigar ship, a full description of 
which appeared Tue ENGINEER many 
years . @ Polyphemus will carry no guns, save 
one small on deck; but she wil be able 
to launch torpedo after torpedo from the orifice—which 
resembles the mouth of some fishes—in the cut water, and 
about 8ft. below the water level. But besides this she can 
discharge other torpedoes at each side, She will be fitted with 
a ram bow or snout of formidable dimensions. She is divided 
into a many compartments by suitable bulkheads, and in 
her hollow keel, if we may so call it, she will carry blocks of 
cast iron each weiging 20tons. Should she take in much water 
from being plenasl by an enemy’s shot these blocks can be 

into the sea at a moment's notice and the ship so far 
lightened. Her turtle back will be covered with scale armour 
secured to 2in. plates. This scale armour consists of a series 
of tiles, each 10}in. by 10in., by jin. thick, made of Whit- 
whe i The tiles are secured as shown, with 


impregnable to any gun which another ship of war could bri 
to beat upon her, She was begun just two van aon tad 
ext 
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THE MANUFACTURE OF PRESSED FUEL AT 
PORT RICHMOND, PHILADELPHIA, PA.* 
By E. F. Lorsgav, Philadelphia. 


ted that a ips devised by Dr. les M. Cresson, of 
Iphia, would enable us to dry. the fnel as idly as it was 
moulded, and that a continuous production in that way be 


obtained. The company was reorganised. ‘The works were pur- 

pares | the new company at an assignee’s Sale, and the oven 

was modified according to Dr, Cresson’s plan. “Anticipating a 

* Read at the New York Meeting of the American Institute of Mining 
February, 1880, 


possible failure, I had portend a plan by which I expected to be 
able to demonstrate that anthracite coal-dust mixed with pitch, 
could be manufactured with our present machinery slightly 
modified ; so that after all, 1f we were compelled to give up the 
attempt to make fuel for domestic use, there was a ibility of 
succeeding in the manufacture of a good steam fuel. ‘The plan 
suggested by Dr. Cresson for drying the pressed lumps of coal- 
dust cemented with clay did not work as well as we expected. 
It enabled us to dry more fuel than we did before, but it 
could not be made to dry more than one-half of the lumps 
produced by the press. ‘The = was abandoned, and I was 
authorised to experiment with coal-dust and coal-tar pitch. 
The cement which is used in Europe to conglomerate coal-dust 
usually dry pitch, which is prepared by separating from the 
tar, at a temperature of 572 deg. Fah., the volatile matters 
which it contains. Some manufacturers however, employ crude 
tar, others a rich tar, which has been cleared of 25 per cent. of 
its volatile substances, by heating it to 392 deg. Fah. But with 
common tar very weak fuels are obtained which do not burn 
well, and give out a strong smell and a great deal of smoke; it is 
also necessary to subject them to a baking process in order to 
solidify them, and to eliminate the more volatile of the materials 
contained. ‘This operation of course requires a special plant, the 
cost of which increases sensibly the price of manufacture, with- 
out counting the products which are lost, which have an indus- 
trial value. The crude coal-tar is also very inferior to the dry 
itch, which can be broken and even pulverised when cold, and 
thoroughly mixed with the coal-dust. This produces bri- 
uettes that give off very little smell. The mixing of the coal- 
ust and pitch is usually carried on in a vertical cylinder, into 
which the coal-dust and pitch are ch wr and auto- 
i These substances are heated gradually in the cylinder 
or mixer by jets of steam which are disch upon them from 
all sic'es; they are then triturated and amalgamated by a series 
of blades fixed on a vertical shaft. Arriving at the bottom of 
the cylinder, the materials are discharged in a pasty condition 
thro openings, from which they are placed or conveyed to the 
moul n order to obtain a good lump from this paste the 
pressure must be at least 3000 lb. per square inch, and in certain 
cases, with hard or lean coal, it is necessary to this by 
50 per cent. This heavy pressure is required by the nature of 
the paste, in order to expel the water which it contains, and to 
bring it to a compact condition. In European mixers the steam 
injected into the materials escapes with difficulty and condenses 
hence the moisture the which ex- 
strong pressure. en steam is inj rough per- 
Restiees tte materials to be mixed it loses in reality its 
pressure, that is the tendency to push asunder the sides of its 
containing vessel ; but at the same time it produces a tempera- 
ture corresponding to a considerable pemeene. Steam gives up 
first its latent heat, and then, after suffering condensation, a por- 
tion of its free heat corresponding to the difference of tempera- 
ture, and the mass thus es = This, how- 
ever, requires time, and it occurred to me that if I could dry the 
coal-dust first, bring the same to a certain degree of heat, and 
mix it with coal-tar pitch in a molten state, I would obtain 
more rapidly a plastic mixture which could be moulded by the 
—¥ a ers used previously to mould the mixture of -dust 
clay. 

I was well aware that my mixer was not the right apparatus to 
mix uy wo coal-dust and melted pitch, but I had seen at work a 
mixer invented by Mr. August Bietz” of Philadelphia, for the 
mixing of sand asphaltum for paving purposes, and I had no 
doubt that it could be modified to answer my purpose. Before 
obtaining the means to make the required alterations in the plant 
I had to demonstrate the possibility of making the fuel in this 
way. I made the demonstration in a very primitive way. I hired 
two men engaged in the tar and a business, and had 
them melt the pitch in the yard and hoistit upin buckets, from which 
I dipped the pitch with a gallon measure, and emptied it into 
the mixer. <A certain quantity of coat-dust previously heated 
had before this been discharged into the mixer. In the bottom of 
the mixer I had placed a steam Pipe, lin. in diameter, with per- 
forations of jin., through which I injected steam into the mate- 
rials until they were brought to a plastic condition, when I gradu- 
ally discharged them into the hopper of the press, and moulded 
the same without difficulty. The moulding rollers are hollow, so 
as to enable us to warm them by steam. I had no steam con- 
nections made, in order to prevent the adhesion of the materials 
to the rollers, the moulds were lubricated by means of two tin 
pans, filled with water, placed underneath each roller, and in 
which it revolved to a certain depth. The lumps were very hard. 
The demonstration seemed to be conclusive—at least, it appeared 
so to one of our stockholders, who offered to make the required 
alterations at his own risk if he was allowed to try a mixer which 
he had devised, and which, he thought, would answer my purpose 
as well as Dietz’s mixer. The attempt was not a successful 
one, and as our means were nearly exhausted, I had but a poor 
chance of carrying out my ideas, when another stockholder came 
in who approved my plans, and offered to apply them, on certain 
terms and conditions, which were acce by the company. 
There is a rule attributed to Bacon which says :—‘‘ Begin with 
observation, go on with experiments, and supported by both, try 
to find a law and a cause.” I tried my best to apply that rule. 
The man who is experimenting, and wants to have absolute facts 
to work upon, is often made to doubt his own sagacity and capa- 
bility, for he must often change his course of action by reason of 
deductions drawn from experiments. It so happened with me. 
I had carefully planned with Mr. Dietz all the details of his 
mixing machine, in order to adapt it for our purpose. Still, I had 
lost sight of one essential point, and that was to keep the mate- 
rials, when mixed and brought toa plastic condition, in a hot 
condition in a close conveyor, instead of an open one, as we have 
now. The pitch acquires its cementing rties from 170 deg. 
to 212 deg. nada 170 deg. it loses j wae When ex to 
the atmosphere, the mixture chills gradually, and when the pitch 
coating of the particles of coal is chilled it prevents the per- 
fect adhesion of the particles under pressure. ile the pressed 
lumps are warm their surfaces are smooth, and the chilled 
particles apparently adhere, but when the lumps are cooled, 
the rubbing of one lump against another sets loose the chi 
particles, which accumulate and create dust again in the coal 
— the carts, and in the cellars of the customers. This 

lefect, however, can be easily remedied by replacing the open con- 
veges wades the mixer by a closed one, and heating the moulding 
ro! with steam. In Dietz’s mixer are two horizontal shafts, 
to which are clamped a series of blades placed at opposite 
angles, and which make thirty-five revolutions in a minute. 
en are mixed they the con- 
veyor undernea‘ ope ok in the bottom e mixer, 
which are opened and food ty mane of sliding doors operated 
by a lever. In this conveyor the materials are also carried for- 
ward towards the hopper of the press by blades placed at the same 
angle on two horizontal shafts, but they make only 34 revolutions 
per minute. With this mixer a quan materials, weighing 
& little over 1000 1b., is mixed and brought to a plastic condition, 
ready to be moulded, in the short space of 24 minutes. The coal 
and the pitch are both measured, and the proportions are 9 per 
cent. of pitch to 91 per cent. of coal-dust, moulding press 
is com two rollers geared together, on the periphery of 
which are milled out a series of semi-oval cavities, connected with 
one another, in order to facilitate the dropping © the lumps from 
the mould on an endless belt placed underneath. The efficacy of 
moulding rollers is not nccid ental or arbitrary, but is governed 
by certain rules, which may be determined on mathematical prin- 
ples, if not with perfect exactitude, at least with a tolerable 
degree of accuracy. Moulding rollers accomplish the compression 
of materials more by a squeezing or bruising action. They 
sess the i yg advantage of squeezing the materials so that the 
feed is only a short time between the rollers, This advantage is 


a very important one, and it will not be surprising if rollers, as a 
matter of fact, are destined hereafter to play a great part in the 
manufacture of artificial fuel. 

If we follow the materials im their pomege through two 
rotating rollers, we find that they begin to adhefe at a certain 
point, depending partly on the dimensions of the rollers and 
partly on the size of the lump. The particles of coal coated with 
ry receive no pressure at the first point of contact from the 
ace of the rollers, but from the drawing-in action of the two 
revolving rollers. The squeezing pressure which is thus exerted 
on the materials is produced entirely by the gear of the rollers, 
because, through the rotating motion, the plastic mixture is 
drawn into a gradually decreasing compass, and must be highly 
compressed and moulded. This reduction takes place regularly, 
both rollers possessing an equal speed. The speed being equal, 
the ae leaves the rollers in the shape given by the moulds. 
If the arrangement of the compressing rollers is such that they 
may be approached to one another at will, by means of springs, 
the first result must be a diminution of the amount of power 
required, in comparison with the rollers with fixed pressure. 
The — of the materials will also be more regular, and the 
danger of breakages from pieces of iron stones, &c., which are 
often found in the coal-dust, will be avoided, the springs yielding 
to allow the passage of these foreign substances through the 
rollers. It is to be etted that our rollers are brought together 
by means of screws, instead of springs. ‘The t difficulty is 
the regulating of the feed. Rollers of large diameter draw in 
the feed better than those of a smaller diameter. The feed ought 
to enter under the regulating diaphragm, along the whole length 
of the rollers in an even stream ; still this cannot always be the 
case, use the stream of materials is not even. certain 
friction takes place between the particles of coal and pitch, 
because the proportion of pressure on ne of the feed in 
the middle varies from the pressure exe on the particles next 
the rollers, the latter being more compressed and sometimes 
crushed. The entry of the feed therefore should not be forced, 
for in this case either a portion of it will pass through the rollers 
not sufficiently compressed, or a stronger pressure will have to 
be employed, which would alter the result desired, and would 
produce lumps sufficiently compact to resist rough handling with- 
out breaking, but not sufficiently porous to insure free combus- 
tion, without a blast or a strong draught. The greatest difficulties 
experienced in the moulding of the coal and pitch were to obtain 
a regular feed of materials, and to prevent the accumulation of 
materials which solidified in the hopper of the press. These 
accumulations prevented also the Bon delivery of the materials 
between the rollers, I succeeded in ee these difficulties 
by a very simple contrivance which works perfectly. The coal- 
dust is dried and heated by two sets of four revolving drums, 
which answer well a dry weather, but when the coal is 
very wet we have some culty, and we are unable to dry and 
warm a quantity of coal sufficient to kee 
press running. is defect, however, can be easily remedied by 
increasing the size of the outlets for the escape of the moisture 
evaporated from the coal. The defects of the present plant could 
have been corrected long 26° had I had the opportunity of 
carrying out my ideas. rough force of circumstances I was 
compelled to allow others to try plans of their own. The result 
was expensive, unsatisfactory, and unsuccessful expcriments, the 
legitimate outgrowth of which was disappointment, —— 
ment, loss of time, of money, and of production, At last, how- 
ever, I was allowed to have my own way, and the result was a 
success, although obtained with imperfect means. The coal was 
placed in the market by myself, and'I introduced it from the 
start for domestic use. It was supposed that the smoke and the 
strong smell of the burning pitch would be a serious objection to 
its use, but by careful instructions given to customers, the incon- 
venience from the smell and smoke was hardly perceptible to 
those who followed instructions. While experimenting with the 
fuel in different heating apparatus, I ascertained that when the 
lumps were but half consumed, if the poker was handled 
roughly, the particles of coal would disintegrate and would fall, 
unconsumed, through the grate-bars into the ash-pan, seem- 
ingly increasing the quantity of ashes, but in reality losing the 
heating power of the unconsumed coal. This was caused when 
the lumps were red-hot to a depth of about a quarter of an inch. 
Each lump would then become, so to say, a small retort. The 
pitch which held the particles of coal together, in the centre of 
the lump, would gradually be drawn through the red-hot crust of 
the lump and be consumed, and when the lump itself was partly 
burnt, and reduced to about one-third of its volume, there was 
not sufficient pitch left in the nucleus to keep the particles of 
coal together until they were consumed. 

In order to remedy this very serious defect I mixed with the 
anthracite coal dust about 8 per cent. of powdered bituminous 
coal. The result was a better fuel, which did not disintegrate, 
coked in the fire, and was almost entirely consumed, leaving but 
a small quantity of ashes, when compared with the fuel made 
from anthracite without the addition of bituminous coal. This 
last fuel has found a ready market. It ignites readily, lasts as 
long as the ordinary anthracite coal, and it does not clinker. A 
good many of those who have tried it do not wish any other, and 
they send in new orders whenever their supply is exhausted. It 
has been the main object of inventors of machinery for the 
manufacture of artificial fuel, to obtain a large production in 
lumps of a small size. It is easy to obtain a large production in 
pe of a large slze, and no better machine has yet been devised 
to obtain a large production than that described by Dr. Grinshaw 
in the Journal of the Franklin Institute, of September, 1879, 
and which is manufactured in France, by the Société Nouvelle 
des Forges et Chantiers de la Méditerranée. The production of 
a double machine, of the smallest size, does not exceed 9G tons in 
twenty-four hours, in lumps weighing very near 31b. My press 
will manufacture in one hour 13 tons of lumps weighing 24 oz. 
each. ‘These lumps — no drying or baking. They are con- 
veyed to a screen in eight minutes, and that time is sufficient to 
cool the ae ‘They are then ready for delivery. The pressed 
fuel would much improved if the coal-dust was previously 
washed, and in the erection of new works it will be essential to 
provide washing apparatus for that purpose. The difficulty now 
seems to be to secure a sufficient supply of coal-dust at the ship- 
ping points; and as there is a market for pea and dust, the coal 
companies do not feel inclined to dis in our favour of the 
dust proper, so as to enable us to manufacture a fuel which would 
compete their own coal. The successful manufacture of the 
pressed fuel, being, however, a demonstrated fact, it will 
evidently be in the interest of the large companies to erect 
machinery to utilise the coal-dust, instead of — ing it up around 
the mines. Whether the manufacture of the p fuel is 
carried on vy Ah or by the coal companies, the community at 
large will be benefitted by the utilisation of coal-dust, which was 
considered until recently a worthless material. I have struggled 
during twelve years to obtain this result. I persevered under 
the most trying circumstances, having to overcome financial as 
well as m cal difficulties. I am satisfied now that very little 
remains to be accomplished, in order to make the manufacture of 
pressed fuel from coal-dust one of the most important industries 


of Pennsylvania. 


the mixer and the 


Hupson Ramway Tunnet.—A caisson has been constructed 
in order to commence work on the waterl Hudson Tunnel 
Railroad. The caisson is finished and p! in position over the 
inundated shaft, and the work of sinking it was n Aug. 30th. 
It is uncertain how long it will take to get it down to the 
desired position ; when that is done an arch will be turned over 


the ends of the two tunnels, work will be resumed on the com- 
pos- | pressed air plan, and a new effort made to clear out the tunnel 
and reach the bodies of the men lost there about two months 
ago, 


one screw stud at each corner, and onein the middle, the whole ; 
surface being flush; and it is anticipated that she will be : 

to Chatham by the steamer, and went on 

y the ordinary 5 p.m. train. Among those present were Mr. 

Joseph Bernays, Charles Horsley and 

Jabez Church, vice-presidents; Messrs. Baldwin Latham, : 
and Robert P. Spice, past idents ; Messrs. F. E. Duckham, 

members of council ; Messrs. . 

A. Valon, A. Le Grand, E. W. Brooking, F. E. Houghton, 

T. H, Martin, and B. Reed, secretary. 

Many of the members and their friends dined together at 

the Guildhall Tavern. 

In a paper on the manufacture of artificial fuel, read at the 

Philade) hia meeting of February, 1878, I enumerated the diffi- 

culties which T had to succeeding in the sizing 

of coal-dust and clay, the compressing of the same mixture, an SSS 000—=T—aOo>aw—=—oa—V—VT—Va=a= 

the waterproofing a the lumps. The drying of the lumps, after 

the was the and | 
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BOILERS AT THE DUSSELDORF EXHIBITION. 
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A vERY noticeable feature in the Dusseldorf Exhibition is 
the number of compound and tubular boilers, about a 
dozen of which are under steam. It has not been common | 
in exhibitions of this kind to devote as much attention to | 
boilers as to engines, but at Dusseldorf, though there is no 
lack of engines, the boilers on exhibition are both numerous 
and of special designs. Amongst these Steinmuller’s boilers, 
of which we gave full particulars in our impression for the 


1lth June last, attracted a good deal of attention, owing to 
e@ 
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PIEDBOEUF’S BOILER. 
the novelty of the arrangements adopted to show the rapidity 
and constancy of the circulation. These we have described, 
and need not refer further to them. Another boiler possess- 
ing features of interest, though not shown at work, is ex- 
hibited by M. J. Prégardien, of Deutz. This boiler we 
illustrate herewith. It consists of two large cylindrical 
vessels, the one above the fire-grate and the other superposed 
and connected with the lower cylinder by a large vertical 
pipe at each end, and by a series of small tubes between 


LONCITUDINAL SECTION 


these. Both cylinders and the pipes and tubes contain 
water, the steam space being obtained in the upper cylinder 
or vessel only. The plates forming the upper part of the 
lower vessel A and the lower part of the upper vessel B, are 
made of extra thickness, as they are tube plates pierced with 
a large number of holes. At first sight the arrangement 
might appear to be attended with complication and weakness. 
This, however, is not the case, neither will there be an 
difficulty in making repairs. The two main vessels, A and 
are firmly connected by the two pipes C and D, and the 
small tubes afford, with the extra thic 


Fig. 1. The small tubes are easily put in or replaced. The 
ends which are fixed in the upper vessel are enlarged, the 
lower ends being of the general diameter of the tubes. They 
are slipped into place from the apper vessel, and each end is 
made a tight fit in the holes, ey are then fixed } hres 
ordinary tube nder, The tubes are bent sufficien’ a 
enable their ends to enter the tube plates normally to their 
surfaces, Ample means are provided for internal examina- 
tion of the boiler through the necks at the opposite ends of 
the two vessels. The arrangement secures very large heating 
surface, and the circulation of the water is probably very 
rapid and efficient. In place of the single lower v: A the 
inventor proposes for boilers to use two lower vessels, 
the three being placed as in Fig. 3, and he also pro to 
adapt the arrangement to Cornish and Lancashire boilers, as 
shown in Fig. 4. The difference in the ing, as shown in 
Figs. 3 and 4, are merely alternate forms to suit different 
views as to covering up the upper parts. 

Another novel ent of boiler is shown by M. 
Jacques Piedboeuf, of Dusseldorf and Aachen. This also 
consists of two main cylinders or vessels, the one above the 
other. The lower is a Cornish boiler, and the upper a vessel 
containing a number of horizontal tubes. The two are con- 
nected at the rear end by a large pipe as shown in the 
annexed cut, Fig. 5. The peculiar feature of this boiler is 
that there is a steam space in both the upper and lower 
vessels. Ata short distance infront of the connecting pipe 
there is in the lower vessel a dia 


“wo plate projecting 
downwards rather more than half the distance een the 
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FRONT END SVERSE SECTION 


shell and flue. The space in front of the diaphragm becomes 
a steam space, and is connected with the steam space in the 
upper vessel by a pipe containing a valve opening upwar 

A float in the lower vessel is employed to insure the opening 
of this valve as steam is formed and*the water lowered, The 
steam from the lower vessel thus passes off into the —_— 
vessel, the extra head of water in the back part of the boiler 
being maintained by the steam pressure, and the motion of 
the water constantly maintained by the tendency of the un- 


PIEDBOEUF'’S BOILER. 


balanced hydraulic head to assert itself as steam passes off. 
The gases pass from the Cornish boiler through the tubular boiler 
to the front, and thence through the space surrounding both 
boilers to the chimney. Although both boilers have thus a 
steam space there is very little voces f of shortness of water 
in the lower boiler, in consequence of the head which 
would have to be lost before shortness occu and as this 
head in the boiler at work at Dusseldorf is 7ft., even a fall of 
a fraction of the head could not well pass unnoticed, We 


— 
PREGARDIEN’S BOILER. 
FIC.7 Wt Fic.8 
= 
oh 
| SSS A 
SASS 
Wes 
| 
| 
| c.6 
| plates, as much strength as is removed by the holes, but | as, id 
| additional strength is secured by sta tes, as seen in | 
| | 
— J NY 1 
VE 


Sept. 24, 1880. 


THE ENGINEER. 


229 


noticed one of these boilers in course of erection in the 
Hohenzollern locomotive works near Dusseldorf, and one has 
been at work some years in the sugar refinery of Messrs, J. 
J. Langen, Loehne, Cologne. Another arrangement of the 
boiler is shown in Fig. 6. Mr. E. Berninghaus, of Duisburg, 
has also a boiler at work, consisting of an upper and lower 
vessel, and each having a steam and water space; but in this 
case the two steam s are connected to a yo cage u 
steam reservoir by pipes without any valves. ey are thus 
in free communication, The water spaces are co 

a a entering the a vessel or boiler at the water line. 
In the Piedboeuf boilér a valve is n in the pipe con- 
necting the two steam ts, but jiler, 
the feed-water being fell i into the upper vessel, and simply 
running into the lower vessel as it rises above the water line 
in the pe sod vessel, there is no unbalanced head of water 
and no valves are anywhere necessary, the water pipe just 
referred to never being full of water. 

Besides the boilers we have described there are several 
other tubulous boilers on the Root principle. Two boilers 
are shown with Fox’s corrugated flues, the dne being made b 
Mr. H. Pauksch, Landsberg, under the Pauksch patent, 
the other a Cornish boiler by the Koehnische-Maschinenbau 
Actien Gesellschaft, of Barjenthal, The boiler is 3lft. in 
length, 7-2ft. in diameter, and has a flue 4°25ft. in diameter, 
ym so high as to leave about 10in. clear between it and 

e lower part of the shell. Two series of side return tubes 
are also fitted in the boiler, and through these the gases return 
from a brick lined smoke-box. They thenreturn tothe chimney 
at the back through two flues 17‘5in. diameter. The boiler is 
lagged with wood and not set in brickwork. A large Gallo- 
way boiler is shown by Messrs, K. and T. Moeller, Kupfer- 
hammer. It is 33ft. in length, 6°75ft. in diameter, has two 
flues 2°8ft. in diameter, containing no Jess than fifteen tubes 
each. Mcst of the boilers of the tubular and compound type 
at the Exhibition are made to work at pressures higher than 
are common in this country, namely, from seven to twelve 
atmospheres, and all those at work supplying steam for the 
many engines in operation work at a pressure of six 
atmospheres, The boilers at work could not very well be 
examined as to quality of workmanship, but the Piedboeuf 
boiler was not at work on one day of our visit, and we then 
noticed that the workmanship in all exposed to view is 
of the very best. The boiler by M. J. Prégardien also shows 
excellent workmanship. A boiler much resembling that of 
Messrs. Steinmuller, already referred to, is exhibited by 
Messrs. A. Buettner and Co., Uerdingen. The steam cham- 
bers at the top are, however, enclosed in the boiler setting, 
instead of being outside, as in Steinmuller’s, and two or three 
such chambers are rey The general arrangement is 
shown in Figs. 7 and 8. The tubes are large, and instead of 
being inserted in water chambers are connected by connecting 
pieces as in Root’s boiler. The grate also differs from Stein- 
muller’s in that it is a steeply inclined step-grate, and the 
feeding is by means of a hopper, which is kept filled with 
coal, and is so far air-tight that almost all the air must pass 
through the grate, the fuel used at Dusseldorf being very 
strall coal. baffle plate is placed over the rear part of the 
pos Bayne and the gases as they escape from among the 
tubes sweep the bottom of the steam vessels on their way 
to the chimney, in reaching which they pass a feed-water 
heater. The boiler at Dusseldorf is male to work to a pres- 
sure of twelve atmospheres. The te surface is small, 
under 13 square feet, while the total heating surface is 1150 
square feet, the water space being about 122 cubic feet, 
and the evaporating capacity said to bs 260 gallons per hour, 


DALE'S PATENT SAFETY SAW GUARDS. 
Tue accompanying engraving illustrates an improved saw 
ard, invented by Mr. Dale, Glanville’s Wooton, Dorset. 
being pressed down by the timber or sliding carriage causes 

the lever B—which is on the spindle which passes through 
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the sides of bench—to pull down the lever D by means of the 
connecting rod C, which causes the first guard E, being on 
the same spindle as D, to rise and allow the timber to pass, 
which then pushes up the second or loose guard F, which 
works loosely on the same spindle. 


COMPOUND HORIZONTAL PUMPING ENGINE, 
STAVELEY. 


On page 232 will be found an elevation and of a large 
horizontal compound pumping engine, with Davey’s differ- 
ential valve gear, at the new Hollingswood pit of the Staveley 
Company, near Chesterfield. The engine and all connected 
with it, will be further illustrated in another impression. 


A New Roiiine Mii Catirornia.—The ions for 
erecting the rolling mills of the Central Pacific at eleameate are, 
says an American Exchange, now in active progress. The site 
for the building, which is immediately by the side of the overland 
track, and south of the nee shop, has been cleared and staked 
off for the foundation. he building will be 80ft. by 180ft., 
with alean-to addition for boiler house, &c., 20ft. wide, and running 
the entire length. This will make the building 100ft. by 180ft. 
The posts or sides of the building will be 30ft. in height, and the 
bridge 53ft. from the ground. e roof will be of corrugated 
iron, similar to the depét, and have an area of over 22,000 square 
feet. The engine being constructed at the shops for these works 
will be of -horse power. It will be a vertical engine with 
cylinders 32in. in diameter and 36in. stroke. It is expected there 
will furnaces, with a boiler for each, to run the engine and 
the immense steam hammer, which will weigh about 10,000 Ib. 
The anvil block, or bed upon which it is to play, will weigh about 
25 tons. Acrane for use at the hammer will be of sufficient 
ie bed to from 25 to 30 tons. It is not yet determined 
whether this will be operated bo AS ag power or other method. 
The purpose of the rol mills is 

everything of iron and used by the railroad company, 


eventually to manufacture |’ 


Amongst the 
the works of the 
recent visit of the Institution of Mec 


number of notable machines inspected at 


herewith, Flangin 


inclination is to a still further adoption of this effective 
operation ; and although the flanging of flues has been done 
by machines specially constructed for that particular pur- 
the bulk of flanging operations has been performed by 
and no machine of a comprehensive character has been 


introduced before this, 


THE STEAM BOILER SMITH. 
MESSRS. CAMPBELLS AND HUNTER, DOLPHIN FOUNDRY, LEEDS, ENGINEERS. 


In Fig. 1 we illustrate the operation of flue flanging. Here 


w Shipbuilding Company during the | a flanging block, with separate anvil, is mounted upon 2 
few | swive =| slide, upon which it can be moved as required. 

created greater interest than the flanging hammer illustrated | This block ; 

vith, is a favourite method of dealing with | is carried an adjustable roller or rollers for taking the end 

certain joints in boilers of all kinds in these days, and the | thrust of the flues, plates, &c. On each side of the roller 


has a projecting angular face in front, upon which 


carriage are two wrought iron arms, and two others on each 
side of the anvil block, each arm having a small runner at the 
outside end; these arms keep the flue square, and the 
runners assist it when being turned round. For turning the 
flue round when flanging, two chain s with ratchet 
motion and sufficient_chain} are{provided ; these barrels are 
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fixed in frames upon the foundation plate, one on either side 
of the flue ; the Shain is given a lap round the flue, and is 
wound on to the empty barrel as it unwinds from the full one, or 
the flues can be revolved easily by hand. Flues up to 4ft. 
diameter can be done at one heat, and so accurately finished 
that the levelling block is not required, and although they 
may have been out of truth before, when flanged they 
are perfectly gircular. The flues of the s.s. City of 
Rome were all done by this machine at the above-named 
works. 

The anvil block is arranged to admit a variety of anvils for 
fianging end plates up to 15{t. diameter, tube plates, dished 
crown plates, &c.; and for setting back the bottoms of 
vertical fire-boxes, and the guide block will admit heads to 
suit. 

In Fig. 2 we illustrate the machine as used for welding pur- 
=< In doing this work, a welding block is mounted upon 

he long slide ; this block carries a welding bar upon which 
saddles may be fitted for different diameters. The block and 
bar carrying the flue are traversed along the bottom slide, and 
as much length as can be heated may be welded at once. The 
usefulness of the hammer has been further developed by the 
Leeds Forge Company in the manufacture of their well-known 
Fox’s corrugated flues, the diameters of which at the ends 
are reduced upon it prior to flanging. 

By the foregoing operations it will be seen that the machine 
covers agreat range of work of a kindred character, where 
the easily ted blow of a hammer is for the 
varying conditions of hot iron, In works of limited extent, 
the machine may be fitted with an ordinary smith’s anvil 


upon the bottom slide, when it can them be used for the in 


different kinds of smith’s work, stamping, &c. The guide 

block of the head works in patent guides, which may be 

ne to the greatest nicety, thus insuring the accuracy of 
work, 


LETTERS TO THE EDITOR. 
(We do net hold ourselves the opinions of 
nme opinions of our 


THE THOMAS AND GILCHRIST PROCESS. 

Sir,—As a member of the Iron and Steel Institute, I had the 
pleasure during the recent meeting at Diisseldorf of visiting 
several of the principal steel works in Germany, where the basic 
process was seen in full spapaaeam, ond these can be no doubt 
whatever that good malleable iron can ap | be uced from 
phosphoriferous pig iron by the Thomas and Gilchrist method 
which will be found suitable for shipbuilding purposes, &c., 
although its weldi may not be quite 

manufac’ y the puddling process. y impression, 
however, is that iron made by the latter process is to a very con- 
siderable extent doomed, and that “oe iron will eventually take 
its place; but at the same time I feel equally certain that steel 
that will harden and temper well cannot be satisfactorily pro- 
duced by the basic process out of phosphoriferous iron, and quite 
concur with Mr. I. Lowthian ’s opinion, that unless pig iron 
for the basic process can be made at 20s. per ton cheaper than 

tite irons, the Bessemer hematite makers need not fear 
being superseded by the use of Cleveland, Lincolnshire, or any 
other common brands of pig in the manufacture of, at any rate, 
the harder qualities of Bessemer steel. 

This being the case, I fail to perceive what advantage railway 
companies can possibly derive by the adoption of rails manu- 
factured from soft ingot iron as compared with the use of iron 
rails made by the plies process, which have been almost 
entirely superseded by the manufacture and use of steel rails 
converted from hematite and Swedish brands of pig iron by the 
Bessemer —- which will undoubtedly wear at least three 


times the life of ordinary iron rails. Tuomas Hampton, 
Pheenix Bessemer Steel Works, The Ickles, Sheffield, 
September 15th. 


THE WHITWORTH SCHOLARSHIPS. 


Sir,—Your notice of the Gilchrist Scholarships serves as a 
reminder that it may not be inopportune to inquire as to what 
has lately come over the Whitworth ‘ exhibitions,” “scholar- 
ships,” or “‘ prize”—for they appear to be most uncertain in 
character—that these really handsome premiums should, in the 
practical element, be degraded to the level of *‘the meanest 
capacity.” Referring to the prospectus of 1879—the basis on 
which the awards of this year have been made—we find in Rule9 
that ‘‘ No candidate can obtain a scholarship who has not attained 
sufficient handicraft power.” The test of this will be making two 
Whitworth screw bolts lin. diameter, and 4in. to Gin. long, with 
hexagonal heads and nuts true within 00lin. That six months’ 
notice should be given of the precise character of the *‘test” to 
be applied, makes the test obviously ridiculous. It is said—and 
there is nothing improbable in the suggestion—that during last 
winter a eal of scrap was made by intending competitors 
in acquiring the occult art of “‘making lin. Whitworth screw 
bolts,” and that the investment of time and talent has “ 
But to what does it alltend? In order to complete the laying of 
this “‘royal road” with a wooden pavement it is only f er 
necessary that the Science and Art Department should publish in 
the Whitworth prospectus the precise questions which will be put 
to candidates at the next examination to test their acquaintance 
with theory ! : ADEPT. 

Accrington, Lancashire, Sept. 20th. 


THE NORTH-EASTERN ENGINEERING COMPANY'S WORKS. 


Srp,—In reference to Mr. Jamieson’s letter in last week's 
ENGINEER on the subject of the cost book system in use at the 
North-Eastern Marine Works at Sunderland, I desire, in justice 
to Mr. Jamieson, to explain that when I said I believed that Mr. 
Spencer introduced the system at the works in Sunderland, I did 
or intend to claim for him that he 

system. After reading Mr. Jamieson’s ex ion I readil 
admit that this credit belongs te him. I remember when I called 
once at the Sunderland Works Mr. Spencer explained the system 
to me in nearly the same words as you explained it the other day 
in THE ENGINEER. the same occasion I made the acquaint- 
ance of Mr. Jamieson, who was then engaged in the office depart. 
ment of the works. 

It is clear from Mr. Jamieson’s letter that the “‘ confusion ” 
and “mistake” arose entirely from giving to Mr. Allen in y 
descriptive article credit that did not belong to him. As a ad 
cost system is a thing of some interest to most engineers, you 
will perhaps allow this further reference to the system in question 
to appear in THE ENGINEER. A MecuanicaL 

September 2ist. — 

ENGLISH AND AMERICAN PATENTS, 

Srm,—Those of your readers who are interested in the articles 
and correspondence on the above subject now appearing in your 
pages, may think it worth their while to refer to an article from 
the Scientific American, quoted in your issue of July 2nd, 1875, 
vol. xl., page 5. W. Sirver Hatt. 

Nuneaton, Sept. 2ist. 


lation, but I do know that I have further official knowledge on 
the subject, and to inform him that he has been deceived 
and led into publishing what is false. If he has not been so mis- | 
led let him give the name and address of the person di 


June, 1880.” I do not know what he implies by an official trans- | 


fire-box, a necessity on account of its flat surfaces. The arrane, 
ing, t.¢., the spacing of these, their size, &c., was much thought 
about pag Stephenson, and remains unaltered to the present 
time. ith him, Iam sure, the invention was original. In a 
di , however, at the Institution, in May, 1878, upon a 


details as emanating from official sources. ‘The pleas he raises 
elsewhere as an excuse for the Blea Moor ‘Tunnel accident—that 
brakes require to be kept in order—would apply to any con- 
tinuous brake; but it appears to me they were raised without 
reference to brakes in general, but in defence of one brake in 
particular. 

Surely if there had been—which there was not—an accident at | 
Lille, such a defence as a question of science would have referred | 
to that brake, if there had been a continuous brake on the train. 
Everyone conversant with brakes knows that at times they will 
fail, and more often when automatic than when simple; but they | 
will fail often enough without invented lent lied 
and reported by Mr. C. E. Stretton. 

37, ford-street, Covent-garden, 

22nd September. 
ROCK DRILLING IN CHINA. 

Sim,—The drawing herewith, Figs. 1 and 2, illustrates a 
peculiar rock drill stand or support, recently designed by me for | 
use in the shafts at Tong Colliery, Nort ina—the maiden 

in the shaf: T i North Chi hi id 
foreignised mining project in the Chinese empire. The term | 
‘* Spider” has been given to this support, chiefly on account of 
its somewhat leggy appearance, the facility with which its arms | 
can be moved in any direction, and the want of a short easily | 
understood name. It will be seen that its novelty, if any, exists | 
in the fact that a heavy centre body or pices replaces the one com- | 
monly in use in France and Belgium, which required three or more | 
clumsy stays screwed up against the sides of the shaft to keep it © 

place. Against arguments relative to extra weight, it may | 
be said that no modern shaft-sinking operation is without the 
means of quickly raising weights considerably over a ton, while | 


Frepx. 8, HaGcarn. 


it is that the total weight to be lifted at each blast is ' 
\\ FIG.2. 
A PLAN AND SECTION OF 
BODY AND CENTRE WEIGHT 


N 


Y 


not more than is required by the so-called French method, which | 
does not give anything like the same facilities of working 
the drills over a very rough floor in a shaft encumbered with 
uumps and other obstructions. No. 1 ‘‘ Spider” has given satis- 
action and works perfectly; the centre being made of boiler-plate | 
is, however, somewhat too bulky; so in No. 2 cast iron is 
instead, the shops of the colliery now being furnished with a | 
foundry. The “Spider” is dissected at each blast, viz., the arms | 
and drills — sent up, also centre weight. The body is | 
then suspended from a hook, about 30ft. from face. A very | 
short time is — to re-erect it, as its exact centreing is quite | 
unnecessary. The legs of the tripod are driven on to the rock, or | 
through the sludge resting in the sump, until they are quite firm. | 
wedges at the sides are then driven home, the vibration after- 
wards assisting to keep them tight up. Compressed air is 


» | conveyed to the drills as usual, by means of flexible rubber pi 


i 
The pressure averages 60 lb. The weight of one arm, with drill 
complete, is 280 lb. Total weight of tripod when at work, 2000 Ib. 
ith regard to stability, it may be stated that the drills have 
made holes when the arm es simply been attached to the 
against rock. e weight to lift is only 4 
which is much less than the water barrel in use when full of 
water. It is obvious that these weights can be reduced, if 
considered necessary, on small works. It is found in practice 
that these weights give no trouble whatever. 

In some instances, where heavy explosives and a very uniform 
rock exists, Brain’s system—usually termed radial—may do 
better work than the “Spider ;” but where a high dip and very 
irregular floor, i.c., sides, have to be dealt with, the “Spider ” is in 
every way superior, especially so in the pews ce, where 
gunpowder is the strongest agent procurable. 

Fig. $ shows an alteration which has been made to the rock 
drills; by loosening the set screw, by means of the feed handle, the 

piece which holds the screw thread, and thereby the 
machine, can be raised out of the slides, thus permitting the 
“bits” to be changed very easily in the deepest holes without 
ever altering the m of carriage or that of the machine. 
This has om yoyet be an important improvement, as formerly the 
machine way, es 
hine had to be shifted in some hich at times al! the 
centreing and lost the hole. 
. 4 shows a trivial but useful improvement, which, if tried, 
will generally adopted ; it consists in a soft iron 
collar e 


drift blasting, the dontgm s for which are nearly completed; the 
will be done, as before, in colliery work- 


shops. CLAUDE DER, 
Kai Resident C. E. N. M. Co., 
‘on Ping, near Tien Tait 


paper by Mr. J. P. Flannery, on “ Boilers for Very High Pres- 
sure,” it was stated by Mr. Scott Russell that he had used a 
system of stays in 1827, and, therefore, prior to the Rocket. I 
am quitesure, however, that this wasfunknown to Mr. Stephenson, 

In your article last week you refer to the method of securi; 
the ends of the tubes in the Rocket, and quote an observation o! 
Mr. Smiles, to the effect that attempts were made to secure the 
tubes by “soldering to brass screws, which were screwed into 
the boiler ends, standing out in great knobs.” All I can say is 
that I believe this to be quite erroneous, and that such a method 
was never tried. ‘ 

There was much discussion as to the best method for securin, 
the tubes, and quite probably the above was discussed, but it 
was not actually tried—indeed, to have done so and then changed 
to the ferrule system would have implied the formation of new 
boiler ends, which certainly was not done. The ferrules were 

iginated at Newcastle, at Messrs, Stephenson’s. — 

When speaking, in my last, of such alterations in type as the 
locomotive engine has undergone since those known as the Planet 
class, I ought not to have omitted the link motion—now so 
universally used in marine engines as well as locomotives. This 
and the injector I regard as the most admirable improvements 
the locomotive has undergone. Gro, H. Partres, 

31, Stockwell Park-road, September 21st. 


THE TEMNOGRAPH, 

Srr,—I notice in your impression of the 17th inst. a letter 
signed Francis Campin, in which he not only claims to be the 
inventor of the Temnograph, but taxes my brother, Mr. A. M. 
Kymer-Jones, with making use of designs @ in his office some 
sixteen_ years ago. Either Mr. Campin’s bump of invention 


FIG. ¢. FIC.3. 
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DETACHING 
DRILL- BIT COLLAR ARRANGEMENTS 


must be most remarkably developed, or this is a most curious 
coincidence. It is true that my brother was a pupil of Mr. T. 
Campin, and this fact perhaps may be a plausible argument in 
his, Mr. Campin’s, favour. Mr, Campin, like many other 
engineers, has doubtless made an attempt to produce an automatic 


| section plotting instrument, but as he acknowledges he has failed 


in an essential point, which, in my humble opinion, m brother's 
designs effectually overcome, I should not think this matter 
worthy of notice had Mr. Campin simply stated that he had 
conceived a similar idea which he had carried to a certain point 
and then given up; but when he pany | affirms that the only 
difference between his invention and my brother’s is in the name, 
I feel bound to protest, and must request him to lay the designs 
to which he refers before the Institute of Civil Engineers, or 
some other influential cnglnpseing society, in order that oF may 
be compared with those which have recently appeared the 
Institute of Civil Engineers’ ‘* Proceedings.” 

I take upon myself to make this request, first, because my 
brother on his departure for Brazil, where he now is, handed over 
to me the management of the temnograph ; and secondly, because— 
and I say it with all deference to him, for he deserves every 
credit—I myself, who was never acquainted with Mr. Campin, 
su) ted many important points in the construction of the 
machine. Nor should I withhold the praise which is due, and I 
am glad of this opportunity of acknowledging it to Messrs. 
Troughton and Simms’ clever foreman for the assistance he has 
given in overcoming what sometimes appeared serious difficulties. 

52, cont, Westbourne Park, Rymer Jongs. 

r 


September 22nd. 
STEEL BOILERS, 


Srz,—I am not in the habit of answering anonymous letters. 
If your correspondents will append their names to their letters, I 
shall then be able to judge wi ne oo 
information on the subject. D, Greta. 

Leeds, Sept. 21st. 


TENDERS. 


ARNOLD LOCAL BOARD OF HEALTH, 
ERS FOR SEWERAGE WoRKS. 


—When ou wee. ing 
ereof I chant the of the 


I omitted to mention the stays secured 


No. Name of Tenderer. pneu, 
8. 
1. Cook and Bennett, Spalding .. .. .. .. .. 9972 0 0 
2. Bell, Jno., London... Q18L 0 0 
4. Smith, Peter, Manchester .. .. .. 904312 0 
5. Mc. Kenzie and Co., London ., .. «. 8600 0 0 
6. Coupe, Jno., 4 09. (90 160 
7. Rushworth, Jno., Nottingham .. .. .. .. .. 8299 7 8 
8. Dawson, Frank, Bury .. .. .. .. «. 8169 0 0 
10 Knight, J., Loughborough .. .. .. «. «. 787515 7 
11. Greaves, Jno., Armold .. .. «1 «+ «+ 779810 9 
12, Tomlinson, Messrs., Der 770 0 0 
13. Meats Bros., Nottingham ; 7538 2 4 
14 Johnson, oo « 7588 6 8 
16. Jeffries, R., Conway ve O97 Mb 
venor an toke-on- Tren’ 
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pped gently in or out of the holder, in which, even with great | 
care, some drills will stick or refuse to enter readily. This same | , 
2 is about to be applied to every bit leaving the smithy. | 
/ 
CONTINUOUS BRAKES. | 
Siz,—In your impression of the 17th inst. Mr. C. E. Str 
adheres to the statement that an accident, of which he furn 
details, did peppes on the 30th June, and in confirmation th 
furnishes what he styles ‘‘ Copy of Official Translation of f 


Serr. 24, 1880. 


RAILWAY MATTERS. 


SEVERAL miles of the Barbadoes Railway have been completed, 
and work is being pushed forward with energy. 

THE Legislative Council of Western Australia is determined 
to carry on the Eastern Railway without any delay, 

THE Trinidad Railway is go far completed that a locomotive 
will be able to run as far as Claxton Bay when the bridge over 
the Couva river is finished, 


A party, headed by Professor Beele, has started to wy 
the country th which the Hudson’s Bay and Nelson’s 
Valley Railway pass, 

ENGINEERS are engaged in surveys for the purpose of 
determining the site of the projected tunnel under the St. Law- 
rence between Hochelaga and Longueil, 

Tr it stated by an American epabemmpceney that * the Baldwin 
Locomotive Works in Philadelphia month shi 

ney is goi ro farce or 
yet the manufacturers are limited to those 
of the colony who might be counted off on very few hands, 

THE surveyors on the Newfoundland Railway are 
according to The Colonies and India, with a deal of 
tion from the country in certain localities, who i 
that the railway has so ing to do with confederation, to which 
the islanders are bitterly opposed. In one instance a surveying 
party experienced some very rough usage, The authorities have, 
owever, interfered. 


In this column of our last lengeenden, it was mentioned that 
the first Post-office van fitted oes Pintsch’s system 
had commenced to run on the South- n Railway, This 
refers to the first Post-office van on that railway, o similarly 
fitted travelling Post-office has been running on the Great 
Eastern Railway since Jun , and er are 80 
fitted in Germany and eeowhene, 

Mr. Swarprics, general manager of the Great Eastern Railway, 
who isa bout to proceed to New Zealand to visit some of 
family, was entertained on the 11th inst. at the Alexandra 
Palace oo heads of the various de ts of the Great 


Eastern Railway, and was presented with a service of plate of 
the value of 250 guineas, as a mark of the respect of those with 
whom he has Gating ble of 


ment of the railway. 


A MARBLE tablet to the memory of George Stephenson was 
in the way 8 n in on com- 

placed in the rail tation of Turi the 19th inst., to 
memorate the fiftieth anniversary of the opening of the first rail- 
way between Liverpool and Manchester, The ceremony was 
attended by the municipal authorities, the English Consul, repre- 
sentatives from the different Italian railways and the wor 3 
societies, and by a great number of rs, Several s 
were made, and were received with great a 

THE speed observed on some of the railways in the United 
States is rapidly spprceshing Has attained on English lines. A 
train was recently run from Jersey City to West 
distance of 90 miles, in 93 minutes, which included four stoppages 
and a slackening of the train at two different ts, The number 
of stations between the two cities is 54, and slowest train of 
the day, stopping at all these stations, completes the whole 
distance at the rate of 45 miles an hour, while two of the after- 
noon trains regularly make over 48 miles an hour, 

A RECENT official German report gives the total length of rail- 
way lines in operation in Germany at—in round ni 
32,000 kilometres, and of telegraph lines at 59,900. Austria has 
18,887 kilos. and 48,700 kilos. respectively, The British Isles are 
credited with 27,892 kilos. and 40, kilos.; France with 
23,300 kilos, and 57,100 kilos.; Italy with $000 kilos. and 
24,000 kilos.; Spain with 6200 kilos, and 13,600 kilos.; Russia with 
22,000 kilos. and 94,000 kilos; the Netherlands, 1900 kilos, and 
ng kilos.; Belgium, 3789 Ikflos, and 5200 kilos.; Sweden, 5220 
kilos. and 9013 kilos. The United States are set down at 
sees kilometres of railways, and 152,400 kilometres of telegraph 


es, 
A REPORT has been presented by the Public Works Commis- 
sioners upon the progress of the South Australian railways. On 
December 31st, 1879, there were 5344 miles of railways and - 
ways opened for traffic, re ting 8 total cost for way, w 
,455, m er an average r 
mile of £6569, e re’ refers to the Great Northern Railway, 


ui 
Port Darwin aktars : “‘ Nothing short of a capacity to maintain 
a high rate of speed will enable a transcontinental line of railway 
to successfully compete with the class of steamers now engaged in 
the passenger and mail service between Australia and Europe.” 
Tue Paterson, N. J., Guardian says that an engine is now in 
pate of construction at the Grant Locomotive Works, which, 


is thought, will eclipse for speed anything yet built.” Te will | ©* 


k like an ordinary engine turned upside down. The machinery 
will be on top of the boiler instead of under it, as usual, and the 
boiler will hang very low on the wheels. There will be two pairs 
of driving-wheels, but instead of having them follow each other, 
one pair will be on top of the other. The real driving-wheels 
will be the upper pair, and they will turn in the opposite direction 
from that in which the en is going. They will rest upon the 
rims of the other pair, which will in turn rest on the track, The 
revolution of the upper , by friction, is expected to drive the 
lower pair, the tires of the latter serving as tracks for the upper 
ones. It is thought that a good deal greater speed can be got out 
of the machinery by this construction, and it is expected by the 
inventor that it will be the fastest locomotive ever made. 
Practical workmen, however, think it won’t go at all. It will 
look very fummy, as it is running through the country, with the 
upper pair of driving wheels, 5ft, in diameter, revolving up in 
the air in the wrong direction at a tremendous speed, 
quaeateten, rocking-bars, link-motion and pistons on the tup of the 

iler. 

One of the most important adjuncts connected with the 

t ting is the vast and increasing railway traffic 
which has to be provided for by the various rai way companies 
—— running powers to Doncaster. Although the er 

y turned out to be very wet the trains from almost all parts of 
the country were well filled despite the dull state of trade. The 
arrangements this year were very extensive. The various sidin 
which throughout the year are devoted to the coal and other traffic, 
were cut up into portions and made to do duty as s stations. 
Some idea of the vast traffic which has to be dealt with may be 
gathered from the fact that 136 trains left the Doncaster station 
and the sidings between the houra of 4 and 9,20 p.m. In 
addition to the various priyate trains were run at the 
instance of Earl Fitzwilliam, Lord Lieut. of the West i 
the Earl of Wharncliffe, Wartley Hall, Sir J. D. Astley, Mr. R. 
Winn, Nostel Priory, Mr. Charleaworth, Wakefield, and Mrs. A. 
Wilson, Hessle, ‘orm ” no fewey than 28 trains 


‘rom the “‘u 
were despatched, eleven of which belonged to the Great Northern, 
thirteen to the M., 8., and L., and four to the Midland railway 
companies. The ‘‘down platform” presented animated 
appearance from about 4 o’cloek until 9.30, in the course of 
which time 36 8 left. Of these, 24 belonged to the Great 
Northern, whilst the North-Eas Lancashire Yorkshire, 
and M.,, g., and L,, ran four s each, Twelve well laden 
trains were run by the Midland the Shak sidings, 
The St, James’ Bridge sidings were given up to the M., 8., and L., 

‘arious South York- 


ings between 


y ran twelve 
the hours of 730 of night 


THE ENGINEER, 


NOTES AND MEMORANDA. 
Ir is stated that lard oil was found by Professor to 
superior in ne re when heated to 280 deg. Fah., 
oil, and that ut £20,000 is saved by its use in the 


I ‘hthouse and beacon service of Am 


ety, gives facts seem to point to the 
conclusion that it is not improbable Jupiter is still hot 
to give out light, thongs only in 1 periodic or 
ve manner. Assisted by his wife, he applied 
to the problem, and submitted to the Society 


photograph upon which he based his 


A peat bog has been unearthed in the course of excavations 
made hy navvies in the employ of the railway company at Rhodes 
Bank, Oldham. It is i with so-called 


of t, consisting mosses, represents 
mubacral vegetation A few months ago a fossil forest was dis- 
covered in Oldham, 

SWITZERLAND is not equall from of 
lation of 8 of Stats which the’ preset 
ation of Swi a " ars 

to the mortality, 1879. 


19,450 marriages, 86,180 bi 

births ; 15,591 children died in their first 
end their first and the beginning Ph 
between five and fifteen, 19,939 persons died between fifteen and 
sixty, 20,531 of sixty and upwards, The number of fatal 
accidents was 1719, of which 1 befell males and 333 females. 
The es for the same period numbered 701—606 men and 95 
women—and 88 persons lost their lives by murder, 

AccorDING to the last official 
enormous ay of 6} 
divided in the different provinces in the following i 
Naples, 3,310,000 acres ; Lombardy, 310,000 ; 
Piedmont, 610,000; Emilia, 350,000; V; 350,000 ; a, 


90,000, 


130,000 ; Sicily, 180,000; 
must be add i 


Daily News, no reason why all this land should remain unprodue- 
tive, or why it should yal a bread to the 92,000 persons who 
for want of food. of irrigated 

in Italy is 474 francs, of non-irrigated, 32 francs. 


matter, 256 ns to the on, consating of carbonate of soda 

3 Ol ic matter, s su. Loy 


of soda and potassa, 120 grains: of sodium and potas- 
7, ; organic matter, silica, alkaline sulphates, &., 
Some interesting particulars re to the fact that in some 
tropical countries the electrical of the lowest 
atmospheric layer are much more marked than in tem 
climates have been lately eee by M, Amat from ex neces in 
the Northern Sahara, ithout insulating from the 


he could often get sparks 0°05in, to 0°07in. by sim 
ing a pocket-comb through his hair or beard, This poe 4 
in dry, hot weather, on return from a 


excursion over 
plains, the most favourable time in 


ys, one sees on Arab horses long 


number of crackling sounds are heard, and, if it be in darkness, 

ks are seen. The electricity libera 
MM, Amat finds to be positive. 
with the ground, does not show such 
electric fluid as the horse d and friction is necessary to 
develope it. The horn of the 
insulator. 


A system of rainfall observations has been established in the 
East Indian Archipelago under the superintendence of Dr. 
ood no and the results for 1879 are now published. In the 

n 


ts varying from the level of 
the sea to a height of 6404ft. Their distribution among the 


and Timor. The 
on July 13th; 
it may be remarked that at the same place on the four days 


ending the 15th of the same month, 20°48in, fell. The least 2, 
ann 


rainfall at any station was 53-27in. at Kotta Radja, and 


the largest 282°33in. at Padang Pandjang. Of the 59 stations for | 459) 


which there are returns for the whole year, the amount exceeded 
100in, at 33, and 200in. at 5 of the stations. The greatest 
number of days on which rain fell at any station was 274 at 
Soekawana, and the least 136 at Onrust, 


eastern end of an immensely deep valley eae g rom between 
the weatw south the Cayman 
Islands, and up into the Bay of Honduras, The Cayman 
Islands and the Misteriosa Bank were found to be summits of 
belonging to a submarine on its 
southern slope—of the range running slong south-eastern 
side of Cuba. The valley is narrow at its eastern end, but 
widens between the western end of Jamaica and Cape 
3000 fathoms within fifteen miles 


ex 
av breadth of hty miles. It covers an area of over 
85,000 square miles, yp # a depth nowhere 


the greatest depth of 3428 
fathoms. The low island of Grand Cayman, which soarcely 
0 


stands 20ft. out of the sea, is really the summit of a mountain 
is submarine 


exceeding that of any mountain the North American con- 

tinent, “Calculating the of Bie fountain in Jamaics 
this v » it would give an altitude of 

nearly 20,000ft., exceeding any of the Himalaya range, 
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MISCELLANEA. 


A VALUABLE seam of coal has been found at Balmain, one of 
the suburbs of Sydney, New South Wales. 

THE ceremony of presenting Sir H. Bessemer with the freedom 
at Se City og pak. om will take place on the 6th prox. at the 


fractured on her homeward voyage from New York, and powerful 
tugs had to be sent to her assistance. 

A nesouurion has been carried in the Queensland Parliament 
to give a bonus of £5000 for the first 500 tons of marketable iron 
manufactured from Queensland ores. 

Mas, Ciirvorp is to receive a pension from the Civil List in 
—, of the eminent services to mathematics of her husband, 
the Professor W. K. Clifford, F.R.S. 

THE official journal of the vilayet of Yemen, Sand, announces 
a disco’ valuable if true, to the Turkish Government, namely, 
thet a gold mine has been discovered in the district. A 
detachment of soldiers has been sent to guard the place against 

and a commission has been appointed to examine and 
report upon the mineral prospects. 

A Luorn’s despatch, dated September from the officer 
the naval forces in the Dutch Indies, announces 
that the stone lighthouse on First Point Tanjing Koelong, west 
coast of Java, has been thrown down by a violent earthquake. This 

was for the guidance of vessels entering Prince’s 
in the Straits of Sunda. 

Tue entries of exhibitors in the Brewers’ Exhibition, which 
opens on the ist prox., are very numerous, and the exhibition 
will possess interest on account of the new fiscal regulations 
affecting malt and hops which come into force in October, and 
there is great activity in adjusting processes of manufacture to 
the new conditions, so as to take advantage to the full of the 
remissions of duty, and, at the same time, to avoid the imposts 
which remain, 


AMERICAN papers rt that about 30 miles from Santa Fé, 
the ital city of the Territory of New Mexico, the soil on which 
the village of itas stands has been found to be strongly impreg- 
nated with gold. The public authorities of the Territory have 
commissioned some experienced engineers to report on the case. 
sgl te have been found very rich in the precious metal, and 
cas \—** dirt "—has been sold at the rate of 3 dols. a pound 
weight. _ 


A coup medal has been awarded to Messrs, George MacLellan 
and Co., Glasgow, for the excellence of their collection of india- 
rubber belts and other engineering goods, exhibited at Sydney. 
A melancholy end attended the enterprise of the head of this 
firm. Mr. e MacLellan, after attending the exhibition 
died on his way home, before the awards were made known. 
Mr. MacLellan was the son of the senior mer in the long- 
established and well-known firm of P. and W. MacLellan, of 
Glasgow, and Upper Thames-street, London. 

So satisfied have the Great Eastern Railway Company been 
with the electric light at tLeir Liverpool-street aS 
they have increased the number of lamps from 16 to 31. 
of the new lamps are outside the station, one being close to 
piverpost-cteest, a second at the foot of the Rem ws to the main 
line, and a on the approach to the suburban booking-offices 
on the Lo level. The system is also extended into the 
boo! and instead of being so heretofore, to 
the platform, has now been carried to ) 
forms also, 

A Somewuar novel brewery has been established in Nether- 
field-road North, Liverpool. The bre is placed at the rear 
of the other buildings, on an eminence, On the upper floor is a 
grain vat, wherein the malt is thrown, an elevator with small 
zine buckets is connected to take the malt to the top hopper, 
which passes into a lower one, and is conducted by a wooden 
shoot to the ded malt mill, and is crushed and 
through a sieve into the mash tun, at the top of which 
stands the water-boiling vat. The grain is forced out of the 
mash tun on to a canvas elevator to the malt kiln and dried. The 
brewery is, says the Country Brewers’ Gazette, what is called self- 


THE serious pollution of the river Arun and its adjacent streams 
has been brought before the Horsham Guardians by Dr. Kelley, of 
Ww whose report stated that the pollution of the river, 
streams, and mill-ponds near the Broadbridge conjunctions of the 
above watercourse could be traced unmistakeably to the defective 
outfall of the Horsham new sewage farm. Along the river, some 
distance west of the town, all the water had become a black, 
thick, offensive fluid, exhgling dangerous gases. Dr. Kelley pro- 
nounced the sewage pollution of the river very serious as d 
local public health, and found that the stench was unbearable in 
those branches of the river Arun agitated by the mill wheels. 
The guardians to co-operate with the Horsham Local 
Board in steps to be taken for remedying the evil. 


A NEw screw, which is adapted for driving, and which enters 
the wood without tearing the grain, has been patented. 

imlet point is dispensed with, and a cone point substituted. 
The thread has such an angle that it drives in barb fashion, 
offering no resistance in entering, but firmly resisting all attempts 
to withdraw it except by turning it out with the screwdriver. 
The head is flat, but in setting it @p two studs or square-shoul- 
dered projections are raised in it by the one operation. The 
screwdriver takes hold of these instead of the customary nick, 
and holds quite as firmly, and whem driven flush the projections 
on the head are not in the way, and do not disfigure it. It is 
said that this screw can be made one-third cheaper than ordinary 
screws, the principal saving being effected in doing away with 
the necessity of sawing the nick in the head. 

THE Jamaica papers give details of the terrific cyclone by 
which the island was recently visited. About 8 p.m. on the 18th, 
the wind, which had been rising for about five hours, began to do 
damage, and it lasted in full force till about 11.30 p.m. Fine 

had been blown down in every part of Kingston Park. 
The havoc was greatest in the upper B sey of the city, the more 
solid construction of the stores and offices in the lower thorough- 
fares having saved them from the serious effects experienced 
elsewhere. The harbour was asad spectacle— every wharf was 
ruined, A large number of ships were ashore, and all the small 
craft in port were so injured as to require extensive repair. The 
Market Pier, paved with large stones, was greatly dam Li 
and the stones themselves were thrown right and left, 
tramway lines were blocked by fallen trees, and the railway ren- 
dered im ble, The that an fron roof at the 


pers assert 
The lum t. by 15ft., lifted entire, rolled up the 
Anerican Survey Departmen the propose to wind lik atick of cinnamon, and whir! dietanco ot 
this great valley the Deep,” in ot The iron railway 


bridge over the Rio 


Proresson Henny Draper, ina read before the 
fanating boulders of all sizes. These are supposed by a 
local geologist, Mr. J. Nield, to be of marine origin, though the ‘ 
es OF Inarsny land, of | nearly 
one-half falls to the Neapolitan vinees. ‘There is, says the 
/ 
In the neighbourhood of Silver Lake, and about sixteen miles 
south-west of Spokane Falls, Washington are two 
small lakes, known as the medicated lakes, which the er mK, 
American says are likely to become a great resort for invalids. 
One lake is a mile and 7 long aud of @ mile wide ; the other a 
trifle smaller. about a mile apart. For ordinary bathin, 
they are said to delightful, The water invigorates and i 
f refreshes the whole system, and leaves the skin soft and oily. 
analysis of these waters, by Dr. R. G, Rex, of Portland 
arid 
seven to 7 
horses, pre} 
summer ds 
the middle of the tai aressi i il with the hand, a sting. 
and expresses regre na the iin pelng con ucted ne 
3ft. Gin. gauge, as being unsuitable to that of the line / 
e year the num nere to 125. a 
ions extend from 95 deg. 20 min. to 129 deg. 53 min. E. long., 
r and from 5 deg. 53 min. N. lat. to 10 deg. 10 min. S. lat., and as| ‘Tue returns of the Registrar of the London Coal Market show 
that there has been a continued decrease in the a con- 
is 76 on Java, on Sumatra, 7 on eo, 4 on Celebes sumption of coal — é 
| as compared with 1879. uring last mont’ one, thoug’ @ 
and 4 on_ Billiton, 3 on Madeira, and 1 on each of the islands sea-borne coal entering the metropolis increased over 14,000 tons, aie 
Bio there was a decrease of 20,826 tons in the railway-borne coal. 
During the first eight, there were brought into the bounds & 
323,878 tons of sea-borne coal—an increase of 185,766 tons ; : 
925,247 tons of railway-borne coal were brought in, which is ; 
by 294,814 tons than in the same period of last year. More 
has been sent out of the metropolitan district, and thus the 
: apparent consumption of the metropolis is 170,448 tons less in the 
first eight months of the present year than it was in the same 
period year. 
THE depth, and nature of the bed, of the Caribbean Sea have 
recently been investigated by the United States coast survey 
steamer Blake. Amongst other survey works, a line of soundings 
from St. Jago de Cuba to the east end of Jamaica was run, ; 
when a depth of 3000 fathoms was found twenty-five miles south 
of Cuba. this to be the 
Cuba, and 2800 fathoms within twenty-five miles of Jamaica. 
T it altogether it was found that this submarine valley 
Except at Or three are the summits 
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IGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., den Linden. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, it necessary to 
"inform correspondents that letters of inquiry addr cased to the 


these instructions. 
*,* We cannot undertake to return pope 
must therefore request copies. 
*,* All letters intended for insertion in THE ENGINEER, 07 


A. Z.—To the Science and Art rtment, South Kensi 

J. C. anv 8.—Gas furnaces are largely used for firing boilers, especially on 
the Continent. Siemens’ and various other systems are emplo: 

J. 8. (Swansea).—Jn practice, and with screw-down stop valves, there would 
be no augmentation of pressure; the pressure would gradually ise 
itself between the two boilers. We have known the covers of cylinders 
to spring, the valves being of the sudden admission type, but we have not 
seen any diagrams from 8 engines, 

ANOTHER MecuanicaL Enciveer.—Your letter is far too personal in its 
tone to possess general interest, and under no circumstances could we 
vublish ut save over your own name. Apart from this, however, it appears 
to us that quite enough has been said concerning Mr. yp cmd in Mr. 
Spencer's absence. What remains to be said must be said by himself. 

J. R. Bropiep (Worcester).— The process is not one for cutting files, but 
Sor sharpening worn files, and consists in directing a sand blast against the 
worn file from the rear at an angle of about 10 to li deg. By this means 
the roots aswell as the upper part of the file teeth are cut away toa certain 
extent, but of the practical success of the process we are not informed. 

H. 8 —We cannot answer your questions without knowing something more. 
Although your wheel runs in six inches of backwater, which is running 
away at the same as the wheel is revolving, there may be no loss of 
eficiency. Again, if it be a bucket wheel with ventilating back- 
water may do very little harm, and you would distinctly gain by the 
ouunntel diameter. If, however, the wheel is a common breast wheel with 

radial, or nearly radial, float boards, then it must not be run in back- 


when shrunk. On the North Kent line vertical strips of wood are let 
into the jaw of the chair to aid in holding the key. 


BRASS WIRE GAUZE. 
(To the Editor of The Engineer.) 
Sir,—Kindly allow me to repeat my inquiry for patent brass wire 
drying machinery, 


uze for centrifu sugar made, I believe, b: 
‘enarth, 


TAPIOCA AND INDIGO MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Could any of your readers interested in the manufacture of 
information and 


tapioca or machinery su) me with estimate 
email it? pply D. W. R. 


ber 22nd. 
SUBSCRIPTIONS. 


Cloth Cases for binding Tar Enarxeer Volume, price 2s. 6d. each. 

The following Volumes of Tuk Enainger can be had, price 188. each ;— 
Vole 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 49. 

A complete set of Tuk Enaineer can be made up, comprising 49 volumes, 
price 40 guineas. 

Foreign Subscriptions for Thin Pa; Copies will, until further notice, 
be received at the rates given paying in 
advance at the published rates will receive Tuk ENGINEER weekly and 
of te the Publisher Paper Copies mney be had, 

vice 
preferred, at increased rates. 


ittance by Post-office Order. — Ai Be Brazil, British 
Columbia, British Guiana, Cape of Good Ho —% mt 
(Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 


United Btates, West Const of Avia, Wet Indies, China vid Southampton, 
Spas, Soden, £1 16s, Chili, Bornso, and Sava, £2 Singapore, 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and — : odd lines are 
charged one shilling. The line averages seven . When 
tisement measures an inch or more the charge is ten shillings per inch. All 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
81x o’cLock on THuRSDAY EVENING IN EACH WEEK. 


*~* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Riche ; all 
other letters to be addressed to the Editor of THE Enatnegr, 168, Strand. 
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EXPLOSIONS IN COAL MINES, 

Tue Seaham disaster adds another to the long list of 
catastrophes which have been caused by the ignition of 
fire-damp. There is nothing specially noteworthy about 
the Seaham explosion. The circumstances are practically 
identical with those of most coal mine explosions. The 
destruction of the shaft lining and pit head gear ; the 
crowding of workpeople, widows, and children to the 
mouth of the shaft; the descent of brave men; the 
rescue of a few from the depths of the earth ; the uncer- 
tainty about the fate of many more ; the efforts to restore 
ventilation ; the subsequent inquiry into the cause of the 
accident ; all these things are repeated year after year 
with an awful monotony. Any newspaper reporter of 


*\mine. The moment an explosion took p 


experience could sit down in London and write an 
account of an explosion in almost any mine in England, 
which account would be very accurate, without ever 
visiting the place ; or being told more about the catas- 
trophe hen ig” ora “little” one. Itis 
evident that this e case, it is quite unnecessary 
that we should here ta any descriptive particulars of 
the explosion in the collieries. Our purpose is 
to call attention to one or two points conn with such 
disasters, which seem to us to 
; 

+ miners call fire-damp is, as our better informed 


the | readers know, a mixture of air and coal gas, which may 


or may not be explosive. One part of coal gas in ten of 
air seems to be the most potent mixture which it is 
possible to make, but unfortunately the proportions vary 
within comparatively wide limits; and mixtures of seven 
parts of air to one of gas will explode as well as others 
in which the constitutes a fourteenth part of the 
whole. There is besides in some pits another source of 
danger, namely, the presence in the air of a very consider- 
able quantity of coal in an extremely minute state of 
division. It is not as generally known as it ought to be, 
that when the surface of a particle bears a large propor- 
tion to its solid contents, oxidation may p 80 
rapidly as to constitute combustion. Thus, for oxeeels, 
steel filings sprinkled through a lamp flame, burn vividly. 
and a preparation of lead, in which the lead is redu 

to a state of extreme subdivision, will inflame spon- 
taneously the instant it is brought into contact with the 
air. A test tube in which a few grains are sealed u 
may be broken and the powder shaken out, when it wi 
fall to the ground in a shower of brilliant sparks. 

dust mixed with ordinary air makes a distinctly explosive 
mixture ; so does the dust or stive of wheat. It is by no 
means impossible that many explosions in cval pits have 
been caused by the accidental firing of the dust, which 
has besides served to transmit flame to distant workings 


charged with gas. Another point worth notice is that | H 


increase of pressure will cause mixtures not before explo- 
sive to become explosive. Thus there might be a mea- 
surable and yet safe quantity of gas in the air in a coal 
i due to the 
ignition of coal dust, the pressure would at the moment 
be increased, and, the mixture before innocuous, would 
explode with frightful violence. Such things as these 
must all be borne in mind. There is another, which 
deserves even more attention. When ventilation has 
done its best in a pit, corners will remain, and hollow 
laces in the roof, in which gas will hang and cling, 
ause the current cannot touch it. In a moderately 
rapid stream, indentations in the banks may hold 
the same water unchanged for an hour at atime. In the 
same way, a hole in the roof of a roadway in a pit may 
hold hundreds of cubic feet of nearly pure coal gas, 
which lurks there undisturbed by the air current 
roaring beneath it. In some mines with irregular 
roofs it is the practice to send men in in advance 
of the miners to “brush” the gas out. A miner 
will sometimes have to brush with his jacket the gas 
out of the confined cell off the main road in which 
he works. At one time it was the custom to send a man 
in with a naked light on the end of a long rod to fire the 
gas in crevices overhead. This practice is not now per- 
mitted, but we are not quite certain that it is not carried 
on without permission. Having conceded that gas is pre- 
sent in this way in coal mines, it remains to be considered 
whether it is or is not present in sufficient quantity to do 
all the mischief which usually attends on an explosion. 
A cubic foot of gas burned to the best advan may 
develope 600 thermal units, and do work equivalent to 
lifting 600 x 772 lb. one foot high—in other words 
the explosion of 10 cubic feet of a mixture of which 
coal gas formed one-tenth and atmospheric air nine- 
tenths, would suffice to lift 463,200 lb. one foot high. 
Taking the weight of a = cage, with two loaded 
trucks on it at 3 tons, or 6720 lb., we may say that the 
explosion of the mixture we have named would suffice 
to blow the cage from the bottom to the top of a shaft 
68ft. deep. Thirty times the quantity, or 30 cubic feet 
of gas, would be enough to eject a cage with its load 
from the deepest shaft in the country. It is probable 
that the gas in an explosion is not burned to the best 
advantage. The figures we have given are to a large 
extent based on the results of laboratory practice ; and 
in a mine, the sources through which energy could be 
dissipated are numerous, and the mixture would not 
necessarily the proportions most conducive to 
efficiency ; but it must not be forgotten that, no 
matter in what way the explosion does work, that 
work must be evil work; so that if the omy «gp e gas 
be not expended in blowing the cages into the pit head 
gear, it is et re mangling miners or bursting open 
oors and brattices. We have often heard the remar' 
“What an enormous quantity poh. must be explod 
to do so much harm.” In ity a few hundred 
cubic feet might suffice to do all the mischief accom- 
plished at Seaham. No more dangerous fallacy can exist 
than the idea that a large volume of gas is needed to work 
much harm. As we have said, quite moderate quantities 
burned in confined s such as coal pits, will do in- 
calculable mischief. Wehave indirect testimony of amost 
oe kind to the fact that not much gas is needed 
to bring about a terrible explosion. In well-managed 
mines, such as that at the ventilation is very 
a ; all the great airwa of the mine are traversed 
a current which blows like a strong wind in the faces 
of those who advance inst it. In the smaller roads 
the current is, it is true, less violent, but there is hardly 
a spot to be found in such a mine as that with which we 
are dealing in which there is not astrong draught, Now 
it is very difficult to suppose that under such conditions 
accumulate to any extent in the mine; 
er, it is well known that coal gas is, when inhal 
in even small quantities, very unwholesome. It is said 
that air containing less than 1 per cent. of it is intoler- 
able, and cannot be breathed for more than a minute or 


in some danger of being | lam 


two with impunity. If, then, coal gas were present in 
quantity in a mine, it is clear that no miners could 
work in it. We write thus for the benefit of those of our 
readers who are not practically conversant with coal 
mining. We may add, however, that for others argu- 
ment on the subject is unnecessary. It is well known 
that in properly-managed fiery mines the normal volume 
of gas in the pit at any one time is very small. 

hy, then, it may be asked, do miners use saf 
ps? The answer is that, as we have said, even a sm 
quantity of gas may by its explosion do terrible mischief, 
and because outbursts of gas, more or less sudden, fre- 
quently take pm and would if the miners were work- 
ing with a naked light cause at the least local explosion 
any one of which would perhaps suffice to inflict dreadf 
ny on those close by. In a really explosive mixture 
of air and gas, the safety lamp is useless. In the first 
place, tae miner could not work in such an atmosphere ; 
and in the second, the lamp would quickly become red- 
hot, and an explosion would follow. The lamp is useful 
because, in the first place, it pouate or ought to prevent 
the ignition of sudden outbursts of gas or of small 
isolated lots, so to speak, of explosive mixture which the 
miner may pass through or come upon round some corner 
when he least expects it. The lamp immediately indi- 
cates danger, and the miner usually extinguishes it and 
retires until a current of fresh air can be sent to the 
place or the can be brushed out. Under all the con- 
ditions which we have assumed to exist, namely, ade- 

uate ventilation, the use of good lamps, and the fact 
that men cannot work in a place where gas is 
present in large quantity, it might be said that an 
explosion would not take place at all, and when we 
bear in mind that explosions in coal-pits do not occur 
every day; and that hundreds of fiery pits have been 
worked for years and years without a catastrophe, it will 
be seen that the difficulties standing in the way of the 
causes which bring about an explosion are very great. 
uman science has succeeded in doing this much at all 
events. Let it not be supposed that when a miner opens 
his lamp to light his pipe that an explosion must ensue, 
or that it is the first time he has done such a thing. The 
truth is that lamps are opened and pipes lighted day 
after day and night after night, and nothing happens. 
Constant immunity gives confidence. The lamp is opened 
once too often, and there is an explosion, and then it is 
said that the ventilation was bad, or that aig precau- 
tions were not used by the mineowners or those in charge, 
whereas the ventilation is peerpe perfect, and the men 
run risks which they would not otherwise incur, trusting 
to ventilation to bring them off scot free. We may sum 
up the conditions of most mines in gas-bearing coal by 
saying that a very small quantity of gas will suffice to 
produce a terrible explosion, but that the utmost pre- 
cautions are taken to prevent the accumulation of this 
small quantity. 

It must not be too hastily assumed that when gas 
accumulates and an explosion takes place the ventilation 
is in fault. Our own conviction is that seven-tenths of 
the explosions which occur are due to “blowers ;” falls of 
roof ; risings of the floor, or other causes which deliver 
large volumes of gas suddenly into a working. With this 
kind of thing ventilation cannot deal all at once. It in 
the first instance really does harm by supplying the 
oxygen, without which the gas would be innocuous ; in 
the second, it carries the explosive mixture through the 
mine until a naked light is found, and then we all know 
what ensues. Against blowers it is impossible to 
, taped no one can foresee their occurrence ; but it 

oes not follow that they must always work mischief, or 
be the means of dealing death and destruction around. 
Fiery mines can be, and are, worked safely by taking the 
requisite precautions, and these consist in the use of the 
best safety lamps, each lamp to be tested after it has 
been lighted in an explosive mixture of air and coal gas, 
which can be done in a moment, before it is given to the 
miner; secondly, in taking particular care that the 
workings are sufficiently examined for gas by competent 
men before the miners enter them ; thirdly, in gp 
care that the bratticing, doorways, and partitions are 
so as to leave as few lurking places as possible for 
gas to accumulate and hide in ; and, lastly, in provi 
ample means for ventilation. The furnace is now an 
then a source of r, and ought long since to 
have been abolished. It seems strange indeed that dee 
in the bowels of the earth a huge fire should be allow 
to exist while within a few dozen yards men are working 
with safety — The sheet anchor of the colliery 
peraneie: and the miners alike is ventilation ; and the 
‘an can secure that much better than any other arrange- 
ment which has yet been invented. 


TRADE PROSPECTS. 

Ir is now known that the harvest in Great Britain and 
Treland is at least up to the average in quantity, and 
probably in quality. The difference in value between 
the agricultural produce of 1879 and 1880 is estimated at 
not much less wt 20 millions sterling. This sum we 
can either retain in this country or spend on other things 
than food, as we please. The good harvest has also 
imparted a certain amount of confidence ; and thanks 
partly to it, we are now experiencing some revival of 
trade. But ironmasters, cotton-spinners, shipowners, 
agricultural engineers, and railway directors, to say 
nothing of City merchants, ask each other very anxiously, 
“ Are we really going to have good times? Is trade going 
to revive permanently?” Various answers are given. 
Their character mostly depends on the temperament of 
the speaker and the frame of mind in which he happens 
to be. Many persons hold that it is impossible to 
answer such questions accurately. We do not think 
this latter statement is quite true, and it will not be out 
of place just now if we say a few words on a subject of 
the most vital importance to our readers. ' 

Before it is possible to say whether trade will be good 
or bad in the immediate future, it is necessary to attach 
some definite meaning to the words. If good trade 


LEIPSIC.—A. 
NEW YORK.—Tsae Wittmer and Rocers News Company, 
81, Beekman-street. 
cases, be accompanied by a large envelope legibly directed by 
writer to himself, and bearing 
answers received by us may be fi to their destination. No 
notice will be taken of communications which do not comply with 
contamiung questions, must name 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of ; 
anonymous communications. “ 
| 
water. You would lose instead of gaining by the change. 
H. L. J.—The Great Western Railway Company was, we believe, the first to 
adopt the system of placing the key on the inside, instead of the outside, 
the rail. The objectis to prevent the track from spreading if the keys fa 
out, During the recent dry weather, on most roads, the platelayers were 
: very hard pressed to keep the keys in. We have ourselves seen as many as 
six keys lying on the ground on a short length of main line near London, 
The absence of a key on the inside is not so likely to do harm as if it were 
absent on the outside. The plan of driving keys alternately inside and 
outside was, we believe, tried some years ago, with the idea that the 
rail a little between the chairs would hold lhe even 
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means large sales of all sorts of commodities at prices 
highly remunerative to all concerned, then from the pro- 
ducer’s point of view trade will not be good. If the 
words mean the sale of large quantities of commodities, 
and the ee ie employment of large bodies of men, 
women, and children, then there is reason to hope for 
the best. There will no doubt be more to spend 
this year on agricultural implements, and ships, and 
houses, and food, and clothes, than there was last year, but 
the old days of good trade will never return permanently, 
and it is not, perhaps, after all, desirable that they should— 
that is to say, if we take a broad cosmopolitan view of 
the uae If we take the other or patriotic view, it 
is to be greatly regretted that we shall no longer enjoy 
the monopoly of supplying steam engines, and cotton 
goods, and coal, and iron to the rest of the world. But 
we must make up our mind that it is not to be again, and 
that year by year each nation will become more and 
more self-supporting. If it were possible to disband the 
vast armies of the European Continent, it would go 
hard with England. A multitude would be at once con- 
verted into producers, and the industrial resources of 
France, Germany, and Russia would perforce energy 
and these countries would buy little more from us. The 
United States have no army worth the name, and if their 
working inhabitants would only consent to take less of 
the good things of life, and let the consumers have 
more—that is to say, if they would only accept lower 
wages than they do now—the United States would pro- 
bably buy nothing at all from us. High wages in the 
States are a great assistance to us. 

Assuming, however, that we all start fair, it remains to 
be considered what chance the English manufacturer has 
of selling quantities of coal and iron and cotton goods, 
and so on at a profit. Professor Bonamy Price, of 
Oxford, in “ The International Review” for this month, 
deals with a work on “Money,” recently published by 
Professor Francis Walker, of Yale College. Professor 
Price s of “The fearful commercial depression 
which has oppressed so many nations for so many 

» and goes on to explain to what that de- 
pression — bad trade — is due, in the following 
words. It is all due “to over-consumption, and by 
over-consumption we mean the using and destroying 
more wealth than was re-made. The necessary conse- 
quence was impoverishment—there was less to distribute 
among the whole people.” “The capital destroyed in 
making the railway or the field drain is not replaced for 

ears—often many. The nation is distinctly the poorer, 
is destitute by all the part which the railway used up 
which was not restored, say, within a year. Carry on 
this process to excessive proportions, and the commercial 
depression stands visible to our eyes as clear as day. 
The Americans took the lead, and it was most disastrous 
for them and others, in the excessive creation of fixed 
eapital. They are said to have built some thirty thou- 
sand miles of new railways. What a vast destruction of 
food, clothing, tools, coals, was accomplished by this 
reckless ee Is it to be wondered at if the 
sufferings described by Professor Walker were the punish- 
ment of such wild conduct? The railroads probably 
could not replace the wealth they had destroyed in less 
than half a century.” 

Professor Price is regarded, and justly regarded, as a 

+ authority on political economy; yet we find it 
impossible to accept the statement which we have quoted 
as being entirely true. During the time the railways 
were being made the times were very good ; indeed, they 
abounded in prosperity. Surely the capital expended in 
paying wages which went to feed the hungry and clothe 
the naked can hardly have been said to have been wasted. 
No matter how unremunerative the railway may be, 
what it has cost cannot be regarded as: dead loss save to 
those who spent their money on it, and who are compara- 
tively few in number. The rail maker, the engineer, and 
the navvy, all get as much out of an unremunerative rail- 
way as out of one which pays. “The vast destruction of 
food, clothing, tools, coals,” spoken of by Professor Price is 
very largely a figure of speech. There is no doubt a sub- 
stratum, and a considerable substratum, of truth in the 
professor’s proposition ; but it is not all true, and it does 
not go nearly far enough. Over-consumption will not 
account for a world-wide trade depression ; but over-con- 
sumption in the professor’s sense of the words, and over- 
production in the sense in whieh it is most accurately — 
will. The words good and bad times are always employ 
from one standpoint—that of the man who uses them ; no 
matter how prosperous the ironmaker may be, the farmer 
will hold the times to be bad if he has not good crops. 
Now it is a fact, though one not generally recognised, 
that a very large proportion of the inhabitants of Grea’ 
Britain or France, or any other country, do not know 
whether trade is bad or good of their own knowledge, 
but only as they are mye others. Furthermore, 
the tellers are invariably producers of commodities, or 
people who have something to sell. The man who buys 
and does not sell finds times of good trade and prosperity 
very bad indeed. As regards the London clerk, for 
example, there never was a better condition of the coal 
trade than at present. Coal at £1 per ton is very much 
better for him than coal at 50s. But the producer's idea 
of bad trade is that he cannot sell a great deal at a lon 

rice. If Professor Price’s words are to be interprete 
iterally, they mean that over-consumption has deprived 

the consumer of the means of buying large quantities at 
long prices. As we have said, however, this is onl 

rtly true. It is only one-half the reason why trade is 
bad, if so much, and in stating the other half of the rea- 
son, we shall‘ also show why it is that the chance that 
trade will undergo a t revival is very small. 

The reason to be added to Professor Price’s reason is this: 
For many years all the inventive talent of the world has 
been i. in devising means for reducing the sum 
to be paid by the consumer for any given article. The 
efforts directed to the attainment of this end have been 
extremely sucet and the natural it is 
There was a time stoel cost the consumer £60 a 


ton. He can 7 it now from the Bessemer converter 
not so long ago cost 1s. a yard, and an equally quality 
can now be had for 4d. We are not vexing here to the 
influence of the American cotton famine, but to the in- 
fluence of improved machizery. In the same way we 
might extend our list of illustrations to almost every 
thing produced in the world ; and always with the same 
result—reduction of cost to the consumer. Thus it hap 
pens that the consumer aided by competition, has come 
at oe to be master of the position. He gives whatever 
price he thinks proper. When he is very eager to doa thing 
in a hurry, then he pays long prices for prompt delivery, as 
was the case the other day when ath SA a in the 
United States determined that a great deal of railway 
work must be finished off at once. But to proceed a little 
further, recent history shows that the more production has 
been reduced in cost and expenditure of labour, the greater 
has been the quantity made. Unless the wants of 
the consumer increase in the same proportion, the price 
of the commodity produced must fall ; and here, again, 
we come upon a weak point in Professor Price's argu- 
ment. No matter how much capital a country pesseaes, 
unless the owners of that capital desire to invest or spen 
it, trade will be no better. We have an illustration of 
the truth of this in the fact that at this moment there is 
a perfect plethora of money in England seeking remu- 
nerative investment ; but the owners prefer to keep it 
idle rather than embark in any speculation which 
involves the least risk. It appears, therefore, that what 
is known as bad trade—that is to say, low prices—is the 
natural result of continuous and successful endeavours 
to reduce the cost of production ; and that the absence of 
demand—another cause of trade—is due in 
large measure to the circumstance that the wants of 
the consumer are limited, either by lack of money, 
or the dictates of prudence, or indisposition to 
invest in any scheme which entails risk. It is very 
difficult to avoid arriving at the conclusion that on the 
whole the consumer has just now rather more in his favour 
than he is entitled to. Abroad, protection is employed 
to make the distribution of profit more equable ; the 
consumer suffers something for the good of the producer. 
In this country the producer has no assistance of the 
kind, and wealber trade in the future will be good or 
bad depends to an enormous extent on the caprice of the 
consumer. There is now plenty of wealth in the world 
to pay the producer; but the wants of the consumer 
seem to be easily satisfied. Good harvests, however, very 
often make men find that they can no longer do without 
something which they want; and then they buy and 
trade is improved. For ourselves we dare to hope that 
the present harvest will afford this stimulus, and that 
trade will really be better, not only in the immediate 
future but for some time to come. But for all that, the 
days of high prices have gone past and will never 
return. 


THE BOARD OF TRADE AND RECENT RAILWAY ACCI- 
DENTS. 


Tue Board of Trade appears to be determined that the 
eee companies must take energetic action to provide for 
the safety of the public. Each circular is more pressing and 
more vigorous in tone. Recently there has been a series of 
railway accidents, all of which were strictly preventible, and 
the Board appears to be determined that the fact that they 
were preventible shall be fully known. Col. Yolland’s 
reports on the Wennington accident (?) and on the Berwick 
accident (?) have just been made public. The following 
extracts will show how these were caused. Referring 
into the Berwick accident, after pointing out that 
the block system is used on ~ = six or seven miles 
of the length of 574 miles between Edinburgh and Birming- 
ham. Col. Yolland goes on:—‘‘The company’s rules and 
sagplationn, and the arrangements therein prescribed for pro- 

iding for the safety of the public under such a condition of 
the road, are altogether inadequate. The ‘green flag’ which 
the company’s regulations required should be set up to cover 
the operation of re-sleepering between 70 and 80 y: of line, 
was only We. sgnera: it might have been lying down by the 
side of the to which it was attached, or if there had been 
any wind to extend it, the flag might have been blown out 
directly towards, or from the advancing train. No plate- 
layer was sent out and stationed at the flag—which could 
be seen at a distance of 560 yards before it was reached— 
with fog signals to put on the rails, in the event of his finding 
that the coming train was not taking any notice of the ‘green 
flag ;’ and if the green flag was alone to be used to give 
warning to the drivers of trains, it should, at all events, have 
been set up and been stretched out between two staffs, placed 
at right angles to the line of sight from the approaching 
train.” The whole report is a continuous condemnation of 
the action of the company. Concerning the Wennington 
accident on the Midland, his condemnation is yet more 
we **As the result of my inquiry,” writes Col. 
Yolland, ‘‘I may state that I consider that the act of the 
foreman and gang of platelayers in taking out the ‘slacks,’ 
and the lifting and packing of the crossing on the day before 
the accident occurred, contributed, with the acknowledged 
absence of cant or lowness of the outer rail at the crossing, 
the tightness of the gauge, and the want of an elfficient chec 
rail, in having & peresstes a very heavy engine, travelling at 
least thirty es an hour, to mount and strike the fixed 
point and fracture the box crossing, and thus permitted 
the accident to occur. The train was only provided with 
the Westinghouse brake on the tender, and a hand-brake in 
the guard’s van at the rear of the train for the only guard 
with the train to make use of, but there was no brake on the 
engine; and the train of nine vehicles, independent of the 
engine and tender, had only one brake available for these 
nine vehicles. If this train been fitted with a good con- 
tinuous brake placed under the control of the engine driver, 
and he had made use of it, as he states he made use of the 
Westinghouse brake on the tender, I have no hesitation in 
saying that the progress of the train, which was rather more 
than seventy yards in le » While still travelling on the 
rails, would at once haye m , and, at all events, 
van would not have run 166 yards from the 

of the i and then with the 
have come in contact with fhe abutment of the over- 
and caused the death of eight persons, and injured more or 


of Ip 


Sept. 24, 1880. 


less 23 other passengers. It is all very well for the. Midland 
Railway Company now to plead that they are busily employed 
in fitting up their passenger trains with continuous breaks, 
but the necessity for providing the passenger trains with a 
larger proportion of @ power was pointed out by the 
Board of Trade to all railway companies more than twenty 
years since; and with the exception of a very few railway 
companies that recognised that necessity and acted upon it, 
it may be truly stated that the principal gollwey companies 
throughout the kingdom have resisted the efforts of the 
Board of Trade to cause them to do what was right, which 
the latter had no legal power to enforce, and even now it will 
be seen by the latest returns laid before Parliament that some 
of those companies are still doing a to supply this now 
generally acknowledged necessity.” With such reports as 
these before him it was Scepaaaiaie for Mr, Caleroft to do 
nothing, sohehas addressed a circular letter to the secretaries of 
the railway companies of the United Kingdom, which is 
probably the strongest yet issued by the department. We 
publish this cireular in another page. It has now me 
certain that the railway companies will be compelled to follow 
the directions of the Board of Trade, and very vigorous action 
will be taken on the subject during the next session of 
Parliament. 


COAL ON RAILWAYS, 

One of the parts of the returns collected in Hunt's 
‘Mineral Statistics” which is too much neglected, is that 
embodying the statement of the movement of coals on the 
British railways. The returns include the facts in relation to 
fourteen of the chief coal-carrying railways of England, 
Wales, and Scotland, the only important exception that we 
note is that of the small railway over which the coal yield of 
the great collieries of the Marquis of Londonderry is 
carried. Broadly stated, the facts may be summarised 
in the remark that over the railways of Great Britain 
there were carried in the past year more than 5 million 
tons more coal than in the preceding year, the rail- 
ways showing the largest increase being in the order 
named—the London and North-Western, the Midland, the 
North British, the Manchester, Sheffield, and Lincolnshire, 
Great Northern, Glasgow and South-Western, Lancashire and 
Yorkshire, Great Western, and Taff Vale. The decreases of 
moment are on the North-Eastern, probably owing to the 
strike of the Durham miners last year, and the Caledonian 
systems. The London and North-Western increased its coal 
traffic by 1,126,000 tons, chiefly from the Lancashire and 
South Stafford coalfields; the Midland also carried over a 
million tons more coal, the chief sources of its increase bein, 
Derbyshire, Nottinghamshire, and Yorkshire; and Sou 
Yorkshire furnished the t bulk of the increase of the 
Manchester, Sheffield, and Lincolnshire Railway. The same 
great county also gave the chief part of the Great Northern 
Increase ; whilst that of the Lancashire and Yorkshire came 

rimarily from the first of the two counties whose names it 
eee South Wales is increasingly the stronghold of the 
Great Western Railway. The loss in the coal traffic of the 
North-Eastern was exclusively in the northern coalfield it 
serves; but as the great bulk of its receipts of coal is 
derived from this source, and as the cause of the loss was 
exceptional, it is probable that it has been made up before 
this. Indeed, the returns of the registrar of the London Coal 
Market show that there have been very great variations in 
the movements of coal this year, the chief of these move- 
ments being that a larger part of the supply has been brought 
into the metropolitan district over sea, whilst there has been 
a material falling off in the quantity received by rail, It is 
evident that this will materially affect the statistics of coal- 
carrying for the present year, and ses the chief move- 
ment will be in favour of the North-Eastern Railway, for over 
its line the great bulk of the coals seaborne to the metropolis 
is conveyed to the coal shipping ports of the North. It yet 
remains to be seen how the winter will affect the coal con- 
sumption of the metropolis, which is one of the largest 
consumers of railway-carried coal ; but without some marked 
change it seems probable that the gain in the quantity of coal 
carried on railways last year will be much reduced in the 
year now running its course. 


BESSEMER CONVERTERS, 


Tue official ‘‘ Mineral Statistics,” which have recently been 
published, give some interesting information as to the position 
of the Bessemer steel trade, as indicated by the capacity of 
the converters in the several districts of the country. An 
analysis of these statistics shows that during the five years 
which have ela; since 1875, thé number of works in the 
United Kingdom which have Bessemer converters has 
increased from twenty-two to twenty-seven Im 1875, too, 
10 tons was the largest limit of the capacity of any con- 
verter, but the limit is now increased to 15 tons. Taking 
six districts the results come out thus:—There were in 
Sheffield, in 1875, 24 converters, and in 1880, 32; in Man- 
chester, Crewe, and the Midlands, in 1875, 34, and 34 in 1880 ; 
in Wales, 13 and 17; in Barrow, 10 and 17; in Scotland, 2 
and 2; while in the North-Eastern district, the number 
has risen from 4 in 1875, to 10 in 1880. There is thus an 
increase of twenty-five Bessemer converters, and the increase 
in the capacity is rather more than proportionate. The increase 
is mainly in the Cleveland and Durham districts, where instead 
of a total capacity of 10 tons five years ago, there is now a 
capacity in these three establishments of over 80 tons. 
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LITERATURE. 


Journal of the Iron and Steel Institute. 1880, No, 1. London : 
and N. Spon. 

Hirnerto it has been unnecessary that we should 
make any reference in this column to the “ Journal” of 
the Iron and Steel Institute, as our readers are made 
fully acquainted with the contents by our reports of the 

roceedings of each of the meetings of the Institute. 

ith this volume, however, a new feature is introdu 
nearly one-half of the volume bein connpiad with “Notes 
on the Progress of the Iron and Steel Industries of the 
United Kingdom in 1879-89,” by the General Secretary, 
Mr. J. 8. Jeans ; and a “Report on the Frogreaa of the 
Iron and Steel Industries in ecm untries.” 
The Notes are divided into two series—A, Metallurgical 
Technology, and_B, Statistics and Topography, The 
former includes Notes on the Treatment of Kaw Mate- 
rials ; the Manufacture and Uses of Lak ak Manufacture 
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Ore; Make, &c., of Pig Iron ; Production of Manufac- 
tured Iron; Bessemer Steel ; Open Hearth Steel ; 
Exports of tron and Steel ; and Miscellanea. Many of 
the notes under these heads are entirely original and 
obtained with much difficulty from the districts to which 
they relate, while others are carefully made abstracts of 
papers and articles in the F gemnees of various societies 
and technical journals. 1e report on the iron and steel 
industries of foreign countries relates to sixteen coun- 
tries taken in alphabetical order, and commencing with 
Africa. They contain a vast amount of technological 
and statistical information, ranging over as mauy sub- 
jects as are indicated by the above statement of the sub- 
jects into which the series of notes on our own industries 
aredivided, Tothese, moreover, areadded the bibliographia 
of the different countries, which add very materially to 
the report from a scientific point of view. The volume 
concludes with a series of summary tables giving the 
metallurgical and mineralogical productions of all coun- 
tries. So numerous are the notes and subjects treated 
in these “‘ Notes” and the Report, that except by devot- 
ing several pages to them, it would be impossible to 
notice them in review. They give evidence of a vast 
amount of careful and painstaking work in collecting 
and digesting information from published and unpub- 
lished sources from the four quarters of the globe. 
Matter not relevant to the iron and steel industries is 
avoided without apparent omission of that which finds 
a proper place in the volume, and all interested in these 
industries will welcome this new feature of the Journal 
of the Institute, as one of very great value, and one 
which does the greatest credit to Mr. Jeans. 

Though we cannot, as we have said, attempt a notice of 
the notes, we cannot pass by one which in looking through 
them attracted attention, as anything which seems to 
show a “screw loose somewhere” is likely to do with 
any reader. ‘This is an abstract of a paper on the 
strength of iron in compression, read before the North 
of England Institution of Mining and Mechanical Engi- 
neers. The author says that engineers have been in the 
habit of regarding iron as “weaker in compression than 
in tension, whatever the section of the structure might 

.” As a result of this the author, engaged in ship- 
building, says he has observed that ships, which are con- 
sidered as girders, are always much stronger in the 
members exposed to compression than in those in tension, 
and hence stranded ships, which break up, always give 
way by rupture at the parts under tension. The author 
therefore enunciates the theory “ with the greatest defer- 
ence” that “the neutral axis of a girder can no longer 
be considered as somewhere about the middle depth, but, 
on the contrary, must be taken as at the bottom of the 

irder, or say at along the centre of the lower flange.” 

ith the greatest deference, it may be anggentee that this 
“theory” need not have been written. It is not theory, 
but an illustration of the frequent misapplication of that 
word. The value of the journal depends much upon the 
facility with which reference may be made to its contents, 
and we would therefore urge that much is lost by the 
absence of a good index to the volume. We can easily 
conceive that this would be an unthankful task for the 
compiler and editor, who should if necessary have the 
necessary assistance to make the index. 

It is due to the publishers, and especially to the 
printers, Messrs. Ballantyne, Hanson, and Co., to sa 
that the printing is of the best, and the fine press finis 
given to the sheets adds to the completeness of their work. 


THE REV. ARTHUR RIGG, M.A. 


Iv our issue of the 10th September we announced the death 
of the Rev. Arthur Rigg, which took place at 71, Warrington- 
crescent, Maida Vale, and we now proj to give a more 
full account of his career than the short notice which ap- 
peared at the time. 

Born at Carlisle on the 10th March, 1812, Mr. Rigg 
was educated at private schools, and a short time before 
matriculating he read with Archdeacon Philpot in the Isle of 
Man, and entered Christ’s College, Cambridge, in 1832, 
aren rem J as 27th Wrangler in 1835. After being ordained, 

e held the position of Senior Mathematical and Philosophical 

Master at the Bere Institution, Liverpool, for four years. 
About that period the leading men in the then extensive 
diocese of Chester were anxious to increase the numbers and 
improve the efficiency of the national schoolmasters; and a 
meeting was held at Newton, near Warrington, on the 25th 
January, 1839, when it was resolved to build a trainin 
college at Chester, and Mr. Rigg was appointed the principa 
as being one ‘‘of more than ordi ability to discharge the 
duties of such an important trust.” After carrying on the 
work for a time in temporary eyed the present colle; 
was formally opened on the Ist September, 1842, and the 
keys were delivered to Mr. Rigg by Mr. Gladstone, the pre- 
sent Prime Minister. The college was designed to accommodate 
fifty students to be trained as schoolmasters; 110 daily 
pupils, as their practising school; and seventy scholars to 
whom a commercial or practical education should be given, 
as distinguished from the purely classical standard, the aim 
of gee schools, The last-named branch grew and pros- 
pered, and finally Geveloped 
ing school with which Mr. Rigg’s later years of active life 
were most completely associated. 
_ From the first, the advisability of combining with a sound 
intellectual education, instruction in various manual trades 
was kept steadily in view, and the progress of this early 
movement in technical training could not be better illustrated 
than by the manner in which the students all devoted the 
times between the intervals of more serious studies to the 
erection of the college chapel. In the words of the diocesan 
inspector, the Rev. Henry Moseley, written in 1845 :— 
‘Nothing could be more lively and interesting than the 
scene presented by the grounds and workshops during the 
intervals of study. In one place the foundations of the 
structure were being dug out, in another the stone was 
quarried, Inthe workshops I found nters, carvers in 
oak, and blacksmiths, plying their several trades; and in a 
shed a group of stone-cutters carving with great success the 
arch mouldings, mullions, ‘and lights of a decorated window, 
under the direction of one of their number, to whom they 
wth indebted for their know: of art,” 


into the scientific and engineer- 


e practical character of an educational system bore the | 


fruit in financial prosperity, and even so early as 1844, the 
diocesan report states that ‘‘from the proceeds of it the 
board was enabled to carry on its training operations at a 
diminished cost, not only in the College for Schoolmasters at 
Chester, but also in the allied Institution for the Training of 


Schoolmistresses at Warrington,” and during Mr, 


administration the profits of this technical school, his own 
creation, saved many thousands of pounds to the dioceses of 
Chester and Manchester. 

Special interest was taken that the pupils received an 
education as far as possible to assist in their subsequent 
career, and it was rightly judged that even a moderate skill 
in any handicraft would always be found most useful in after 
life ; consequently the workshops, originally devoted to the 
building of a chapel, developed to such an extent that during 
certain intervals of study all the pupils were employed in 
such occupations as their inclinations led them to prefer. 
Gradually superior tools and lathes were introducd, and the 
work partook of a more decided engineering character, until 
at last tools, lathes, and steam engines were produced, which 
did credit totheamateur workmen engaged in their manufacture, 

In 185] all the students were taken to see the great exhibi- 
tion, and the effects of that visit led to an enlargement of the 
scope and usefulness of the Technical School, so that in 1853 it 
was so full that numerous applications for admission had to be 
refused. In that year the Ricatonent offered facilities for 
the establishment of local schools of art, and after obtainin; 
from the Department of Science and Act the able assistance o 
the late Mr. Ellis A. Davidson, Mr. Rigg established the 
Chester School of Art, which remains in active operation to 
the present day, and since its formation hundreds of similar 
schools have arisen all over the country. 

Drawing thenceforth took a prominent place in the educa- 
tional calendar at Chester; and side by side with its artistic 
development, classes were established for the study of per- 
spective, engineering drawing and orthographic projection, 
the latter being facilitated by the admirable models of Mr. 
Shroeder, of Darmstadt, which models were copied by the stu- 
dents. Model diagrams for illustrating ane mechani- 
cal movements were designed and produced in large numbers 
from the rt, ate wes , and a series of such models may 
be seen in the Educational Department of the South Keneing: 
ton Museum, while great numbers have been distributed 
educational establishments all over the world. 

In 1860 the school was certified as possessing all the 
requisites for the pcg of candidates for the Engineer- 
ing Department of Public Works in India, and in the next 
few years a considerable number went out in that service, 
amongst whom was Mr. Rigg’s third son, now superintendent 
of the workshop’s department of the Mysore State Railways. 

During these years great changes were taking place in the 
inembers of the Chester Diocesan Board of Eienien, and 
new generation had arisen instead of those who had taken a 
warm interest in Mr. Rigg’s educational plans which had 
proved so profitable to the diocese: and thus after thirty 
years of ceaseless labour, and wearied from want of sympathy 
with his technical work, Mr. Rigg finally resigned the princi- 
sang, 4 of the college in 1869. He was succeeded by the 

tev. Dr. Chirtchley, who had been his able coadjator for 
several preceding years ; but the technical schoel at Chester 
has practically ceased to exist, for it was his own creation. 

Mr. Rigg then settled in London, to be amongst that scien- 
tific world he had always loved so well; but his active mind 
could never remain long unoccupied, and in the Society of 
Arts he found rcs employinent. A series of lectures 
on ‘* Mechanism” were delivered by him in 1872, followed 
in 1873 by a course on the ‘‘ Energies of the Imponderables,” 
while 1875 saw published a most interesting and original 
series of Cantor Lectures on ‘‘ Tools and Contrivances used 
in Handicrafts,” a subject well worthy of further research ; 
and he wrote their report on machinery in the International 
Exhibition of 1873. Once a member of the Institution of 
Mechanical Engineers, he cokesupenty joined the Royal 
Institution, and regularly attended the lectures in Albemarle- 
street, until failing health left him only the occupations of 
turning and other mechanical work in which he possessed 
considerable proficiency. 

His sermons were eminently practical, and such illustra- 
tions as Smeaton’s use of an oak tree as his model for the 
Eddystone Lighthouse gave a vigour and freshness to these 
discourses which delighted all who heard them. After a 
severe illness of four months’ duration, Mr. Rigg died on the 
2nd September, in the sixty-ninth year of his age, and is 
buried in the cemetery at Chester, after a life of such useful- 
ness as falls to the lot of few. 


PROFESSOR BELL’S PHOTOPHONE. 
From time to time announcements have been made that the 
wonders of the telephone have been eclipsed by what—since the 
word teary ” is appropriated to a better known but not 
really less wonderful instrument—I may call a ‘‘telegraphoscope,” 
an appliance for seeing by telegraph. It was stated that Mr. 
Graham Bell was at work at the problem, and this distinguished 
inventor himself announced its solution a little while ago. How- 
ever, Mr. Bell’s work had either throughout another intention. 
or, as often happens in physical investigations, it branched 
off in a different direction and produ results perhaps 
originally unexpected. A account of his latest research 
is given in a paper read by Mr. 
recent meeting of the American Association for the Advance- 
ment of Science. ney to this paper, which has 
just reached this cones . Bell has performed a very 
marvellous feat indeed. e has succeeded in telegraphing, or 
rather “‘ telephoning,” along a beam of light. The beam of Light 
took the place of the ordinary connecting wire, and by its means 
sounds produced at one end of the beam were reproduced at the 
other. The invention—for such it is rather than a discovery— 
may or may not have any immediate practical application, but 
of the scientific interest attaching to it there can be no question. 
As with the telephone, simple means and well-known properties 
are made to produce startling results. Startling, however, as 
they are, they will certainly meet with ready acceptance here. 
There is nothing in Mr. Bell’s paper which does not fit in with 
previously known facts, and its author’s reputation alone suffices 
to prevent any hesitation in receiving his conclusions. 
he curious properties of the rare metal selenium are well 
known to electricians, and have frequently been made the subject 
of experiment. The property which is believed to be peculiar to 
itself is that of offering more or less opposition to the of 
electricity, according as it is acted upon or not by light. It is 
therefore easy to conceive that if a piece of selenium were intro- 
duced into an electric circuit in which was a telephone, 
alternations of light and darkness might be caused to vary the 
strength of the current, and such variations would produce 
sound in the telephone, This may be made clearer by consider- 
ing the analogy of the microphone ; for the selenium would act, 
n fact, as a microphone sensitive to light. In the microphone 
mechanical vibrations vary the cond: the materials 
which the instrument is In 
e luminous vibrations affect the conductivity of the metal. 


Bell himself at the | will be good 


af in with each 


In either case these variations of the current would affect the 
whole length of the current, and would be manifested by a sound 
in the telephone. ‘his idea was put forward by Mr. Bell him- 
self in a lecture in England two years ago, when he stated that 
he believed it would be possible in this manner to “hear a 
adow” fall én a plate of silenium. But it was found that 
attempts to realise the idea failed because the silenium was so 
bad a conductor; its “resistance” was so great that it could not 
be used with so sensitive an instrument as the telephone. Mr. 
Willoughhy Smith, a well-known English electrician, stated at a 
meeting of the Society of Telegraph Engineers that he had suc- 
ceeded in hearing the fall of a ray of light on silenium ; but this 
experience does not seem to have been repeated. ‘The solution of 
the problem appears to have been due to the discovery by Mr. 
Bell of a method of treating selenium by which its conductivity 
wasincreased. Selenium, like the more common element sulphur, 
exists in several states. In one of these states, the ‘‘ vitreous,” 
produced by melting and rapid cooling, it is a non-conductor. In 
its “crystalline” or ‘‘metallic” form, produced by melting and 
slow cooling, it conducts electricity, though feebly, and it is in 
this state that it has been experimented with. By a method of 
heating to a certain point and then cooling, and by certain im- 

rovements in the method of attaching the connecting wires, Mr. 
Bell succeeded in constructing “‘cells””—small plates fitted with 
conducting wires suitably arranged—of selenium, the resistance 
of which might be denoted as 3, while the best previously made 
was as 2500—300 ohms and 250,000 ohms—in the dark. On 
exposing the cell to light the resistance was diminished to about 
a half—155 ohms. By this means the fall of light—the blow 
struck by a ray—was rendered distinctly audible. 

So far, Mr. Bell had only improved on what had been accom- 
plished by other inquirers. is next step was more original, 
and one which, perhaps, would not have suggested itself to any 
mind not already intent on the problem of conveying sound from 
place to place. The idea once suggested, it is not difficult to 
conceive that if the intensity of the light falling on the selenium 
were caused to vary in correspondence with the vibrations, say, 
of the human voice, such vibrations would be faithfully repro- 
duced in the telephone, and the voice would be heard. Further, 
the apparatus for thus regulating the impact of light might be 
removed to some distance from the selenium without affecting 
the result, so long as the beam of light shone with sufficient 
strength upon the sensitive cell. We should then have sound 
conveyed by light, or at least light affected by sound at one point 
in such a way as to be capable of reproducing sound at any other 
point to which it might reflected. : 

The apparatus used by Mr. Bell is of a sufficiently simple 
character. A plane mirror of flexible material, such as silve 
mica or miscroscope glass, is employed to reflect the light— 
sunlight or a strong artificial light, concentrated upon it by a 
lens. The speaker’s voice is directed against the back of this 
mirror, which is thrown into vibrations in the same way as the 
diaphragm of a telephone, and communicates these vibrations to 
the beam of light. e light reflected from the mirror is, after 
pessing (eon @ second af received at the distant station by 
a pare lic reflector, in the focus of which is placed a selenium 
cell in circuit with a local battery and telephone. 

With instruments arranged as above described, Mr. Bell states 
that a number of trials have been made, over distances too great 
to permit of sounds being heard directly through the air. The 
ag es mentioned is 213 metres, or about 230 yards. 

r. Bell believes that similar results may be obtained at 
whatever distance a beam of light can be flashed from one 
observatory to another. This belief requires experimental verifi- 
cation, and until it is so veritied it will be wise to reserve the 
expression of opinion as to its possibility. Should the inventor's 
hope be realised, his apparatus will lave important practical 
applications. In circumstances such as those in which the 
heliostat recently proved itself so useful, the ‘‘ phonoscope ” 

‘or experimental purposes a different apparatus was . By 
means a @ perforated disc rotating betore a fixed perforated 
screen, a beam of light was rapidly interrupted. These rapid 
alternations of light and darkness falling on the selenium pro- 
duced a musical note in the telephone, the rotating disc itself 
being absolutely silent. Light is thus made to produce sound, 
and the ancient fable of Memnon’s statue is realised by modern 
science. Aided by his rotating disc, Mr. Bzll has found that 
many other materials besides selenium are affected by light, faint 
sounds being audible from the bodies themselves, without the 
intervention of a telephone and electric battery, when the inter- 
rupted beam is incident upon them. Probably these results will 
need further experiment before they can be finally accepted. For 
instance, Mr. Bell does not state what precautions he took to 
prove that the effect was not due to heat, or under what condi- 
tions and how often the test was made. ‘The instructions given 
in the paper seem to be sufficient to enable anybody to try Mr. 
Bell’s experiments for himself, and doubtless many will soon do 
so. Without, however, waiting for the results of such experi- 
ments, I think we may congratulate him on having at once made 
an addition to our scientific knowledge, and discovered another 
possible application of science to practical purposes.— Times. 


RAILWAY COMPANIES AND THE BOARD OF 
TRADE. 


Tue following circular has just been issued to the railway 
companies of the United Kingdom by the Board of Trade :— 

**Sir,—I am directed by the Board of Trade to transmit to you 
the inclosed copies of two reports by Colonel Yolland, one con- 
taining the result of his inquiry into the circumstances conn 
with the fatal accident which occurred on the North British Rail- 
way, near Berwick, to the up Scotch express train on the 10th 
ult., and the other containing the results of his inquiry into the 
circumstances attending the fatal accident that occurred on the 
llth ult., at the Wennington Station, on the Leeds and Lan- 
caster section of the Midland Railway. 

“Tn transmitting these reports I am to request that you 
i enough to lay them before the directors of your 
company, and to express a hope that the various points to 
which attention is directed in them will, if not already provided 
for in the case of your company’s lines, be carefully considered 
by your directors. 

“The Board of Trade in these warning 
desire to call special attention to the subject of the interlocking 
of points and signals, and the working on the block system. 
Your directors are aware that in 1873 a Bill was brought into 
Parliament for the purpose of compelling the adoption of the 
block and interlocking systems on all railways of the United 
mae ey and that a Select Committee of the House of Lords 
to which that Bill was referred, reported as follows :— ze 

w¢ Relying on the great exertions recently and very generally 
made by different railway companies to extend the block and 
interlocking systems, and the improvements now in pregress, the 
committee recommend that the Bill should not be proceeded 
with during the present Session. They recommend, however, 
that the Board of Trade should call for such information as may 
enable the inspectors in their annual reports to state specially 
the progress made in their adoption on all passenger lines. 
Parliament will then be in a condition to decide whether or 
not it would be right to require the further and more prompt 
extension of those systems on those lines where they are neces- 


ir am to request that, in order that this information may be 
laid before Parliament, your directors will furnish this de 

ment with an alphabetical return of all the stations on their 
line, showing whether eae pone and 


other.—I am, Sir, your 
Heney G, 


servant, 
“To the Secretary, —= Railway Company.” 


signals at those stations ~ 
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SIMEY’S STEAM STEERING GEAR. 


Tuts combined hand and steam steering gear, which among 
many other vessels has recently been fitted to the s.s. Triumph, 
3000 tons register, built at Middlesbrough by Messrs. R. Dixon 
and Co., for Messrs. Macintyre, of Newcastle-on-Tyne, is one of 
the simplest yet designed, and is chiefly remarkable on account 
of its cylinders being worked by the ordnary link motion. The 
—- also so arranged as to require no drain cocks, 

condensed water being all carried out through the exhaust 
port immediately the hi to work. It 
occupies very little space, and as there are no spur wheels in 
gear when steam is being used, noise and vibration are 
reduced to a minimum. The steam gear can be worked 
either by a short tiller or by a small hand wheel, as may be 

referred, from the upper or lower bridge as may be required, 

without any change being made in the gear. The machine 

stops immediately the rudder arrives at its desired position, 
remains fixed there until another change is required. 

Messrs. R. Roger and Co., of Stockton, are the sole manu- 
facturers of this gear. 

The engraving explains itself. Two horizontal cylinders 
drive a crank shaft on which is a worm, which actuates a 
worm wheel, the shaft of which carries a chain wheel, which 

the rudder chains, The ordinary hand steering wheel 
is thrown in or out of gear at pleasure, as shown. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 
*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much un trouble and annoyance both to themselves and 


to the Patent-office officials by giving the number of the ie of 

THE ENGINEER at which the Specification require is referred 

a of giving the proper number of i ion. 


Grants and Dates of Provisional Protection for Six Months, 


8475. Letrers and Ficures, J. H. Wilson, Li —27th August, 1880. 
8476. Sprxe Screw or Lock Nat, R. C. Perry, chester. —27th August, 


1880. 
3478. Bicycies, &c., N. K. Husberg, Stockholm. -—27th August, 1880. 
8479. Ratsinec or Discuarcine Beer, G. McCallum and R. T. Harris, 
G -—27th August, 1880. 
8480. Hypravtic Horstine Apparatus, A. B. Brown, Edinburgh.—27th 
August, 1880. 
3481. Locomotive Enoines, T. Hunt, Manchester.—27th August, 1880. 
F. C. Simpson and J. B. Denison, 
ugust, 
Sream Borrers, J. A. and J. Hopkinson, Huddersfield.—27th August, 


8485. Fouwrars APPaRaTus, W. R. Lake, Southampton-buildings, Lon- 
don communication from W. Béckmann, Berlin. —27th August, 

$486. Screw PROPELLER in Screw Snips, W. J. Griffiths, Bayswater, 
London.—28th August, 1880. 

8488. Horse-snors, W. E. Jones, Clifton.—28th August, 1880. 

3490. Looms, W. Adam, Kidderminster.—28th August, 1880. 

8492. Vatves, A. H. Cochrane, juare, Bayswater, London. 


ugust, 1880. 
$494. L. London. 
Lamps, Fox, Telegraph-street, —28th 


$458. CLorHes WasHER and Warncer, W. Clark, Chancery-lane, London. 
—A communication from A. Atkinson, Winterset, Iowa, U.8S.—26th 
August, 1880. 

$467. Boots, &c., C. Morlet, Geneva.—26th Augus’, 1880. 

3472. MowiIne E. Manisty and J. W. Gibson, 
Dundalk, Ireland.—27th August, 4 

$487. Stoppers for Botries, J. Rettie, Hatton-garden, London,—28th 
Renate, 1.—28th August, 1880 

3489. Governors, J. Kennedy, Liverpool.— 380. 

3491. Firinc APPARATUS for Guns, W. Palliser, Earl 's-court-square, 
London.—28th August, 1880. 

$493. STRAIGHTENING, &c., Rounp Bars of Iroy, &c., F. Rixson, Shef- 
field.—28th August, 1880. 

$495. Packine for Srsam Jornts, C. Kesseler, Mohren-strasse, Berlin.—A 
communication from C. Schwanitz.—28th August, 1830. 

3497. Fotpinc Gas or TIDE Willard and W. Morley, Ber- 
mondsey, London. —28th August, 1880. 

3499. Semen, W. C. Hughes, Hoxton-street, London.—28th August, 1830. 

$501. Sream and other Cocks, J. C. Etchells, Newton Heath, near Man- 


3505. ELtectric SIGNALLING TeLeoraPuHs, W. Clark, Chancery-lane, Lon- 
don.—A comm! from J. V. D. Reed, New York, U.S.—28¢h 
August, 1880. 

3506. EE C. H. Dunn and H. T. Cartwright, Mile End, London. 
—30th August, 1880. 

3507. Bopsix and Sxutrce Tonove, T. Pearson and J. Taylor, Bolton.— 
80th August, 1880. 

$508. Fotprxc Seats, Forms, and Tasies, H. Kinsey, Swansea.—30th 

3509. ELecrric Lamps, J. Hopkinson, W London.— 

1880. 


3510. Heat REGENERATORS, J. H. Johnson, Lincoln’s-inn-fields, London. 
—A communication I. Haillot, R. Radot, and A. 
Lencauchez, Paris.—30 ugust, 4 

3511. FictiLe Wares, &c., E. London.— 
A communication from J. B. Germeuil-Bonnaud, Paris.—30th August, 


1880. 

$512. Gas Enotves, &c., H. Aylesbury, Bristol. —30th August, 1880. 

3513. Om — of CARRIAGE AxgEs, E. Ludlow, Birmingham.—30th 
August, 1880. 

$515. Lupricatinc Apparatus, W. R. Lake, Southampton-buildings, 
London.—A communication from G. H. Flower, Chicago, U.8.—30th 
August, 1880. 

gt F. Deeriog and J. D. Morrison, Gates- 

-— 30 ugust 4 

3513. CovoureD Gass, &c, W. A. Barlow, St. Paul’s-churchyard, 

London.—A communication from F. Dandois, Paris.—30th August, 


3519. Dormer Wrxpows, W. R. Lake, Southampton-buildings, London. 
—A communication from J. Hilgers, Rheinbrohl, Germany.—30ch 


August, 1889. 
$520. Revivinc Spext mgs H. A. Bonneville, Piccadilly, London. 
—A communication from J. Belou, Rue de Chateaudun, Paris.—30th 


August, 1880. 
Macuise Bertine, G. 8. Long, Hartford, Connecticut, U.8.—31st 
ugust, 1880. 
$522. Generatina Motive Power, G. Temple, Rotherham.—31st August, 
1 


880. 

$523. Maxine Cicaretres, W. R. Lake, Lon- 
don.—A communication from C. G. Emery and W. H. Emery, Brook- 
lyn, U.S.—3lst August, 1880. 

8525. Reeps for Weavine, J. Waugh, Bradford.—A communication from 
E. Dittrich, St. Petersburg.—3lst August, 1880. 

8526. Vatves, W. M wn, Southampton-buildings, London.—A 
communication from J. T. Hancock and W. R. Park, 


organ- 


August, 1880. 

8527. Rattway Carriages, &c., R. F. Fairlie, Victoria-strect, London.— 
8lst August, 1880. 


8529. Feepivc Borties, H. E. Newton, Chancery-lane, London.—A 
Seeaies from E. A. Barton, Montreal, Canada.—3lst August, 

8530. Srzam Heatinc Apparatus, F. Hart, Queen Victoria-street, 
London.—81st A 1880. 

8581. Wmrpows, H. Brittain, .—B8lst A , 1880, 

8582. , G. F. Redfern, th-street, bury, London.—A 
communication from E, Side, Brooklyn, U.8.—31st august, 1880, 


$533. Proretiinc Carriages, E. Edwards, Southampton-buildings, 
London.—31st 4ugust, 1880. 

3536. ApMission of Ark into Water Pipzs, B. R. Phillipson, Lower 
Dublin. September, 1880. 


uLps for Pressep Gass, 8. Neville, Ty th.—1st September, 
3540. SULPHURIC Acip, J. Imray, Southampton-build London.—A 
from F, Benker, Weinfelden, Swiss blic.—1st 
ter 4 
8542, Macuiwe for Drvino W. Davidson, Mintlaw, N.B.—lst Sep- 
tember, 1880. 


Invention Protected for Six Months on the it of 
Complete Specification. 
3653. Maxine Extracts from Supstances, H. A. Bonneville, Cannon- 
street, London.—A communication from A. Voisin, Rue de Brague, 
Paris.—8th September, 1880, 


Patents on which the Stamp Duty of £50 has been Paid, 

3462. Steam Enornes, K. W. Jurisch and J. H. Lewis, Widnes.—14th 
September, 1877. 

BREECH-LOADING Fire-arM3, W. Soper, Reading.—3lst August, 


1877. 

3469, Generatina, &c., Ecectraicity, I. L. Pulvermacher, Regent-street, 
London.—l4th Septzmber, 1877. 

3522. Hoops, &c., E. Hale, Wigan.—19th September, 1877. 

3532. Looms for Weavine Firg-Hose, A. M. Clark, Chancery-lane, Lon- 
don. —20th September, 1877. 

3491. Smooruine Irons, R. Reid, Glasgow.—17th September, 1877. 

3495. Lace, &c., F. Wilson, Ilkestone-road, ‘ord.—l7th September, 


1877. 

&e., J. B. Pearse, Fleet-street, London.—l7th Septem- 

3497. Binpino Books with Wire Stapces, A. Brehmer, Philadelphia, U.S. 
—I7th September, 1877. 

3521. Dryine and Varnisues, G. Hadfield, Manchester.—19th Sep- 
tember, 1877. 

3533. Preparine or Stuery, VY. D. de Michele, Westminster-cham- 
bers, London.—19th September, 1877. 

2538. Ececrric Teceorarus, J. and A. Muirhead, Regency-street, Lon- 
don.—2nd July, 1877. 

3531. Beartne of Bicycves, &c., J. H. Hughes, Birmingham.—19th Sep- 
tember, 1877. 

3542. Mecuanism for Ratsino, &c., RoLLER J. Johnson, Wednes- 
bury. —20t4 September, 1877. 

&c., Sirk, 8. C. Lister, Manningh —25th September, 

1877. 


Patents on which the Stamp Duty of £100 has been Paid. 

3096. Twittep Faprics, J. 8. Mignot, Squirries-street, Bethnal Green- 
rvad, London.—20/h September, 1873. 

3056. Treatment of Beer, &c., A. W. Gillman and 8. Spencer, St. George’s- 
road, Southwark.—17th September, 1873. 

3101. Liontino Ratcway Carriages with Gas, J. C. Mewburn, Fleet- 
street, London, —22nd September, 1873. 

3047. Opentno, &c., Corron, G. Haseltine, Southampton-buildings, Lon- 
don.—17th September, 1873. 

3084. Breecu-Loapina Guns, &c., W. W. Greener, Birmingham.—19th 

September, 1873. 


Notices of Intention to Proceed with Patents. 

1920. Compination Toot for Curtino, &c., Merat, W. A. Barlow, St. 
Paul's-churchyard, London.—A communication from R. B. Jentzsch 
and H. Zwanziger.—11th Muay, 1880. 

1936. WaLk1ino Sticks, C. Jacquelin, Rue des Ecoles, Paris.—11th May, 


1880. 
1943. Cuatns for Darivinc Macainery, H. Baird, Birmingham.—12th 


May, 1880. 
1944. and Crayon Hoxrpers, J. lllfelder, Firth, Bavaria. —12th 

May, 1880. 
Batus, J. Laitwood, Timperly, near Manchester.—12¢h 

fay, 1880. 
1962, Empossina on TextiLe Fasrics, &c., 8. Bowden, Southampton- 
London.—A communication from L. P. Ballarini.—13th May, 


1830. 
1968. Packrno Cases, &., E. I. Billing, College-court, Gloucester.—13th 
880. 


May, 1880. 
1972. Ratsinc Matt Liquors, M. Merichenski, Stainsby-road, Poplar.— 
13th May, 1880. 
1973. Norts, J. P. Binns, Halifax.—13th May, 1880. 
1974. Screw Proretcers, J. H. Thomas, Upper Westbourne-terrace, 
London.—13th May, 1880. 
1983. Corrine TuLves, &c., L. O. Deschamps, Paris.—14th May, 1880. 
1986. Wire Carns, G. and E. Ashworth, Manchester.—l4th May, 1880, 
1990. Propu.sion and Steerine of Vessets, G. Pfannkuche, sen., V: 
= G. Pfannkuche, jun., Little Queen-street, Westminster.—l4th May, 
20.2. Bosprns, L. Wilson, Manchester.—15th May, 1880. 
= CALCULATING Macuines, E. Geny, Rue des Ecoles, Paris.—15th 
lay, 1880. 
2004. Reapine and Mowina Macuines, A. McGregor, Leigh.—15th May, 


1880. 

2019. Water-cLosets, W. R. Lake, South ton-buildings, London.—A 
communication from E. Frandsen.—18th May, 1880. 

2026. Disrxigotinc Grais, &c., W. R. Lake, Southsmpton-buildings, 
London. —A communication from F. A. Luckenbach. —18th May, 1880. 

for Cueques, &c., R. C. Menzies and E. J. Bevan, Mussel- 


2066. Paper W. R. Lake, 8 p 
communication from C. Dengg and Co. -2ist May, 1880. 


+h + build 


2116. Weianino Scaces, W. R. Lake, Southampton-buildings, London. 
—A communication from 8. Horn and M. F. Albracht.—24th May, 
1880. 

2134. Forwaces or Stoves, W. R. Lake, Southampton-buildings, London. 


—A communication from R. M .— 25th May, 1880. 
2158. Fastexinos for Lecoixes and Garrers, B. Birnbaum, New Broad- 
street, London.—27th May, 1880. 
2184. Bankers’ Cueqves, A. A. Nesbit, Gracechurch-street, London.—28th 


May, 1880. 
2200. Horsesuoxs, O. Lampe, Hamburg, Germany.—29th May, 1880. 
2292. Weavina, &c., Fast Ay Fasrics, J., J., and T. Mellodew, J. Lees 
and J. Hardy, Oldham.—7th June, 1880. 
2414. Stream Pomprno Macurvery, G. H. Corliss, Providence, U.S.—15th 


‘une, 1880. 

2479. Cuarrs, &€., J. Reilly, Pomona, Manchester.—18th June, 1880. 

. GARMENTS, H. J. Haddan, Strand, London.—A communication from 
A. N. Horner.—15th July, 1880. 

$216. Mou.ps, &c., for Pavine and other Bricks, W. Batten, Aston, near 
Birmingham.—6:h August, 1880. 

3337. Mareriats, &c., G. A. Buchholz, Charlottenburg.—17th 
August, 1880. 

3363. Burners, F. H. F. Engel, Hamburg, Germany.—A communication 
from E. Schultz and R. Wulff.—19th August, 1880. 

3366. OsTarnina Starcuy, &c., MaTrers from Inp1an Cory, &c., W. R. 
Lake, South ton-buildings, London.—A communication from T. A. 
Jebb and L, J. Bennett.—26th August, 1880. 

3396. Apparatus for &c., Eoas, J. Halley and A. Barr, Glas- 
gow.—2lst August, 1880. 

8398. Motive Power Apparatus, F. H. F. Engel, Hamburg, Germany.— 
A communication from G. Duncker.—21st August, 1880. 

$452. Rarroap Passsncer Coacuks, T. Clarke, Truro, Nova Scotia.—-26th 
August, 1880. 

Raisina or Discaarcina Beer, G. McCallum and R. T. Harris, 

laagow.— 37th August, 1880. 

3480. Hyprav.ic Horstinc Apparatos, A. B. Brown, Edinburgh.—27th 
August, 1880. 2 

8653. Makino Inrusions, H. A. Bonneville, Rue de la Chaussée d'Antin, 
Paris.—A communication from A. Voisin.-—8th September, 1880. la 

2000. Dryiva and Hops, A. J. Reynolds, Southampt 
London.—15th May, 1880. 

2006. VenTILATING Carriages, &c., H. Shiels, Balfour-street, 
Leith, N.B.—15th May, 1880. 

2007. Bicyoues, J. Hall, Sheffield.—15th May, 1830. 

2015. HARDENING, &c., STEEL WIRE, W. Scholes, Liversedge, near Leeds, 
—18th May, 1880, 

2016. Stays, C. W. Allen, Bristol. 18th May, 1880 

2020. Contincous Execrrotyric Action, C, D. Abel, Southampton- 
London.—A communication from Wollheim.—18th May, 


2038. Fasreninos for Door Kyoss, J. Gaskell and R. T. Grocott, Burslem, 
—19th May, 1880. 
2034. PeramBuLators, W. Powles, Mosely-street, Birmingham.—19th 


road, Camberwell.—19th May, 1880. 

2046, Lappers, H. J. Allison, ithampton-| , London.—A com- 
munication from J. B. Joanne-Rousseray.—20th May, 1880. 

2053. Venicies, H. J. Haddan, Strand, London.—A communication from 
A. H. Crawford.—20th May, 1880. 
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2055. Srasies, H. J. Haddan, Strand, London,—A communication from 
‘A. H, Crawford.—20th May, 1880. 

2057. Jounts of Rineumrwane Pires, H. Doulton, Lambeth. -20th May, 


880. 
Cieanina Correz, &c., E. Edwards, Southampton - buildings, 
“Yondon.—A communication. from A. F, dos Santos Marau.—20th May, 


2073. Drivina Bicycres, &c., J. Dutton, Parker’s-row, 
Bermondsey.—21st M 

2119. CoUNTERPOISING of Bones, P. A, en, Great Tower- 
street, London.—A from A. M. Mal May, 1880. 

Sprinas, &c., P. J. Martini and A. Ww. Muller, Danzig.— 
25 lay, 1880. 

2142. MgeasuRING Distances, W. F. Stanley, Great Turnstile, Holborn, 
London.—26th May, 1880. 

2151. Apparatvs, &c., W. Chadburn, Liverpool.—26th May, 

1 


2160. May, of Panes and Moutpinos, F. Walton, Twickenham. 


W. R. Lake, Southam congo 8, London.—A com- 

munication from V. A. L. De Blandin’ i 1880. 

2203, WATER-CLOsETs, W. R. Lake, di , London.—A 
communication from D. A. Leteurtre.—29th May, 1880. 

2221. Fintinc AERATED Water Bort.es, R. Foote, Liverpool.—lst June, 


1880. 
2244. Extract of &., W. 


London,—A com- 
from J. —lst 


pton.—A communication from J. 
Fitterina Water, G. “Ww. Dawson, Indianapolis, U.8.—18th June, 


9514. A. M. Clark, Chancery-lane, London.—A 
communica’ P. B. Le Gendre.—21st June, 1880. 

2568. BLEACHING Corron, A. M. Clark, -lane, 
London.—A communication from J. A. Engeler. —23rd June, 1 

2621. Currine Our of CLorn, W. R. Lake, Southampton-buildings, Lon- 
don.—A communication from F. Fabre. —26th June, 1880. 

2731. Evarnas, J. Richardson, Lincoln.—3rd July, 1880. 

2778. Propuxsion of Water, F. H. Holmes, , London.—7th July, 


1880, 
2818. ARTIFICIAL of Cuickens, H. Tomlinson, Gravelly 
TING MACHINES, 0 wn, Sow 
London.—A communication | from Jul Jul 
3067. &c., J. McDowell °C. McDowe' 


Orchard-place, Sout! 
Bachrich. 


y 
Supportine, &c., Snips’ Boats, J. Donovan, West Hartlepool.—29th 


1880. 
Tasiets, &c., J; Hickisson, Hackney, London.—10th 
ugust, 
3350. Prore.iine, &c., Row Boars, W. M -Brown, Southampton- 
— , London,—A communication from M. F. Davis.—18th August, 
3377. SHEets of Inp1a-RunBER, D. Gaussen, Broughton Hall, Lechlad 
19th August, 1880. 
3427. Trimminc for Boors and Suoes, W. Morgan-Brown, South- 
—ae. London.—A communication from F. 8. Potter—24th 
ugusi 4 
345. HEADS, H. Tetlow, Newton Heath, near Manchester. — 26th 


ugus: 

and other Vetocrrepes, N. K. Ausberg, Stockholm.—27th 
ugust, 

8490. for Weavine Carpets, &c., W. Adam, Kidderminster.— 


August, 1 
3505. Evectrric Apparatug, W. Clark, Chancery-lane, Lon: 
Reed. —28th August, 1880. 


don.—A communication from J. V. 
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LOADING SMALL Arms, D, Fraser.—Dated 13th December, 


A bar is fitted 4 slide longitudinally in guides beneath the lower part 
of the oon and its front end is weeks by a tay vb fixed to the 
the hinge moving with the fore pm of the stock, we 

of the barrel on opening the b ‘ing the 
backwards. The and “of t — are to 
cock the gun. The sear springs are arranged at the back 
of the lock, behind “ie when it is of the concealed 


Screw Proretyers, W. Snowden.—Dated 30th December, 1879. 


The boss on the shaft is formed in two parts, and in it are conical 
recesses to receive the stems of the screw blades, such stems 
largest at the end nearest the shaft, os the a in the boss is of corre- 
p samny | form. The two parts of the boss are brought together and 

e blades, which, however, are be to turn more or less according 
to stops provided for the purpose. 
264. ManuracrorE - PRINTING OF Paper Baas, P. Mechan.—Dated 21st 
January, 1880. 

The drum ca troll of paper is placod on an cleatad stage 
the machine, and upon it are fix ening and countin; epee at 

per being printed and passing backwards Be go oun er below, 

ence forward, becoming in its course pas on olee and folded 
tube form. A ‘knife cuts the tube into ke he, such knife havin, mn 
arm which tes a flyer to open the bottom end of the rt ng m- 
an exhaust pump, which acts on the 

an open, in w! ition it is h ippers while 
being acted on by creasers. 
310. dengan Macuines, J. Turner.—Dated 23rd January, 1880. 6d. 

The bar to be punched is fixed to a rack bar wi with two rows of teeth, 
one to advance the bar the the holes, and the 
other to segeiate te the pitch of the holes. Into the former gears a pinion 

drops in’ teeth, which are of a 
corresponding with the holes in the bar to be punched. ” 
416. Dritiinc, Borina, Tarpinc, COUNTERSINKING, AND FINNING THE 

Hours Boren PLares, W. Bowker. —Dated 80th January, 1880. 


internal wh ‘erent number of teeth to the frame. In this 


tocks 
carrying the drill spindle work fram machin 
to feed scre i 


thrown in or out of goar with the sorew a dle worked 
by a lever on the headstock, The les from the 


outside of a —_— shell is actuated by similar arrangements, and is 

attached by a chain or rope. 

425. Lirrine or Horstino, C. T. Powell and T. J. Granger.—Dated 30th 
January, 1880. 6d. 

On the bed-plate is a tubular ring with external teeth, and in its axis 
is the main shaft, which is actuated by hand or ——s ‘and upon it the 
drum for the supen turns freely. shaft can slide toa 
certain extent in its bearings, and may be fixed in one or other of two 
positions, so as to act with one of two pinions, one of which gears with a 
wheel between it and the tubular ring round which it rolls, and gives a 
slow motion to the other i. inion, which gears with a second wheel 
between it and the es ig The second wheel works in bearings 
carried by an arm fixed to the winding drum. 

406. Compine Fiax, Hemp, &., G. Lowry.— 

The gripper or hol . goby of having the top and bottom plates 

together. The trough in which the holder slides is 


other form, 
springs being fixed on each side A hold the holder. The catch bar for 
traversing the holders is placed inside the trough over the centre of the 
— and to it a slip motion both backwards and forwards is communi- 


474. Tramway Locomotive anp oTHER Enotnes, J. J. Butcher.—Dated 
February, 1 Is. 6d. 


TY, 

To enable a gas motor engine to be started against the sustained resist- 
ance of a heavy load, a separate reserve of air or other gas is Pagan hy 
high pressure for the purpose, the being a com- 
pressing pump attached to the e engine. The compress’ ing ends ate, are, 
perme the starting operation, as motor cylinders. 

tached to a tramcar as to be capable of being pulled out from oat 
Poy car for oiling and cleaning. e and air receivers are grou! 
between the frames of a locomotive truck driven by a gas motor engine, 
so as te counterbalance the weight of the engines suspended between the 
frames upon the other side of the crank axle. 
486. Raitway Carriaces, Tramway Cars, &c., J. MacLachlan.—Dated 
4th February, 1880. 8d. 

This relates to improvements of patent No. au, of the pda y of 1878, and 

consists of means and mechanism for causing th he carriages 


to assume radial or normal iti in cap curves, and 
enable the Le am to run in planes tangential to the rails, for which pur- 
pose the is carried on an under-framework in three cupaneee parts 


connected together by swivel pins. 
499. LicutTinc witn Compressep Gas, G. and A. S. Bower.—Dated 4th 
iform lo gas at 
r is em rve one upviform low pressure of gas ai 
the burners, which Se be varied from in. and 12in. column of water. 
The valves for charging the receiver with high-pressure gas, and for the 
distribution of the same, are of improved construction. Am arrangement 
is provided for carburettin a gas of a low illuminating power on 
the low- ure side, or it has passed through the regulator from 
the receiver, and has been reduced to eee pressure for consumption. 
anv Dryino Houses, IW. Combe.— Dated 4th February, 1880. 
The houses are formed in compartments on each side of a th | stove, 


each compartment being for the use of one person, and is fi with a 
tub and boiler, and a drying frame. 


Baos anp W. J. Burley.—Dated 6th February, 
1 


This relates to improvements on patent No. 1674 we the year 1861, and 
consists in fitting upon the end of the trams a rey le of moving 


in the direction of the length of the apparatus. U. the ape is a sup- 

port ig the paste vessel, and bearings for oe which carries 

and actuates the creasing blade, and the bearings a ar rollers, 

between which the bag is forced hs creasing e. e of 
le 


the connecting rod which actuates is also adjustable. 
525. States, S. Jones. Dated 6th February, 1880. communt- 


The head for planing og frames of the slates is fixed to the bottom of 
a vertical shaft slid: in bearings, and in it are fixed cutters. Parallel 
with the head is a table to receive the slates, capable of adjustment, and 
carried by the main frame. For ovalling and corner cu’ 
has near its upper end an oval-edged circular saw, the slates being placed 
on a table adjustably secured to side of the frame. 


< Curtinc or Stone, M. J. Brooki.— Dated 6th February, 1880. 


This relates to improvements on patent No. 3354, of the year 1867, and 

the stone on a table, to which a to-and-fro motion is 

directions, and are held in carriages 

sliding in ways parallel to the table. They consist of discs of different or 
similar diameters, and are traversed across the face of the stone. 


530. Harvestina ne B. Samuelson.—Dated 6th February, 1880.— 


cutter bar, and over which travels an endless apron or chain, which con- 
the crop ee and bined betwoen it under the control of a compressing 
and binding 


een, = platform and the travelling or 
d held at the same level as the 
platform until it is bound, after winch it is thrown on the ground below 
the binding ——, that is between the platform and travelling wheel, 
by means of a kicker or discharging arm. 
581. Sprixcs ror RaILway AND OTHER VEHICLES, W. R. Lake.—Dated 6th 
Fe ry, 1880.—(4 communication.) 6d. 

Pedestals are supported ona , and are provided on their w 
surfaces with a recess, into w! fits a follower with pockets to ive 
the ends of the spring — The under surface of the followeris curved 
to allow it to rock. 
rhomboidal or other —— which have the greatest surface at their centres 

clamp open at o; ite sides, through which the 
ends of the — s project, and ha e inner faces of its sides corre- 
sponding in shape with the = of the ning within the clamp. The 
inner faces of the and bottom of the clamp are convex, the crown 
resting on the ve faces of the spring. 
533. Gas a! W. P. Thompson.—Dated 7th February, 1880.—(A com- 

munwation.) 

A motor pay is ry by a jacket filled with petroleum, and 
placed over a small grate. Airis brought from a heater and mixed 
in the valve chest with the ven off by the petroleum and passed 
into the cylinder, where it is by an electric spark or other known 
means. 


586. Moror Enotnes, F. B. B. Beaumont.—Dated 7th February, 1880. 


This relates to improvements on patent No. 7, of the year 1876, and 
consists in means for effecting the successive communication between 
the reservoir and be cylinders of larger diameter after the pressure has 
become reduced toa certain extent. The cylinders being double-acting 
the air reservoir communicates directly with the smallest cylinder only 
by passages, which nse eens by ports with the second 
cylinder, and this again wi and soon. When the pressure is 
reduced the valves governing the supply to the first cylinder are left full 

to directly to the second cylinder. 
air by means of steam supplied b; 
a steam boiler, and the cylinders are cased, steam circulating throug! 
them. 
W. Thomas.—Dated 7th February, 1880. 6d. 
fe corset is made with pleats or folds, which, when the wearer 
Pl — in size may be let out by cutting the stitching which secures 
them, so as to accommodate itself to the increase in the 5 
541. Warcues, J. 7th February, 1880.—(A 
communication.}—{ Not proceeded wii 
e barrel and centre wheel are abolished, the watch working with 
two wheels besides the t, and to p t the action of the 


the centre. The ose in effected by a handle hinged on the part 
carrying the ratchet arrangement. 


54'7. Benpine anp CarniaGe Sprinos, W. R. Lake.—Dated 7th 
Februa communication. 


4 in a frame, and its ends fit into guides. 


motion is imparted to te carsage by bars 
the top of aformer. The heated 
rollers to the surface of the former, travelling to and fro, and thus ine 
ing the plates of the spring. 
Grain Carcogs, J. Thomson.—Dated 9th February, 1880. 
A framework either of the size of each hold under the decks, or in 
short sections the entire breadth of bpp es 2 such frames 
being of sheet iron and operated similar to screw presses, so as to screw 
on the grain as long as it yields, 


552. FoR COAL, COKE, &c., W. R. Lake.—Dated 9th February, 


—(A communication. 
with a re Soetnnd down from the front to the rear, 
must fall down 


ito 
the box. The coal beneath from the back to 
front of the box, and can be readily removed by a shovel, 


re, W. R. Lake.—Dated 9th February, 1880. —(A communication. 


A strainer is formed on the lower part of the pump, and is fixed 

bolts to a foot-plank. It has four openings in its circumference 

which the liquid enters the _— The valve-box with its — on 
which the cylinder is fixed, forms the base of the rising pi; is 
screwed thereon and provided with a valve for drawing of the the liquid 
contained in this pipe when the pump ceases to work. The ies pipe 
together.” "To change toe height of the tube ts te 

er. To change the e ie 
sliding one within the other. . 


556. Axte-soxes ror Raitway Veuicies, W. R. Lake.—Datedl 9th Feb- 


ruary, 1880.—(4 communication.) 6d. 
A removable shoe incases the journal-brass and has a dent ‘oa 
in front, which aa down in front of the end of the endian oneal 
with a stop plate. The axle-box with the usual picking 
is provided with an oil pocket in its bottom, —— u the 
journal, and with a forked plate riding loosely Sioedie ans 


to return its drip to the oil A slot formed in te top 
‘ont of the packing slot and above the axle-collar to receive a fi 
plate, riding loosely through the slot upon the collar. 
563. Corsets, R. Goff.—Dated 9th February, 1880. 6d. 

The steel pieces are covered with cloth and secured 2 stase by stitches. 
They are each pierced with a row of holes, eyelets being fitted into one 
row and metal round headed hooks in the other. 


5'71. Bicycrzs, W. Woolley.—Dated 10th February, 1880. 
oceeded with.) 2d. 


Not pr 
To the front part at the under side of the seat a strong nearly horizontal 
steel spring is secured, and to its free end is fastened a second Y shaped 
spring, the arms of which ae the under side of the rear of the 
seat. The first spring is clam: to the backbone. 


572. Maceration on STEEPING OF BEETROOT IN THE MANUFACTURE OF 
Suoar, H. J. Allison.—Dated 10th February, 1880.—(A communication.) 
A metallic box of the size to receive the sacks con’ the pulp hasa 
x, the of wi 
exerted on all parts of the sack. 
573. orn Empryinc WaTER Pipes or OTHER FLUID Connurts, &c., 
10th February, 1880.—(A commumication.}—(Not 
Valves and their accessories serve to establish or interrupt the commu- 
nications between two sections of a fluid conduit. The valves are 
in equilibrium by admitting water on both sides of the valve. 


575. Lampsor Lanterns, H. J. ad wi .—Dated 10th February, 1880.—(A 


communication. Not ) 2d. 
ped reservoir forming the base of the 
passes to the burner, 


and admitting throug! ry centre air, w! 
a oil reservoir is a cylinder for 


the wiki On top of the 
attaching a globe and pee the latter carries at the top a perforated 


cylinder for the passage of gases. 
5'7'7. ExtincuisHers ror Lamps, W. 4 - and J. Lemon.— Dated 10th 
February, 1880.—(Not 
A metal case slides on the wick tube, ‘he top part of one side forming 
a flap to close over the wick when the flame is to 
outside the lamp. 


A. Edison.—Dated 10th 1880. 8d. 


of the carton, aro of tubing appertin eting 
8 er e neck, for recei: su and condu wires. 
Upon the head a part of the glass, where the Sa 
formed of white enamel glass, which is mel and sealed round the 
wires. Outside the head the platinum wires are joined to copper — 
passing out —— the tube. The bulb is then exhausted the en 
of the tube cl and also sealed near the plane of the bulb. The 
vacuum is then destroyed in the tube bap es is 
the former place. The resistance of 
filament of carbon, long neue to to give t the 
doubling it — itself, keeping the two surfaces electrically apart. 
J. Bollard, J. H. Waddington, and C. Smith.—Dated 10th 
paeadan 1880. Not proceeded with.) 2d. 
e taking-up and letting-off motions ane placed one above the other 
threads are extended in a vertical position. The healds 
move herizontally by cams, and the cloth is kept distended by emg. 
temples. The slay is moved up and down = spindles by cranks, 
the shuttle is worked by levers and tappets, t! motion in the 
case of breakage of weft similar to area poe in use. On the shank 
end of the shuttle peg is a tube, and when the cop is broached u the 
peg the bottom portion is upon the the tube. Improved mi for 
actuating or picking the shu! the shed is described. 


580. W. Preston.—Dated 10th February, 1880.—(Not pro- 


On the top the slates and inkstands are fixed, and the top is hinged so 
as to serve as a seat back for the desk in front, or a seat back for the 
same desk, or it may be either level or inclined as a writing desk. 


581. Gove Fastener, W. N. Thring.—Dated 10th February, 1880.—(Not 


proceeded wi 

This relates to fasteners with two pivotted arms, and consists in con- 
necting the sp to the disc at the end of the arm by a plece of 
wire, with a projection on each end, a ee 
spring, and the other into an aperture in the 


582. W. Varney. 10th February, 1880. 


A plate of metal is enclosed between two pieces of leather, and the 
brace ends are connected thereto by eyelets. 


588. Evectric &c., C. H. Siemens.—Dated 10th February, 1880. 
A communication.) 6d. 
An electric current produced by a stationary dynamo-electric machine 


584. Mo.tiptyine Powm. FoR SHEARS, CUTTERS, OR PuncHEs, C. D. Abel. 
—Dated 10th February, 1880.—(4 comme ication.) 6d. 

A lever on a fixed fulcrum is caused to impart motion to another lever 
that is required to exercise power by means of two toothed racks with 
ratchet ‘teath, so arranged that as the first lever is moved in one direction 
the one rack "in bearin against a stop on the second lever moves this so 
as to exert power, while when the first lever is moved in the contrary 
direction, so as to draw the rack back again, the second lever is either 
be rted in i its raised position by the second rack, or is raised or moved 

further thereby. 


perforated with the desired pa » and on ‘which the ficorcl 
a second pattern placed over it. The dye 


sev. =, &., and W. J. Adams.—Dated 10th Febru- 


1880. 
The +t -wheel which carries the knives is converted into a fan by form- 
ing fan Blades on the bs ego side to the knives. This fan w! is en: 
closed in a circular casing with a central hole on the —a to admit 4 
and an “fa the through the inner side for sm Sage fodder to the 
=. the periphery of the case is an 0) to which a conduct- 
ttached, the sack to be filled bein; a 
To ay of the tube is perforated for of dust. 
give an increased width of feed to be acted bs aon be th le of the cutter 
wheel is mounted below the trough, and in a central position, so that the 
knives in commencing their action cut w goa and in completing it 
downwards. The trough is widened and the feed rollers are to have a 
special arrangement. 
588. Dress-Hotpers, A. L. Fyfe.—Dated 10th February, 1 6d. 

The holder consists of a tu frame of pe ey to the ends 
of which two gripping levers are jointed opposite each other, their 
length being rather greater than the distance between their "fulera. 
Their inner extremities carry pads and form jaws to grip the skirt. The 
levers terminate in knobs, by pressing which the jaws are whilst 
pear Bee closed by a spring 00 contained in the tubular frame and 

e levers near th 
589. Sappie Bars, W. P. Birch.—Dated 10th February, 1880. 6d. 

The hinged stop at the rear end of the bar is formed with a tail-piece 
extending down helow its hinge. Between the two plates of which the 
bar is composed is a lever, one arm of which extends horizontally, and 
is then Line oy up level with the top surface of the forward end of Pica 
bar, whilst the other comes in front of the tail- the ete the hinged 


and so lo it remains in front prevents 
leather on the bar covers the 
rising, and so prevents 


When the 
the horizontal lever and preven 


2359. CoLoureD Pvaster, &c., A. M. Clark, Chancery-lane, London.—A 
communication from C. F. Fabre.—l0th June, 1880. 
2459. CommUNICATION between Rartway Stations and Trains, A. A. ; 
578. Exectric Lamps, 
A as bulb is form by 
which the bulb is attached toan air pump. Upon the opposite side from 
the tube is a neck to permit the introduction into the body of bulb 
692, 5 693, ; 695, 6d.; 696, 2d.; 697, 8d.; 698, 2d.; 699, 6d.; The cut crop is —_ by a recl on to a platform at the rear of the 
711, 4d.; 712, 4d.; 713, 6d.; 714, 2d.; 715, 6d.; 716, 4d.; 717, 2d.; 718, 6d.; 
719, 4d.; 720, 4d.; 721, 2d.; 722, 2d.; 723, 6d.; 724, 6d.; 726, 4d.; 728, 6d.; 
730, 6d.; 731, 8d.; 732, 6d.; 783, 8d.; 734, 2d.; 736, 6d.; 737, 2d.; 738, 2d.; : 
742, 6d.; 743, Is. 4d.; 744, 6d.; 746, 2d.; 747, 4d.; 748, 6d.; 749, 6d.; 
751, 6d.; 752, 6d.; 755. 6d.; 756, 2d.; 761, 6d.; 762, 6d.; 764, 2d; 765, 6d.; 
766, 2d.; 767, 6d.; 768, 6d.; 770, 2d.; 774, 2d.; 775, 6d.; 776, 2d.; 777, 44; 
778, 4d.; 780, 2d| ° 
787, 2d.; 788, 4d 
798, 6d.; 799, 4 
966, 4d.; 1007, 6 
line, and to a dynamo-electric machine fixed on a vehicle running on the 
PO rrrrr——C‘Cisd line, so that the armature of this dynamo-electric machine in being made 
to revolve by the action of the current imparts rotary motion to the 
586. CoLourine or Dyemnc Fioor &c., S. P. Wilding.—Dated 
10th February, 1880.—(A communication.) 6d. 
A sliding box is divided into compartments for the different colours, 
and its Jower face has circular openings to the departments, through 
which pass rods attached to hollow plungers fixed to a bed-plate and per- : 
forated to allow the dye or colour to pass into the different compart- 
ments. A force pump supplies the plunger with the dye or colour. The 
8) elt by the escapement, & compensation 1S pro con- Pg 
pared in making the spring much longer, thinner, and more flexible 
and soft than po Bem The driving wheel has 126 teeth, and the inter- 
othe frame of the machine is fixed a frame with cogs through which 
B, having at its end an excentric on which works 
bp cogs on the frame. and also with the teeth of an 
wheel 18 a shalt on which the driving pulley revolves, the shaft project- 
A box 
so that 
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arm of the lever from turning down and gis © ny be from in front of 
the tail of the catch ; but if the strain on 

vertical is ina back: direction, the leather is 
longer covers the forward end of the horizontal Bowing which is is thus free 
te turn upwards. 


&. C. Lister and J. R. Y. Gispert.—Dated 10th February, 


When endless knives are used for cutting the pile, the sharpening 
rollers are driven by the knife-driving pulley, so that when the loom 
stops or starts this pulley will cause the s ng rs to revolve or 
stop simultaneously with the knife. For finishing the pile fabric a 
machine is employed whereby, as the piece goes in, ite face is wetted or 
damped, and, as it travels with its face upwards, a roller covered with 
cards cleans and cards the pile ; also after leaving this roller the is 
batted by a set of sticks worked by cams at each side of the for 
the purpose of raising the pile. 

591. Merres ror Measvainc Liquips, A. W. Pocock. — Dated 10th 
February, 1880. 8d. 

The liquid is alternately admitted to three collapsible chambers 
arranged at of at angles round a crank shaft. The centre A each flexible 
diaphrs which one side of is ) is 
byar wih the crank pin of the shaft, which, in revolving, actuates 
suitable counting and registering and to for 
admitting liquid to the chambers, and allow it to escape to the delivery 
pipe. To prevent the central part of the diaphrs from bei madly 
distended, a metal disc is secured to it, and pote plates are 
the disc and extend radially, their outer ends being hinged ae 
plates forming links to jo’ jc jin them to a third set of plates held fast around 
the cireumference of the diaphragm. A metal pin projects from the 
centre of the rigid side of the chamber through the diaphragm and the 
disc. A single slide valve governs the admission and exit of the — 
592. ror Giazinc on CALENDERING Macuines, &c., HA. 

Gros 11th February, 1880.—(A communication.)—(Not 
with.) 2. 

The “soft” rollers are made direct from paper pulp instead of from 
manufactured paper. 

593. Paints orn Compositions For CovyERING THE Bottoms or Sps, &c., 

wenty-eight pounds of to! is 8 0 ions of tw ne 
for forty-eight hours; 28 Ib. of chloride of time oye in oa 
of coal tar for a similar period, ani 7 lb. of ys gate copper is 
wards added. The different matters are then all mixed oe ee and 
form the composition. 
594. Conrro.iine THE Fiow or Liquips, W. vinson.— Dated 11th 
February, 1880. 6d. comm 
A pipe protrudes into the receiving chamber and has a small orifice for 
the passage of oil to this chamber. The outer diameter of the tube is 
reduced at the orifice end so as to have its edge sharp. 
is ‘a float attached to one end of a lever, with a hole to allow of its being 
jointed toa rod. A weight is attached to the other end of the lever or to 
the float on _ side next to and o ite the orifice in the pipe, so as 
to regulate the supply of oil by closing the orifice to a smaller or greater 
extent. 


595. Dress Se A. Wright.—Dated 11th February, 1880.—{ Not pro- 


ceeded with. 

Two levers are crossed and pivotted together, the lower ends being 
fitted fe ~ cen to whilst their upper ends are acted upon by a camring 
fitted between two plates pivotted to the upper end of one of "the levers. 

596. Seraratinc [MpuRITIES FROM Soom. A. B. Childs.—Dated 
11th February, 1880.—(A communication. m.) 6d. 

This relates to improvements on patent No. 1903, dated 11th May, 1873, 
and consists in applying magnets between two standards, in one, two, or 
more rows, and held in position by screw bolts applied to each row of 
magnets ; one bolt passes through the lower of the standards and 
above the bend of the magnet, while the other, of rec’ ar ferm, 

through the upper ends of the standards and between the poles of 

the the ples to produce a plain surface for allowing th to pass over 

597. Sarery OR PLaTFroRM For Raitway Carriaces, &c., G. Nodes. 
—Dated llth February, 1880.— (Not proceeded. with. 

The step cinched te the dear so as to be lowered raised a8 the 
door is opened or shut, and when opened it projects a slight d 
over the edge of the platform. 

599. An«stuetic Compounp, W. R. Lake.—Dated 11th February, 1880.— 
ot communication.) 4d. 
The ingredients are hydrate of chloral, chloroform, ether, nitrate of 
amyl, morphia, opium, camphor, alcohol, oil of it, salicylic 
acid, and oil of cloves. 
600. R. Ouseley.—Dated 11th February, 1880.—{Not proceeded 


Tie front tart of the i, made it air is 
discharged in room. 


admitted, which, when h 


602. Uritisation 4 FOR Heat, anp Power, T. A 
th February, 1880. 

In each district - be supplied with chectricity is a central station, 
where the magneto-electric machines are driven by ee motors. All 
the supply generating coils or batteries are a 
the multiple arc system, and from these duct duct: 

thereto on the multiple are system, led in an: hen directions, 
conveying the energy to the points where work is tobe done. To correct 
variations in pressure a series of resistances are arranged in connection 
with the circuit of the battery feeding the field of force magnets of the 
prime field of force generator, so that the energy of the battery current 
may be varied ; such variation causing in turn a variation in eurrent 
induced in prime field of force  Soneraker, and in all generators controlled 
thereby. From main y main are laid, 
and from them derived circuits are led into the houses, one passing 
through a meter. 


being divided into 100 parts, and 
marked from “‘@” at top, indiien licating “water” downwards to “100,” 
the intermediate res indi- 
cating the percentage of milk in e sam le; and on the side is 
marked wat “ water gauge,” divi ied, but from 0” at 
the bottom level, with the ‘ on the scale, denoting “ 
milk, upwards to “100” indicating“ ‘distilled water” at 60 deg. 
& Dovsime Yarns, &., F. Briggs.—Dated 11th Feb- 


The" Intting off * indles are mounted in groups of three, two carried 
in fixed bearings aa a bearing adjustable in a bracket. 
Each spindle hes a groo y +4. - by a cord, which is t: 
by moving the najetable s indle. A self-actin stop motion is ‘ht 
into action by means of a pivotted catch lever lever with b. ieten, through w 
pins having loops on Suna upper ends pass, the strands of yarn passing 
through the loops. 


This relates to of — or re rol engraved 
surfaces with a drum for supporting the material to be connected 
positively together. 


606. Fastextncs ror Lan AND OTHER Baas, C. Appleton.—Dated 
Pebruary, 1 
8, SO w e are whilst the 
the handle, the two sides of the mouth are clipped or feld toeeth _ " 
GO7. SeraratTion Or OrnEs Muxerat Propvucts, &c., F. J. King.— 
The material operated 
material to be operated on is passed over the 
with a thin piece of non-magnetic material separating it from the 
magnets. Motion is im to the hapter. soy wg ic material over the 
— of the magnets, all the magnetic particles in the mixed pada are 
ed they each Pole, and magnetic material 
rough bottom, leaving the e' ¢ portion on the surface ready 
for separation by s magnetic 
608. Purirication oF ALKALINE SOLUTIONS ‘we Bee 
AMMONIA, Carey, H. Gaskell, jun., and F. uth 


February, 
This relates to Snptovemmente on patent No. 2939, dated 18th July, 
1879, and consists purifyin g alkaline solutions containing ferro- 
o. ea em about 350 
the treatm ~ 


ent ammonia is formed, and may be collected and 
om. AnD Encravine, J. J. Sachs.—Dated 11th February, 1880. 


as or other open or figured fabric or materialis coated witha mp mae | 
such as a solution of asphaltum, which will make it resist the action 
the solution in an etching bath, and caused to adhere to a copper roller, 
which is then immersed in the etching bath, whereby the ex: parts 
are eaten away, after which = lace is removed, and the roller cleaned 
and prepared or printing in the ordinary way. 


the cow! at having flanges to 


— 


fixed round the lower pt of the cylindrical or fixed portion. The 


upper part of the revolving jacket has a conical part fixed to the fixed 
portion of the cowl, and provided with flanges standing in a direction 
towards each other ‘to prevent rain passing to the interior of the jacket. 


611. Measurine Tapes, IW. Chesternan.—Dated 11th February, 1880. 2d. 
The warp and weft threads of the tape are woven together in such a 
manner that the = threads lie alternately over aod under one weft 
thread ; and the weft thread over and under two or more warp threads. 
612. Powoen C. Pieper.— Dated 12th February, 1880.—(A communi- 
cation 
Each runner rotates on one shank of a cranked axle, the other crank of 
which is securea in a bearing a’ ed to the vertical main shaft of the 
mill, and forming tugether with the bearing of the second cranked 
axle a sort of crosshead on the shaft. The free end of the web of the 
cranked axle rests on a wedge supported by a projection on the boss, 
such wedge being adjusted by a screw, and serving to raise or lower the 
corresponding runner independently of the other one. The shank of 
—- —— axle is ~~~ borne by two suspending rods whose upper 
to head fixed to the upper end of the main 
shaft, the ends form rings which encircle the shank. 
613. Lut, 8. 8. Brown.—Dated 12th February, 1880. 6d. 

Lint is manufactured with a double pile or scraped surface by means 
of blades or scrapers acting simultancously on each side of the fabric 
being made into lint. SS are arranged to press on the sur- 
face of the lint being manufactu or wound into rolls, so as to insure 
that it shall be operated upon or wound under an even tension in all its 
parts. 


FoR Doors Wixpows, P. Dessouroux, N. Derouette, 
= N. Toussaint.—Dated 12th February, 1880.—(Not proceeded with.) 
4 


A metal case contains a metallic piece ted by a stem to a handle, 
and having two grooves in it, the rims of which form inclined planes. 
In the grooves are fitted the window bars or rods which secure the 
window by tongues or studs. 


615. Five Cieaners Fine Extincuisners, H. J. Haddan.—Dated 
February, 1880.—(4 communication.)—(Not ceded with.) 2d. 
pipe is connected at: one end to a boiter, and has at the other end a 
cpm chamber containing a jet wheel and a perforated partition for 
of steam, which in escaping from the pipe impinges on the 
blades of th of the jet wheel, causing it to revolve. The chamber has a collar 
to fit the end of the flue to be cleaned. 


616. Camp Bepsreap, C. Fg ty and M. Schilling —Dated 12th February, 
1880.—{Not 
The bedstead A wed of top rails consisting of several pieces hinged 
anda le of arranged in pairs joined by trans- 
bars made in hal mee See in the centre, and hooked 
with their ends to the the legs. 
617. Putvertsixe Ores, &c., F. W. Mitchell and T. H. Tregoning.—Dated 
12th February, 1880. 
An inlet pipe passing through a hollow bearing connects a hopper with a 
— by a water-tight flange, and through it passes the material to 
be crushed. The cylinder contains weights or masses of some hard 
material, and is supplied with water. Upon the cylinder being revolved 
the material supplied to it is crushed by the weights. 


618. Ramroap Rats, &. P. Wildiag.—Dated 12th February, 1880.—(A 


a le er 
plate formed base and rollers. The 
passes thence to a pair of reversible vertical carrier rollers — 
feed forward, hold fect, reverse, and adjust the rails, so that it m: 
cut into dead lengths’ by overhead ry | saws, or an interm “4 
carriage may be employed to carry the against a fixed saw, the 
e ha several reversible rolls. The reversible motion of these 
rolls is effected by their spindles being geared ether and driven by 
bevel wheels from a countershaft. The rail when cut passes to a camber- 
ing apparatus to give the hot rail a ne camber to compensate for 
the curvature of unequal cooling, so that when cool the 
pate Lay uniformly straight en con, The rail is then delivered to 
a cooling 
619. J. G. Kromachrider.—Dated 12th February, 1880. 6d. 
The gas h a chamber containing an absorbent material 
th m, before reaching the burner. The chamber 
is divided into three compartments, the lower filled with sponge between 
a series of vertical metal plates alternately projecting from the sides so 
as to cause the gas which is admitted at one end to passin serpentine 
fashion through the sponge soaked with hydrocarbon fluid. e gas 
then passes to the middle chamber, filled with an absorbent material 
saturated in acetic acid and tho: hly dried. Thetop chamber serves as 
a reservoir for the hydrocarbon fluid, which is supplied automatically to 
the lower compartment. 
PoriFyine as, 12th February, 1880. 6d. 
e fatty matters linders and are divided into 
thus pe ig very diluting the chemical agents em- 
yed. From the washing cylinders the matters treated are con- 
ucted to filters by means of a pump, and forced into a closed receiver. 
The compressed liquid passes into a pipe and is distributed into several 
filters of small volume. The stills for distilling the oils are similar to 
those employed for the concentration of pny tical extracts, the 
distillation being carried on in a vacuum. e worm is refrigerated and 
the cucurbite is 


y combination with a steam engine 
and compressors. In the air chest and valve chamber of the engine are 
steam valves wont by pedal, and a shaft with pins operated by bevel 
gearing. Connectin 1g Pipes are attached to compressors and produce a 
vacuum to exhaust warm air from the freezing chamber. A chamber 
an air trap, wil yw-off water pipe having valves to regulate dis- 
charge of Condensed water from the trap, such water being precipitated 
to the of its own gravity, from whence it is forced 
out by the confi under pressure in the trap. Another pipe 
—— the dry - a pressure from the trap to the cylinder of t 

e. The power is returned to the steam engine by 
connecting the piston- of the expanding engine to a shaft whic 
operates the eaten in the steam cylinder and air compressors. 

622. Sorrextnc Harp Water, H. Bright.—Dated 12th February, 1880.— 
(Not proceeded 2d. 
The lime water hard water are automatically supplied to the 
cistern by means of ball-cocks, held by cafthes until the cistern is nearly 
empty, when the a are rel , and the lime water and hard water 
admitted ed proportions. 
624. Encixe INSULATED TELEGRAPH Wires, &e., G. F. James. 


employed “e keep it in agitation. 


stra) 
Toorsep G. B. Goodfellow.—Dated 13th February, 1880. 


The arms are to the or the tre 
of the rim an intermediate space around 
inside of the i from direct connection with the boss of the wheel. 


Extractine Taxnic Acip Dye-Woop Pioments rrom Woop 


into a tube filled with quicksilver placed within the body of the tele. 
hone. One pole of the battery is connected with the diaphragm and 
bn other wi h the a. Secondly, the vibrations of the current 
ya tion of diaphragms intercalated between 
Guneate of the battery of the receiving = tion, and by their applying 
one bell in common to the different diaphragms. ese arrangements 
produce sounds and words strong enough to allow a phonograph to be 
connected to the bell. 
632. Makixo Bricks, Tires, AND Movuupines, H. Large.—Dated 18th 
February, 1880. 
Large moulds are employed, beng are divided by piitions into any 
uired number of compete. © , the dimensions each compartment 
tang equal to that of a brick or tile. This mould is placed upon a 
board or table, and receives the slag either direct from a pug mill or from 
a barrow or other appliance ; it is then carried under a a roller, 
which spreads out the clay in the mould to a press, when pressure is 
given to the clay. 
633. Revotvinc Sranps For Books, &c., W. Lake.—Dated 13th 
February, 1880.—(A communication.) 6d. 

A base rests on the floor — castors and has a central top which 
receives the threaded end of a rod, around which a tube rotates and 
carries shelves, each fitted with a sliding boss fitting loosely on the tube, 
against which it may be clamped by a set screw. The bottoms of the 
shelves are open or grated. 

634. Spikes, Natts, &c., W. Bradley.—Dated 13th February, 1880, 8d. 

Bars are employed which have been rolled into the shape of a number 
of finished spikes or rails laid side by side and joined together, and these 
are severed by a shearing machine, in which the cutters are so actuated 
as to straighten the nails or spikes after severing them from the bar, 
special straightening bars also acting in conjunction with the cutters. 
635. Umsrevias, Parasous, AND Sunsnapes, J. Emden,—Dated 18th 

February, 1880. _(Not proceeded with.) 

A tube of suitable length has fixed % the | end a notch with the 
indentations or receptacles to receive the ends of the stretchers, and to 
the other end an annular ring, on the outside of which is fixed a tip cup 
to receive the ends of the ribs. A spring is coiled inside the ring to 
release the tips when d 
636. Evecraic Loom, A, M. Clark.—Dated 13th February, 1880.—(A com- 

munication.) 6d. 

This consists in the eon between two ordinary rheo ot ‘of 
one or more carbons, whereby (according to their number an 
apart) either a single lombnoke are is formed by the juxtaposition ~~ two 
sparks, or two luminous pinto united by a voltaic arc extending between 

e points of the carbons pl laced between the rheophores, but without 
traversing the entire length of the carbons. 

637. Boxes orn Cases ror Sampies, 4. M. Clark.—Dated 13th February, 
1880.—(4 communication.)—( Not proceeted with.) 2d. 

The box or case consists of a glass bottle to contain the product, an 
inner box or case of pasteboard, wood, or other material, in which the 
bottle packed in wadding is placed ; and an outer case "of tin- plate or 
other metal. 

6388. Evecrric TeLecrarn Apparatus, IV. R. Lake.—Dated 13th Febuary, 
1880.—(A 6d. 
This relates, First, to means for the sen of telegrams by induced 
hers ad of opposite polarities, one polarity being required to close a 
ing magnet, and the other polarity required to open the 
magnet; Secondly, to the application of a condenser to multiple 
telegraphs. 
640. Warmine Ventitatine, G. L. Shorland.—Dated 13th February, 
1880.—{Not proceeded with.) 2d. 

Where air is heated in Vaee and conveyed to the room to be ventilated, 
such pipes are made with mid-feathers or gills —os into the pipe, 
- as to increase the heating surface. To remove vitiated air from rooms 

pe with a bell-mouth at its lower extremity is employed and commu- 

with the upper being fitted with a balanced 

valve opening outwards w escape of vitiated air, but prevent the 
downflow of 


Sares, Room Doors, &c., H. J. Scott.—Dated 14th February, 


6d. 

The frame is of steel or other hard metal and of a shape calculated to 
resist any manual force. To render the bolts and lockwork of the door, 
more effectual in bearing the strain of forcing open by wedges or crow- 
bars, the bolts are made in two pieces Me cage Re pivots, which by the 
action of the handle actuating the bolts ww them forward into 
recesses in the solid steel framework. By one movement of the handle 
they are thrown into slots cut in the double frame, and are held fast in 
their position between its two solid sides, and simultaneously _ 
the slots prepared to receive them, they throw out grippers, 
grasp the vertical sides of the frame. 

644. Spixnina, IV. H. and W. D. Thornton.—Dated 14th February, 
1880.—(Not proceeded with.) 2d. 

This relates to apparatus so situated and actuated that when a thread 
breaks or has not sufficient tension, the progress of the roving towards 
the front rollers is stopped, and waste, roller lapping, snarls, and doubles 
are prevented. 

645. Ratsinc Sunken Surps, A. Davidson.—Dated lith February, 1880.— 
(Not proceeded with.) 2d. 

Tanks containing sufficient water to sink them have air compressed 
into the unfilled space, and are then sunk and fitted in position to the 
sunken vessel. A cock at the bottom of the tank is then opened and 
forces out the water, when the tanks exert their lifting power. 

646. Raisinc Gics WOOLLEN AND OTHER SIMILAR 
Goons, J. B. Jubb.—Dated lath February, 1880. 6d. 

Two raising rollers are emalares, one acting upon each side of the 
cloth, which will thus be Bree ted on its two sides pry 
roller beneath the large ing cylinder is covered with steel or other 
card teeth instead of bristles. 

647. Curtino THE TeeTH OF FILES AND J. Mc@regor.-—Dated 
11th February, 1880.—( Not proceeded with. 

The shaft on which is fixed the cam for lif ~-m neg 8 to which 
the cutting chisel is fixed, works in an adjustable beari the 
extent of its lift. The bed on which the file rests is cal to > clan, 
so that files which require the rows of teeth to be cut obliquely to 4 
other can be ly brought into position, and the rotary motion of 
round files on the cutting bed can made automatically with the 
greatest accuracy. The angle of the cutting chisel and presser can be 
varied to suit the angle of the over and up cut, and any oe 
angle required. The c can be readily taken out and 
sharpened, for which pu a whetstone, driven by the same p= Rad > 
the machine, is provided be suitable position. 

648. Trees, £. A. 14th February, 1880.—(A 
communication. proceeded with 

A socket for the bolt to attach the whipnie tree to the carriage fram 
made at the — of the whipple tree, the ends of which are forked. te 
receive a rockin b means of which the freeing mechanism for the 
traces is spamnted shout the horses run away. 

649. Ixsectors, W. Morgan-Brown.—Dated 14th February, 1880. ~—(4 
communication.) 6d. 

This consists in the construction of condensing injectors in which the 
waste steam jet passing in an annular shape h one or moré con- 
centric cones meets the feed-water, and is cond: by it before meeting 
with the central jet of steam coming from the boiler. 


650. Puastic on F. Wirth.—Dated 14th February, 


1880.—(A communication. 

The of lime 9" 
verised coke, 1:00 kilos.; with or without the addition of ; 
hammer slag. It is used for the pet nica of various articles for 
which gypsum is employed. 

653. Macutne, D. Mackay.—Dated 14th February, 1880,—(4 com- 


under pressure, so as to extract the tannic acid or pigments, the d 

vessels forming a continuously working battery, and being caunnadl 
with one another by =. 

628. Broocues, W. W. Tombs.—Dated 13th February, 1880. 

The pin has a ball-shaped end which fits intoa pro’ cecal formed 
of wi is control 80 as to cause to be 
into a tubular shield by means of a 


629. VENTILATING AND J. F. J. Sykes.—Dated 13th 
February, 1880.—( Not proceeded with. 
Three tubes plowed within the otter, the inner one carrying of 


ven’ open 
closed at top, and communicates with the lower part of the room to he 
ventilated. 
6380. Licutine By Evecrricity, R. 7. D. Brougham.—Dated 13th February, 
1880.—( Not with. 

The electrodes are combined with a liquid carbonaceous substance, such 
as an oil or syrup, by immersion before or du uring the use in the lamp, 
= 4 by supplying eu ost to the de while the lamp is 


631. TeLEruones AND Apparatus, F. H. F. Engel.— 
communication. 


Dated 13th February, ) 6d. 
telephones, in such a manner that no opening and closing of the curren’ 
takes place at the contact he contact varies by the 


pin the underside 
sueh pin having a broad base widening out from its point, which ps 


6d. 

A shallow box gent at and at the edges, but open at the bottom, 
rests on the bottom of the ler, and has small holes round its edges 
and a central pipe fitted over the centre and leading to near the top of 
the boiler. The interior of the box is made in the form of le ny 4 
ber or duct by edge feathers, leading from the perforated to the 
centre leading in to the lower open mouth of Lo central pi eS ater is 
drawn up the tube, and is discharged on to the clothes in the’ boiler. 
655. Brewine anp A. Collingridge and R. F. Lecerf.—Dated 

14th February, 1880.—(Not proceeded with.) “Ad. 

In place of an open or partially ‘eer ion a hermetically closed 
boiler or series of boilers is employed. A pneumatic apparatus 
is connected with the closed boiler by a double elbow steam pipe with a 
shut-off cock about midway. 

6657. Ratway Braxe Apparatus, W. 7. Clark and W. H. Ashwell.— 
Dated 14th February, 1880.—(Not proceeded with.) 4d. 

The chief features of the invention are that the brake apparatus can 
automatically change itself from a compressed air toa vacuum brake, or 
when fitted up to take the form of an hydraulic brake ‘it will also auto- 
matically or = hand change itself into a r d air, 4, OF 
hydraulic 
659. Dryma Apranaros, J. H. Canavan and M. Baerlein.—Dated 14th 


February, 

On each alae of the blanket or drying frame of printing machines are’ 
continuous steam chests or tubes for supplying steam to a series of cross 
pipes, inserted into the side chambers by means of glands and \pack 

so that they can freely causing 
or water could damage the ted 


tay point where esca) 
material. 


« 
621. anp Freezine, W. R. Lake.—Dated 12th February, 
603. Lactomerer, G. Barham.—Dated 11th February, 1830. 6d. 
The lactometer is made with a duplicate scale, on the one si w 
The hopper or funnel of the is formed with an 
outer casing, through which steam circulates to keep the contents of the 
hopper in a heated state, stirrers bey 4 
| ~ | | | | | A reel is employed to draw off the ,fin' 
orn Bark CHESTNUTS, Oaks, on DEALs, axp DyE-Woons, H. Palm. 
—Dated 13th February, 1880.—(A communication.) 4d. 
The wood or bark is reduced to small pieces and placed in closed 
and is in communication with | | “Dart of | 
610. Cunovey Cow1s, J. W. Lawrence.—Dated 11th February, 1880. 6d. 
The of cowls whose heads are turned the wind is 


Sept. 24, 1880. 


THE ENGINEER. 
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727. Puriryine Mippitnos or Frour, W. R. Lake.—Dated 18th February, 
1880.—(A 6d. 
This consists in the bination of a iver, arranged and operating 
to agitate the ground material passing thereon with one or more movable 
electrified surfaces above the surface of the ground material passing in 
the receiver. 

740. Cream Cortector, P. G@. Peltret.—Dated 19th February, 1880.— 
(Complete.) 4d. 

This consists in a milk-pan in which milk is set for cream, of a faucet 

on its bottom, the opening into which is protected by a screen or 
wire gauze, whereby the milk may be drawn from under the cream and 

the cream retained. 

7°78. Bens, W. E. Gedge.—Dated 2st February, 1880.—(4 communication.) 
—(Complete.) Od, 

This consists in the employment of a aliarly divided, hinged, or 
jointed bed bottom, having a supplemental leaf hinged to it, and in 
combination with this bottom a series of folding adjustable standards 
with cords and pulleys, ther with a roller, crank, and ratchet, by 
which the bed bottom is raised and held at any point. 

810. RecuLatine THe Expiosios or Comeounps CONTAINING CHLORATE 
or Porasu, J. Pattison.—Dated 24th February, 1880. —(Complete.) 
2d. 

This ists in the with an explosive compound having 
for its base chlorate of potash of an oleaginous flour or meal, to prevent 
premature and spontaneous explosion, 

836. on Suearino TextiLe Fasrics, A. M. Clarke.—Dated 25th 
February, 1880.—(A communication.)—(Complete.) 6d. 

This consists in subjecting the surface of fabric to the action of 
cutting sections revolving against a ledger blade provided with cutting 
sections similar to but alternating with those on the revolver. 


853. Steam Exorne Governors, N. B. Nash.— Dated 26th February, 1880. 
—(Complete.) Ad. 

This consists of an air pump and commmuntoniing oz cylinder combined 
with a supplemental cylinder, the pistoa of which a movement 
common with that of the air cylinder piston, and operates in a fluid for 
preventing the too sensitive action of the governor valve. 

867. Fountain Pens, W. P. Thompson.—Dated 27th February, 1880.~(A 
communication.)—(Complete.) 6d. 

This relates to pens in which an air tube in combination with a valve 
em | a downwardly projecting needle or stylus, or stylus alone, is em- 
ployed. 

909. Stream Borers, L. Varicas.—Dated 2nd March, 1880.—(4A communi- 
cation.)~(Complete.) 6d, 

This consists in arranging in the rear of the fire-box, and between it 
and the front flue sheets, a chamber with a perforated bottom for —, 
ing the hot gases from the fire-box with jets of air in quantities sufficient 
to attain i. more perfect combustion of such gases as they enter the flues 
of the boiler. 


998. Hyprostatic Corres on TeA-pot, Bazin.—Dated 8th March, 1880. 
—(Complete.) 6d. 

This consists of a coffee-pot based upon an application of the natural 
hydraulic head for forcing hot water from below upwards through a 
certain quantity of coffee. 

1009. Srrinc Bann UmBreLLA or Sunsuane, Kott.--Dated 9th March, 
1880.—(Complete.) 2d, 

This relates to a cap fitting oa the hat. 

1015. Panratoon Susrenpers, H. J. Haddan.—Dated 9th March, 1880.— 
(A communication,)—(Complete.) 4d. 
relates to the combination of two stray» crossed and secured 
ther with loops, 
. COLLAPSIBLE Tune VaLvE wor Pires, &c., W. Wilson.—Dated 18th 
March, 1880,—(Complete.) 6d. 

This consists of a pliable. tube, which is made flat so as to collapse 
automatically, and is placed inside of the pipe with one end and 
secured in such ition to the inside circumference of the pipe, so that 

e cola! end will hang loosely within the pipe. 

1198. Governors ron Marine Enotes, H. A. Lake.—Dated 19th March, 
1880.—(A communication. )—(Complete.) 6d. 

This relates to a governor in which a vibrating weight or weighted arm 
actuated by the pitching or rolling movement of the vessel is connected 
with a throttle valve in the steam pipe, in order that the valve may be 
automatically closed or opened to regulate the supply of steam in pro- 
portion as the propeller or wheel is raised out of or immersed in the 
water, thereby preventing the “ racing” of the engine. 

1236. Macuinery Comprxinc Brarp Lace Macuiyes, A. Biden- 
a —Dated 23rd March, 1880.—(A communication.)—(Complete.) 8d. 

This relates to a combined braid and lace machine for the purpose of 
producing designs of lace and perforated braids like those manufactured 
up to the present time by hand. 

1254 Benpixo Prates, &., W. R. Lake.—Dated 24th March, 
1880, —(A Complete.) 6d, 

This relates to bending or skelping iron for pipes or tubes, and consists 
of a series of open-grooved guides provided with lips having their inner 
edges turned down and arranged between the skelping for guiding 
the skelp without compressing the same or modifying its form. 
1255. Ovens, R. P. Wilson.—Dated 24th March, 1880,—(Com- 

ele.) bd. 


This consists in the arrangement of a series of upright retorts set in 
an enclosed furnace, so that the heat from the furnace will pass round 
and below the retorts and heat them to any required degree for the 
treat t of the diff t ores. The retorts are made with one or two 

nings or branches at the lower end for withdrawing the mineral and 
slag, and » a branch near the upper end for the exit of gases or oxides 
into a pipe leading to the condensing chamber. 
1260. CenrrirucaL Macuines, W. KR. Lake—Dated 24th March, 1880.— 
(A communication.)—(Complete.) 8d. 

This relates to a means for preventing the jarring of the machine when 
in revolution, which means can be arranged under the basket of the 
machine without interfering with the discharge of sugar through the 
bottom of the basket, or allowing it to come in contact with any of the 
working parts, 

1275. Compounn or Centum ror Mepicinat Purposes, J. B. 
Mackey.— Dated 25th March, 1880.—(Complete.) 

Hydrated oxide of cerium is prepared by any known method and dis- 
solved in a solution of citrate of ammonia, in chemical 80 as 
to form a slightly alkaline solution of the double citrate of cerium and 
ammonia. 

1285. Prosectites, C. Pieper.—Dated 27th March, 1880.—(A communica- 
tion.}—(Complete.) 6d. 

This consists of a projectile divided by one or more partition walls, or 
the walls of two or more vessels, into two or more com ents 
ada) to contain the component parts of an explosive substance, the 

rge of the projectile from the gun causing the said walls to be 
broken, or openings in them to be uncov 


1287. ExpLosive Martrer, &c., C. Pieper.—Dated 27th March, 1880.—(4 
communication.)—(Complete.) 6d. 
This ist. a comp formed mixing together nitric acid 
with certain nitrates of naphthaline, toluole, xylole, phenole, or benzole, 
1289. Macuinery yor Manuracrurinc Horsesnogs, W. R. 
Lake.— Dated 27th March, 1880.—(A 

clined 


hinati 


This relates to a pair of having punches adapted to enter a 
iron on opposite sides, and form coinciding cavities which are in 
transversely, 

1326. ProreLiers ror Vesses, J. B. Ward.—Dated 31st March, 1880. 
—(Complete.) 6d. 

The propeller consists of a peculiarly formed elastic blade united to 
the hub, upon which are formed flanges upon the arc of a circle, so as 
to give the test strength at this point. The blades have a straight 
line face and are of an elastic substance, the outer edge being in the arc 
of a circle so as to increase the efficiency of the blade. 

1389. Drawina Wire, W. R. Lake.—Dated 5th April, 1880,—(A commu- 
4d. 

This consists in combining with the winding dram suitable means for 
stripping the heavy coil from the winding drum, and it to su 
a position that it can be conveniently dled for removal from the 


1801. PLates ror Drawino Wire, W. R. Lake.—Dated 5th April, 1880. 

—(A 4d. 
This consists in first forming the draw plate into a suitable een and 
of properly shaped con- 


swaging di 
temper the same. bes 


14°75. Capes or Conpucto Wirth,— Dated i 
This consists in keeping a metallic tube and an enclosed wire or wires 
under upward longitudinal tensile strain, and ut the same time intro- 


ducing a molten insulating material into the lower end of the said tube, 

and causing it to gst ly rise and fill the same and surround the 

etclosed wire or wires, the tube and contained insulating material being 
desired manner 


then cooled and pre for use in any ’ 
1498. Exrractinc anp Rerinina Cocoa-nut Oi, A. P. Ashbourne— 
Dated 12th April 1880.—(Complete.) 2d. 
This consists in boiling the oil with sugar, eggs, and alum. 


1602. Scissors, C. Kesseler.— Dated 12th April, 1880.—(A communication.) 
—(Complete.) 4d. 

This consists of hand power scissors in which is produced, besides the 
usual severing, a cutting action by the toothed segment formed on one 
blade by means of projecting studs or pins gearing with a rack formed on 
one side of a d ion in the other biade, the other side of this 
depression being bordered by a guide slot. 

1608. Envetore Macuines, M. Lester.—Dated 13th April, 1880.— 
(Complete.) €d. 

This consists partly in the combination with a vertically reci ting 
gummer of an envelope machine and its gumming roller passing back- 
ward and forward over its face upon guides, of duplicate gum boxes and 
ae, rollers, whereby a single movement of the gumming roller in 
either direction gathers a supply from either box alternately and places 
it upon the gummer, 

1515. Srretcaina CaLenpeRino Macuinery, W. R. Lake.— 
Dated 13th April, 1880.—(Complete.) 6d. 

The circular gate inclined towards each other to impart a lateral 
movement to the respective rows of linked stretchers are to be 
vibrated for the purpose of being adjusted upon pivots in a e radial 
to the axis of the central shaft or stretcher cylinder, and at the end of a 
radius of each cam respectively. 

1618. Ramway Switcues, J. B. Carey.—Dated 13th April, 1880.— 
(Complete.) 6d. 

This consists in combination with the tracks of the main line of a 
railway and of a turnout, and the movable tongue of a switch, of a lever 
pivotted to the switch plate, and at one end operating the said tongue, 
yale at its other end it is in turn operated by the car or a device carried 

yy the car. 
1541. Hoistinc anp Movine Esrtn, H. A. Carson.—Dated 15th April, 
1880.—(Complete.) 8d. 

This consists mainly in a suspension railway and tub carriages adapted 
thereto and provided with guide wheels and with a forward draught 
rope and its branches, and with a back draught rope arranged with such 
carriages and the tubs thereof. 

1596. Coat Om Sroyes, H. A. Brognard.—Dated 19th April, 1880.—(A 
communication.)—(Complete.) 6d. 

This consists of a lamp having a burner provided with a slotted cone, 
an air chamber which delivers air beneath said cone only, an air conduit 
or tubes to convey air to suid chamber, combined with a surrounding 
frame having one or more holes for the reception of cooking utensils. 
16599. Manuracrurinc Lozences, H. J. Haddan.—Dated 19th April, 

1880.—(4 communication.)- bd. 

This relates to a machine in which the material enters as paste 
at one end and comes out at the other end as finished ready for 
drying, the several operations of cutting, embossing, and printing being 
performed in succeszion Sy means of automatically hinery 
working in unison with the conveying apparatus. 

1624. Haypves ror Toots, W. R. Lake.- Dated 20th April, 1880.4 
communication.)—(Complete.) 6d. 

This consists of a tool holder or handle made of india-rubber in any of 
its elastic pounds vuicanised on the tang of the tool or implement, 
which tang is shaped to interlock with the india-rubber. 

1631. Steam Borvers, C. Pieper.—Dated 21st April, 1880.—(A communica- 

This consists in a steam boiler which has to sustain an inside pressure, 
of the use of corrugated plates for the shell. 

1638. Removine anp Treatina Excreta, &c., F. Breyer.—Dated 21s 
April, 1880.—(Complete.) 6d. 

The excreta and other similar refuse matter is collected in automati- 
cally closing receptacles wherein the solid matter is covered by a fluid 
stratum, and into which ptacles is admitted air, gas, or steam, heated 
to about 300 deg. Fah. and ata We oa of about 3 atmospheres above 
atmospheric pressure, in order thereby to force the collected matter into 
a filtering apparatus. In such filtering apparatus all the solid matter 
held suspended in the liquid is separated from the latter, and by the 
action of the gas under p is d into solid dry 
f 


care to enter into contracts for long forward delivery. For 


immediate delivery orders can be booked at a slight reduction on 
recent quotations. The plate trade is quiet; but hoops are in 
fairly good request. Pig iron is no brisker, but the present make 
is almost entirely disposed of. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

THERE is very little I can report with regard to trade in this 
district, and certainly nothing that is satisfactory as far as the 
iron trade is concerned. For all descriptions of iron the demand 
during the past week has been extremely dull, and there was a 
very flat market at Manchester on Tuesday, scarcely any inquiry 
being reported for either pig or manufactured iron. Prices con- 
tinue to tend downwards, and in the present unsettled state of the 
market, consumers being in no immediate want of iron naturally 
decline to buy. But although the market at present is in a most 
depressed condition, and even speculative buyers are holdin, 
back in the expectation of a still further fall in values, there 
not, as I have pistes out in previous reports, any actual want of 
confidence with regard to the future, and where sales are pressed 
it is chiefly for prompt delivery. 

Lancashire makers of pig iron, although they are still able to 
keep their furnaces going with deliveries on account of old 
contracts, are doing little or nothing in the shape of securing new 
orders, and any sales that are at present being made are confined 
to very small parcels, to cover just the immediate requirements 
of local consumers. For delivery into the Manchester district 
the quotations nominally remain at about 49s. per ton less 2} for 
No. 4 forge, and 50s. for No. 3 foundry, but if offers were made 
at lower prices they would be readily accepted. 

With regard to outside brands of pig iron comin 
district, lower prices generally are being quoted, but buyers still 
hold aloof. Lincolnshire and Derbyshire irons delivered equal to 
Manchester are quoted at 48s. per ton less 24 per cent., but there 
are sellers at lower figures, and g.m.b. Middlesbrough irons are 
offered at about 46s. 4d. to 46s. 10d. per ton net cash without 
attracting here. 

In the fini 


into this 


orders “ya delivery at under current rates. For delivery 
into the 


‘orm suitable for use as 
1678. Rivets, Botts, Axves, &c., A. M. Clark.—Dated 23rd 

This consists in a rollin; ¢ provided with shafts, having suitable 
rollers on the ends jou led above each other, and rotated in the same 
direction by pinions or other suitable devices. The upper shaft is sur- 
rounded by a sleeve having a geared wheel for rotating it mounted on 
one end, and a cam wheel acted upon by a smooth wheel on the lower 
shaft mounted on the other end, so that if the machine is in ration 
the rollers will be alternately brought in contact and by the 
cam, 


1726. Suirs’ Bertus, A. M. Clark.—Dated 27th April, 1880.—(A com- 
munication.)—(Complete.) 6d. 
This relates y to means for preventing the oscillation of suspending 
or pivotted ships’ berths, when such oscilla’ should at any time not be 
desired by the occupant of the berth. 


innocuous masses of any desirabl 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON , AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change in Birmingham to-day, Thursday, and in Wolver- 
hampton yesterday, the market was a little weaker in other than 
a few exceptions, ‘The decline at Middlesbrough had a manifestly 
prejpcicia! Kyoeay upon buyers, who were less inclined to purchase 

an a week ago. 

Common bars were easy at a shade over £6. It is possible to 
buy ba bars of the Principality delivered in that port at £5 10s. 

ton. 

a bar orders were difficult to secure at anything like the 

terms which makers demand; and the consumption shows a 

tendency to run upon the unbranded iron now being rolled by the 


mark 

Sheets for prompt oy were still inquired for, but not so 
freely as last week. Indeed there were firms who sought to secure 
on good galvanising singles a rise of 5s. per ton ; nor were they 
a gm to accept specifications for immediate execution at under 

5s. for doubles, and £11 5s. for latens. Plates were in a little 
better request for girder and bridge building, but boiler plates 
were oe | rarely inquired for. Angles, and tees, and ler iron, 
exhibi a shade of improvement. Most of the p mills 
continue fairly well employed. 

Sales of high-class all-mine iron are being made at as low as 
£3 7s. 6d., though from £4 down to £3 10s. is asked ; and hematite 
pigs, whether from Cumberland, from Barrow, or from Wales, 
were more than for some time past open to bargaining. Common 
pigs were offered more freely than last week at £2, and might 

ave been bought at a trifle less money. Since my last there have 
been some encouraging sales of high-class Derbyshire pigs. 

There are onl ty-three furnaces blowing in South Stafford- 
shire now, and not sixty-five as currently reported, nineteen 
making all-mine Bigs, eleven medium quality, and twenty-three 
common iron, and there are two damped down. 

Notwithstanding the increased number of furnaces in blast, 
and the colder weather, the coal trade is very dull, and the output 
much in excess of the demand. Coalmasters loudly complain 
of the great expenses incurred through the “short hours,” and 
dreieoge and surface rates they have to meet.. These payments, 
coupled with the fact that some of the mines are old, very much 
handicap the district. 

The rate of wages to be paid to the finished ironworkers durin; 
the months of October, November, and December, will be fix 
by the end of this month. 

The chief export mails received since my last have been from 
Australia, and from Bombay and the Mediterranean. India 
continues to indicate an increase of purchasing power, and the 
orders received show, by the lines relating to tools and machinery, 
how considerable is the attention now being given to the develop- 
ment of the cultivating and mining capabilities of that empire. 
Business with Australia is not making rapid progress; the 
markets are at present well supplied in the leading lines. 

There are signs of a better trade being done with several of the 
European markets, among them being Portugal, Italy, and 
Belgium. The Levant requirements are rather small, Petamen 
houses are booking English goods rather quietly, and the high 
tariff still seriously interferes with business in France. 

The trade in North Staffordshire is unimproved; still the 
demand is sufficient to keep the finished ironworks going four or 
five turns per week. ers anticipate an early improvement in 
the condi of things now existing, and they do not therefore 


stock. The average prices at the 
as under :—Good house coals, 7s. Gd. 
to quality; seconds, 5s. 9d. to 
4s. 6d. to 5s. 3d.; b » 3s. Od. to 4s. 3d.; good slack, 3s. to 
3s. 6d.; and common about 2s. 6d. per ton. 

Shipping has been rather more active during the past week on 
coastwise account, but the foreign demand continues very dull, 
and extremely low prices are sti 7 taken. 

For coke the demand continues very limited, and for Lancashire 
made cokes the quoted prices at the ovens range from 9s, to 12s, 
per ton, according to quality. 

A competition of gas stoves for cooking purposes was held on 
Wednesday at the Manchester Industrial Exhibition. The 
general result was satisfactory, but any comments I must reserve 
until I have to refer more fully to other exhibits and the judges’ 
awards are made known. 

Steadiness still characterises the hematite iron market in 
Barrow-in-Furness, but I am told by several makers that 
although there is a very good business doing, the output is so 
large that values are kept down at the quotations which have 
ruled for several weeks past—t7s. 6d. for Nos. 1, 2, and 3 Besse- 
mer, and 65s. to 67s. 6d. for No. 3 forge; but it is noted that in 
some cases makers have offered to sell at prices less than this. 
Stocks in the aggregate seem to be heavy, and this all the more 
so because of the fact ;that' second-hand parcels are largely held 
throughout the district. A fair number of inquiries are to hand 
from America, the Continent, and elsewhere, and steel makers 
continue to receive a fair share of orders. Iron ore steady at 
13s. 6d. to 17s, 6d., according to quality. Shipbuilders and engi- 
neers are very busily employed, and the whole of the industries 
in this district are evidently on the eve of a very brisk future. 

In Parton, Cumberland, the rateable value has been increased 
from £998 to £3040, preeeely Awe increased assessments of 
ironworks, mines, &c.; and in Whitehaven, so far as the manu- 
factories, railways, &c., are concerned, there has been an increase 

e work of constructing the new dock at rt is pro- 
ceeding satisfactorily in the hands of Mr. Doherty, the con- 
tractor, and the thronged state of the shipping in the port shows 
how essential it is for inc: accommodation being provided 
here. a Silloth the repairs to the dock entrance are approaching 
completion. 

It is anticipated that 500 hands will be employed ay Beam 
Williamson and Sons at their new shipbuilding yard at Working- 
ton. The work of laying out this yard is being pushed forward 
with all vigour, and it is believed the first keel will be laid at the 
close of the permet year. 

The Highland Railway Compene has just concluded a con- 
tract for 6000 tons of steel rails with the Moss Bay Iron and 
Steel Company. 

Mr. T. Nicholls, one of the sub-managers at the Barrow 
Hematite Iron and Steel Works, is taking a patent of someim- 
portance in connection with the cogging of steel ingots. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Loca engineers express surprise at the announcement that 
the whole of the iron girders for the erection of the North. 
Eastern Railway Company’s new grain warehouse, about 1000tons, 
have been ordered from Belgian makers, who are said to be able 
to deliver them cheaper in the centre of the Durham iron trade 
than the home-made girders can be delivered. Girders are very 
low at present, and if foreign makers can cut out English firms at 
present rates, the outlook is not very cheering. The girders for 
the new offices at present being erected for the Sheffield 
guardians have also been ordered from Belgian firms. 

The amalgamation of South Yorkshire Miners’ Associations, 
about which I wrote you last week, is now an accomplished fact. 

e Miners’ Conference has ended in the union of the three 
associations, with Mr, J. Frith as financial and corresponding 
secretary, Mr. Chappell as agent, and Mr. Philip Casey as 
organising and oo Mr. Casey was at one time asso- 
ciated with the late Mr. Normansell in the South Yorkshire 


‘languid. During August 1 

e le continues very languid. urin; t last 
coal sent to London of 
with the corresponding 


there was a falling off 


the quantity of 
no less than 29, as 


in 
tons, as compared 


vA 
| ) 
| 
ae sales, Some of the forges in the district are still busy, but the 
general complaint is that very little work is coming in, and 2 
manufacturers who are short of a are — to "| : 
£6 per ton, but there are sellers in the market willing to take 
2s, 6d. per ton under this figure. : 
In the engineering branches of trade there are some firms who 
are busy, but throughout the district there is a general slackness 
of work. Inquiries, however, are tolerably numerous, and there 
seems to be an expectation of an improvement before long. 
The coal trade is rather steadier owing to an increased demand 
for house fire classes of coal, and in the Manchester district it is 
probable that some of the leading firms will next month advance 
their delivery rates to private consumers, but so far as pit prices 
generally are concerned, there is no indication of any general / 
upward movement. In other classes of fuel the market shows 
little or no change. Steam and forge coals do not meet with any ; 
increased demand, and engine fuel only maintains its price 
because there is not increased of 
1426, Currine Screw Tureans, A. J. Boult.—Dated Tth April, 1880.— 
(A 6d. 
This consists essentially in so arranging and combining a rotary cutter 
with ebayer | chuck and former, that a screw thread of one or more 
tapers or a profile may be cut therewith. : 
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month of last year, showing that the consumption of coal does 
not increase ge as the population increases, as has been 

erally sup’ . On the eight months ending August the 
yaa is no less than 295,492 tons. Perhaps the erence, 
however, may have been made up Fy an increase in the tonnage 
of sea-borne coal. 

Mr. W. J. Thompson, of London, has a plan to meet the diffi- 
culty of coal transit to the metropolis. His scheme is to have 
the coal sent by the Great Northern Company to Boston, and 
shipped direct from Boston Deeps to the Thames by large, fast- 
going steamers, of light draught of water, fitted with the most 
modern hydraulic appliances, so that all the coal the Great 
Northern convey from the collieries the line is connected with 
can be shipped day by day. The pe also includes the sendi 
of coal by the same route direct to Paris up the Seine, instead o 
having it we on to a we from a port as at present. Mr. 
Thompson has visited South Yorkshire and Derbyshire to explain 
his proposal, which has been well received. A company with a 
capital of one million sterling has been formed for carrying out 
the scheme. 

During last week Mr. F. A. Wardell, her Majesty’s Inspector 
of Mines for Yorkshire; Mr. T. W. Embleton, mining engineer, 
of Methley; and two French commissioners have visited the 
Lundhill and Oaks Collieries. The Lundhill Colliery was the 
scene of a disaster in 1875, when 189 lives were lost; at the O 
two great explosions have taken place, one in 1847, when seventy- 
three persons perished, and another in 1860, when 361 lives were 
lost. e object of the visit was to gain information for the benefit 
of French miners. The party descended the mine, of which they 
made a minute examination, icularly as to ventilation, under- 
ground baulage of coal, and the mode of working it. The visitors 
expressed themselves highly pleased with what they saw. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuE tone of the Cleveland pig iron trade is again flatter. On 
Tuesday the market was considerably easier than last week owing 
to the decline in Scotch prices and the falling off in inquiry for 
foreign demand. There are, however, indications of stiffening, 
and the improvement will be increased by the action taken by 
the Scotch ironmasters on Wednesday, who determined not to 
blow in furnaces again at present. The general price at present 
for No. 3 Cleveland pig iron is 38s., and forge iron is proportion- 
ately higher. It is anticipated that makers’ stocks will show a 
large increase on the month. Messrs. Connal and Co. now have 
94,945 tuns of Cleveland iron in their warrant stores, that being 
an increase of 1755 tons as compared with last week. The North- 
Eastern Railway Company’s traffic returns for the week ended 
September 18th show a continued improvement. Shipments of 
pig iron now show a very serious decrease. The exports have 
contributed so greatly to the prosperity of the Cleveland district, 
ent is matter for anxious 

udging from present appearances, it seems pro! e some 
measure for the reduction of the output will have to be resorted 
to. Negotiations to that end were not, however, fortunate in the 
old days of depression in trade, and it is scarcely likely that 
the plan of subsidising particular makers in order to induce them 
to restrict their output will be again resorted to. 

The air is rife with rumours of an extension of the steel manu- 
facture in the Cleveland district, but I have not yet heard any- 
jay Ringe would warrant additional credence being placed in 
this last of many such rumours. The finished iron trade is much 
more depressed than it has recently been. Prices have declined, 
and as manufacturers who are coming to the end of their orders 
are anxious to book, it is probable that there will be a sti 
further fall. The general quotation for plates is now £6 12s. 6d. 
per ton. Puddled have fallen to £3 12s. 6d. 

Messrs. Head, Wrightson, and Co., of South Stockton, have been 
successful in obtaining an order for 2400 tons of railway chairs 
for the Highland Railway Co. The price named is £3 ton. 
Messrs. rane, Grove, and Co., of Middlesbro: have 
obtained the contract for cast iron socket pipes for the efield 
water suppl at a price of £4 4s, 6d. per ton. 

The pbuilding trade is brisk. Shipbuilders are all well 

for orders. At West Hartlepool the joiners of Messrs. W. 
ray and Co. are out on strike for an advance of wages. 


NOTES FROM SCOTLAND. 

(From our own Correspondent.) 
THERE has been little business of consequence transacted in the 
Glasgow warrant market during the past week. The demand for 
ey has been comparatively limited, and there is a very 
ided reduction in prices. In accordance with a resolution 
adopted last week, fifteen additional furnaces have been put in 
blast, making sixty-one in all, enters as compared with sixty-five 

at the same date last year. The weekly output is now 11,500 ton 

or nearly one-half what it was before the furnaces were dam) 
out on account of the miners’ strike. The exports of pig iron 
again show a falling off to the extent of 758 tons, and the imports 
from Cleveland are also 370 tons below those of the preceding 
week. In the course of the week 957 tons of pigs were added to 
the stock in Messrs. Connal and Co.’s stores, which now ti 


masters’ terms, the colliers of Motherwell continued to hold out 
for the advance of 1s. per day, it being understood that they had 
obtained a sum of money from certain speculators in iron war- 
rants to induce them to continue the strike in the hope of 
influencing prices. But towards the close of the week the masters 
in the district adopted very stringent measures, serving sum- 
monses upon all the married colliers to vacate their dwellings if 
they did not immediately return to the pits. Some of the cases 
were heard before the Sheriff, at Hamilton, on Monday; but in 
the meantime the men, finding that no further instalments of 
money were forthcoming for their sup) ny Me oye to the 
managers at the different collieries to be ies to work, and 
the strike thus terminated. 

In Mid and East Lothian the strike is likewise at an end, and 
the last of it will soon be heard of in Ayrshire. 

What is somewhat grandly termed a ‘‘ National Conference” of 
Scotch miners’ delegates, at which, however, there was but an 
insignificant attendance, was held in Glasgow on Monday, when 
it was agreed to recommend the miners to work only five days a 
week, “‘and that they come down to a uniform wi of 3s. per 
day of eight hours.” Experience has shown that this advice will 
be totally disregarded. 

The Greenock Foun Company and Messrs, Rankin and 
Blackmore of that town, have paid off a number of their hands 
owing to scarcity of work, An attempt is being made to arouse 
an agitation in the Clyde shipbuilding trade for an advance of 
wages. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

OnE good feature of the present iron trade in Wales is the fair 
share our ironmasters have had of pig and hematite bar orders. 
Works which, in the old condition of things, paid chief attention 
to rails, are now actively eng in the bar industry. I rote 
by late official statistics that in the official year 1878-9 Wales 
produced 688,811 tons of pig. The — given in the report 
are not strictly correct, but the following is near the mark, 
with the exception of a few tons:—South Wales proper, 
332,174 tons; Monmouthshire, 337,684 tons; North es, 
18,963 tons. 

n the Swansea district steel rails are in tolerably good demand, 
and tin-plates are much firmer, with a tendency to advance. 

Steady progress has been made in the rebuilding of the 
Treforest furnace, and its general adaptation to new appliances. 
It is now near antes, and will compare favourably with the 
best furnace in Wales. The Rhondda executive committee have 
had a meeting with the view of getting the whole of the colliers’ 
representatives together and — the sliding scale, and the 
powered movement for timbering by deputies in the collieries of 

uth Wales and Monmouthshire. 

The coal trade has not been so active during the last week, 
and the well-known “ flagging * which takes place at the turn of 
things has been noticed. e mineral returns for the official 
year show an improvement in the whole total of raised in 
the Welsh collieries, though some few indicate a falling off. 

There was another explosion of coal gas on a vessel at 
Cardiff this week; severe damage was done, necessitating 
unloading, and one man, the engineer, was severely injured. 

A Board of Trade inquiry into the loss of the “Silurian ” has 
just been concluded at Cardiff, and the masters’ certificate 
suspended for three months for his inattention to proper naviga- 
tion. 


PRICES CURRENT. 


Tue f prices are corrected up to last night, but it should be 

terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


d. 
G.m.b.—No. 1 eo of Sil 6 Glengarnock—No.1 .. 215 0 
No. on #8 6 | No.8 .. 212 0 
Gartsherrie _No.1 .. 218 6! Dalmellington—No.1.. 212 0 
No. No.3... 210 0 
Coltmess—No.1 .. .. 218 6! At Ardrossan. 
No.2 .. .. 218 0! 
Summerlee—No.1 .. 218 6| Shotte—No.1.. .. .. 3 1 0 
No 8 - 3211 Be.8.. wo 31 0 
Monkland—No.1.. .. 212 6) A! 
Me, 0 | 
Clyde—No.1 .. .. .. 212 0 | CLEvELAND— 
No.8 .. 210 0| 21 0 
No.8... 3 9 6] op co cf 118 0 
At Broomielaw. | No. 4, foundry .. .. 117 90 
Calder—No.1.. — .. 218 0; No.4, forge .. .. .. 117 8 
No.3... .. 210 0| Mottledorwhite .. .. 116 6 
At Port Dundas. Thornaby hematite .. 315 0 


| 
Tr AR—MONMOUT No. 8 tin-plate pig iron, 75s. at works. 
” ” No. 3 foundry pig iron, 6us. 0d. do. 


to 470,196 tons. 

Business was done in the warrant market on Friday forenoon 
at from 50s. 9d. to 50s. cash, and 50s. 103d. to 50s. 3d. one month. 
In the afternoon the quotations were 50s. to 50s. 1d. cash, and 
50s. 1}d. to 50s. 2d. one month. The market was considerabl 
depressed on Monday in consequence of a firm with a large hold. 
ing of pigiron. On the forenoon of that day business was done 
at from 49s. 9d. to 49s. 1d. cash, and 49s. 3d. one month, there 
being a further fall in the afternoon to 48s. 10d., with a subse- 
quent sharp recovery to 49s. 5d. The tone of the market was 
irregular on Tuesday, opening at 49s. 44d. cash, it improved to 
49s. 10d. three weeks, but afterwards receded to 49s. cash. 
Makers’ prices have been reduced all round, in amounts varying 
from 1s. 6d. to 3s. per ton. Business was done on Wednesday 
down to 48s. 10d. cash and 49s. one month. This—Thursday— 
forenoon the market was irregular, with a good business at the 
opening at 48s. 8d. cash. There was no market in the afternoon 
owing to the funeral of Mr. Wm. Colvir, iron merchant, whose 
few days ago. 

t the malleable ironworks a fair trade is generally re: 
and the quotations of manufactured iron 


Last week’s shipments of iron manufactures from the Clyde 
embraced worth of machinery, of which £5800 was sugar- 
making for Trinidad, and £1855 for Rangoon; £3300 sewing 
machines, of which £1850 went to Melbourne, and £1070 to 
France ; £15,000 of other articles, of which 1443 tons of cast iro 
pipes, valued at £6500, were dispatched to Columbo, £2500 castings 


= Melbourne, £2050 to Montreal, £1300 to Rangoon, and £1330 to 


pain. 

There is a rather better demand for coals this week, the 
domestic enquiry being especially good, but — are, if anything, 
lower than they were during the strike, and the miners are now 
turning out supplies considerably in excess of the demand. The 
exports, unfortunately, are still comparatively limited. In the 
eastern mining counties, which do a large demestic coasting trade, 
there has been rather more activity at the ports of shipment; but 
the inland trade is dull, and prices are reported to be less firm. 
But a quiet steady demand at fair rates is anticipated during the 
next few months, 

The strike be said to have col 
throughou parts o! e country. Last wee ter 
other districts of bak’ 


£23. 4. 
Wates—lIron rails, f.o.b. 610 Oto 617 6 
Iron bars, f.o.b. os ge, 
Dersysuine—Grey forge, at Sheffield 276t0000 
No. 3 ve 210 0t0. 000 
La , in Manchest No.3 .. « 210 Oto 0 0 0 
No.4 .. .. 29 0t0000 
Hematite, at works, Millom ‘‘ Bessemer "— 
No. 1 to No. 3 ee ee oe oo - 810 Oto 315 0 
Forge, mottled and white .. oo 
Maryport Hematite—No. 1 to No. 3 ~ 310 0to 315 0 
Puddled Bar— 
Wates—Rail quality, at works ee - 45 Oto 410 6 
CLEVELAND, delivered on trucks oe - 310 Oto 312 6 
DDLESBROUGH Il6in., plate quality, perton 312 6to 0 0 0 
LANCASHIRE, di at Manchester - 4 7 6to 410 0 
MANUFACTURED IRON. 
Ship, Bridge, and Mast Plates— 
Gaseow, f.0.b., per ton os 710 Oto 810 0 
Waes—At works, net... Oto 8 7 6 
DLESBROUGH, in trucks, at works .. 6 0 0to 810 0 
Boiler 
WELsH oe 10 0 0t0 1010 6 
Lancasuire, to5cwt.each plate .. .. 8 2 6to 8 5 0 
SHEFFIELD .. oo 1010 Otolll0 0 
Bow and Low Moor— 
Under 2} cwt. each, upto4cwt. percwt. 1 2 0to 17 0 
4cwt. up to7cwt.and upwards .. 110 Oto 119 0 
STAFFORDSHIRE, per ton oo we « 910 0to18 0 0 
freeontrucks .. 70 0t0900 
f.o.b., per ton ee 80 0t. 900 
Angle Iron— 
Bow ine and Low Moor, percwt... .. .. « 12 0 
STAFFORDSHIRE, per ton ee ee - 800t09 00 
STOcKTON .. oe ee ee oo 510 0t0. 000 
Rounp Oak oo 9 2 6tol4 0 0 
CLEVELAND oo es 57 6t0 6 00 
WELSH oe oe oe 610 0t0 7 0 0 
Gtascow, f.o.b., per ton oe 60 0t0700 
Bar Iron— 
Low Moor and Bow ina, per cwt. .. + 019 Oto 140 
STAFFORDSHIRE, per ton oe 7 0 1010 0 
oe 812 6t0 1310 0 
Srockton oe ee 6 0 Oto 610 0 
WEIsH . 610 Oto 615 0 
f.0.b.- .. oe oe 610 0t0. 700 
8: from warehouse .. - 70 Oto 710 0 
” oo «4 oe + 8 0 Oto 810 0 
Nail Rods.—Guascow, f£.0.b., per ton 610 0t0 700 


Rails—G.asoow, f.0.b., per ton 
CLEVELAND oe oe oe 560 0t0 600 
‘ALES 60 0t0 650 
Railwa LASGOW, f.0.b., per ton 410 Oto 5 0 0 
STEEL. 
works— £84 £4, 4. 
Ordinary cast rods ee ee ee + 17 0 0t0o% 00 
Fair average steel ee ee 2 0 36 0 0 
Sheet, crucible ee oe oe « 24 0 0to64 0 0 
Sheets, Bessemer 16 0 0t0 22 0 0 
tool oo ee 52 0 Oto 76 0 0 
Special tool .. oe 7 0 Otoll2 0 0 
Sheffield steel ship plates .. 18 0 
Sheffield steel boiler plates 0tol6 0 0 
Wares—Rails .. ee ee 715 Oto 810 0 
Bessemer pigiron .. .. «. 4 0 Oto 410 0 


MISCELLANEOUS METALS. 


aod £8. 4, 
Copper—Chili bars .. .. ton 5915 0 to 60 0 0 
ond ee 6410 0to 66 0 0 
Best selected .. oe 66 0 0to 67 0 0 
British sheets, strong .. ee or « 70 0 Oto7l 0 0 
British blocks, refined.. ee 8 0 0t086 00 
SS 
Sheet ee 16 5 0to 1610 0 
Spelter—Silesian ee 17 0 5 0 
c-—English sheet ..  . 2210 0 to 2310 0 
Phosphor Bronze—per ton— 
ng metal XI 00 O0to1l2 0 0 
Nickel, per Ib., 28. 6d. to 3s, 
COAL, COKE, OIL, &c. 

Coke— £8.d. £8. d. Smithy .. .. 0120-0136 
Durham .. .. 0100-0120; South Durham.. 0 6 6-013 0 
Derbyshire.. .. 0120-0130) Derbyshire— 

Sheffield, melting 0 16 0—0 17 0 Best at pits .. 0 80-0110 
rede; oe 00-0126 Converting .. 0 90 
0 11 0O—0 13 6 Slack 60 
best, n— cashire— Wigan ices— 
South Yorkshire —At the pits— Arle oo 076-0 80 
« O11 201311 Pem! 4ft. 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 Forgecoal .. 0 46-0 50 
Conver 0 T60 90 0 390 43 
Stcam *.. 0 560 60 Slac! « 30-0 86 
Slack - 0 836-0 4 0| Oils, tun— £s8.d. £8. d. 
Wales, through.. 0 86—0 $9/ Lardoil .. .. 44100-4600 
Steam, less2}.. 0 8 3—0106/ Linseed 28 00-000 
House, at port 0 79—0 938) Rapeseed, brown 29 0 0—2950 
mall s 0 23—0 36 » Engl. 31 50-000 
w—Per .0.b.— 
oo ee 0 69-0 70/Tallow,cwt .. 0 00-1170 
Splint 0700 73 
* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 

Teak, load Quebee pine, 2nd 10 0 1640 

| 

low... spruce 

pitch .. 8 5 410 8rdand 2nd 8 910 
Gok. .. 88 New wick .. 6 90 
Birch .. .. 310 415 ee 0 
Elm .. .. 410 5 0 St. Petersburg 13 0 16 0 
Ash 835 410 1010 1110 
Dantsic & Meml.oak 310 5 0 Wyburg + 810 ll O 
on. - 25 410 ,allsorts .. 6 0 810 
» undersized .. 110 2 | s. d. 
” ce - 810 46 First yellow .. ..10 0 15 0 
» Swedi:h - 110 2 5 » White .. .. 8 6 10 0 

Lath, Dantsic,fathom 4 10 Mahogany 8. 6. 
St. Py 60 70 superficial foot. 0 4 07 
Derats, per ©, 12ft. by Mexican,do. .. 0 05 
by 9in. :-— Honduras, do. .. 0 0 54 

Quebec, rine Ist .. 17 0 23 0 
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ENGLISH AND AMERICAN LOCOMOTIVES 
ABROAD. 


Mr. MaxwELw’s letter, publishéd in a récent impres- 
sion, is a valuable contribution to a controversy of some 
importance. Colonial engineers have not hitherto been 
actuated by any special feelings of preference for the 
work done in the mother country; and they have 
bought locomotives just where they pleased. The agents 
of American engineers have not been slow to secure 
the opportunity ; and therefore American locomotives 
have een freely purchased for use on British colonial rail- 
ways. So long as the competition was legitimately eon- 
ducted there could be no fault found ; but unfortunately 
no hesitation has been felt in making assertions concern- 
ing the locomotives both of England and America, which 
are either not true in any sense, or only true in a limited 
and forced sense. It is asserted of the American engine 
that it is better than the British engine, in that it costs 
less at first, works longer without repairs, and is more 


noteworthy. Although the American sais are new they 
cost 7°37d. against 1°37d. for the single Fairlies ; in fuel 
they cost 4°77d. against 2°63d. or not far from doub 
while if we take the total cost per train mile we fin 
that of the single Fairlie amounting to much less than 
one-half that of the American locomotive ; and reducing 
the cost to tons per mile, we have ‘188d. for the American 
against ‘175d. and ‘108d. for the British engines. Facts 
such as these it will be difficult for Mr. Evans to get over 
or explain away. If the double Fairlie engines could only 


t their full load of 190 tons they would ap in a more 
favourable light than they do, but they have to work 
mixed trains, and are then not fully loaded. It is worth 


while to state that the tenders of the American engines 
had cast iron chilled wheels arranged in a pair of four- 
wheeled bogies. These wheels very quickly wore out 
and had to be replaced with ordinary wrought iron 
wheels with steel tires. 

of a trial trip of a 


In Table IL. we give i 
irli i purpose of obtaining infor- 


Fairlie engine, e for 


mation could be compared with the working 


Taste I. 
DUNEDIN SECTION, N.Z. RAILWAY. 


Comparative statement of working of Classes Double Fairlie, Single 
ending 26th 


Fairlie, and Consolidation locomotives for six four-weekly periods 
June, 1880 


Double Fairlie.| 3953 36°27 814 2°22 8°54 3°74 5°70 5°99 16°44 93°74 
7 ae Fairlie..| 16296 33°65 1°85 “91 2°09 1°37 2°63 4°26 8°87 81°52 108 
8 mt. | 5030 55°36 3°36 1°28 2°40 7°37 4°77 5°37 18°36 97°48 188 


Nore.—The Double Fairlie 
have been consuming Newcastle and native, 
Newcastle being 27s. 9d., and native 13s., the cost of working is great 


es have been burning Newcastle (N.S8.W.) coal exclusi . The classes Single Fairlie and Consolidation 
or local, coal, and although engines use 30 _ “a 


r cent. more native than Newcastle coal, yet ee of 
in favour of the native coal. It must be e class 


Consolidation engines are new, the —— having been taken from th commencing to work, whereas the other two classes have been at work 
for some co le time. Double Fairlie engines have not always full loads ; they run mixed trains ; Consolidation, goods trains only. 
II, 
Trial trip of a Fairlie Engine from Esperanza to Mexico. 
Tons Tons | Coal. | | Coal. 
Ib. | 8 
] 62 | 578°4/ 228°1; 3 _ — | | 12%)1.15) — 
San Andres .. . = 8 -- — | 145 | 110 | | 0.85 | 15 | 10 minutes for want of steam. 
Rinconnada .. .. - - — | 130 | 110 | 120 | 0.94) Green wood. 
San Marcos .. .. 2 - — | 140 | 120 | 180 | 0.55; 11 
Huamantla .. .. — | 135 | 120 | 0.48) 1 Water low in boiler. 
Apizaco .. .. 4 1000 | — — | 145 | 125 | 185 | 0.48; 1 
Guadalupe — | 145 | 112 | 128) | 0.34 
Soltepec .. 1 - ~ — | 140 | 120 | 180 | 0.28 7 
Apam oe ce a — | 140 | 110 | 125 | 0.22) 1 
Ometusco.. .. _ - — | 135 95 | 115 
la Palma.. .. - - — | 185 | 0.23 
- - — | 150 | 150 | 150 | 0,18 33 
San Juan Teotehuin - — | 150 | 185 | 1 0.20 7 
63 234°5' 3 — {150 | 115 | 1 1,00 7 
Mexico | 144 | 1000 | 11,388} — — | 100 20} 


economical in every It is in vain that we ask 
why it should be better. We get no answer. The advo- 
cates of American practice content themselves with the 


dogged assertion that the American engine must be the | th 


best. To deal with such people by argument is extremel 
difficult and unsatisfactory. But they may perhaps fin 
it impossible to controvert the hard logic of facts, and 
we propose now to lay before our readers a few Sonre 
concerning the working of English locomotives, which will 
serve to supplement Mr. Maxwell's official communication. 

The railway between Dunedin and Oamaru, New 
land, is 78 miles long. Thesection between Christchurch 
and Oamaru is comparatively —_ and level, but 
that from Oamaru to Dunedin, and a few miles beyond it, 
abounds in inclines of 1 in 50, and curves of six or seven 
chains radius. The permanent way consists of 40 lb. 
rails, laid on sleepers only 7in. wide. We have here just 
the kind of track most suited to bring out the good 
qualities of the American locomotive. The line is worked 
by both American and English engines. We shall con- 
cern ourselves now with three types only — double 
Fairlie engines, single Fairlie, and the American Conso- 
lidation type. Concerning this last—which is now held 
by Americans to be the best goods or heavy traffic engine 
in the world—we have said something on another page. 
The express trains between Dunedin and Oamaru are 
worked by single Fairlies and American engines. e 
latter have 4ft. wheels ; the Fairlie engines 3ft. wheels ; 
and the cylinders are the same in both cases—namely 
12in. in diameter. Each engine makes a run out and 
home, or 156 miles per day. th engines give satisfac- 
tion. The Fairlie engine keeps the most regular time. 
The American engine, because of its larger wheels, has 
more trouble in getting up the inclines, and has to make 
up for the delay on the level or down hill. The American 
engine burns 26 Ib. of coal per mile, or 36 cwt. 24 lb. per 
day, while the Fairlie engine burns 21 lb. per mile, or 
29 cwt. 1 qr. per day. The loads, coal, and men, and 
speeds are the same for both types of engine. As the 
coal costs 27s, to 30s. per ton, it will be seen that each 
Fairlie engine requires about £200 per annum less for fuel 
than the American locomotive. 

In order to make the comparison more complete we 
give in Table I figures compiled from official sources, 
whieh show theresult obtained with the three different types 
of engine we have named. It will be seen that in every 
item the Fairlie engines, which were built in Great 
Britain, beat the Consolidation engines, built in the 
United States. The single Fairlie engine is peculiarly 
economical. Inthe matter of repairs this is specially 


of ordinary locomotives on moderately level lines. The 
distance between Esperanza and Mexico is 152 miles, and 
the ruling gradient 1 in 66. The gross load, exclusive of 

@ engine, was 578°4 tons. The running time was six 
hours. The average velocity was 25°3 miles per hour. 
The consumption of fuel was at the rate of 238°7 lb. of 
wood per mile, assuming the cord of wood to weigh 
2500 lb. There was burned besides 6°656 lb. of coal per 
mile. Of water there was consumed 11,388 gallons, or 
1°03 pints of water per ton per mile. The cost of the 
wood was ‘0124 farthing per ton per mile. The cost of 
the coal was so small that the fraction of a penny per ton 
per mile is excessively minute. 


BRACED PIERS FOR BRIDGES. 
By Roserr H. Samira. 
Late Professor of Engineering in the Imperial University, Tékio, Japan. 
No. V. 

_ a calculation for a redundant structure as that 
given in No. IV. is not vitiated toa great extent by 
want of perfection in the fit of the joints. This is the 
case, at any rate, if the bracing-bars be made of wrought 
iron or mild steel, because these materials are to a large 
extent ductile, or combine ductile and elastic pro- 
perties in a peculiar way. Under the action of repeated 
or long-continued stress they become gradually consider- 
ably elongated, or shortened, or twisted, according to the 
kind of stress, without iy oe strength against 
rupture materially crippled. us if through slightly 
bad adjustments at first an initial self-strain is set 
up in a redundant structure, this self-strain may 
gradually, to a great extent, disappear through the 
worki of the material with variation of stress. 
Those bars which were originally not of their exact 
right length gradually shake themselves down to 
that proper | , if we may be allowed to use a 
somewhat uncouth expression. Thus such a structure 


may in time come to be less severely strained than it was | th 


at first. This is on the supposition that the above action 
takes effect before the sections are appreciably diminished 
by weatheri After it has taken place, the actual 
stresses will more nearly equal to the calculated 
stresses than the original stresses were, and it is on this 
account that we may say that if the workmanship is not 
specially bad, calculations of the stresses in redundant 
structures are legitimate and useful guides in designing. 
This refers, however, only to badness of fit resulting in 
initial tightness of the parts. If the joints are initially 


loose, of course no stress can come upon the members 
affected by that looseness unless the deformation under 
load is such as to tend to take up the slackness, and even 
then the above described shaking-down process will take 
place only to a small extent, and very slowly. 

In the diagrams we have given only two braced 
columns are shown. there are two groups 0 
several columns each, all braced together, the redundancy 
of the structure becomes of a very much higher degree, 
and the calculation of the stresses on the braces becomes 
correspondingly more complicated and laborious, although 
in theoretic principle it always remains of the same sim- 
plicity, provided it be proceeded with on the assumption 
that the different parts of the columns are hinged together 
at their junctions. These parts of the columns, however, 
are not actually hinged, but ought to be as firml bolted 
together as possible, so that the junction is as different as 
it could by any means be from a hinged joint. i 
gives the individual columns the power to resist bending 
at these joints, and as this power introduces a disturbance 
in the distribution of internal force throughout the struc- 
ture, it must not be expected that the actually occurrin 
stresses, especially when a strong wind is blowing, wi 
agree with exactness with those predicted by caleatiton. 
But such calculation should not on this account be neg- 
lected as useless. The disturbance is smal, and although 
it would be hopeless to try to find its exact quantitative 
effect in changing the stresses, still the direction of the 
change, whether to increase or diminish the calculated 
stress, can easily be recognised with the help of a little 
investigation. 

Only one thing more with regard to the ag sections 
to be given to the bracing-bars remains to be said. Itis, 
that the working stress for these bars, 7.¢., the maximum 
stress they are calculated for, should chosen very low, 
and for the following reason :—The stiffness of the struc- 
ture as a whole against bending under side-wind 
pressure depends to a very large extent upon the strength 
of the bracing-bars. The truth of this assertion cannot 
be proved og ag one or two general explanations may 
be given. If the stresses on the braces were of equal 
magnitude with those on the vertical columns, their 
elongations and contractions would be in the same ratio 
to their lengths as those of the columns. These elonga- 
tions and contractions result in deformation, in twisting 
of the originally rors pe 4 divisions of the pier. Now, 
—— the two vertical sides of one of these divisions to 
be the one elongated and the other contracted in a cer- 
tain ratio, the resulting deformation would not be 
nearly so great as that produced by altering in the same 
ratio the lengths of the Sentedn, theone being lengthened. 
and the other shortened. But besides this it is to be 
noticed that actually the two diagonal bars are one in 
tension and the other in compression, while the two 
columns forming the vertical sides of the parallelogram 
are both in compression.* Thus, in the case of the 
diagonals it is the arithmetical sum of the two stresses to 
which the deformation is \propastional, while in the case 
of the vertical sides it is the difference = the stresses 
which causes the parallelogram totwist. The stressing of 
the horizontal braces has very little to do with the amount 
of the deformation. The whole horizontal deflection of the 
top of the pier is yoo | dependent on the amount of 
deformation of the individual parallelograms. Thus we 
see that this deflection at the top under a strong wind 
depends much more upon the proportioning of the 
bracing sections to a larger or smaller stress than it does 
—_— e strains allowed upon the columns. The portion 
of this deflection due to the straining of the diagonals 
is much larger than that due to the straining of the 
columns. 

Now, a large horizontal deflection of the top of such a 
og as we are considering is particularly to be avoided, 
‘or two reasons. First, since the top carries 
with it in its movement the whole of the weight of the 
superstructure lying upon it, that weight is removed side- 
ways from its proper position directly over the centre of 
gravity of the horizontal section of the base of the pier, 
and increases the —_ moment coming on that section 
by the product of the we ig itand its deflection. Forinstan 
in the case of the Tay Bridge a deflection of lin. woul 

roduce an extra bending moment about equal to that 
ue to } lb. per square foot of wind. This‘ may not. 
appear very serious, but the second reason for avoiding a 
deflection is more important. The pier is an elastic 
illar. The better it is constructed the more elastic itis. 
nder the irregular action of the wind, therefore, it 
sways to and fro. It bears upon its head an immense 
weight, which gathers momentum during each sway and 
carries it beyond the Raper to which the force of the 
wind alone without the assistance of the momentum of 
this great load would bend it. At the beginning of the 
action the mass of the superstructure lying on the head of 
the pier tends to restrain the range of oscillation, but 
after the swing has been fairly set going it tends very much 
toincreaseit. This swaying may become dangerous to the 
stability of the pier if the pier be not made so stiff 
against bending as to prevent the range of swing 
becoming large. For this reason the present writer 
would recommend a very low working stress to be 
adopted in- calculating the sections of the bracing 
members. The great range through which brick factory 
chimneys have been observed to sway without any harm 
resulting, does not in the least touch the present 
argument, because chimneys have no load which rests 
on the top and is thus necessitated to sway along with 


e top. 

We have now finished the more theoretical considera- 
tion of our subject, and pass on to a few remarks con- 
cerning the practical detailed construction of parts. 
With regard to the casting of the columns, it is, of course, 
of the greatest importance to secure sound, solid metal, 
and in order to get this the most elementary know- 
ledge of foundry work shows that it is n to have 
the cores well centred and firmly supported, so that they 


* Or at least ought tobeso. In the Rridge they were 


| 
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will not shift when the metal is run in. If the expense 
of vertical casting is not objected to strongly, there can 
be no doubt that it ought to be adopted. For a very 
large bridge where a t number of columns is to be 
the comparatively small outlay necessary for setting 
down special plant for casting the columns vertically, 
would certainly be economical in the long run, consider- 
ing the superior quality of the castings so obtained. If 
the number of columns required for the bridge is not so 
t as to justify this outlay, it is an easy matter to get 

e castings done at works where such plant already 
exists. This matter of sound metal and central cores is 
of specially great importance when it is determined to 
subject any portion of the columns to tension. 

hen diameter, it is 

to have the at their junctions out- 

side ; ahereie a are much better inside. It is 
important that at these junctions there should be not 
only fair flat surfaces for the one pipe to butt against 
the other with, but also that the two should have their 
centre lines accurately coincident. These two requisites 
involve facing the ends in the lathe. A projecting 
fitting-strip on the one should enter a turned recess in 
the other, and these two strips are all that need be 
: faced. The radial width of the strip 

should be at least as t as the 

e flanges may together 
either with screwed bolts or with 
cotter-bolts, the latter being cheaper 
and more convenient in erection, 
and equally trustworthy if made of 
the proper proportions. If the 
above-sketched turned spigot joint 
—in which the turned surfaces are indicated by double 
lines—be adopted, there appears to be no reason why the 
bolt holes should not be cast in and made slightly. larger 
than the bolts, which bolts would then be left black. 
The proper diameter and number of bolts de of 
course, upon whether the pier is designed to throw the 
columns into tension, or to keep them always in com- 
pression even in the highest winds. If tension is 
suffered to come upon the column, then the total area 
of the bolts should be such that the maximum pull 
through them—not forgetting the initial pull due to 
simple tightening up—should not be sufficient to stretch 
them appreciably. The holding down bolts at the base 
of each column should be designed on the same prin- 
ciple. If they are to suffer tension, they in themselves 
must be made amply strong enough to bear the greatest 
pull that can ever come upon them, and they must be 
so anchored to the basement of stone, brick, or concrete, 
that in order to tear them up a portion of that base- 
ment weighing largely in excess of the above maximum 
pull, would need to be lifted along with them. It is 
also to be observed that provision must be made for a 
large horizontal force acting between the masonry and the 
bases of the columns. In Fig. A, Part IV., this horizontal 
force is the horizontal component of 5c, on the left- 
hand side, and that of c,15 on the right-hand. In 

ig. B it is the horizontal component of 54. In Fig.C 
it is the horizontal component of h15. In each case 
the whole horizontal force at the basement is simply 
equal to the whole wind force. The setting of the 
bases of the columns must be such that there will be 
no danger of this force disturbing the masonwork. 

If the diagonals of the bracing are made ties, then 
what appears to be the best mode of connection between 
them and the columns would 
be, to let the end of the tie 
pass diagonally through the 

oint, between the upper and 
to columns. It would be 
secured in this position by 
two long strong nuts, one on 
the side next the centre of the 
pier of, say, the upper of the 
two columns meeting at its 
lower end, and the other nut 

mn the outside sur- 
face of the lower column. 
against bosses cast on the columns, just above an 
‘below the flanges. The holes through tl bosses four 
the reception of the screwed end of the tie rod would be 
cast in, and the method of setting and tightening them 
up is evident. This method of connection avoids the 
danger inherent in trusting to the holding power of lugs 
which are stressed in tension, and offers a very easy and 
effective method of setting them at first to the right 
lengths, and of subsequently up the slack pro- 
duced by permanent stretching. It is cheaper than any 
other method that will give the same facilities for tighten- 
ing up. The only elements in it of costliness, beyond 
the mere weight of iron in the bar, are the upsetting of the 
end portions that have to be screwed, and the screwing 
of these ends. The method, of course, would not be 
suitable for flat iron, or for any but round iron. : 

The holes through which the rod passes, of course, 
take away part of the circular section of the pillar 
‘through which the vertical load passes. But these holes 
have to be bossed round to supply bearing surface for 
‘the tie-rod nuts, and this extra material in the boss 
amply supplies the deficiency due to the presence of 
‘the holes. 


The arrangement must be somewhat different if, as 
thas been recommended above, the diagonals are made 
struts. If in this case each diagonal were to act always 
solely asa strut, then there would be no special reason 
for wishing to them through the columns. They 
might butt against lug-like seats cast upon the outside 
of the pillars, and the casting on of these seats would 
be quite unobjectionable because no tension, nor indeed 
any stress of any consequence, would come upon the 
projecting parts, their function being simply to keep the 


ends of the strut in place sidewise. But with such a 


connection to the vertical pillars, neither diagonal being i the 


bear | is evidently the one surest of attaining the desired en 


capable of transmitting a pull, the whole tension in the 
bracing would be thrown on the horizontal tie, one or 
other of the nsec according to the direction of the 
wind, being left entirely useless without any strain on it. 
This would be aye | away opportunity to obtain 
greater strength and rigidity with the same expense in 
material. It is, therefore, desirable to make the con- 
nection with the pillars such that the rods may trans- 
mit a pull as well as a thrust. Now the material of a 
strut should not be concentrated round its longitudinal 
axis, but should be thrown as far away from that axis as 
i in order to prevent its giving way by buckling. 

his is important, at all events tow: the centre of the 
length of the strut, because it is there that the bending 
moment tending to produce buckling is greatest. Thus 
the solid circular section of round bar iron, which is 
suitable for a tie, cannot properly be used for a strut, 
but a section with much larger outside dimensions must 
be used. If the same section were to be used from end 
to end of it would ible 
to pass it e pi at its ends, use 
the necessary grog too and would 
subtract too large a portion of the pillar section. If, 
then, these diagonals are to be fastened so that they may 
act as ties as well as struts, we must either attach them 
to outside lugs to be strained in tension, which is un- 
desirable, as has already been said, or we must pass them 
right round the pillar with a sort of hoop attachment, 
which would be excessively clumsy and expensive, or 
else we must adopt for their ends a section different and 
smaller than that for the central portions. It would 
seem best, therefore, to construct each er of three 
pieces, two short. end-pieces of round solid bar iron 
which would be passed through the pillars and secured 
with nuts in the manner above described, and one long 
central portion composed of a pipe, whose internal dia- 
meter equals the diameter of the ends of round iron. 
The end pieces would be secured to the extremities of 


the pi y being passed inside them. The connection 
wou. a be made by a cotter passing through the pipe and 
the rod, which cotter, of course, woul uire to be 


made of such strergth as to transmit the whole thrust or 


pull. 

If the end pieces are made quite short, so that the 
pipe comes down nearly to the top of the nut bearing 
against the pillar, and if they are driven into the pipe 
hard so as to be quite tight, this construction will make 
a — solid and trustworthy strut ; and it gives the 
same facilities for erection and gnbsequent tightening up 
as that given above for the tie-diagonals does. It 1s, 0: 
course, more costl the arrangement described for 
tie-diagonals, but it must be remembered that the ties 
cannot act as struts, so that always one of them must 
have no strain on it, and therefore only one at a time can 
be useful, The elements of comparative costliness are 
the cutting of three lengths of material for each bar 
instead of simply one, the forging of the cotter-holes and 
of the cotters, and the labour involved in joining the 

pieces into one. This last need only be done once, 
namely, on the site in the actual erection of the bridge, 
use the nuts on the end pieces allowing any amount 
of length-adjustment, no previous fitting of the parts 
together is necessary. These diagonals must pass through 
the pillars a little to one side of the pillar centre-line, in 
— to give room for the two diagonals to cross each 
other. 

The horizontal tie-bars of the system recommended 
may inse’ between the circular flanges of the 
pillars at their junctions, and secured to them by a 
vertical pin through the pay and through an 
eye at the end of the tie-rod. These holes in the flanges 
for this tie-rod pin should evidently be bored out, and 
not cast. There will be no need of providing for the 
subsequent tightening up of these ties, use the forces 
coming through them are very small. Indeed, perhaps 
their most important function in the —— of pier- 
structure suggested would be to act as distance pieces, 
and for this purpose the design mentioned above, namely, 
to have each of them simply a solid bar with an eye at 
either end, which eyes would be bored out in the work- 
shop to the correct distance apart from centre to centre 


of accurate erection on the site. 

An easily made objection to the above advocated 
system of diagonal struts and horizontal ties is that it 
makes the struts the longer of the two sets of bracing 
bars; and that therefore there will really result no 
economy of material, because, especially for long struts, 
it is considered necessary to give a larger section, in pro- 

rtion to the force through them, to struts than to ties. 
ff properly-shaped sections be adopted, and the material 
used be of geod quality, it may fairly be doubted whether 
this latter rule need be admit as nece ;, but 
whether that is so or not, the present writer believes 
that, as has already been explained, great stiffness bein 
a greater desideratum even than the saving of material, 
the strut diagonals will effect this chief object more per- 
fectly than the ties would. 

A final word may be said about the batter of the 
columns if they be not vertical. This is not a question 
of theoretical importance. According to the rule that 
has been given in an earlier part of this paper, the 
section and minimum admissible transverse width for 


the base of the pier are found. From this lowest | Re 


section the upper sectional areas are calculated from the 
variation of dead weight coming on them. These — 
sections are, therefore, far in excess of what would be 
uisite for the bending moments, supposing the 
columns parallel and vertical, or even supposing them 
to have a much larger inward rake than is ever really 
iven. Therefore, in all cases supposing the base to 
ve been designed properly, and supposing that the 
bracing is efficient, there will be a large excess of 
strength against bending in the Beco] regions of the 
pier. A decided rake, however, will conduce greatly to 
the stiffness of the pier, because with given stresses on 
members a trapezoidal frame with upper and lower 


f | through which 


sides unequal—and with, of course, the diagonal bars— 
is stiffer than a frame which is a parallelogram. It is, 
therefore, simply to be recommended that all the rake 
that the circumstances of the case will allow should be 
adopted. That is, the width of the base should first be 
decided from considerations of economy and strength, 
and then the columns should be sloped inwards to just 
the width, or a little more than the width of the road- 
way at the top. That is, all the outside columns 
should rake in a straight line from the base to right 
under the side girders at the top. 


ON CURRENTS PRODUCED BY FRICTION 
BETWEEN CONDUCTING SUBSTANCES AND 
ON A NEW FORM OF TELEPHONE RECEIVER.* 


In a communication to the Royal Society of Edinburgh of date 
January 6, 1879, I showed that “electric currents were produced 
by the mere friction between conducting substances.” The 
existence of these currents can be easily demonstrated either by a 
telephone or a Thomson’s galvanometer. I have since found that 
these currents are, for all pairs of metals which I have yet tried, 
in the same direction as the thermo-electric current got by heat- 
ing the junction of the same two metals. They are » approxi- 
mately at least, stronger in proportion as the metals rubbed are 
far apart on the thermo-electric scale—the strongest current, as 
far as I have yet observed, being got by rubbing antimony and 
bismuth together. These observations clearly point to a thermo- 
electric origin for the currents ; but it is ible that they may be 
due partly to the currents suggested by Sir William Thomson as 
the cause of friction, and y, also, to contact force between 
films of air or oxide adhering to the surfaces of the metals. 

Having ascertained that these friction-currents are of some 
strength and fairly constant, I proceeded to make several kinds 
of machines for producing currents on this pri One of 
them consists of a cylinder of antimony, whic rotated 
rapidly, while a plate of bismuth is ard against it by a 
stiff spring. When this machine is included in the same circuit 
with a microphone and 2 Bell telephone, the current got from it 
is = sufficient to serve for the transmission of musical sounds 
and also loud speaking. The transmitter, which I have found 
most serviceable in my experiments, is made by screwing two 
small cubes of gas n to a violin, and placing between them a 
long stick of carbon pointed at both ends, the points being made 
to rest in conical holes in the carbon cubes. e looseness of the 
contact is regulated by a paper spring. This forms an excellent 
and handy transmitter for all kinds of musical sounds, and also 
serves very well for transmitting speech. 

Seeing that friction between metals produces a 
it seemed natural to inquire if the converse held good, that is, 
a current from a beter. sent across the junction of two metals 
affected the friction of the one upon the other. I have tested for 
this in a variety of ways, and the results obtained leave me in 
doubt whether to attribute them to variations in the friction, or 
to actual sticking produced by fusion of the points of contact 
e current The most noticeable effect is 
produced when one of the rubbing bodies is a mere point, and the 
other a smooth surface of metal. This led me to make a modifi- 


nciple. 
be 


passing of a variable current. It consists of a x der of bismuth 
accurately turned and revolving on centres. e rubber-point is 
made of a sewing needle with its point bent at right angles, and 


i ey are increased, hi 
degree by ee Se cylinder slowly, so much so that a tune 
played on the violin can, with proper care, be distinctly heard all 
over an ordinary room. 

With regard to the explanation of this effect, it is evident that 
electrolysis can in no sense come into play, as is su to be 
the case in Edison’s instrument. I am inclined to look for the 
seplenetion rather in the direction of the Trevelyan rocker, 
although the circumstances are considerably different in the two 
cases. In therocker we have the heat passing from a mass 
hot metal through two points of support to a cold block, whereas, 
in the other case, the heat is only intense at the points of contact, 
the rest of the metals bein Sogppenaieney unaffected. The 
variations in the current produced by the transmitting micro- 
phone must cause corresponding variations in the heat at the 
point of contact of the needle with the cylinder, and this 
produces a mechanical movement of the pressing point, as well as 
of the air surrounding it, sufficient to give forth sound-waves, If 
such be the case the effect should be different for different metals, 
those answering best which have the lowest thermal conductivity 
and also the lowest specific heat. That this is really so,'is shown 
by substituting cylinders of other metals for the bismuth, all 
other things remaining the same. In this way I have compared 
lead, tin, iron, copper, carbon, and find that they all give forth 


d the simple loose contact sound when the cylinder is stationary, 


but that it is only with bismuth that thereis any verygreatintensifi- 
cation of the sound when the Femy is rotated. Now, by 
consulting the appropriate tables I find that bismuth is a fraction 
lower than any other common metal in specific, while heat is 
much below them all, in thermal conductivity. This seems to 
bear out my explanation to a certain extent. 


Morratrry or HeautH Resorts.—Our table of the death rate 
in the following fifteen watering places and health resorts, 
Bangor, Brighton, Dawlish, Dover, Eastbourne, Ilfracombe, 
Littlehampton, Penzance, ee Ryde, Southport, Teign- 
mouth, Torquay, Weston-super-Mare, and Worthing, although 
most of them were crowded with visitors, who are not counted 
in as estimated population, did not average more than 20°3 


Tue Srevens’ Batrery.—This was one of the first ironclads 
ever built, and has had a checquered existence. It was, we 
learn from the United States Nautical Gazette, put up for sale by 
auction at the dry-dock and yard in Hoboken, on the 29th inst. 
This was the second attempt to dispose publicly of this vessel. 
On November 2, 1874, public proposals were rr at Trenton. 
The only offer was then from the late J. H. Hanscom, Chief 
Constructor of the Navy, who bid 110,000 dols. He represented 
the Navy Department, and the bid was accompanied by the con- 
dition that the sale must be ratified by the Senate, and House of 
presentatives. Congress failed to ratify, and the bid wasinopera- 
tive. Mr. Nat. M’Kay then obtained a refusal of the battery for 
ninety days for the sum of 100,000 dols., and for the purpose of 
finding a purchaser visited the different maritime ter tt of 
Europe. e failed to dispose of it. General M’Clellan, who 
was the chief engineer of the marine monster, had gone over 
the same ground before, and had failed. It is understood 
that Mr. Charles Purvis, the founder and dealer in old metals of 
Philadelphia, recently made an offer of 92,000 dols. for the 
battery. It is probable that it will be sold in ls, and in 
that case it is fit only for old iron. There are 2755 tons of iron 
in the vessel as it stands, including four main engines and ten 
pa besides a large quantity of material and tools in the 


* Abstract of a read before the {Royal Society of Edinburgh by 
Mr, James Blyth, FRS-E. 


| 
cation of the loud speaking telephone of Mr. Edison, in order to 
get audible indications of changes of friction produced by the 
its = to centre mica a _ 
graph mouthpiece. It is evident that this is only a loose contact, 
which can be ger changed. When this is 
included in the circuit with the violin-microphone and three or 
four Bunsen cells, the violin sounds, as was to be expected, are 
heard proceeding from the loose contact, even when the cylinder 
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THE EDINBURGH WATER SUPPLY. 


Ur to the year 168], when the water of Comiston was 
introdu into Edinburgh, the inhabitants were wholly 
dependent for the supply of water on public and private 
pump-wells. Such of these wells as were destined to public 
use were few. in number, and all of them subject to the 
inberent objections that the water was hard, and in dry 
seasons liable altogether to fail. The springs rising in the 
estate of Comiston had been brouglit in by the Town Council 
in 1681, and in 1762 certain springs originating on the north 
slope of the Pentlands, on the estate of Swanston, were 
introduced. These springs, which could never have yielded 
more than 60 cubic feet minute, and in seasons 
pence not more than 12ft. or 13ft., were conveyed to Edin- 

urgh in wooden pipes, and after furnishing a. sup ly to the 
few private houses into which water was then introduced, the 
surplus was distributed amongst certain public wells. The 
amount of supply was certainly limited, and with a view to 

ief, two reservoirs were constructed on a piece of flat or 
hollow ground, high up on the hill, nearly due south from 
Bondly House, and a pipe was laid from lower one in a 
north-easterly direction to join the Swanston pipe at Green- 
craig. These reservoirs, however, were very much dependent 
for their supply on surface drainage, the area of which was 
limited, and the quantity of spring water was sopersirely 
small. The flatand rather one ground on which they were 
situated produced a difficulty which had not been anticipated. 
The water obtained from them swarmed with animalcule and 
tadpoles, and when the Crawley water was subsequently 
introduced these reservoirs were abandoned. The distress 
from the want of water up to this time must have been 
intolerable. It could only be obtained at the public wells at 
intervals of many days, and generally had. the: .peculiar 
infelicity of being turned on and available only at. night. 
When it was obtained or expected, the wells were attended 
by crowds of people of both sexes and all ; and it was 
ruled by an acknowledged etiquette that, with the exception 
of the water porters, or water cadies as they were called, 
whose claims to a priority of supply were not usually dis- 
puted, all others shoald obtain their modicum strictly in the 
order in which their vessels were set down. But even after 
long waiting and watching the coveted supply was not always 
obtained ; for it happened, not unfrequently, that before the 
half of the expectant crowd was served, the water was turned 
off, and those whose turn had not yet come went away 
empty handed. 

e clamour of the inhabitants became loud and incessant, 
and the Town Council seemed disposed to remedy the evil, in 
so far as is shown by their endeavour to obtain, in the year 
1817, a supply of water by putting a compulsitor on the pro- 
prietors of the Union Canal. The public impatience gradually 
extended itself to the upper classes, and at last resolved to 
endure the delay no longer, a sere meeting was convened, 
and presided over by the late Lord Jeffrey, ‘when resolutions 
were passed, out of which was originated the present water 
company. In 1819 the company was incorporated by Act of 
Parliament, under which it obtained the works and sources 
of supply _vee time in the hands of the Town Council ; 
and under the same authority was empowered to bring in 
the Crawley springs, and a — of the water of the stream 
called Glencorse Burn. Authority was at the same time given 
for the construction of the Glencorse Reservoir, for the pur- 

of affording compensation to the mill-owners on the Esk for 
thes ring water to be diverted for the supply of the inhabitants 
of Edinburgh. Thea works had ahs skilfully devised 

the late Mr. Jardine. Difficulties, however, occurred in 

e course of their construction, which it was feared for some 
time would lead to the abandonment of the whole scheme. 
The site for the embankment was chosen at a point where the 
channel of the stream is narrowed by a projecting spur of rock 
on the north, and a precipitous hill on the south. 
excavating for a foundation the bed of gravel was found to be 
of no less than 53ft. in —_ and in removing it tomake way 
for the necessary clay-puddle dyke, the hill on the south side, 
consisting of a loose and somewhat friable felspathic trap, 
slipped in and presented difficulties so t in the farther 
prosecution of the necessary operations, that for some time it 
was doubted whether success was possible. It was, however, 
determined to push forward the works, and at last, in 1822, 
Mr. Jardine, the engineer, had the satisfaction of bringing 
them to a successful completion, and introducing what was 
then, and many years after, deemed to be an overflowing 
supply of water. The main pipe was constructed of a capacity 
py 7 fel 2534 cubic feet per minute at Edinburgh, and on its 
free. afterwards tested by measurement of the delivery, was 
found to convey 267ft. primary obligation was imposed by 
Parliament on the company to the effect that before supplying 
water to Edinburgh 130 cubic feet per minute was to > sent 
down the Glencorse Burn for the supply of the millowners on 
the Esk. So long as that supply could be maintained the 
eompany had the command of the whole water of the reservoir 
and the yield of the Crawley springs, and were thus free to 
keep the main pipe constantly full, so long as they were in a 
condition to disc the Dor ew obligation afforded to the 
millowners. The relief afforded by the introduction of the 
new supply of water was immense, and at that time, and for 
a number of years after, realised all the hopes and promises 
that the scheme originally held out, The demand, however, 
for water increased rapidly, and although the service was only 
intermittent, the consumption ond head increased from 7°85 

ons per head per day of the population in 1824 to 16 
gallons in 1830. It continued at that rate with but little 
variation till 1842, when it fell to 13°41 gallons per head per 
day, and in 1844 to a fraction under 12 gallons. 

otwithstanding that the water brought in, in 1822, was 
prs. ve the be sufficient for several generations, a scarcity was 
complained of from about the year 1836 or 1838; and the 
excessive drought of 1842 having emptied the reservoir, and 
the company being no longer able to maintain the statutory 
supply to the mills, the millowners applied to the sheriff for 
power to turn the Crawley Springs into the river. This they 
were quite entitled to do, and would have done if the 
directors of the water company had not come promptly 
forward to undertake the payment in money of the loss and 
damage to the whole mills on the Esk, from the Glencorse or 
Logan Burn to the sea. For being allowed thus to retain the 
use of the springs to the inhabitants of Edinburgh for a short 
period, they paid compensation to the millowners of upwards 
of £4500. It was now clear to everyone, that the supply of 
water from the Glencorse district was insufficient for the 
increased and still growing wants of the inhabitants. The 
directors therefore red a Bill, and obtained power fro 
Parliament, in 1 td bring in the springs originati 
on the estates of Bavelaw and Listonshiells, along ; ith 
the valuable group of springs called the Black Sp > 
al of which rise on the north-slope of the Pentlanis 


The Bill was o the millowners on the Esk, 
who were su ul in obtaining an additional supply of 
5Oft. to the 130ft. previously allowed. Reservoirs at Threep- 
muir and Harlaw were at the same time authorised, for the 
exclusive purpose of ——- to the mills on the 
Bavelaw Burn and Water of Leith. The springs were to be 
collected in pipes and conveyed to a stone aqueduct at a place 
called Westrig, and thence eastward to the present reservoir 
at Chebbiedean, and from thence to Edinburgh in a cast iron 

ipe. The additional quantity thus provided was equal to 
Palty 160 cubic feet, or 1000 gallons per minute; but the 
necessities and demands of the inhabitants were great, and 
in order still further to angment the supply, a Bill was 


carried through Parliament in 1847, authorising an increase 
in the height of the Glencorse reservoir, the construction of 
additional reservoirs at So Bonaly, Chebbiedean, and 
Torduff, and a cistern in the Castle-hill. The object of the 
works at Glencorse and Loganlea was to secure the means of 
maintaining at all times the full supply of the Crawley pipe. 
This part of the scheme was, however, opposed by the mill- 
owners, who in obtained an.addition to their previous 
quantities of 130tt. and 50ft., a further quantity of 40ft., thus 
raising the compensation to 220 eubie feet per minute. 

claim was at the same time made by the wners on the 
Bonaly or Portobello Burn, and 60 cubic feet per minute was 
awarded to them for the springs and surface water to be col- 
lected in the Bonaly, ‘Chebbiedean, and Torduff reservoirs. 


instructed to make the necessary survey, and to prepare plans 
for bringing in the springs wi the lands of ramon § and 
adjoining rict on the western boundary of the county of 
Edinburgh, It was necessary at the same time to provide 
compensation to the millowners on the Crosswood, Linhouse, 
Muiriston, and Almond Waters, of which the Crosswood 

rings are feeders, for the abstraction of these springs for 
the use of the city. A site for a reservoir, therefore, was 
selected on the farm of Crosswood; and that reservoir and 
the conveyance of the springs to Rushiedean were the only 
works n to render springs available to the in- 
habitants of Edinburgh. 

The works now in progress for furnishing a still further 
supply of water to Edinburgh consist of what is known as the 
Moorfoot scheme, which was devised by Mr. Leslie in the year 
1866. This scheme embraces a district of mountainous and 
otherwise elevated land, situated upon and near to the north- 
western slope of the Moorfoot Hills, and immediately on the 
confines of the counties of Edinburgh and Peebles. This dis- 
trict is drained by the head of the South Esk River and by its 
tributary the m Burn, and comprises in the whole an 
area of 15,614 acres. The watershed ascends from a level of 


| 800ft. above the sea to a height of 2000ft.—equal in elevation 


to the peaks of the Pentland Hills—and the surface is for the 
most part in a natural condition. The rainfall of this district 
is at least as heavy as the rainfall on the Pentlands, and the 
available yield is calculated at 1} million gallons per diem, 
flowing from each 1000 acres 
—nearly equivalent to a 
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vertical depth of 20in. per 
annum—as was determined. 
by Mr. Glaisher in the cor- 


land range. The works ne- 
cessary for carrying out this. 
scheme consist mainly of 
two reservoirs on the river 
Esk above Rosebury, and: 
one on the Fullerton Burn. 


Esk are the Gladhouse-. 
reservoir, the waters of 
which are for the service 
of the towns, and the Rose- 
bury reservoir forthe supply 
of the river. The former 
has an area of 360 acres and 
will contain 272 million 
cubic feet of water. The 
Rosebury compensation 
servoir is not yet com- 
menced ; it will cover an- 
area of nearly 50 acres, and 
contain some 60 million 
cubic feet of water. The 
embankments of these re- 
servoirs occupy narrow 
gorges and are unusually 
short. Portmore Loch, 
from which the Gladhousé 
reservoir supply is aug- 
mented, is 102 acres in 
area, and contains 40 mil- 
lion cubic feet ; its waters 
are conducted to a cistern 
below Gladhonse by a clay 
ipe. On the Fullerton 
an excellent situation, 

for the formation of a reser- 
voir is presented at the con- 
fluence of the streams near- 
the farm of Edgelaw; ac- 


reservoir is in pro; of 
construction at this spot, 


EDINBURGH WATERWORKS 
The scheme was prepared by Messrs. Rendel and Beardmore, 
and finally carried out under the direction of Mr. Leslie. Its 


more important features consisted in the value of the new 
reservoirs as stores for collecting the surplus water at those 
seasons when it was abundant, and would otherwise have gone 
down to the sea, and thus affording the means of equalising the 
delivery to the inhabitants over the whole season. ters 
were constructed at Torduff and Glencorse, and the water 
obtained from these, and from the new reservoirs, was con- 
veyed to the main spies previously laid. There are three 
filter beds at Torduff, and a similar number at Glencorse, each 
measuring 92ft. by 92ft., and capable of filtering in all 
1,824,000 gallons per day. In the construction of the works, 
ground was first excavated or made up, according to the 
circumstances, to the depth of 124ft., and the bottoms and 
sides of the beds made perfectly water-tight by clay puddle. 
Over the bottom part of the beds there was placed 3in. of 
carefully washed sand, and over that a layer of 3in. of fine 
screened gravel, Sng Spy the centre, along the whole 
length of the beds, is a drain of dry masonry work to receive 
and carry off the filtered water. Over the 3in. of gravel already 
mentioned there is a bed of gravel of coarser quality from 
lft. 6im, to 3ft. Gin, depth, the upper surface being formed in 
ridges and furrows. There is next a layer of Gin. of fine 
gravel, then a layer of 6in. of sea-shells, again a layer of coarse 
sand, and the whole finished with a layer of lft. Gin. cf the 
finest sand. These successive layers form the filtering 
material, all of which was carefully washed before being put 
into its place. The water to be filtered is conveyed from the 
burn at Glencorse in a stone aqueduct, and at Torduff by a 
cast iron pipe, and distributed over the surface of the filter 
beds, through which, consisting of the 6ft. of filtering material 
already mentioned, it passes into the interior aqueduct, and 
is thence me op ay into a measuring cistern on its way for 
distribution in the town. The water authorised to be brought 
in under the Act of 1847 was introduced in 1852. The con- 
sumption still continued rapidly to increase, and in 1856 it 
was found necessary to obtain further powers to enable the 
company to bring in the copious springs — on the estate 
of Colzium and adjoining districts to the east of that property, 
and to construct a reservoir at Harperrig, for the purpose of 
affording compensation to the millowners on the water of 
Leith. The plans for these works were prepared by Mr. 
Leslie, and the works completed under his superintendence. 
The reservoir was finished and the springs were brought in 
in the summer in 1859. In consequence of the large and 


| still. increasing consumption, which in 1863 necessitated a 


ual to 31°12 
r, Leslie was 


delivery of 723-92 cubic feet minute, 
gallons-per day to a 2G.',647, 


having an area of 50 acres, 
and a capacity of 44 million 
cubic feet. 
house to Edgelaw the water supply is carried in a brick con- 
duit, and from thence in pipes partly of 24in., but mostly of 
22in. in diameter. At Alnwich Hill are the service reservoir 
and filter beds, the former of which has a capacity of 34 
million cubic feet. The tanks are covered, and these will son- 
tain 645,844 cubic feet of water. From thence the water is 
conducted by service pipes into Edinburgh. 


Lonpon Water.—At the meeting of the Bermondsey vestry 
on Tuesday, the Medical Officer for Health, Dr. Dixon, referred 
to Dr. Frankland’s report on the impurity of London water, and 
more especially to his statement that ‘‘ the water supplied by the 
pe ror other companies was filtered, but quite 
unfit for dietetic purposes, owing to the uantity of organic 
matter which it contained.” Dr. on to say 
think this unqualified statement is likely to cause unnecessary 
alarm. The total solid matter is less than a third part of a 
pee aren in every gallon. The greater of that matter is 
chalk or harmless salts. The amount of free organic matter is 
about one in in three gallons of water, the larger portion 
of which is of vegetable origin. There are no material 
facts which support the opinion that river water of this 
character, when efficiently filtered, is really injurious. The 
water which is obtained from the deep chalk wells is doubtless 
of very excellent quality from a chemist’s point of view, but 
medical men have failed to discover any differences worth notin 
in the death-rates, or any evidence whatever that any seme | 
class of disease has been prevalent from drinking the waters of 
the Thames or Lea. Indeed, what differences exist are in favour 
of the river water over that of the chalk wells. From the recent 
concurrence of an increased amount of dissolved o ic impurity 
in the river water and-an increased number of deaths from diarr- 
heea, it may be supposed that the former is the cause of 
the latter. Such is not necessarily the case. During the 
last few weeks the number of deaths from diarrhea have 
been quite as numerous, in proportion to the population, 
in the districts which are supplied by the Kent Water 
Company as in other districts which are su plied by the 
Southwark and Lambeth Companies. In the third quarter of 
last year the proportional amount of cepente elements in the 
river water com with that of the chalk wells was 5°9 to 1. 
The number of deaths in London from diarrhcee was 1184. In 
the same quarter of the previous year—1878—the proportionate 
amount of impurity in the river water was only 3°4 to 1, but the 
deaths from diarrhoea were 2932. In the first quarter of 1872 the 
Thames water was nine and a-half times as impure as the chalk 
water, ag the deaths from diarrhea were only 182, being the 
lowest for that quarter during nine years—1871-79. Diarrhea 
and many other diseases are due to the presence of decomposing 


animal matter or of sewer gas, and not to the minute quantities 
of vegetable and animal substance from which no natural water 
is ever found to be absolutely free.” 
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cordingly a compensation. 
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ed : _ time, and Herr Lentz finds this sufficient, as an engine on rural 


TANK LOCOMOTIVE. tramways passes through the part of its run on which conden- 


. - ocomotive and is thus near the rails, but the whole is 
THE HOHENZOLLERN WORKS COMPANY, DUSSELDORF, ENGINEERS, so cased in that mud cannot splash on to it, though, of course, 
dust can work in. 

In the works there are also in course of construction several 
gasholders, or reservoirs, for storing the high-pressure oil gas 
used in the Pintsch system of ye | railway carria; 
These vessels are for gas stations on English railways, and it 
is an instructive fact that these hecbine 9 which require the 
very best work, can be better and more cheaply made and sent 
to this country than if made here. Gas illuminated buoys on 
the Pintsch system are also being made at these works for St. 
Petersburg ; and gas holders for some bueys for England on 
the same system are also being made there. Vessels which 
will be perfectly steam-tight and water-tight will ptrmit the 
leakage of this gas under high pressures, about 901b. per 
square inch, and hence not only the best workmanship Fut 

materials are also essential. Steel plates are not used 
at the Hohenzollern work for boiler work, but trials are about 
to be made with ingot iron for fire-boxes and other pu 
the results of which will be looked forward to with interest. 

Beside locomotive work, a good éeal of the heavy work for 
steam vessels is done at Hohenzollern, and amongst other 
things we noticed a finely finished stern and rudder post for 
a Government vessel, being fitted with the bearing for the 
screw shaft and with the joints for the rudder, the whole } 
being planed up, and the housing for the stern plates carefully 
executed. forgings, made at the neighbouring works of 
Herren Haniel and Lueg, for steam vessels and other pur- 

are also finished here. All the main forgings for the 
| oat Fam Works are also made by Herren Haniel and 
Lueg at their steam hammer forges. A stove designed by 
Herr Lentz some time ago for heating the works, was found 
to be so economical and successful that its manufacture has 
35 = = = become a speciality at Hohenzollern, and largely occupies the 
foundry. It is illustrated by the annexed woodcut, the 

‘THE HOHENZOLLERN WORKS. with a rather quick thread was used; but although | figures on which indicate the rise in temperature of the air as 

Tue Hohenze‘lern Locomotive Works, Grafenberg, near | for she tank work in hand it seemed to be very suitable, it | jt passes into and out of the heated compartments of the 
Dusseldorf, were thrown open to inspection by the members | would hardly do for some other work. A form of air | stove. The stove is built up of a series of short cylinders 
of the Iron and Steel Institute during their recent visit to | condenser is employed by Herr Lentz for the tramway engines | dropped the one into the next, and each made with an 
Dusseldorf. The works have been established about seven | referred to, consisting of a long length of thin galvanised pipe | inclined diaph , which, with that in the adjacent part, 
years, but already a reputation for good design and work has | of about 4in. in diameter, placed horizontally in the form of a | forms the stove flue and the air passage, as will be readily 
been obtained under the management of Herr L. Allolio and | firework cracker, in a chamber carried on the top of the | gathered from the illustration. 
of the chief engineer, Herr G. Lentz, who spent a good many ! framing of the cab enclosing the whole engine. At the sides 


A MODERN LAKE FREIGHT STEAMER. 


Tue Chicago Tribune gives the following een fa of the 
Hiawatha, one of the latest additions to the class of vessels that 
seems likely to prevail hereafter in the grain carrying trade— } 
i j namely, propellers adapted to towing a companion sailing vessel. i 
== are “ The improvements adopted in building this new vessel entitle 
I! her to a notice at some length from the 7ribune. She is intended 
: for towing barges, and onus a large cargo herself. The 
dimensions are as follows :— ngth, extreme, 250ft.; of keel, 
236ft.; beam, 36ft.; lower hold, 12ft.; between decks, 7ft. 6in., 
with two full decks, accommodation forecastle, and poop. e 
engines are double high-pressure condensing, 36in. bore 2 46in. . 
stroke, furnished with steam from two large independent boilers 
situate between decks. The propeller wheel is 11}ft. diameter. 
The machinery is very compact in arrangement, and located as 
close aft as possible. The fuel is stored in a room forward of the 
boilers between decks, and the cargo is admitted under all in the 
lower hold right up to the engine room bulkhead. There are 
five bulkheads in the hold, built so as to increase the strength 
and security of the hold. Sail is spread from three schooner- 
rigged masts, and there is a fourth for derrick uses near the 
smoke stacks. To faciJitate management at sea, there is provided i 
a moderate-sized centre board located abaft the foremast. : 
The captain’s cabin, rooms for officers who navigate the shi 
as well as for seamen, are forward, under and upon a fo 
deck which extends well aft. From the top of the pilot-house, 
which is situated upon this deck, a bridge is built at each side 
out to the sides of the vessel, thus affording the officer handlin, 
her the very best means of seeing his way. The dining-hall, 
engineer’s rooms, and those for menin his department are aft 
SCALE OF FEET under a p deck, very snug and comfortable. Several new and 
waa f fa ft é a original features may be observed in the outfit and tackle, one of 


HALF SECTIONAL PLAN 


HALF COMPLETE PLAN 


years in this country in the works of Messrs. Beyer, Peacock, 
and Co., among others. The works now employ over 300 
hands, and being all new, have been laid out with a view to 
facility of extension and interc< ication between the 
departments. Without drawings it would be useless to 
describe theirarrangement, and the machine tools, of which there 
is a fine collection, are almost all of English make. There are 
several firms exhibiting railway rolling stock in the Dusseldorf 
Exhibition, but the Hohenzollern firm is the only one sending 
locomotives. One of these locomotives, made under the patent 
of Herr Lentz, we illustrate on this page, the special feature of 
the engine being the arrangement by which a very ae wheel 
base is obtained by placing the cylinder between the leading 
and hind wheels, which are coupled; an exceedingly steady 
running engine is thus made. The engine is designed for 
working secondary and branch railways, and in connection 
with it Herr Lentz has devised a system of stock, making a 
train with say three coaches, all having central and 
connecting end platforms, by which and the wide foot-plate and 
end platforms on the engine, the one guard, with the occasional 
assistance of the stoker, can work the whole train, only three 
men being thus employed onit. The Heberlein brake is fitted 
to the engine and train, but an arrangement of the Hardy 
brake has been fitted to some of the engines. The engine 
weighs 13°26 tons, and the cylinder is 220mm. diameter, the 
stroke being 350mm. The heating surface in fire-box 2 sq. m., 
and of the tubes 15-4 sq. metres, or a total of 17°4. The 

0°4 sq. metres, the total weight in working order 14,600 
ogrammes, the pressure used being 12 atmospheres. The 
water-tanks carry 2 cubic metres of water, and the bunkers 
carry 600 kilogrammes. There are 76 tubes 35mm. outside 
diameter. The Trick valve is used on all locomotive made at 


these works. 
i the works we noticed several boilers for 


the best workmanship is necessary. e fire-boxes are of 
stayed to the fire-box —> horizontal cross sta 
p of 


through, and acts as a tell-tale when any of the stays break. 
All rivet and stay holes are drilled, but the rivetting is per- 
formed hand, and we noticed that in rivetting up some 
work, instead of using the dolly, or dolly hammer com- 
monly used in this country, a small light screw jack 


of this space there is a series of openings, half of which on 
each side have little vanes placed one way, for catching the 
ir and directing it into the pipe chamber, when the engine is 


LENT'S HEATING STOVE. 
forward, and the Senha other way 


half an hour at a‘ 


the most important consisting in the arrangement of the blocks 
for the steering chains forward instead of aftas usual. The new 
arrangement saves the overhauling and wear of the wire tiller 
rope at least ten feet in placing the rudder from amidship to hard 
over at either side. Besides this, the chains and blocks are in 
close view of the officer in charge. The tiller chains play over a 
brass casting on the barrel of the wheels fitted to catch and hold 
the links. Another excellent device is for facilitating the towing 
of vessels, and consists of a winch with clamp attachment to 
secure the wire tow-line on board, and of a reel to reel it in on 
the steamer instead of hauling it on the towed vessels in the 
usual fashion. The tow winch is also ‘fitted with a coil of 
springs four feet long to supply elasticity to the line when 
needed in a sea-way, and the whole apparatus is secured to the 
tow-post, which in turn is strongly secured to the steamer’s sides 
well forward by heavy iron rods and a 
The counter and stern of the Hiawatha show a marked departure 
from the usual form of lake steamer. The counter from 
about the 11ft. draught and inclines aft with an upward turn to the 
height of upper deck, where an angle is made with the stern, 
which is circular and has but little rake. This new form gives 
increased strength to resist the blows of the sea, which are much 
greater, under certain circumstances, upon the counters and sterns 
of vessels engaged in towing, than upon those free to rise with 
the waves. Another original feature of the Hiawatha may be 
seen upon going on board. This consists in dropping the sheer of 
the decks forward and op oe that they are nearly straight from 
end toend. Outwardly the hull has a good degree of sheer, but 
inwardly there is only sufficient to run the water to the scup 
The hatches of the upper deck are very numerous ; about half of 
them extend nearly from side to side for the better accommodation 
of ore chutes and elevator legs, and the easier trimming of 
cargoes. There are coamings to the lower deck hatches, and the 
hatches consist of planks that ig Be taken up or put down at 
leasure. Every facility has m adop' for the speedy 
Randlin of cargoes, even to the providing of iron disch iz 
henna te means of which all bulk cargoes may be hoisted from 
the hold, rolled on tramways, and delivered by force of gravity at 
almost any distance from the vessel. When emptied, these barrels 
may be rolled back to the vessel. This steamer is built of 
white oak, and is of unusual strength, being iron strapped outside, 
The frames are 2lin. from centres of Gin. flitch. e bottom is 
filled in with 6in. floors between the frames, reaching from bilge 
to bilge. The keelsons are 10in. by 14in., placed 1ft. a from 
bilge to bilge in continuous lines from end to end. e 
floor is laid crosswise upon these keelsons, thus securing dangle 
space for water below the cargo should the vessel spring a leak. 
he bilge strakes inside and outside are 7in. thick. The ae 4 
up the sides is 6in., while the planking outside is 5in. thick, wi 
upper and lower wall or fender strakes of Gin. thickness. The 
lower deck beams are 9in. by 10in., the upper deck beams 6in. by 
9in., without carlins between. The ..aywatha is own 
Captain Thomas Wilson and Upson, Waltersand Co., of Clev . 
She cost 100,000 dols., and was ed and built by Linn and Craig, 
The machinery is from the Dry Dock Engine 
or! 
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engines of this kind, and others for tramway engines on a B: mi. | 
system devised by Herr Lentz. These boilers are made very | __p5 _ 
streng, and exhibit the high-class of boiler work for which CLOT LL id 
the works hold a very high reputation. The tramway engine \ i 
boilers are made to work at 225 lb. per square inch, and thus x bf 
strain due to the ng tendency due to this mode of staying | 
the crown of the fire-box. All the side stays in the flat = 
of the fire-boxes are drilled, so that steam or water blows | 
; | running | 
| for cate 
| effectually condenses the steam for about 
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DOUBLE BAND-SAW. 
MESSRS. WORSSAM AND CO., CHELSEA, ENGINEERS. 
NOS 


SEVERAL advantages which attend the substitution of band- 
saws for reciprocating saws have encouraged the attempt to 


a good tool, for the band-saw should become valuable for | 
sawing large timber, not only owing to the moderate cost of | 


employ them for sawing ou logs, and although some 
has been achieved abroad, that success has not been considered 
sufficient to warrant the adoption of similar machines in this 
country, chiefly because the quantity of work performed in a 
given time by one machine has been small. In order to over- 
come the objections that have prevented this application of 
the band-saw Messrs. Worssam and Co., Chelsea, are now 
making the machine patented by Messrs. Witte and Worssam, 
which we illustrate above. Ata small addition to the first 
cost of the machine two sets of puileys can be fitted and two 
saws worked simultaneously, so that double the amount of 
stuff can be sawn thong, and at nearly the same cost 
for wages and maintenance. Such a machine ought to make 


the hine itself, but to the lesser power requisite to drive 
it as compared to what is required for a log-frame or circular- | 
saw bench. The thinness of the saws moreover effects a saving | 
of material, which is not altogether to be ignored. The | 
machine consists of cast iron standards bolted to a strong | 
foundation plate. The transomes or transverse girders carry- | 
ing the saw guides and the bearings for the saw pulleys, can | 
be raised or lowered for different thicknesses of boards on | 
these standards by means of square-threaded screws and 
bevel-gearing. 

It will be observed from the illustration that there are 
double sets of pulleys, each set capable of being raised or 
lowered simultaneously, or independently of each other, 


either by hand, or if preferred by self-acting motion. The 
saw-pulleys ase of large diameter, and suitable adjustable 
guides are provided through which the saws . There 
is also a simple arrangement to allow for the contraction and 
ion of the saws. 
he log is secured by means of dogs to a strong cast iron 
planed travelling table, the top of which is only a few inches 
above the level of the mill floor, so that the log can be easily 
placed without being lifted very high. The table is fitted 
with variable-feed controllable at will by the o tor, to suit 
different dimensions of logs, and has suitable gearing for 
giving the table a quick return motion after each cut. The 
saws work in a horizontal plane, but the invention also applies 
to machines having double saws on separate spindles working 


ex 


_in a vertical plane. 


TWELVE AND A-HALF TON STEAM ROAD ROLLER. 
MESSRS. THOMAS GREEN AND SONS, SMITHFIELD IRONWORKS, LEEDS, ENGINEERS. 


SIDE ELEVATION 


CROSS SECTION 


THE accompanying engravings illustrate a steam road roller 
designed and constructed by Messrs. Thomas Green and Sons, 
Some: A similar roller was exhibited at the Royal Agri- 
cultural Society’s Show at Carlisle. The most interesting 
feature perhaps about the machine is the peculiar arrange- 
ment of the crank shaft brackets, clearly shown in our 


e piston is 9jin. diameter and l4in. stroke, and the 
cylinder is steam jacketted, the steam dome and outer casing 
of the cylinder opening directly into the boiler, so that any 
condensed water falls back into the boiler. The guide bars 
and crosshead for the piston rod are similar to those of outside 
cylinder locomotives ; the slide valve is fitted with link motion 
and reversing gear, made of Lowmoor iron and thoroughly 
casehardened. The crank shaft is made of specially prepared 
iron and bent from the straight bar, the wrought iron side 
plates for carrying the crank shaft bearings are bolted to 
strong brackets rivetted to the outer shell on the 


top of the fire box; these side plates are also stiffened mpg 
e 


by two stays fixed between them, one on each side of 
crank shaft. 
The intermediate and driving roller shafts are made of the | 
best steel, the driving axle an rollers are fitted with com- | 
pensating gear to facilitate the turning of the engine and | 
ualise the thrust upon both rollers under all circumstances. | 
e driving rollers are 5ft. diameter, lft. Qin. wide, the | 
front rollers are 3ft. diameter, 2ft. Gin. wide, and overlap the | 
hind rollers 3in. on each side. The engine is fitted with two | 
speeds for fast and slow travelling, the gearing being | 
made of crucible cast steel. The front carriage an 
steering motion is very efficient and simple, a strong 
malleable cast iron bracket is bolted to the under side of the 
beiler and supports an upright spindle, which revolves 
oly in the vertical bearing, which is circular. The upright | 
n 
9 this arrangement the steering rollers adapt themselves 


e is connected by a duplex joint to the bridge or fork ; 


easily to any inequalities of the road without altering the 
position of the boller. 
The boiler is of the locomotive type, the barrel and outside 
shell of the fire box is made of best Yorkshire iron ;4in. thick ; 
the longitudinal seams are double rivetted ; the fire box is made 
of Lowmoor iron securely stayed, and tested to 250 Ib. per 
square inch by hydraulic pressure. The tender is large, which 
enables a good supply of fuel and water to be carried. The 
wor ip of these rollers is about as good as it can be. 


A New Pier at Limason.—It appears that, owing to the want 
of safe landing-places in the island of Cyprus, the British 
Government is about to erect. large screw pile pier on the island 
at Limasol. The contract for the work has been intrusted to 
Messrs. Cochrane and C»., of Woodside Ironworks, Dudley, who 
built the bridges over the Thames at Westminster, Charing- 
cross and Cannon-street. 
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EXHIBITION OF GAS, ELECTRIC, AND OTHER 
APPARATUS AT GLASGOW. 


An exhibition of apparatus for the utilisation of gas, 
electricity, oils, &c., and of hydraulic, architectural, minin; 
and sanitary appliances was opened at the Burnbank Drill 
Hall and G at Glasgow, on Tuesday, and will continue 
on view for a month. he arrangements for the exhibition 
were directed by the Philosophical Society of Glasgow, aided 
by an influential committee of gentlemen interested in the 
project. The promoters had the advantage of a 1 
guarantee fund to cover any possible financial deficiency that 
might arise, and were thus enabled to carry out their plans 
upon a most liberal scale, the result being that they have 
brought together a really valuable and attractive collection of 
exhibits in the several alluded to. It is inevitable 
that such displays should partake more or less of the nature of 
an advertising medium for the firms and individuals who enter 
their products. But the same thing may be said of all exhibi- 
tions, however great their magnitude ; and it may be conceded 
that the gentlemen having the direction of this exhibition 
have striven with no small success to give it a higher 
value than that which attaches to ordinary exhibitions 
of the kind. Care has evidently been taken that the most 
improved appliances in the different sections should be found 
in the hall; and there can be no doubt that the exhibition is 
calculated to have an instructive effect upon the visitors, as 
well as to excite and gratify their curiosity, besides arousing 
the emulation of the exhibitors. Among the lighting, heat- 
ing, and sanitary apparatus shown, there are not wanting 
objects which clearly indicate that the time is at hand when 
the = will not rest satisfied with whatever the ironmo 
or plumber may find it most convenient or profitable to supply. 
Our gas and sani engineers, in other words, are asserting 
themselves, and endeavouring to show that our houses can 
really be lighted, heated, and ventilated upon scientific prin- 
ciples. There is a great profusion of heating and cooking 

tus on view, much of it very elegantly constructed, 

a roportion claiming to answer the conditions most 

to be desired in such articles. No doubt their claims have to 
a considerable extent been justified by actual e iment. 
At any rate they show by their great numbers and variety that 
there is a marvellous development in the employment of gas 
for domestic purposes, and it is worth while making an effort 
so to perfect the appliances used that it may be rendered fully 
available, free from those drawbacks and inconveniences 
which have so long militated against itsextension and adoption. 

The great majority of the apparatus in question are so well 
known that they do not call for particular notice in this place. 
But there is one novelty among the heating stoves that 
deserves special mention, alike on account of the great 
interest with which it has been ed in this exhibition, 
and the high estimate which many well-informed individuals 
are disposed to upon its merits. The stove alluded to 
is the invention of Dr. Adams, of Glasgow, lately patented 
and shown for the first time in this exhibition. . Adams 
has given much attention to the study of heating and 
cooking with gas, keeping specially in view the sanitary 
aspects of the question, and he also appears to be thoroughly 
acquainted with the principles of the radiation of heat. 
The inventor of this stove does not hold the ordinary 
gas cooker in very high estimation. He points out that 
in roasting the burners are placed at the bottom of the 
ovens, the joint is suspended above, and then, in the 
words of the usual advertisement, the meat ‘‘is completely 
enveloped in an atmosphere of heated air.” Dr. Adams 
holds that in this way the meat is not roasted, but ‘‘ gassed ;” 
that it is not an atmosphere of heated air that envelopes the 
meat, but an atmosphere of hot, waste gases, watery vapour, 
sulphur, tar, and other impurities, the products of gas com- 
bustion. The inventor Selhveas that in his cooking stoves he 
has for the first time produced an spparatus which will cook 
the meat with gas, keeping it free from the impurities 
referred to. He holds that whatever can be effected by a 
single coal fire, can be done by a single gas fire. This he 
actually employs, and he provides his stoves with flues to 
carry off the unwholesome and injurious products of the 
burned gas. In his gas heating stove he uses a burner con- 
sisting of a group of hollow perforated tubes of fire-clay, 
supplied internally with a mixture of gas andair, which passing 
through the perforations, burnson the outer surface. These fire- 
clay tubes are enclosed in a chamber, which prevents free access 
of air to their exteriors, where combustion is completed, but by 
means of perforations, a small and suitable quantity of air is 
admitted, which ascends within and between the tubes, 
ensuring complete combustion, and causing the tubes to 
become brightly incandescent. 
practicable excess of unconsumed air is permitted to mix with 
the products of combustion ; and these products are led to a 
chimney by a fine of peculiar construction, in which 
they are detained until they have parted with all their 
available heat, other chimneys or ducts lead currents of 
pure air along the heated walls of the flue channel, 
and the air so warmed is allowed to re-enter the 
room in which the stove is used. The object of a heating 
stove, Dr. Adams perceived, is to radiate or throw off as much 
as possible, and to distribute outside and around it the heat 
that is generated within the stove, and for that object a plain 
iron outside is the most effective ; but for cooking stoves the 
object is the very reverse, and a plain iron outside is the most 
objectionable that can be u Keeping in view these 
principles, Dr. Adams coats the outer casings of his cooking 
stove with a metallic alloy that practically neutralises or 
lowers very considerably their power of losing heat outwardly 
by radiation. By this outer skin of metallic alloy the in- 
veutor considers that he loses twelve times less heat than is 
done in stoves with the ordinary iron casings. This special 
coating is inseparably connected with the metal underneath 
by electro-chemical plating. In the cooking stove the heat 
is conv and as much utilised as possible; while in the 
heating stove Dr. Adams’s chief aim has been to obtain in a 
practical form the means of converting the heat of convection 
into the heat of radiation. This question has been thoroughly 
worked out by Tyndall, and the results are given in his ‘* Con- 
tributions to Molecular Physics in the Domains of Radiant 
Heat.” Dr. Adams’s heating stove was tested by himself and 
others with what they presumed to be the best ordinary 
heating apparatus in the market. The latter burned 10} 
cubic feet of gas per hour, with 15 square feet of heating 
surface, and utilised 365 units of heat per cubic foot of gas, 
the temperature of air warmed above initial heat being 62 deg. 
Fah., the cubic feet of air warmed per cubic foot of gas being 
59, and the temperature of the waste products 170 deg. Fah. 
Dr. Adams’s stove, burning hy feet per hour, with 42square 
feet of heating surface, utili 513 units of heat per cubic 
foot of gas, the temperature of air warmed above initial heat 
being 180 deg. Fah., the cubic feet of air warmed per cubic 


Thus only the smallest | ceedi 


foot of gas being 285, and the temperature of the waste products 
244 deg. Fah. In conclusion, it should be noticed that Dr. 
Adams recognises a chimney as indispensable for all gas stoves, 
in order that the atmosphere of = in which they are 
situated may remain uncontamina' 

In the adaptation of for lighting purposes, the exhibi- 
tion is particularly rich in apparatus and illustration. No 


fewer than seventeen different coal companies have sent | q 


specimens of their coals from which gas is manufactured, the 
annels being generally of very fine quality, and the majority 


arge| of them Scotch; and the process of manufacture is — 


exemplified pe all the stages, from the retorts up throug 
the purifiers, holders, and exhausters to the distributers and 
burners. — new might be noted in almost every 
stage of —— ut we must forebear. Samples of the 
chemical products and dyes from coal tar, and of the different 
kinds of mineral oil, are displayed in abundance, and gas meters, 
burners, reflectors, and regulators are legion, An interesting 
department of the exhibition is that in which all the various 
miners’ safety lampsareto beseen, together with several recently 
invented apparatus for detecting the presence of fire-damp or 
explosive gases in mines. ; 

e electricity section is likewise very attractive. Some 
delay occurred in the erection of the lamps for lighting the 
building internally and externally with the electric light, but 
this gave a chance to the time-tried gas to assert itself, which 
it did to full advantage, showing that it can yet hold its 
own. But the system of electric lighting will be completed in a 
few days, and the exhibition buildings will then be illuminated 
with it. The application of electricity to the telephone and 
to different systems of signalling is likewise very well 
illustrated. 

There is a large number of gas and hot air engines and 
hydraulic apparatus exhibited by various well-known firms ; 
and the sanitary department is well deserving of attention. 
Specially interesting is a collection of lamps, ancient and 
modern, used in different ages and countries, and in these 
there is observable a gradual process of improvement which it 
is somewhat curious to trace. 

Floating in a tank outside the exhibition building is a 
specimen of the illuminated gas buoys made by Pintsch’s Patent 
Lighting Company, Limited, + and now in use by the Clyde 
Trustees at Roseneath. This buoy was described and illus- 
trated in Toe EncGIneer of 25th April, 1879. The method 
of making the gas for the buoy was likewise described in THE 
ENGINEER of 26th July, 1874, and its application to the 
lighting of railway carriages on the 15th February, 1878. 
After being under experimental trial for several months by 
the Trinity Board, the Clyde Trustees were also induced to 

ive the buoy a trial. It has now been six months fixed at 

oseneath Point on the Clyde, near the entrance to the Gare- 
loch, and so far as we can learn it has given every satisfaction. 
The best proof of this will, perhaps, be found in the fact that 
the Clyde Trustees have ordered six additional lighting buoys 
of the same kind to be placed on different points along the 
river. 


LETTERS TO THE EDITOR. 
(We do nvt hold ourselves responsnble for the opinions of our 


GAS FURNACES. 

Str,—The paper read at the Dusseldorf meetings on the differ- 
ing systems of ‘‘Gas Generators” is not remarkable for either 
grasp, impartiality, or candour, and its set and sole pu: is to 
give a and I think I can prove, unmerited pruminence to 
the Grobe furnace. The principles that govern the economy of 
the Grobe furnace—if such economy exist—cannot at this time 
be put forward with any pretence to novelty. The Grobe furnace 
is a gas furnace only by virtue of heating its fuel in a retort by 
the escaping products of bustion, by pushing the resulting 
coke from the retort on to a grate in a separate chamber to release 
the remaining gases by access of air for combustion, in a third 
chamber or division of the furnace. This is the precise practice 
of the Price furnace, the date of which is far antecedent to that 
of the Grobe. 

It is true in the Grobe the retort is horizontal—in the other it 
is vertical—but this is scarcely an element of originality or an 
overwhelming proof of either invention or discovery, but is a 
cunningly contrived departure from the original design, and leaves 
a damaging impress on its economic results. 

I have before me the evidence of the azine capacity of this 
Grobe emendation, and I submit it is absurdly late in the contest 
for fuel economy to come into the field with 5cwt. of coal to the 
ton for warming up steel ingots in the wild hope of scoring a 
triumph ; and I assert this poverty of protit is due to complica- 
tions imported in setting up a distinction where no difference 
existed, and so marring the efficiency of the plan without suc- 


ing in masking its source. 

The retort system relieved of the embarrassments under 
which it becomes a ‘‘Grobe” will perform the reputed work 
with half the fuel stated. This system is not only capable of 
heating but of making steel ; it is equal to the melting of wrought 
iron, and of suspending it in a state of solution in the bath; and 
yet I shall be much surprised if steel has been or can be made in 
this its pretentious caricature. 

The author of the paper, shirking a careful comparison of the 
Price and the Grobe, points to mechanical stoking as a special 
feature of difference. Now mechanical stoking is not of necessit 
a feature in fuel economy; the placing of coals on a fire wi 
facility is neither proof nor guarantee they will burn with 
efficiency. Nor does the possession of a feeder justify the appro- 
priation of the retort to put it in; property in a cart cannot 
argue the right to purloin a horse. t was but an equivo- 
cation to put in and puff the stoker, and shrink from a frank dis- 
cussion of the regenerating character of the Grobe as compared 
with the Price furnace. 

The paper, like that well-known but not much respected 
gentleman Iago,” “is not what it seems ;” its pretence is a 
résumé of several systems, but is really a superficial commen- 
tary, craftily qualified to mislead. The dissertation on ‘Gas 
Furnaces as Distinguished from Grate,” is a piece of smart 
—— pleading, but is neither new nor true, but a neat sophistic 


ce. 

With regard to the using of anthracite coal, any furnace with 
a blast can do what is here put forward as a revelation; and in 
the retort furnaces, anthracite unmixed has been used continu- 
ously with the very best results. 

In conclusion, I beg to assert I have proved the “Grobe Fur- 
nace” to be no more a novelty than the plagiarisms of the 
immortal “Puff.” That deviations from previous practice 
only obstructs the economy of the retort system, as the 
recorded statisties demonstrate; that the automatic feeder is 
applied at the cost of a higher efficiency, and that it is a flagrant 
copy of the Price furnace, but rendered abortive by the effort to 
colour it into the notion of a new scheme. OXIDE. 


September 23rd. 

COLD AIR MACHINES. 

Sin,—Many of your readers must have read with much interest 
your article in Saturday week’s issue upon cold air machines, and 
their use for importation of fresh meat and other purposes, but 
permit me to out that mechanical refrigeration by cold air 


int 
machines tins been practically and successfully carried out by the 


Bell-Coleman Mechanical Refrigeration Company, 45, West Nile- 
street, Glasgow ; that a number of the machines of this company 
are erected and in continuous work on thirteen first-class ocean 
steamers. Any one of the machines on these vessels is double the 
power of the experimental machine at Dartford, described in your 
article, the latter delivering feet of air per hour, at 
50 deg. below zero, whilst the Bell-Coleman ordinary marine type 
of machine delivers fully 30,000 cubic feet of air per hour, cooled 
own to 60 deg. or 100 deg. Fah. below zero. Further, it may 
be mentioned that there is a Bell-Coleman machine now working 
on the S.S. Orient, on its way to Australia, and that, at the 
nt moment, there are several others in course of construction 
‘or dealing with tropical traffic, and one, six times the power of 
the Dartford machine, is now being built for the Government of 
New South Wales. 
Previously, Mr. A. C, Kirk made very successful air machines 
for producing ice, but Mr. J. J. Coleman, F.C.S., the managing 
ner of the Bell-Coleman Company, has been the first to 
esign machinery which has been worked continuously at sea ; 
indeed, I would remark, that one of the Bell-Coleman machines 
was employed on board the 8.8. Strathleven, in bringing the 
first and only cargo of fresh meat that has yet come from Aus- 
tralia. That meat was actually frozen, and on arrival in this 
country, sold in Smithfield Market, realistng the same price as 
the best American meat. 

Mr. Coleman, I believe, at the time forwarded joints to the 
secretaries of the Institutes of Engineers of England and Scot- 
land, both of which gentlemen can no doubt testify that the 
flavour and appearance of the meat were not injured by freezing. 

London, September 27th. 


A CHEMICAL LUNG FOR THE UNDERGROUND RAILWAY 
AND OTHER COLLECTIONS OF FOUL AIR, 

S1r,—In your impression of August 27th, when you did me the 
honour of ‘allnding to my scheme for purifying the tunnels of the 
Metropolitan Railway of some portion of their impurities, you 
state that Dr. Scoffern had, in 1867, anticipated me, and in your 
opinion devised a plan preferable to my own. Many of the 
gentlemen <a at my demonstration, who are ardent admirers 
of your valuable paper, cannot but believe, with myself, that 
this statement is due to a misapprehension of the mode in which 
it is now proposed to bring the air of the tunnels into contact 
with the chemical reagents. . Scoffern thus writes in THE 
ENGINEER, Sept. 27th, 1867, P. 285: ‘*A portion of the soap 
motor power could easily be diverted and applied to the working 


of a piston apparatus, which could maintain a b whenever 
and so | as the engine was in motion. . . . . What diffi- 
culty could there be in laying upon the roof of each carriage a 
flat box holding slaked lime? what further difficulty in driving a 
current of atmospheric air through the same? I can perceive 
none ; engineers could find none; the case is simplicity itself.” 
Dr. Scoffern, after alluding to the mutual advan chemistry 


and engineering could render to one another, concludes : ‘‘ Most] 
chemists are not engineers, and engineers are not chemists.” 
moment's reflection will show the weak points of this scheme. 
First, the small —— of air coming into contact with the 
slaked lime, and the difficulty of keeping the lime moist; 
secondly, the danger of slaked lime so pl on the roofs of the 
carriages and exposed to a violent blast from the engine, of being 
blown about and injuring the passengers’ eyes; thirdly, the 
mechanical difficulties of replacing the used up chemicals, 
my scheme a special chamber—‘“‘ chemical lung ”—is attached to 
each train. The chamber is open at both ends and provided with 
top wings to embrace as large a sectional area of the tunnel as 
possible. Side wings also catch the air and increase the draught 
through the chemicals, which are arranged on trays, kept moist 
by an overhead tank, or sheets of canvas saturated with the 
caustic solution, running from an upper to a lower whence 
it is again passed, by a pump worked automatically, from the 
chamber to the upper tank, or stacks of charcoal may replace 
the canvas sheets. The most efficient mode, however, I conceive 
to be by means of revolving cowl-like discs, 6ft. to 7ft. in 
diameter, composed of canvas or other porous substance, set in 
motion by the current of air caused by the transit of the train, 
and so placed that the most depending portions of their rims dip 
into a tank of caustic alkali solution, sufficient of which solution 
is carried up by a peculiarly constructed rim to be poured over, 
and constantly keep wet, the revolving discs. This plan 
would secure a y means of replacing the used-up ‘alkali, 
The top and side wing cannot be of = d great extent—not 
jecting more than 4in.—still it is calculated that two cham 
so provided, one on each line, will embrace 150ft. area. 
area of the tunnel is 400; as twelve trains at least pass per 
hour, the whole air of the tunnel would be through the 
“chemical lung” at least four times within the hour. at 80 
able a chemist as Dr. Scoffern should have seen the power 
emistry in purifying the foul air of the Underground 
Railway tunnels is not surprising, but that no feasible plan of 
applying such chemical knowledge should have been hitherto 
suggested is remarkable. All I claim is originality in suggesting 
a feasible and economical scheme for practically utilising a faet 
known to the merest tyro in chemistry, viz., that caustic 
absorb carbonic acid and sulphur gases. 

A chemical punkah is being constructed by an eminent firm 
for use in rooms, law courts, hospital w and other sick- 
rooms. Experiments are also being made as to the practicability 
of passing the foul air of ~— buildings, such as theatres, 
through a “‘ chemical lung,” 80 pppoe it without causing 
unbearable draught by the ingress of cold outside air. 

Ricup. M.D., Lond. 

60, Boundary-road, South Ham: , Sept. 24th, 


THE MANUFACTURE OF COMPRESSED FUEL. 

S1r,—Noticing in your edition of the 24th inst. a r read at 
Philadelphia by Mr. E. F. Loiseau, I was somewhat interested. 
sanpeieed , and, perhaps, a little amused at the ve | detailed and 
exact account of the manufacture of compressed fuel, as it was 
then proceeding in Philadelphia. In many branches of industry 
requiring mechanical skill and ingenuity, we must acknowl 
the Americans well to the front ; but in this particular one, 
this paper indicates their most advanced position, I fear they 
have still to learn. The pew very clearly states many interest- 
ing features and facts which experience teaches in the treatment 
of compressed fuel. The ay tus, however, is very primitive 
and crude as compared with the most improved machinery 
erected at the various works of South Wales, and more charac- 
teristic of the industry some twenty years ago. 

Many inventors have, during the past thirty-five years, given 
patent fuel their consummate attention, and the numerous sug- 
gestions, plans, and patents tried and worked for producing it are 
truly astonishing, both from combustibles and non-combustibles, 
Still the only ingredients which have been found suitable for a 
mercantile commodity are the admixture of coal and coal-tar 
pitch. The adhesive ingredient here is highly suitable for its 
pur; 3 being a hydro-carbon it burns with a great heat and 
without residue. This latter essential point being considered, 
we may not be surprised that after considerable expense, time, 
and labour, the American manufacturer acknowledges its 
superiority over clay, and concludes coal-tar pitch surpasses it 
in adaptability. To give some idea of the completeness with 
which mechanism is now used for the saving of manual labour, 
I will, with your permission, briefly instance the works of the 
Crown Preserved Company at Cardiff. This company 
some ten years ago employed 200 men, which number is now re- 
duced to forty, and the production tly increased. 

The railway wagons from the colliery, loaded with small coal, 
are ——. in turn by hydraulic power from the siding to a 
receiver beneath the rails. An hydraulic tip then relieves them 
of their contents, and they recede to the siding. The coal thus 
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isposed of is dredged up by a continuous chain of buckets, and 
pee std its course through the factury, being finely pulverised 
and mixed with its quantity of pitch yon It passes 
forward through heating furnaces, and is delivered in a plastic 
state to the press, which rapidly me mp it off to moulds. 
Each mould then receives 60 tons hydraulic pressure; the block 
thereby being formed and stamped with name, proceeds and is 
delivered into an endless band, which conducts it to its positi 
on the stacking ground, or to the canal boats for shipment as 
required. In this way it passes in a continual stream day and 
night by suitable mechanical motive power. The blocks are 
perfectly regular in shape and weigh about 26 lb. each, and are 
made in this one press at the rate of about forty per minute, 
being nearly one ton in two minutes. , 

I think this would astonish Mr. Loiseau, who is under the 
impression that the French machine, which makes 96 tons in 
twenty-four hours, is the best. The Crown ogg age he blocks are 
very hard,’ without moisture, and resemble by their polished 
appearance large square lumps of black lead. ‘They are used by 
Her Majesty’s war gy mail st s, and for | tives in 
India, Russia, South America, and the Continent me 6 

Cardiff, September 28th. » Be 


THE TEMNOGRAPH. 

Sir,—I regret that Mr. Manson Rymer Jones is out of England, 
for I doubt not he would honourably have acknowledged his 
obligation to me. My statements I am prepared to support by 
affidavit. ‘The assertion of Mr. R. Rymer Jones that Mr. 
Manson Rymer Jones ‘was a pupil of Mr. T. Campin” is 
erroneous. Francis CAMPIN, 

Leeds, Sept. 28th. 

[We can insert no more letters on this subject.—Eb. ] 


THE MACHINERY EXPORT TRADE 
Sir,—I have long entertained the opinion that we must look to 
the remodelling of our machinery export trade before we can 
hope to maintain the ascendancy we at one time pot in 
supplying foreign markets with mill machinery and mill furni- 
t 


ure. 

Speaking with a knowledge restricted to Manchester, as the 
machinery export trade is here mostly carried on by so-called 
** Commission houses,” I will exemplify my meaning by following 
the business routine of what I may term the respectable class of 
exporting firms. Beginning with the ‘button-holing” of the 
manufacturers, the latter either entrusts his speciality to the 
Commission agent, as “sole agency,” or merely for sale on 
commission, Naturally the agent tries to make the best bargain 
for himself, and secures a commission varying from 24 to 30 per 
cent., with extra discount for ready cash. To give an idea of the 
large profits, made on such commission transactions, the follow- 
ing list, taken from the Manchester practice of highly respectable 
parties, will yield some startling revelations. 


Mill Manufacturers’ Agent's Rate of 
Furniture. invoice price. sale price profit. 

lad 8. Percent 

Cut Ayrstone .. .. .. ..| 43 8 perewt. 55 0 percwt. 25 
40/42in. blanket, vulcanised 

surface .. .. .. .. «| 7 9 perfoot 9 8 per foot 25 
88/39in. blanket .. 7 25 
Bluestone .. .. .. 12 0 perewt. 25 4 percwt.| 96 
Garancine substitute “46 6 53 
Logwood extract 28 0 35 0 25 
Mineral white 47 6 perton 56 0 perton 17 
Shuttles 1l 6 perdoz. 13 0 per doz. 20 
Silicate 7 4 percwt. 8 9% percwt. 20 
Skewers 9 6 pergross 12 4 pergross; 33 


High as these profits are, they are still further inflated by a 
pn ig ae commission varying from 24 to 5 per cent., to which 
must added packing cases, delivery on board ship, postage 
items, and 5 per cent. interest per annum an all accounts unpaid 
within a fortnight from date of invoice, These latter items, 
trivial as they may appear,’ naturally swell up the profits 
immensely, as packing case makers, fur instance, allow the agent 
discounts varying from 25 to 50 per cent., also pocketed by the 
merchant, 

So far nothing has been said of the profits derived from 
machinery, but this part of the business is similarly heavily taxed 
by the agent. know, for instance, of one case where a 
machine was purchased by the foreigner at no less than five times 
the price it was invoiced to the English commission agent. Ex- 
ceptional as this example happily is, it is well known to the com- 
mission exporter that nothing pays him better than machinery, 
whence the enormous profits made at the expense of the foreign 
be easily conjectured. 

will allow your readers to form their own opinions as to the 
reasonableness of my opening statement ; I will merely add that 
the commercial statistics given above were taken a few years ago 
when trade was brisk, the principals then observing that they 
had worked long enough for nothing, it was time they were look- 
ing out for larger profits! So much for the commercial morality 
of Manchester. One wHo Kyows, 

Manchester, Sept. 18th. 


THE RAILWAY ACCIDENT AT LILLE. 

Sin,—Mr. f£. S. Haggard asks what I imply by the words 
** copy of official translation” at the commencement of the report 
which I gave upon page 208. In reply I can state that those 
words are not my writing at all, but are of the original 
report which I forwarded for publication. It was sent to me b 
a personal friend travelling on the Continent, who knew that 
took great interest in the brake question, and I should not in the 
least object to publish his name; but I entirely fail to see what 
that has to do with the subject, as the accident is a question of 
fact, not of names. 

As toa letter of mine in the English Mechanic upon the Blea 
Moor Tunnel accident, I can say that I stated the facts, and my 
remark that ‘‘ continuous brakes require to be kept in order” is 
intended to apply to all systems equally, as it is well known that 
any brake in order will not work satisfactorily. 

e Blea Moor accident would never have > ¥ ned if a 
defective hose pipe had not been in use, and the Lille accident 
would also have been avoided if an old and defective “ sack ” had 

replaced, Both these cases, therefore, furnish very strong 
arguments in favour of keeping brakes in first-rate working 


order. 

Mr. Haggard implies that I defend “one brake in particular.” 
I therefore repeat the fact that I have no interest, either directly 
or indirectly, in any system of brake whatever, and that I had 
nothing to do with the removal of Smith’s vacuum brake from all 
the main line trains of the Midland and Great Eastern Railway 

mpanies, E, Srrerron. 
Saxe Coburg-street, Leicester, September 25th. 


STEEL BOILERS. 

Sir,—I observe that Mr. David Greig is not in the habit of 
noticing anonymous correspondents—which is sometimes very 
convenient—and that if those who have lately addressed you on 
the above subject will append their names to their communica- 
tions he will be able to judge whether or no they arein a position 
to afford any information. 

But Mr. Greig seems to misapprehend the point at issue. Your 
readers will desire, I think, to obtain information, and a reply 
from Mr, Greig to the queries addressed to him by your corre- 
spondent ‘‘Ingot.” They would doubtless be glad to learn from 

. Greig how he explains the fact that the material which he has 
not Kesitated to call ‘‘ cast - so most satisfactorily all the 
an 


It has seemed good to Mr. Greig to pose himself in your 
columns with a trumpet blast of no uncertain sound, as a “‘ strong ” 
man on the subject of steel. We certainly do hope that the 
‘* strong ” man will no longer enfold himself in a mantle of silence 
and mystery, but unfold unto us how a compliance with the 
requirements of analysis and all known official tests for strength 
and ductility can be satisfactorily reconciled with the subsequent 
failure which, it is alleged, has occurred in the case of the boiler 
plates for the Livadia. Bioom. 
Sheffield, Sept. 29th. — 


Srr,—I am not much surprised that Mr. Greig has considered 
discretion the better part of valour, and precipitately withdrawn 
from the discussion of the merits of steel and iron for making 
boilers, but I am surprised by the excuse he puts forward, namely, 
that I have not put my name to the end of my letter. My name 
has nothing to do with the statements I made. These are state- 
ments of fact, not of opinion, and they are either true or false, 
and their falsity or truth does not depend on my name. If it is 
any gratification to Mr. Greig, I may tell him that I am a mem- 
ber of the Iron and Steel Institute. If my letter had dealt with 
opinions it would be all right that I should sign my name, but as 
7 deals with statements of fact, it is not necessary that I should 
sign it. 

I shall not just now add anything to what I have already said 

but I repeat that the great point in favour of steel as a material 
for boilers over iron, is that the boiler maker can earn a much 
larger profit on steel than on iron for first-class boilers. I think 
this fact ought to be known, It is quite legitimate that this 
profit should be made, but I think the consumer ought to have 
some of the benefit of it. When I see the price paid for steel 
boilers in some cases I hold up my hands in surprise. 

I was told not long ago by a maker of boilers that he had taken 
to use steel, and he asked me what I thought of it. I told him 
that used aright it was admirable, but that he could not play 
tricks with it. He said that was all very well, but that he 
wished four or five years were over, that he might be sure he 
would not have his work returned on his hands, I did my best 
to reassure him, and at last asked him why he used a material 
which gave him such trouble of mind. His reply was, ‘‘ What 
can I do: ? I can’t make money out of iron boilers.” 

Iam quite convinced myself that steel properly made and 
properly worked makes the best boiler out, but there are plenty 
of people who cannot make boiler steel, and many more who 
cannot work steel when they get it. Only a few days ago I was 

ing through a boiler shop, when I saw a couple of smiths 
Soanton away at a plate, flanging it. I asked if it was iron, and 
was told no, it was steel. ‘* Rather rough work for steel,” said I. 
‘Oh, no, eteel will stand anything.” Two days afterwards I 
heard that this very plate had cracked all round. 

Mr. Greig has had large experience in working steel plates, and 
he could give the world a great deal of information if he pleases. 
I wish he would put me out of the question altogether, let my 
letter pass by with contempt, and open his own store of know- 
ledge, and tell us all about his early failures in the use of steel, 
er how he reached success. ‘There are no better boilers than 
those of Messrs. Fowler, but their iron boilers were admirable 
too. Why did they abandon iron for steel ? J. W. 

Manchester, September 28th. 


Sir,—Surely Mr. Greig cannot eeriously mean to say that he 
will tell the world nothing more about steel as a material for 
boilers, because two of your correspondents do not sign their 
names, Mr. Greig does not, it seems to me, realise the posi- 
tion in which he has placed himself. 

During the Barrow meeting of the Institution of Mechanical 
Engineers, he asserted that the boilers of the Livadia were made 
of cast iron, not of steel. It is not disputed that Messrs. Cammell 
sold the material, whatever it was, of which the boilers in question 
were made, as steel. It was bought on the understanding that it 
was steel by Messrs. Elder. I cannot imagine the principal of one 
firm bringing a graver chi against the principal of another firm 
than this. It isacharge calculated to damage Messrs. Cammell’s 
steel in the eyes of all who heard Mr. Greig—say 150 more or less 
influential engineers. 

But it so happens that the metal which Mr. Greig calls ‘‘ cast 
iron” withs' in the most satisfactory manner every test to 
which it was submitted ; it satisfied the officials from Lloyd’s; the 
Russian inspectors were content with it, Messrs. John Elder and 
Co. had no fault to find. Iasked Mr. Greig how he accounts for 
the circumstance that the metal which at one time bore all the 
tests which have as yet been designed for steel, behaved like “‘ cast 
iron” at another time, and Mr. Greig declines to answer my 
questions because, forsooth, another correspondent writing on the 
same subject does not sign his name. 

Mr. Greig claims that he knows all about steel, and this being so 
he is just the man to clear up a very vexed question, and to settle 
a very important problem ; his absolute refusal to say anything 
more on the subject will strengthen my opinion expressed in m: 
first letter, namely, that Mr. Greig really knows nothing at 
about the behaviour of thick steel plates, that he is ignorant of 
the troubles which makers of steel marine boilers have had to 
encounter, and that he really possesses no qualification entitling 
him to pronounce any opinion whatever on the merits or demerits 
of the material of which the Livadia’s boilers were made. 

Sept. 28th, 1880. Ingor. 


THE CHATHAM DOCKYARD EXTENSION WORKS. 
S1r,—I notice in your report upon the visit of the Society of 
Engineers to the Extension Works at Chatham Dockyard, that 
you state that steam power is being used for working the caissons 
and other machinery, and give reasons for the Board of 
Admiralty’s supposed preference for steam power in place of 
hydraulic power, as usually employed in dock work. 
You have, however, been misinformed upon this matter, as 
hydraulic power is to be used for working the machinery, and a 
considerable portion of the hydraulic appliances, including a 
number of Brotherhood’s patent three-cylinder hydraulic engines, 
are now ready for delivery at our works at Chester. 
» Dray rogmorton-avenue, 
on, September 29th, 


COLLIERY EXPLOSIONS. 
S1r,—I was pleased to read your able article in THE ENGINEER 
of the 25th inst., in which you treat of the cause and the preven- 
tion of colliery explosions. I desire to call your attention to the 
charge frequently brought against miners, that they open their 
lamps for the purpose of lighting their pipes. It is not known to 
those among the public who make so grave a charge that it is 
possible to light a pipe by means of a “‘ Davy” without opening 
the lamp. 1 that is necessary is to cant the lamp on one side, 
in order that the flame may approach the gauze. Then, having 
the Pipe well charged with tobacco, place it against the gauze and 
a small portion of the flame will be sucked through. This is an 
experiment which I have frequently — , and which I 
shall be glad to do in your presence, Sir, if you desire. Such 
being the case, I cannot believe that miners are in the habit 
either of opening their lamps or of carrying lucifers to light 
their pi It is true lamps have been opened, but there is 
no proof the miners opened them. THoMAS Story Horn, 
46, Elgin-road, Croydon, Sept. 27th. 


THE REV. ARTHUR RIGG, 

S1r,—The perusal of your article in this week’s issue of THE 
ENGINEER, on the professional life of the late Rev. Arthur Rigg, 
has afforded me much interest. 


established official tests, resented - analysis nothing what- 


ever to which objection could be teken 


valuable character. Many a man in distant parts of the world 
must greatly owe his present position to the early training he 
received at Chester. 

I am of opinion that the labours of the rev. gentleman did not 
meet with that meed of reward at the hands of the powers that 
be which they deserved. Undoubtedly he did much to encour: 
the love of art and popular science which at present prevai 
The expression of the feelings of the Rev. H. Mosely does not sur- 
prise me in the least. No thoughtful observer could have 
witnessed the operations of the students in the various workshops 
without experiencing a lively interest in the scene. It was no 
child’s play ; there was really good and substantial work done. 
We had alt kinds of machine tools, a smithy and pattern maker’s 
shops. No one exhibited a keener interest in the work than the 
learned master himself. He was frequently to be found amongst 
us, with a hand at any time prepared to show an inapt tyro how 
to handle a chisel or file. No one can fail to remember the zest 
he took in his work. He would frequently after a hard day’s 
work invite some of the older pupils to join him and his family at 
the House, when he would discourse on the importance of the 
practical work we had been passing through. 

Another great feature of the College was the laboratory, where 
much good work was done. Nothing would afford me greater 
pleasure than to meet with some of the old pupils, and to co- 
operate with them in raising a subscription for the erection of 
some memorial as a memento of the love and esteem we felt for 
one who was as generous and kindly as he was learned and able. 


Sam. WorssaM. 
Oakley Works, Chelsea, Sept. 28th. 


RANGE FINDING. 


Sir,—Referring to the leading article on 
Range Finding,” in your issue of September 
10th, which should commend itself to the 
attention of all practical soldiers, I trust you 
will allow me to explain myself further as to 
my objections to yard telemeters. 

The chief objection to such instruments is 
not so much the liability of the base to bend 
as the extreme nicety of observation required 
to attain accuracy. The following will illustrate 
my meaning :—Required the range of object 

P—one yard wide—distant 3737 yards from 
base B—aiso one yard. At this distance 
such an object would appear a mere dot, 
it would be impossible to distinguish one side 
of it from the other. Now suppose that the 
angle finder at one end of the base A reflects O— 
the left side of the object—while the other re- 
flects P—the right side of the object—then the 
lines A O B P are parallel, and the range 
recorded should be infinity. if, on the other 
hand, P is reflected by A, and O is reflected by 
B, 18684 the range recorded should be half 3737 
or 4. 

I have selected this particular range, because 
one minute subtends one yard at this range. 
If, therefore, there: be an error of one minute 
in the observation of either angle, or half a 
minute in each angle, which is almost inevitable, 
the same results will ensue, though the same 
point of the object be observed from either end 
of the base. It is evident, therefore, that a 
correct range can only be found by the merest 
chance with such instruments. 

E. G. Epwarps. 

Sheerness, September 15th. 


3737 Yos 


THE THOMAS AND GILCHRIST PROCESS. 


Sir,—Referring to Mr. Hampton’s letter on this subject recently 
published in the technical papers, it would be interesting to many 
of your readers to know on what grounds, if any, Mr. Hampton 
bases his opinion that ordinary hard rail steel cannot be made by 
the Thomas and Gilchrist eg It seems probable that Mr. 
Hampton has simply been led to this conclusion by a want of 
acquaintance with the requirements of German railway engineers. 
In Germany a rail is required to stand tensile, elongation, and 
contraction tests, which can only be fulfilled by rails lower in 
carbon than those generally made in England. German rails, 
therefore, contain on an average under 0°3 per cent. of carbon. 
English rails, on the other hand, contain nearly always over 0°3 
per cent. of carbon, and often 0°4. German engineers, after a 
prolonged investigation, have been led to regard this high carbon 
content of English rails as decidedly dangerous, particularly in 
cold climates, and of no use as regards increasing durability, so 
that our high carbon steel rails would be generally rejected by 
German railways. 

Mr. men tm has probably seen the regular German steel 
rail produced by the basic process in Germany, and finding it 
rather softer than the highly carburised steel ralls of Sheffield, 
hastily came to the conclusion that the softness was due to an 
inability to make them harder. Mr. Hampton is, I am sure, 
too experienced a steel maker to consider the softness or absence 
of brittleness due to absence of phosphorus and silicon in the 
dephosphorised steel as a disadvantage. call steel “‘ingot 
iron,” and imply it is no better than puddled iron because it is 
less highly carburised than Sheffield is accustomed to make rail 
steel, savours of an antiquated prejudice which augurs ill for 
Hallamshire progress. I believe it is a fact that many thousands 
of tons of dephosphorised rails containing over 0°3 per cent. of 
carbon have been made in England as they have certainly been 
for foreign orders in Germany, and for home consumption in 
France. There seems no doubt that, as Mr. Hampton says, 
dephosphorising does produce soft steel or ingot iron with great 
facility ; but I have, though a careful observer of the develop- 
ment of the new process, failed to find any evidence of its being 
in any way difficult to manufacture ordinary hard steel by its 
means, 

Whether it is suitable to the direct production of Bessemer 
tool steels I do not know, nor is the question an important one. 


247, Essex-road, N., Sept. 29th. Gro. CHALONER. 


Tue Czar’s Yacut Livap1a.—This remarkable yacht designed 
by Admiral Popoff, and built by Messrs. John Elder and Co., of 
lasgow, for the Emperor of Russia, is now almost completed, 
and is expected to leave the dock at Fairfield in a few days, and 
proceed down the Clyde for trial. Some two hund ussian 
sailors who are to man her, have been staying at Glasgow for 
several weeks awaiting her completion. Considerable excitement 
has resulted this week from the disclosure of what is thought to 
have been a Nihilist plot to blow up the vessel by means of nitro- 
glycerine, and an “infernal machine.” A rumour that such a 
crime was intended was communicated to the builders from 
different sources. It is difficult to ascertain whether this rumour 
had any real foundation, but the circumstance that three foreigners 
were reported to have left London for the purpose, joined to the 
fact that three Russian strangers have repeatedly and ineffectually 
sought admission to Messrs. Elder’s shipbuilding yard, seems to 
give it an air of probability. Police are continually stationed 
ide the vessel, and every precaution is being adopted by Mr. 
Pearce to ensure her safety. Messrs. Chadburn and Son have 
fitted their patent repeating engine telegraphs on board this yacht 
from the bridge to each of the three engines, also a tell-tale 
dial showing the exact position of the rudder. The trial trip of 


As an old pupil of his I can personally bear testimony to the 
value of the curriculum he inavgurated at Chester Coll If his 
system were mere generally adopted it would soon bear fruit of a 


this ship will be carried out privately, no person not officially 


connected with the ship being allowed on board, 
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AIR REFRIGERATING MACHINE. 
MESSRS J. AND E. HALL, DARTFORD, ENGINEERS. 
(For description see page 249.) 
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AIR REFRIGERATING MACHINE. 


Se 


In THE ENGINEER for September 17th, we referred at some | off at about one-fourth stroke. 


length to the construction of machines for cooling 
volumes of air, and the principles on which they act. e 
now illustrate above, and at page 248, a machine constru 
by Messrs. Hall, of Dartford, for use in the Australian meat 
trade. The engravings are very nearly self-explanatory. 

The machine consists of a of horizontal trunk engines, 
mounted on the top of a condenser. To one side is bolted a 


COMFRESSION CYL® 27 DIA. STROKE (8° 
TEMPERATURE = 75 


EXPANSION CYL® 22"pDIA. STROKE 18" 
FINAL TEMPERATURE=SO’ F, 


REVCLUTIONS=60 


MESSRS, J. AND E. HALL, DARTFORD, ENGINEERS. 


We 


: The expanded air is then 
delivered through a pipe into the room to be cooled. The 
diagrams are copies taken one from the compressing, the other 
from the expanding cylinder. About 50 per cent. of the work 
expended in the compressing cylinder is returned in the 
ex ion cylinder, the difference being made up by the engine. 
It is ws to state that the machine we illustrate is but one 
of several Messrs. Hall have in hand of different patterns. 
The outline diagrams show 
the form which they recom- 
mend for ordinary use, the 
height being down to 
render it specially suitable 
for use between decks, but 
the machine can be made to 
take any form almost, and 
can be made of any dimen- 
sions to suit jicular 
requirements, e have 
omitted all allusion to the 
manner in which Messrs. 
Hall propose to distribute 
the frozen air. — is a 
matter quite apart, but we 
have a doubt from the 
information we gathered 
that these gentlemen are 
quite alive to the import- 


ance of able to 
distribute it in any degree 
~ of coolness or dryness 


that the requirements of 
the public may necessitate. 


compressing cylinder, 27in. diameter, and 18in. stroke. To 
the other side is bolted the expansion cylinder, 22in, in 
diameter, and 18in. stroke; both these cylinders are open 
topped. On page 248 are given details of the valves, which are 
placed in the bottoms of the cylinders, and are worked 'by 
cams on the crank shaft, and levers, as shown. Air is drawn 
into the compressing cylinder on the up stroke, and delivered 
on the down stroke, into the surface condenser at a 
oer of about 501b. to 551b. on the square inch, 

@ construction of the condenser is also shown in detail on 
pene 248. The air here parts with its heat, and it is then 

vered into the expansion cylinder, the valve of which cuts 


“~~ The condenser or refri- 
| gerator, consists of nests of brass tubes, throngh which the 
water circulates. The tubes are of brass, }in. in diameter 
outside. The ends of the tubes are accessible through the 
man-lids shown. 


Scuoot or ArT Woop-Carvine.—We are requested to state 
that free studentships in both the day classes and the evening 


Hall, Kensington, are at present vacant. These studentships 
are maintained by the City and Guilds of London Institute. 


Forms of application and pectuses of the school may be 
obtained by The Secretary, Schoo] of Art 


Wood-Carving, Royal Albert Hall, Kensington, 8. W, 


classes of the School of Art Wood-Carving at_ the Royal Albert’ 


BAYLISS, JONES, AND BAYLISS’ RIVETLESS 
HURDLES. 


Messrs. Bay.iss, JoNEs, AND Bayuiss, of Wolverhampton, 
and King William-street, E.C., have recently brought out an 
improvement in iron hurdles, gates, &c., which consists in 
securely fastening the ends of the horizontal bars to the 
uprights without rivetting. It is shown by the annexed 


engravings. : 
A shows the horizontal bar threaded through the upright, 
ready for clenching ; and drawing B the horizontal bar after it 


has been clenched to the upright, from which it is impossible 
to move it without cutting the horizontal and upright to 
pieces. Hurdles made upon this principle are found to be 
very strong and rigid. The mode of manufacture, moreover, 
demands the employment of first-class iron, as none other will 
stand the test of clenching the ends at the short bend. 
The hurdles will consequently bear the rough usage to which 
they are very often necessarily exposed. 


How to WELD Aa Broken Sprine PratTe.—Get the len; 
and then take the part of broken plate which is easiest to handle 
and upset it suitable for welding. Make a piece of iron gin. 
wide, quite thin at one edge, leaving the other about gin. thick 
something like arazor blade. Take a welding heat on the that 
has been upset and weld the iron across, having the thick end on 
the — of the plate. Scarf it for welding, upset the other part 

f plate and scarf it so that when welding the piece of iron 
comes between the two steels. In the first heat—it cannot be 
done in one—don’t strike too hard at first, and thin down an 
thick edges of the scarfs, Take a second heat and the t 
will be, in the hands of an average smith, a good sound weld. If 
the steel is at all fiery do not attempt to weld it. Should there 
be a hole near the broken place, showing, on being heated, an: 
sign of a flaw, make a new plate. The piece of iron weld 
between facilitates the welding, and also es up for the 
lost in jumping,—Coach Builders’ Journal, 


| | A 
| 
| | 
| | 
| 
| 


250 


THE ENGINEER. 


Oct. 1, 1880. 


RAILWAY MATTERS. 


Tr is stated that a railway is about to be constructed by a 
Seotch company from Winnamucca, on the Central Pacific Rail- 
way, to Portland, through Brownsville and Springfield. 

THE Public Works Commission on Railways in New Zealand 
has reported against the control of railways by men chosen upon 
political views, or holding office as members of the ruling party. 

A HEAVY landslip, said to be of several thousand cubic yards, has 
taken place on the Whitby and Loftus Railway, now in course 
of construction, at the north end of a tunnel below Golds- 
borough. 

Tue Rhine and Nahe Seow Company favourably 
discnssed on the 26th inst., the t of an agreement proposed 
by the Government for the purchase of the line, the strategic 
importance of which is great. 

A CONFERENCE of the representatives of the various railway 
companies interested has been held at Rustchuk, to organise 
a quicker through service between the chief continental capitals, 
Bucharest, and Constantinople. 

GREAT posse is being made with the Sydney tramway 
works, and several lines are being proceeded with at the same 
time. The success of the one short line in existence, even since 
the closing of the exhibition, for which it was established, is, 
according to the Colonies and India, remarkable. 

A MEETING of the shareholders of the Forth Bridge Railway 
Seer was held in Edinburgh on the 24th ult. It was reported 
that heavy claims for compensation had been lodged by the con- 
tractors in consequence of the abandonment of the sch for 


NOTES AND MEMORANDA. 

A VARNISH for covering roofs, consisting of 35 parts clay sla 
30 mica slate, 35 3 resin, all finely powdered and heated 
with 50 parts coal tar, has been employed in Germany. 

THE summit of Etna has been lowered tu the extent of 
12 metres, its present height above sea level being 
metres, and the interior edge of the crater, which was for- 
merly 1500 metres in circumference, is now 1800. The platform, 
formerly on the east side, at 60 metres below the edge of the 
crater, has completely fallen into the heart of the volcano, and 
the eruptive axis, which before the eruption of 1879 was situated 
on the west side of the crater, is now in the centre. 


A PAPER was recently read before the Academie des Sciéncés 
on the deep dredging in the Lake of Tiberias, Syria, in May, 
1880, by M. Lortet. The surface of the lake is 212m. under that 
of the Mediterranean, but probably was at one time level with 
it; the greatest depth met with was about 250m. at the northern 
extremity. It was thought that the waters, formerly saline, had 
probably contained special animal forms, traces of which might 
still be found at great depths. 


A PAPER was recently read before the Acad of Sci on 
the law of electro-magnetic machines (continued), by M. Joubert. 
With a given intensity of field, whatever the other conditions in 
which the machine works, from the moment when it gives 
maximum work, the retardation is equal to a of the 
entire period ; the intensity is constant and equal to the quotient 
by »/2 of the absolute maximum of intensity; the electro- 


the present. These, however, had been generally arranged satis- 
factorily, but a serious difficulty had, says the Lecds Mercury, 
arisen with one firm. 

THE Golos of the 20th inst. states that orders have been issued 
for the immediate construction of a railway 200 versts in extent 
on the Tekke Turcoman Steppe. The gauge will be 5ft. 8in., 
and the railway material left over from the last ‘Turkish war and 
now stored at Ungheni will be used to construct the line. Fift; 
locomotives, 1000 wagons, and 1,000,000 poods of steel rails, will 
also shortly be despatched across the Caspian. 

A CORRESPONDENT, writing to the Railway News, says that by 
an article in a previous issue “the impression was conveyed that 
the Manchester and Liverpool line was the second railway opened 
in England, which is not quite correct. The little line between 
Canterbury and Whitstable was opened in May, 1830, and, 
insignificant as the line was then, and is still, it is entitled to the 
honour of being the second railway. enterprise started in thi 
cuuntry in order of date.” 

Own the evening of the 23rd ult. a meeting of thewatepayers of 
Southport was held to consider the best means of increasing the 
railway accommodation to Southport. The following resolution 
was unanimously agreed to :—“ That the Mayor and the Deputy 
Mayor place themselves in communication with the Cheshire 
Lines Company, with the view of forming a junction with their 
system with the line at Aintree, thus securing a connection 
with the Cheshire, Midland, and Great Northern Railway Com- 
panies.” 

Iv concluding his report on the collision that occurred on the 
24th ult., at the south side of Motherwell station, on the Cale- 
donian Railway, when the 6.45 p.m. fast goods train from Greenock 
to Carlisle broke in two, and was run into by the 9.10 p.m. pas- 
senger train from Glasgow to Carlisle, Colonel Rich says :— 
“This is one of those cases in which, with all the modern ap- 
pliances of signals, telegraphs, and plenty of men and means at 
command, an accident has pede 9 owing to the mistake of a 
signalman, and the stupidity and want of energy of the men 
employed in working the goods train. The patent brakes attached 


_ to the train do not fulfil the requirements of the Board of Trade, 


but in this instance no brakes could have been of much avail in 
the very short distance at which the engine driver of the pas- 
senger train got notice of the obstruction, which is variously 
estimated at from twenty to forty yards.” 


America, or the United States, may have an area 
enough to enable people to e an evening walk without 
fear of walking off the edge, but on the other hand, it 

the disadvantage of being so big that railway trains 
can be > lost. This curious casualty has more than 
once been said to have actually happened, and it is now reported 
that the Kansas Pacific Railway has spent 2500 dols. in searching 
for a recent runaway, and has at last given it up in despair. 
About 400 miles west of Kansas city the line runs through a 
place called Monotony, which was visited some time ago by a 
terrible storm and waterspout, over 600ft. of track having been 
washed away. The adjacent neighbourhood, which consists of 
huge rolling prairie, was 8ft. under water, and it is conjectured 
that the locomotive and wagons—it luckily not being a passen- 
ger train—were carried away and buried under a landsli . An 
engine was, we believe, lost in a quicksand at Kiown Creek in 
1878, into which it fell from a bridge which did not quite hold 
it up, but a train was not lost. 


A writes to the tram wa: 
engines, saying, ‘* It appears to me that when air and steam s 
both have been tried, water might stand some small chance of 
trial. Will some kind engineer tell me, before expending money 
on the idea, whether the following plan or idea of a machine is 
at all outside reason :—Suppose a strong steel cylinder placed along 
centre of tram roof. This of the form and acting as an ‘ accumu- 
lator,’ like the one used for regular hydraulic machine. It is 
filled with water. A movable air-tight plate—fitting the cylinder 
inside, like piston without rod—would exert pressure by means of 
steel spring at back, or better, perhaps, by a “‘ screwjack ” worked 
byaman. No difficulty, I think, would be found with other 
parts of machine, water being supplied at stations. Two men 
could work the machine.” If the correspondent’s suggestions 
show any lack of mechanical information, the precaution 
exhibited in asking the question shows that inventive talent is, in 
this case, not very likely to cost its possessor much, Wonder 
if ‘‘twomen could work the machine !” 


THE proposed Rotherham and Bantry Railway, of which Mr. 
R. E. Wilson, Westminster, is the ae, pion will be about fifteen 
miles in length and passes through or by several places celebrated 
for the production of some natural or artificial speciality. 
Rotherham, which has now a population of 50,000, tripled in less 
than thirty years. The town has now become a great centre of 
manufacture ; Sheffield is so fast extending eastward, and Rother- 
ham westward, that there is only about a mile of road not built 
on between the two towns. At Whiston are the valuable beds 
of the noted Rotherham Red Sandstone.” Wickersley is a 
village which has a world-wide reputation for grindstones, the 
“*Wickersley Grit ” being the class of stone most used for grind- 
ing purposes in cutlery manufactures, and very large quantities 
are sent abroad, particularly to America. At present the 
cost of transit bears the largest proportion to the total cost. At 
Roche Abbey are the quarries celebrated for the quality of their 
building limestone. It is not perishable, resists ordinary 
atmospheric action, and it is known, that had there been con- 
venient means of railway carriage, the Roche Abbey stone would 
have been selected in preference to any other stone as the 
material for the Houses of Parliament at Westminster. At 
present it costs 13s. per cube yard to put the stone on any line of 
railway. Maltby and Roche Abbey are very favourite places of 
resort. At Tickhill there is a very considerable ey of vege- 
table produce grown, which now has to be carted to Sheffield and 
Rotherham, a distance of seventeen miles and twelve miles 
respectively. In the district between Tickhill and Bawtry are 
plentiful beds of red moulding sand, The line would pass over 
several valuable beds of coal. ‘ 


agnetic work is proportional to the velocity; and the velocity is 
in a constant ratio to the resistance. 

A numBER of prizes is offered by the Venetian Institute for 
essays, the first relating to the mechanical equivalent of heat, to 
be ready March 31st, 1881. The task proposed, says Nature, is 
“to discuss minutely the determinations of the equivalent 
hitherto made, to investigate the causes of the considerable 
differences that have appeared in the results, to indicate what is 
the most probable value that may be deduced from these, and to 
determine the equivalent by new experiments, adopting the 
method which the competitor shall have proved to be most exact.” 
Many writers of great authority assume 424 or 425 kilogram- 
metres as the mean value; but Joule’s more recent experiments, 
based on observation of electric phenomena, give 430, and Violle 
has obtained a value aseneinatins 435. The importance to 
physical science of a settlement of the question is obvious, 


WE may, says Dr. Guppy, of H.M.S. Hornet, in an article in 
Nature, place the average discharge of water of the Pei-ho 
river for the whole year at about 7700 cubic feet per second. 
Now, with to the amount of sediment carried past the 
city of Tientsin, I found the average quantity during the four 
months in question to be about five grains per pint. It varied 
much at different times, for I found as much as fifteen grains in 
the middle of March, while in the months of January and 
February it did not equal a grain in the pint. This represents a 
proportion of ys5 by “‘weight,” or s;, by “‘bulk” of the 
average discharge of water; and following the same method of 
calculation as was employed in the case of the Yang-tse, I esti- 
mate the annual discharge of sediment for this river at 80,000,000 
cubic feet. Now the removal of this bulk of material from an 
area of drainage, which I estimate at 55,000 square miles, repre- 
sents a lowering of the surface of one foot in 25,218 years. is 
is the rate of “‘subaérial denudation” of the Pei-ho basin, omitting 
of course the question of the solids in solution. 


WoRKABLE ores of antimony have not been known in America, 
the chief source of the metal being the Sarawak Mine in the 
Island of Borneo. Ten years ago, however, Mr. E. J. Weston 
discovered the sulphuret of antimony in an old mine worked long 
ago by a Jesuit agg be gold. he property has since been 

urchased by Mr. 8. Boushey, and ore taken out has been sent to 
rance to be refined. Arrangements are about to be made for 
the erection of reduction works at the site of the mine. The 
mine lies in Kern County, thirty-five miles south of Bakersfield, 
near Sumner Station, on the Southern Pacific Railroad. Between 
the head-waters of the San Emidio and the Pleito Caiions there is 


a@ mountain face which for four miles consists of ite and 
porphyry covered with fertile earth and heavily timbered with 
pine. e ledges of granite and porphyry run, the Scientific 


American says, parallel with the face of the mountain and slant 
with it at an angle of nearly 45 deg. The antimony is found in 
a true fissure of which there are but few in the world. ‘I'he ores 
with which it is filled were thrust up into it from below. At the 
top it is from 30ft. to 100ft. wide, but it widens as is descends. 
The fissure has been traced across the top of the mountain 
5000ft., aud antimony has been found at every point. 

Mr. Rospert Hunt, F.R.S., Keeper of Mining Records, has 
issued the mineral statistics of Great Britain and Ireland for 
the past year. A statement of the increase or decrease of coal 
carried by railway, canal, or sea in 1879, as men gm with 1878, 
shows that there was last year an increase of coal, coke, and 
patent fuel carried by railways and canals, and shipped to foreign 
ports or ports of the United Kingdom, of 6,344,049 tons. A 
return of the mineral produce of the kingdom, made to the 
Mining Record-office, for 1879, shows the following in tons :— 
Iron ore, 14,379,735 ; tin ore, 14,665; copper ore, 51,032; lead 
ore, 66,877 ; zinc ore, 22,199 ; pred apa ,275; silver ore, 27; 
and sundry minerals, including shales, gypsum, calc, spar, copro- 
lites, phosphates, &c , 525,950. The total value of minerals pro- 
duced last year was £55,733,967. A table showing the uc- 
tion of in the United Kingdom, according to the Minin; 
Record-office returns, is given for each year from 1854 to 1879, an 
according to the returns of the inspectors of coal mines from 1864 
to last year. From this it ap that on the whole the output 
of coal has been increasing. In 1864, according to the inspectors 
of coal mines, the production was 95,122,919 tons, while the 
Mining Record-office returns give it as 92,787,873 tons. In 1879 
the former returns = the production as 133,720,393 tons, and 
the latter as 134,008,288 tons, both returns showing that as a rule 
the output of coal has been on the increase during the past fifteen 
years. 

Mr. T. CARNELLY, writing to a contemporary journal, says :— 
** Numerous experiments which I have made pM sae the last few 
weeks on the boiling points of substances under low pressures, 
have led to the following conclusions in reference to the conditions 
necessary for the existence of any substance in the liquid state. 
These are two in number, viz., (1) In order to convert a gas into 
a ant the temperature must be below a certain point—termed 
by Andrews the critical temperature of the substance—otherwise 
no amount of pressure is capable of liquefying the gas. (2) In 
order to convert a solid into a liquid the pressure must be above e 
certain point, which I propose to call the critical pressure of the 
substance, otherwise no amount of heat will melt the substance, 
If thesecond of the above conditions be true, it follows that if 
the necessary temperature be attained the liquefaction of the 
substance depends solely on the superincumbent pressure, so that 
if by any means we can keep the pressure on the substance below 
its critical oe. no amount of heat will liquefy it, for in this 
case the solid substance passes directly into the state of gas, orin 
other words it sublimes without masta melting. Having come 
to this conclusion, it was easily foreseen that if these ideas were 
correct it would be possible to have solid ice at temperatures far 
above the ordin melting point. After several unsuccessful 
attempts I was so fortunate as to attain the most perfect success, 
and have obtained solid ice at temperatures so high that it was 
impossible to touch it without burning one’s self. These results 
were obtained by maintaining the superincumbent pressure below 
4°6 mm. of mercury ; i,¢., the tension of aqueous vapour at the 
freezing-point of water, Other substances also exhibit these same 
phenomena,” 


MISCELLANEA. 

Accorpine to the Registrar-General’s return, the death-rate of 
London, during the week ending the 25th inst., fell to 21 per 
1000 annually. 

THE Bermuda Islands were swept by a hurricane on the 29th 


3300 | and 30th ult., which blew down houses and churches, and 


destroyed the fruit crop. 

A NEW graving dock capable of admitting the largest vessels 
trading to Sydney is much wanted, and steps are about to be 
taken for its construction. 

Tue official adoption of the metric system by the Spanish 
Government has been ‘announced ; the report ing that on 
the 15th of July its use became obligatory in the kingdom of 
Spain and its colonies. 

Ar the end of 1879 there were in Berlin 4609 droshkies of all 
kinds. The number of omnibuses was 166, being sixteen less 
than in the previous year ; but the number of tramway cars was 
381, an increase of sixty-nine. 

THE work actually done by some of the heavy Worthington 
oil pumping engines is, says the Scientific American, the pumping 
of 15,000 barrels of oil through 100 miles of pipe, against the 
enormous pressure of 1500 lb. per square inch, 

Tr has been decided that a final record of the iw Exhibition, 
including all the judges’ reports and awards, number of 
certificates have been printed and will be circulated in the colony 
first, then sent to Great Britain and elsewhere. 


On and after 1st October the rate for the transmission of 
tel s from the United Kingdom to New York and Canada, 
by the Anglo-American Telegraph Company, 26, Old Broad-street, 
will be 2s, per word, and new special terms for press messages 
have also been made. 

LicHTHoUvSsES have been recently completed at Solitary Island, 
Clarence River Head, Richmond River Head, and on other points 
of the coast of New South Wales, and similar works at Green 
Cape and Montague Island are in progress or under the considera- 
tion of the Government. 


Wir the view of promoting agricultural improvement in 
Bengal and encouraging the study of scientific agriculture, the 
Bengal Government has created two annual special scholarships 
of £200 each, to be held by science graduates of the Calcutta 
University at Cirencester College. 

Tue official statistics of New Zealand show an extraordinary 
increase in the quantity of grain gathered in the past season as 
compared with the season 1878-9. In the season 1878-9 15,148,000 
bushels were reaped, and in last season, 21,420,800 bushels, being 
an increase of 6,272,000 bushels. 

Durine the month of August 13,300,000 bushels of grain were 
shipped from the port of New York alone, and to carry this 
quantity across the ocean the services in whole or in part were 
requi of 325 vessels, consisting of 146 steamers, 24 oy 144 
barques, and 11 brigs. Shippers expect the shipments for the 
present month to amount to 15,000,000 bushels. 

One of the last Bills to receive the Royal assent in the late 
session was one to make valid certain letters patent granted to 
Messrs. Muirhead for improvements in the working of electric 
telegraphs. The patentees having inadvertently omitted to pay 
the duty of £50 at the end of the third year, nothing short of a 
special Act of Parliament could make good the omission. Messrs. 
Muirhead hold almost an unique position in obtaining such a 
special Act. 

Tue frozen meat industry of New South Wales gains ground 
from day to day, the success of those companies already working 
inducing the stock raisers in other districts to employ their sur- 

lus stock in this way rather than sending them to the boiling- 
houses. The Sydney cattle auctioneers are in dudgeon. 
but the general public accept the great advantage of meat killed 
close to the pasture grounds with becoming delight. On July 
23rd a meeting for the purpose of establishing a company was, 
the Colonies and India says, held at Deniliquin, a flourishing 

toral town far towards the south-western border of the colony. 

e cost of buildings and machinery was esti:nated at £5000. 


AN interesting account of the life and principal work of Adam 

de Craponne, an engineer of Lower Provence, born in 1521, is 
iven in the St. James’s Magazine for September. Craponne 

longed to the provincial nobility of France, and was the 
originator and constructor of the Canal de Craponne, for which 
he received from Henry II. “‘a grant in fief, to Adam de Cra- 
ponne, gentleman, of the town of Salon-on-Crau, of all rights 
and duties of action on the waters of the Durance which should 
hereafter flow through his canal.” Craponne gpa nothing by 
his work, and was a great philanthropist, e proposed and 
elaborated plans for the Languedoc Canal, which many years 
after was constructed by Paul Riquet. 

THE long-talked-of ship canal across the peninsula of Cape Cod, 
Mass., has .been surveyed, and preparations are making for the 
immediate prosecution of the material part of the work. The 
canal will be about eight miles long, and without locks. It will 
connect Cape Cod Bay with Buzzard’s Bay, and not only shorten 
the water route between New York and ton by ninety miles, 
but will secure an inshore route between these cities practicable 
for such ype and freight boats as now ply on Long Island 
Sound. It is estimated, says the Scientific American, that there 
is an average annual loss of 6000 tons of vessel property, and 
from thirty to forty lives caused by shipwrecks, occurring around 
—_ Cod. The canal will be 141ft. wide at the top, and 60ft. 

ide at the bottom, with a depth of 30ft. 

**Tr is not at all times right to tell secrets out of school, but ge 
says the Electrician, is a real case of induction. A number o 
gentlemen were the other day about to dine, and one of the 
covered dishes was especially cared for, containing it was seriously 
averred, a “‘gymnotus,” fresh from the rivers of South America, 
which was to form part of the repast. Usually electricians 
scrupulously observe decorum, but the chairman, instead of pro- 
nouncing the benediction, turned to the dish containing the eel, 
and solemnly = ye grace, when, with a sweet cadence, as if 
from a mermaid in cavernous regions, was heard all over the 
room : — ‘ Be present at our table, Lord,’ &. The cover was 
then raised, and the anticipated electric eel turned out to be a 
telephone, which had been ingeniously connected to a distant 
room, and which being a religiously good telephone, not onl 
produced a pleasing sensation to all present, but afterw: 
returned thanks in a powerful but well-known voice to the 
admiring listeners.” 


WE have seen, says the New York Army and Navy Journal, 
rivate letters in which an account is given of a recent trial of the 
Flotchkiss revolving cannon against a torpedo boat. The test 
was made by Russian officers, and out of 139 rounds 42 direct 
hits were made, besides hits from fragments of shells. Holes 2ft. 
wide were made in the boat which sank while being towed to 
shore. This gun attracted great attention at the recent pone | 
review, and the military officers attached to the household o 
President Grévy, together with others of the French Navy Com- 
mission, have inspected the factory. The Hotchkiss gun has also 
been tried in Austria. In some recent trials by the maker an 
initial velocity of 425 metres was obtained with a eet of 
kilogramme weight and 360 grains of powder—called C 2—fired 

in a gun of 53 millimetres bore. The powder used is like thenew 
French field cannon powder of large grain. During the exhibi- 
tion of the revolving cannon before the three presidents at 
Cherbourg, one of the bystanders remarked, as the ey of 
its fire was shown, that ‘in time of war there might be difficulty 


in providing the cartridges.” ‘‘True,” said President Gambetta, 


“but what prevents the carrying of a quantity of projectiles 
instead of the t useless whi 
benefit,” 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 

PARIS.—Madame Bovveau, Rue de la Banque. 

BERLIN,—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Tue Wititmer and Roarers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be fi to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

W. W. (New Zealand). —No such reward has at any tame been offered. 


F. J.—Legal publicity counts from the filing Ks the complete tion. 
W. C. P.—Many thanks for your note. @ shall write to gentleman 
named, 


ARNOLD Sewerace Works.—Mr. Frederick Jackson, Civil Engineer, Not- 
tingham, is the engineer for these works. 

M. anp H.—Almost any maker of machine tools will supply you with 

ltiple drilling hines to answer any specified purpose. Consult our 
advertising columns. 

J. H. (Nottingham),— There w no book on the practical working of the 
telephone, although several pamphlets and papers have been published 
on the telephone itself. You may probably rr all you want from 
Du Moneel's book on the “' Telephone, Microphone, and Phonograph,” which 
you can obtain through any bookseller. 

A. L.—ZJron is case-hardened by burying it in animal charcoal obtained from 
bones, leather cuttings, and such like, contained in an iron box, Ali 
openings or cracks in the box must be 8 up with clay, and the whole 
kept at a dull ved heat for six to forty-eight hours, according to the depth 
to which you wish to convert the iron into steel. You can give a very hard 
skin to iron by heating it toa dull red and sprinkling yellow prussiate of 

* potass in powder equally over it. 

X.—/t would be impossible to give a satisfactory answer to your question. 
The degree of elevation of temperature in the condensed water di , other 
things being equal, on the quantity of steam passing through the engine, 
and this depends in its turn on the good and bad qualities of the engine. 
Under the conditions stated your engine would probably require, theoretically, 
about i4 lb, of steam per horse-power hour, but in practice the quantity 
used would probably be 28 1b. In to test the efficiency of an engine, 
the temperature and weight of condensing water are ascertained. See Tuk 
ENGINEER i Dee. 81st, 1876, page 381, for further information. 

R. R. B.—Your sketches are very imperfect, and your description of the 
gearing isnot very clear, However, we can understand that by the present 
arrangement you are wasting a great of power. The best method of 
improving matters seems to us to be a modification of your first system. 
Leave the water wheel, spur wheel, and pinion as they are; leave the two 
Jirat bevel wheels as they are, although it would be much better to put in 
two larger wheels ; and for the three 2ft. spur wheels and the drum pinion, 
substitute a single new spur wheel and a pinion on the drum shaft. The 
drum pinion is, we suppose, 4}in. diameter, a distance between the 
centre of the lowest spur and the drum spindle is 5ft. 2jin. The new drum 
pinion would then be 20°9lin. in diameter, and the spur wheel 104 58in. 
in diameter, These wheels will run well together, eapecially if the larger 
one be geared with wood, and they may be very light. 


SUBSCRIPTIONS. 

Tue Enorveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, of preferred, be supplied direct 
from the office, on the following terms (paid in advance) : — 

Half-yearly (including double number).. .. .. £0 14s. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue Enaineer is registered for transmission abroad. 
Cloth Cases for binding Tne Enarneer Volume, price 2s. 6d. each. 

The following Volumes of Tuk EnoInrer can be had, price 18s. each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, and 49. 

A complete set of Tuk Enoinrer can be made up, comprising 49 volumes, 
price 40 guineas. 

Foreign Subscriptions for Thin Pa Copies will, until further notice, 
be received at the rates given p> eal, subscribers paying in 
advance at the published rates will receive Tuk ENGINEER weekly and 
gee Subscriptions sent by Post-office order must be accompanied by 

ter of advice to the Publisher. Thick Paper Copies may be had, ¥ 
preferred, at increased rates. 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British G Cape of Good Hope, Denmark, 
France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 


Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Southampton, 
rus, £1 16s. India, £2 0s. 6d. 
ittance by Bul in London.—Aust Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway eru, Russ: 
ee: — £1 16s. Chili, Borneo, and Java, £2 5s. singapore, 


ADVERTISEMENTS. 
*.* The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling eet ; odd lines are 
. When an adver- 


charged one shilling. The line averages seven 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
“payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. AU 
except weekly advertisements are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Six o’cLock on TuuRspaY EveNING IN EACH WEEK. 
*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; ali 
other letters to be addressed to the Editor of Taz Enainern, 163, Strand, 


MEETING NEXT WEEE. 

Socrety or Enorngers.—Monday, October 4th, at 7.30 p.m., a r 
will be read on ‘ Modern Steel as a Structural Mate + bgp. W. 
Worby Beaumont, Assoc. M.1.C.E., the leading features of wi are 
follows :—Application of steel to some {structural —characteris- 
tics of structural steels of a dozen years ago. ties for structural 
improvements promised by early Bessemer plates not now afforded. 
Very mild steels too low in elastic strength. Range of ductile extension 
unn ly great. Importance of elastic limit in estimation of 
structural value of a material. Necessity for consideration of this limit 
in relation to elastic and permanent elongation and strength. Mallet’'s 
coefficients Te and Tr; their application. Low 
mild steels with very low le 
experiments on uniform basis and unit measures on mod 
materials. 


DEATH. 
the 2lst Sept., suddenly, at th CHARLES PEMBERTON, Chief 
Inspector of Machinery, Royal Navy, Medjidie of the Sth Class, late of 
Deptford Dockyard, aged 68. 
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THE MINISTER OF PUBLIC WORKS AND THE FRENCH 
RAILWAY COMPANIES, 

Ir was once the custom to say of railways, as of many 
other matters, “They manage these things better in 
France.” Familiarity breeds contempt, however, and as 
English people became more versed in the ways of 
French railway officials, and better acquainted with the 
slow speeds, nat carriages, and high fares of French 
railways, less an i 


less was heard concerning their good | guards 
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qualities and agreeable characteristics ; and the current | each other, and that the guards shall have facilities for 
of popular opinion is now rather in favour of drawing | moving about the train while it is in motion. He insists 


comparisons between English and French railways not 
altogether favourable to the latter. In France there are 
many things lacking in the management and material 
of railways which we, in this country, look upon as 
essential to safety ; and there is good reason to think that 
the iron roads of France have not advanced with the 
times. French railways poilagee oa with much economy, 
and, generally s king, are worked with much profit— 
to the original shareholders, at all events ; and it may be 
urged that if the directors consented to spend money on 
improved signals and such-like things, the profits would 
soon fall off. There may be some truth in this ; but the 
French Government fail to see the pertinence of such a 
statement. If a company urged that to work its trains 
on the block system would entail a total loss of dividend, 
the answer would be, that that was not the affair of the 
Government. Whether it is that the action of our own 
Board of Trade in the matter of continuous brakes has 
stirred up the French authorities or not, we cannot tell ; 
but we have lying before us a copy of a circular, dated 
the 13th of September, and addressed to the directors of 


the various French railways by the Minister of Public | brak 


Works. This circular is very incisive, although very 
courteous, and it may interest our readers to learn some- 
thing concerning its contents. We know what our own 
Board of Trade has said ; let us see what the analogous 
authority in France has to complain of, and to advise. 
On the 15th of August, 1879, a serious accident 
occurred on the Chemin de fer de Ouest, between Flers 
and Monsecret. This accident stimulated the Public 
Works Department to action, and the circular begins by 
telling us that ever since, it has been occupied in devising 
means to prevent a recurrence of such catastrophes. On 
the 26th of the same month a commission was 
appointed to examine into and report on the various 
systems of conducting their traffic adopted by different 
railway companies. The Commission worked very hard 
and very rapidly, and was assisted zealously by most of 
the railway companies, and it terminated its labours not 
long since. The circular with which we are dealing 
resulted from the report, which we are told .“ fournissant 
tous les renseignements utiles,” and which was published 
in the Journal Offciel of the 8th of August last. The 
Commission learned that many, if not all, the companies 
were most desirous to adopt improved means of workin 
their lines. In this country it is quite well unders' 
that railway directors are always doing their best for the 
public, and it is pleasant to find that their French brethren 
are actuated by the same admirable spirit. However, in 
some cases here in England the railway companies are, as 
we know, powerless tu do all that they could wish, because 
a new invention, not yet fully tested, has to be used. Take, 
for example, the South-Western Railway Company, which 
is most anxious to have continuous brakes fitted to all its 
passenger trains, but cannot carry out its desires because 
there is no brake sufficiently perfect in the market. 
Unfortunately for the French eompanies, the Minister of 
Public Works and his Commission cannot be got to see 
things from this point of view. The following sentence 
conveys to say the least a delicate hint, which the direc- 
tors will no doubt hasten to take :—“ La Commission 
estime toutefois que cette situation peut étre améliorée 
encore, sans quiil soit nécessaire de recourir 4 aucune 
invention nouvelle qui n’aurait pas été sanctionnée par la 
—_ Il suffirait, selon elle, d’introduire, ou de 
evelopper, sur les divers reseaux, l'emploi de systémes 
perfectionnés, experimentés, et adoptés déja par certaines 
compagnies.” Our own Board of Trade, and the public, 
and all disinterested authorities have long held that on 
English railways it is quite unnecessary to have 
recourse to any untried invention to secure safety ; that, 
in a word, if the companies will only take what they 


have ready to their hands they will do all that|F 


can be required of them. The passage we have 
quoted shows that the Minister of Public Works 
holds quite similar views. He considers in his circular 
different details in which improvement is needed. These 
are ox and crossings, intercommunication in trains, 
the block system, and continuous brakes. becom, 
the first, M. Varroy urges upon the companies concern 

a general revision of their junctions and crossings, and 
the preparation of a set of proposals for their improve- 
ment which may be submitted to him. As a guide, he 
states that, in the opinion of the Commission, it will be 
enough if the companies will proceed as speedily as may 


‘az | be to adopt locking points, first at all bifurcations, and 


second, at all groups of points concerned in the working 
of the main roads, All isolated points, giving access to 
the main line, must be provided with a distinct signal, 
which will show to drivers approaching whether they are 
open or shut. M. Varroy makes a suggestion on this 
point which is well worth consideration by our 
own railwa; ns It is that an electrical appa- 
ratus should be adopted, which will always give notice 
by ringing a bell in the signal cabin when points are 
really close home. Every railway man knows tha’ 
especially in winter, trains have been split or thrown o 
the line, and serious accidents have been ca by points 
standing half open while the signalman thought they 
were shut. On the 28th of June and the 12th of July, 
the Minister ad two circulars on this subject to the 
railway companies. M. Varroy’s last circular states, after 
referring to the locking and warning system of which we 
have just spoken, that “the application of this apparatus 
should be complete on your system by the ist of 
January, 1882.” 

Turning next to the means of providing intercommuni- 
cation in trains, M. Varroy practically orders the com- 
panies to carry out, from henceforth, in the fullest sense, 
the 23rd article of the Ordinance of 1846, and to give 
their passengers the means of communicating with the 
ei and engine drivers. This important question has 

n treated in a special report by the Commission. The 
Minister of PublicjWorks desires that, furthermore, the 


; and drivers shall be able to communicate with 


that the means of communication between passengers 
and guard shall be provided on all nger trains which 
run more than 25 kilos.—or 30 miles—without stopping, 
before the Ist of May, 1881. Then the block system 
must be applied to all sections of line on which run more 
than five trains in the hour, in the same direction, at 
any period of the day. Varroy refers to the 
opinion of the Commission, that nothing can secure such 
safety as the block system; and he requests—very 
courteously but very companies to 
send in their plans for approval before the expiration 
of three mee 

The section of the circular dealing with continuous 
brakes is not the least interesting for English readers. 
The subject has much occupied M. Varroy’s department 
for a long time, and he has already called the attention 
of the railway companies to it by a circular, issued on 
the 19th December, 1879. The Commission advise the 
adoption of continuous brakes for all passenger trains 
running normally at 60 kilos., or 37 miles an hour. The 
continuous brake is to be in addition to the back pressure 
e so commonly used on French lines. M. Varroy 
has no doubt that as most of the companies have already 
begun to apply continuous brakes, they will take imme- 
diate steps to fit them to all their fast passenger trains. 
This presumption is a kind of gentle hint. Under any 
circumstances, however, he directs that all fast pas- 
senger trains sha so fitted. He does not 

rescribe the adoption of any particular system, it will 
understood, but only that continuous brakes of some 
kind shall be adopted. Now it appears to us that M. 
Varroy’s npeee, ought to be followed by our own Board 
of Trade ; we have had in this country quite enough of 
experiment. It is perfectly well known that railway 
companies might if they thought proper adopt any one 
of two or three systems to-morrow, which would answer 
every purpose. The report, for example, of the general 
manager of the London, Brighton, and South Coast 
Company recently referred to in our pages, cannot 
be without showing that the Westinghouse 
brake provides all that can be needed, and complies 
thoroughly with all the conditions laid down by the 
Board of Trade. The companies cannot as a body any 
longer beg to be excused from a their duty on the 
— that they have not yet found a brake. Let the 
ard of Trade, empowered by Parliament, insist that 
every passenger train in the kingdom shall be fitted with a 
continuous brake within two years, and the thing will be 
done, and no hardship will be inflicted on any one. Such 
an enactment will work well in France, and there is 
no reason why it should not work well here. 

M. Varroy’s circular concludes with a recommendation 
that the staff system should be adopted on single lines, 
and with a hope that the companies will do all that can 
be expected of them in the way of providing for the 
safety of the public. We have said that this circular is 
incisive, and we repeat this. It is brief and to the pur- 
pose, and were it not a Government document we would 
say that it contained not a few sarcasms. M. Varroy’s 
certainty that the railway companies are actuated by the 
same desire to secure the safety of the public as that 
burning within his own breast, is his justification for 
ordering them to adopt the block system, and con- 
tinuous brakes, and so on, within two years. This can 
entail no hardship. The companies would, no doubt, 
do everything needed in even less time; but just to 
relieve his own mind, and as a mere matter of form, he 
officially and courteously insists. There is to be no 
compulsion, only the companies must make the required 
chan We wish we had M. Varroy at the head of 
the Railway Department of the Board of Trade for one 
month, enjoying as much power here as he exercises in 
rance—certain controversies would be very speedily 
settled. Under the pressure of the law railway companies 
have been known to accomplish “ impossibilities.” 


AMERICAN LOCOMOTIVES. 

In another page will be found a statement of the 
performance of certain British and American locomotives 
in New Zealand. The American engines there referred 
to are of what is known as the Consolidation pattern. 
Now for a long time past American engineers, American 
jou American magazines, and American and English 
agents for United States engine builders, have alike 
written and spoken in favour of their own engines, and 
in extremely depreciating terms of British engines. It 
has been found difficult, however, to maintain the thesis 
for all American engines ; and so of late it has become 
the custom to pit what is known as the Consolidation 
type against all others. The Consolidation engine is the 
standa engine of America, and it is, we are 
informed, the best in the whole world. It costs less, 
draws more, burns less fuel, is easier on the road, is 
safer, requires fewer repairs, and is in short in every 
er a better engine than any other goods engine 
built. These are brave words, and we may 


be 
excused pee if we attempt to ascertain what this’ 


wonderful machine is, and in what its superiority over 


‘all other engines consists. The Consolidation engine, 


built at the Baldwin Locomotive Works, may be taken 
as typical of all engines of the kind. It has ten wheels. 
There are four coupled axles, and the leading wheels of 
the engine are disposed in a species of Bissell bogie, 
known technically as a “swing bolster and radius bar. 

The onmnne wheels are 4ft. in diameter, the leading 
wheels 2ft. 6in. The trailing and second pair of drivers 
have flanged tires 5}in. wide; the front and crank pairs 
have no tires, and are 6in. wide. The cylinders are out- 
side, 20in. diameter and 24in. stroke. The total wheel- 
base is 21ft 10in., and the total rigid base is 9ft. 10in. 
The slide valves are on the tops of the cylinders, and are 
actuated by rocking shafts and link motion in the usual 
way. The fire-boxes are of iron or steel, and the tubes 
of iron. The — and fire-boxes in shape accord- 
ing to the kind of coal to be burned. The weight of the 


; 
| 
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machine full is 39 tons on the driving wheels, or a little 
under 5 tons per wheel, and 2 tons on each of the leading 
— The working pressure is about 120 Ib. per square 
inch. 

Now we may asx what are the special features about 
this engine which make it better than any other? It 
will be seen at a glance that it much resembles the goods 
engines used on not a few French railways. As regards 
its hauling power, this cannot exceed, under ordinary 
conditions, 6°5 tons, assuming the coefficient of adhe- 
sion to be = + of the load on the driving wheels. 
By Pambour’s formula, its tractive force is 200 lb. for 
each pound of effective cylinder pressure ; and taking 
this at 901b., we have 18,000 lb., or, say, 8 tons; so the 
engine will readily slip its wheels. It is not very eas 
at first — to understand what purpose the pony truc 
or swing bolster in front is intended to serve; but an 
examination of the engine shows that the cylinders 
are secured to a very heavy cast iron box between the 
frames in front, and that the weight of this box and 
the cylinders together is more than the leading wheels 
ought to carry, so the pony is added. But as the weight 
of the pony cannot be much less, including the prolonga- 
tion of the engine frames, &c., than two tons, it would 
seem that a better result might have been obtained by 
pe age. the swing bolster altogether, bringing the 

g wheels a little further forward, and making 
the mode of securing the cylinders more scientific 
and less heavy. It will be understood that in 
this engine a major portion of the weight of the 
engine \is not carried on the pony or swing bolster, 
which adds to the weight of the engine without 
doing any good. We understand and appreciate the 
value of a bogie under given conditions, but this “ swing 
bolster” is not a bogie. If it be urged that by shortening 
the wheel base the engine would be rendered unsteady, 
we reply that it is preposterous to talk of an engine with 
eight wheels running unsteadily at speeds of twelve to 
fourteen miles an hour, which appear to be almost the 
highest attained. The use of compensating levers 
engines. as a carriage, we fail to find anything 
about the machine which should make it exceptionally 
easy on a road or better than various other patterns of 
goods engines. 

We have next to consider its claims to be regarded as 
the most powerful engine in the world. No one doubts 
that an engine with 20in. cylinders and 48in. wheels can 
pull a heavy load. The greatest performance of one of 
these engines, which we have heard of, consisted in 
hauling 150 tons gross load up an incline of 1 in 37 with 
several curves ; the speed was ten miles an hour; the 
resistance due to gravity was pg = 432 tons in round 

‘ 
numbers ; the train resistance would probably be 10 lb. 
al ton including theengine. The resistance would 
ve little exceeded, therefore, 5°0 tons or 11,200 lb. 
The velocity at which this resistance was overcome was 
880ft. per minute, and the power of the engine was 


31,200_x_880 298-horses. Not a very remarkable 


33,000 
ae ape for an engine with a pair of 20in. cylinders. 
he only reasor why such a locomotive should haul 
morethanan English engine must consist, first, in the posses- 
sion of more adhesion, and, secondly, in a superior power 
of maintaining a high steam pressure. Now in English 
engines, with quite unimportant exceptions, copper fire- 
boxes and brass tubes are always used ; but erican 
locomotives have, with equally unimportant exceptions, 
iron or steel fire-boxes and iron fie. The weakest 
point about the American locomotive is its want of 
economy. In the best English engines, with good Eng- 
lish or Welsh coal, over 10 lb. of water are evaporated 
yer pound of fuel; but the American engine evaporates 
ttle more than half as much. Making an allowance for 
the inferior quality of American coal—and it does not 
appear that the United States possess any coal equal to 
elsh in evaporative efficiency—it is not too much to 
say that the United States locomotive boiler is 20 per 
cent. worse than the English boiler. Whether the 
superiority of the English locomotive in this respect is 
due to the use of copper and brass for fire-boxes and 
tubes is not easily determined. We have, however, the 
broad fact to go upon, a fact admitted by American 
engineers, and we need not here trouble ourselves with 
the cause. Perhaps it resides to a certain extent in th 
way in which coal is burnt in the two engines. In this 
country every locomotive fire-box is, to a large extent, a 
furnace. The quantity of air admitted through the 
is comparatively small ; just about enough, and no 
more, to suffice for the gasification of the coal. The gas 
is thoroughly mixed subsequently by the admission 
of air under a scoop deflector on the top of the 
burning fuel. The brick arch renders the mixture 
of this air with the hot gas complete, and the fire-box is 
filled with flame, and little or no smoke is produced. 
Thus it would appear that when we come to analyse the 
Consolidation engine, there is nothing about it which 
should theoretically render it better than a well-designed 
English goods engine, while in the matter of fuel con- 
sumption it is decidedly worse, and worse to a very 
considerable extent. 

If we turn now to the American passenger engine, we 
find a four-coupled locomotive, with outside cylinders and 
a leading four-wheeled bogie. The defects of the boiler 
are those of the goods engine, namely, want of economy. 
The driving wheels are een 5ft. in diameter, some- 
times 5ft. 6in., very rarely 6ft. The driving wheels have 

ualising levers between them invariably, and here, we 

mit without hesitation, that the American engines are 
mad to many of our own engines. But on the 
er hand, equalising levers are very freely used in 
land, and the bogie is no stranger on English 
But it is very well known at the same time 

that the benefits conferred by the use of the bogie are by 
no means so great as American engineers w have us 


believe. The bogie makes an engine heavier than one 
without it, more costly, and a little more expensive to keep 
in repair ; but on the whole the advantage is in favour of 
the bogie, and English engineers are not slow to use it ; 
but it is very easy to attach an exaggerated value to it. 
Whether a bogie is applied to a locomotive or railway 
carriage, the result is much the same. Its utility can only 
be estimated in either case by regarding the engine or the 
carriage as simply a vehicle. Zhe American Car 
Builder for August contains a very s tive article on 
this subject, from which we extract the following passage : 
—“Tf the truck or ‘ bogie’ system of building cars and 
locomotives has any merit, it is due, of course, to the 
fact that the trucks will turn around their centre pins, 
or king bolts, so as to adjust themselves to the curvature 
of the track. If they do not turn freely, the advantage 
of the system is defeated in somewhat the proportion of 
the resistance of the parts to turning. That this resist- 
ance is often very considerable is indicated in a variety 
of ways. The surfaces on which the car must turn—that 
is, the centre plates and side bearings—are seldom made 
with any appliances for oiling them or for retaining 
oil. It is also impossible to inspect the centre plates to 
see whether they are oiled without raising up the car 
body. The result is that they get so dry that, with the 
= weight they must bear, the surfaces ‘seize,’ as 
nglish engineers say.” Anyone who has watched the 
action of the Bissell bogie, as fitted to the engines of the 
Metropolitan Railway, will see whether it turns freely or 
not, albeit, the sliding surfaces are well oiled ; and those 
who have made a run at high speeds with the same 
engine know that there were times when they would 
much rather have been without the bogie. The 
Adams bogie, which permits at once lateral move- 
ment of the whole bogie frame, and radial movement as 
well, is infinitely superior to any bogie ever fitted to an 
American engine. 
There are but two points in addition to those with 
which we have dealt in which the American engine can 
be better than the English, namely, material and work- 
manship. But as regards the first, it is certain that no 
better materials can be used than those put into English 
engines. The point does not admit of discussion, and 
the same may be said of workmanship. In this respect 
the American locomotive cannot compare with its English 
rival. There is no better mechanical engineering work- 
manship and finish in the world than that turned out of 
our British engine shops. It is simply perfect. In what 
then are we to seek for the cause of the boasted superiority 
of the Americanlocomotive? Itdoesnot consist in material 
or workmanship. Can ‘tlie in design? We think not. 
All that the American locomotive engineer claims as 
peculiarly his, the bogie, the equalising bar—nay, even 
the outside cylinder, are ours, and may be found on every 
English railway. There is no smoke without fire, and 
Yankee smoke about American locomotives has no doubt 
acause. There are two causes. The first is, that those 
who write most, and say most, and boast most about 
American engines, known little or nothing about English 
locomotives, or the work they do. If an American train 
is run at sixty miles an hour, there is sure to be a re- 
‘aragraphs are found in the papers, he In lar, 
letters, “‘ Fast time on the New York and Philade his 
Line,” or any other line as the case may be. We have 
the name of the engine-driver, and perhaps a sketch of 
his life given us in graphic terms. But no one in this 
country thinks of boasting that speeds of seventy miles 
an hour are regularly maintained on many of our 
lines by express trains ; and the reporter who wished 
to “interview” a driver, let us say on the Great Northern 
Railway, would be ia all probability quety turned out 
of the station. A habit of boasting acquired by ignorant 
railway officials who know nothing of the working of 
railroads in other countries, is fostered by an equally 
ignorant press. English locomotive superintendents are 
not perpetually bragging about fast trains ; but brag goes 
down with some people in our colonies, and no doubt 
induces them to order American engines when they could 
get much better at home. The other reason why 
American engines enjoy favour is that colonial engineers 
have to take the engines supplied them by American 
engineers or go without, while English engineers uni- 
versally consent to build engines to specifications pre- 
— y more or less incompetent men. If only firms 
ike Messrs. Neilson, Sharp, Stewart and Co., Dubs 
and Co., and many others too numerous to name, were 
left to themselves, told what were the working conditio 
the loads to be hauled, the ients to be overcome, an 
the nature of the fuel to be burned, engines of the proper 
kind would be supplied, and we should hear much less 
than we do now—or possibly not at all—of the supe- 
riority of the American over the English locomotive. We 
lack at this moment, in this cuuntry at all events, any 
consistent statement of the reasons why American loco- 
motives should be better than English engines. This 
journal has many readers in the United States; will 
none of them break a lance in our correspondence 
columns for the reputation of their engines which we 
challenge? 


IRONWORKERS’ WAGES. 

An important announcement affecting the price of finished 
iron and ironworkers’ wages throughout most of the districts 
comes this week from Wolverhampton. The Staffordshire 
ironworkers’ wages are now regulated by a sliding scale based 
upon the average price of bars of specified sizes made by 
twelve local firms. These firms include half-a-dozen of those 
who are supposed to be realising the highest prices, and half- 
a-dozen of those who are believed to be selling at the lowest 
prices. Thus a fair average is sought to be struck. The 
firms have been nominated half by the masters and half by 
the men, The theory is that roughly speaking the puddlers 
shall receive as many shillings per ton for puddling as the 


ave’ price of bars is pounds sterling, yo 6d. per ton; and 
that the prices of the past three months shall late the 
wages to 


paid inthe ensuing three months. e —— 
accountants who examined the books testified three months ago 


that in the quarter ending with May last the net average price 
obtained had been £7 17s. 10d. and one twenty-sixth of a 
penny per ton, This price entitled puddlers to 88. 6d. per 
ton. The accountants’ examination of the books for the three 
months ending with August shows that the average has 
drop down to £6 19s. 8:54d. Staffordshire ironmasters 
are thus assumed to have received 18s, 2d. less per ton for 
their iron in the three months of June, July, and August, 
than in the three months of March, April, vj May ; and the 
ironworkers are therefore called upon to accept Is. ton 
drop in wages. This leaves the scale for the next three 
months at 7s. 6d. per ton for puddling, and millmen’s wages 
in proportion. The month between the ascertaining of the 
average and the date at which the new scale begins is taken 
under the arrangement as included in the last previous scale, 
therefore the men are being paid upon the higher scale up to 
the close of this week. The new scale will begin with Mon- 
day. The 7s. 6d. which the men will receive next 
week is the lowest wages which they have had 
since the second quarter of 1868. From March that year 
until August, 1869, 7s. 6d. remained the price for puddling 
in South Staffordshire. The men’s present position is, 
however, slightly better now, inasmuch as they are 
now paid upon short and not upon long weight. But 
whilst in 1868 and 1870, and for some few years 
afterwards, the wages were paid upon what is termed the 
lowest price of the marked - firms, they are now, as we 
have shown, paid upon the average of low and high priced 
bars, which is a more reasonable arrangement, since the pro- 
portion of marked bars made in South Staffordshire is now 
much under the proportion of ten years ago. Our Stafford- 
shire correspondent’s letter shows the immediate effect of the 
new scale upon the market. It is, however, as yet too early 
to say what will be the precise effect upon the prices 
which will prevail at the quarterly gatherings of the iron 
trade a fortnight hence. 


BRITISH BLAST FURNACES. 


One of the tables in the ‘‘ Mineral Statistics” which is too 
much overlooked is that in regard to the number and the 
production of the furnaces in blast. A reference to the figures 
in the volume of statistics just issued shows that several of the 
anticipations that had been formed of the average production 
of the blast furnaces in the kingdom have not been verified ; 
indeed, that the average production for each furnace was less 
last year than in the previous year. Hence it may be fairly 
concluded that the production of-the present year, though in 
excess of that of any previous year, is not likely to prove so 
large as had been anticipated. It a) rs from the figures 
furnished in the official tables refe’ to that the average 

roduction of the furnaces both in England and Wales fell off 
fast year, whilst that of Scotland increased very slightly. 
Possibly this may be due partly to the fact that during the 
middle of the year so many of the furnaces were put out, and 
partly also to the fact that in the number that were re-lit 
towards the close of the year there were many furnaces of 
only a comparatively small output. It is worth notice that 
the average production of the furnaces in Wales is increasing 
much more rapidly than that of the other parts of the 
kingdom. Since 1875, the average production of the furnaces 
in England has increased by 31 tons weekly; that of the 
furnaces in Scotland by 15 tons weekly; but that of the 
furnaces in Wales by 99 tons weekly. England still holds 
the front rank, however, for her furnaces averaged last year a 
weekly production of 245 tons ; those of Wales one of 232 tons; 
and those of Scotland one of 185 tons, Of course the regularity 
or the contrary of the working of the furnaces during the year 
has much to do with the variation in the average output, but 
there are other circumstances which contribute to the change. 
Last year, however, a large number of the furnaces in the 
largest producing centre, Cleveland and Durham, were laid 
idle by the strike of the miners, so that the comparison, if 
unfair, is unfair to the largest district, and that which still 
stands at the head. It would be a great advantage if to the 
table to which we have referred particulars wereadded showing 
theclass of iron produced by each furnace, for it is probable that 
the higher average in Wales is due in considerable degree to 
the fact that during the last few years many furnaces in the 
principality have been engaged in the production of iron from 
the more rapidly smelted hematite ores imported. Such 
particulars as we have indicated would enable the cause of 
the increase in the average output to be much more accurately 
defined. 


THE LAUNCH OF THE ITALIA. 


On Wednesday, the 29th inst., the Italian ironclad Italia 
was launched at Castellamare in the presence of the King 
and a great number of spectators. His Majesty arrived at 
noon, accompaniéd by his Ministers—Signori Cairoli, Acton, 
Villa, Miceli, and Baccarini—and was greeted with Royal 
salutes by the Italian squadron, the English ironclads 
Thunderer and Monarch, a Russian man-of-war, and a Greek 
corvette. The Italia has already been described in our : 
It may not be out of place to repeat here what we have said 
concerning her. The principal dimensions are approximately 
as follows: Length, 400ft. 3in.; beam, extreme, 73ft. 10in.; 
draught of water, forward, 25ft. 4in.; aft, 30ft. 4in.; height 
of upper deck above keel, 49ft. 3in.; displacement, 13,480 
tons ; weight of unarmoured hull, 5000 tons; area of mid- 
ship section, 1848 square feet. The double bottom of the 
ship is 254ft. 3in. long, 59ft. wide, and 3ft. 3in. deep, and is 
divided into a large number of water-tight cells. Two longi- 
tudinal bulkheads extend from stem to stern, and the ship is 
divided by means of these and transverse bulkheads into 
fifty-three water-tight compartments, forty of the latter 
being above the double bottom of the vessel, three in the 
rear, and ten forward of it, These compartments are again 
divided horizontally by four water-tight decks ; of these, the 
lowest, which is to be armoured with iron 3in. thick, is about 
8ft. 2in. below the water line; the second, 5ft. above the line 
of floatation ; the battery deck, 14ft. 9in., and the upper deck 
21ft. 4in. above the water line. On the upper deck stands 
an armoured redoubt of oval form, its longer axis being at an 
angle of about 20 deg. to the keel, and within it will be the 
turrets containing the guns. The armour will be mainly dis- 

in the form of a girdle around the ship, extending from 
he deck below to the first deck above the water line. From 
this latter deck to the upper one the sides of the ship will be 
consequently unprotected; but the lower chimney, and 
also the tubes up which the ammunition is from the 
magazine to the redoubt, will be armoured. The ship will 
be driven by twin screws, each 19ft. 64in. inches in diameter, 
worked by four engines, intended to work up to 18,000-horse 
power and were the vessel through the water at the 
speed of 16 knots per hour. Her guns are of the Arm- 
strong manufacture, and each weighs 100 tons. She will 


carry four of these, several of smaller calibre, 
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Report and Documents in to the Canadian Pacific 
ailway. By Sanprorp Fiemina, C.M.G., Engineer-in- 
Chief. 1880. Ottawa: Maclean, Roger, and Co. 

Tuts report is a State document addressed by Mr. Sand- 

ford Fleming, the engineer-in chief, appointed to study 

and lay out the great line of railway through Canada and 

British North America, intended to unite the eastern 

and western shores of that great continent, and through 

Mr. Charles Tupper, the Minister of Railways and 

Canals, is presented to his Excellency, the Marquis of 

Lorne, Governor-Geueral of Canada, for the information 

of the Parliament of that dependency. It consists of a 

large octavo volume of 370 odd pages, with maps and 

pe. ny and is a noteworthy and creditable example of 
the care and diligence with which the vast problem of 
connecting by rail through an immense intervening tract, 
approaching 5000 miles, the shores of the Atlantic with 
those of the Pacific has been attacked. This gigantic task 
has been already performed by the Pacific Railway through 
the territory of the United States, and amongst other 
wonders developed by its construction, was the pro- 
digious rate, beyond all former precedent, at which the 
complete iaying of the line by the aid of improved 
machinery and methods proceeded through a country in 
many parts wild, barren, inhabited by marauding tribes 
of hostile Indians, and presenting natural difficulties of 
surface, such as the engineer has nowhere had to encounter 
in Europe. Advantage will be taken of all the experi- 
ence gained in making the United States trans-conti- 
nental line in the construction of that projected and pro- 
bably soon to be completed through British North America. 

But the task is far more formidable which Canada has 

undertaken. There is no gold-mining El Dorado, at least 

as yet visible, at the western end of the British North 

American line. The boundless pecuniary resources of 

the United States are not at the command of the British 

North American colonist ; and but a comparatively small 

portion of the entire length to be traversed, whatever 

route may be ultimately chosen, can lie through country 
already inhabited and settled, and with produce available 
for the support of the railway pioneer, or offering great 
temptations to early settlements in the Far West. Still, 
the time seems to have fully come for the construction 
of a second line across the great North American Conti- 
nent, situated altogether in British territory and under 

British control, and bold and untried as is ihe task self- 

imposed upon a great though sparsely inhabited colony, 

there are not wanting indications sufficient to warrant 
the confident expectation entertained in Canada of its 
speedy and satisfactory completion. 

Canada has already become the highway and readiest 
access for the swarms of emigrants from the Old to the 
Pacific side of the New World. A recent return, which 
there is no ground for considering unreliable, states that 
between 60,000 and 70,000 emigrants from Canada into 
the United States crossed the border within a year 
recently at Sarnien, who, with hosts of others, will 
hereafter provide the traffic for the Canadian Pacific 
Line. Nor must it be supposed that the entire of the 
vast stretch between ocean and ocean remains to be 
constructed. About a third of the entire distance, at the 


eastern end, is already traversed by railways, which, when 
united and otherwise fitted for a great trunk traffic, may 
be already viewed as part of the great scheme. The 


remainder has been carefully surveyed and mapped, and 
several alternative routes—where the territory is adjacent 
to the northern continuation of the Rocky Rese — 
have been surveyed, and to a large extent mapped, for 
comparison as to total distance and facilities of execution 
presented by the natural features of the country. For 
these, and numerous other circumstances connected with 
the line, we must once for all refer such of our readers 
as may take a special interest in the project, to the pon- 
derous and exhaustive report before us. 

All the early to indicate that Yellow 
Head Pass, situated in lat. 33 deg. and long. west 
118 deg., must be considered as a point definitely pointed 
out by nature as upon the line. The report before us 
says :—“It was early seen that the Yellow Head Pass 
offered more than usual advantages for a line of railway 
crossing the Rocky Mountains, and that according to 
the information we possessed, that might be held to 
be a definite governing point by which the whole location 
would be controlled. The most persistent efforts were 
mude for several years to discover a line running directly 
west from Yellow Head Pass to the coast. These were 
fruitless. It was eventually established, that on the 
railway reaching Téte Jaune Cache, a point some fifty 
miles west of the Yellow Head foo only two 
routes could be advantageously taken.” Mr. Flem- 
ing continues :—“ My own views on the selection of 
a route were thus given in 1878. Upon carefully view- 
ing the engineering features of each route, and weighing 
every commercial consideration, 1 am forced to the con- 
clusion that, if these alone are to govern a selection, if a 
decision cannot be postponed until further examinations 
be made, if the construction of the railway must at 
once be proceeded with, the line to Vancouver Island 
should, for the present, rejected, and that the 
Government should select the route by the rivers 
Thompson and Fraser to Burrard Inlet.” 

Mr. Fleming sees no reason to alter his first views as 
to this forming of the Western terminus of the railway, 
yet, at the same time, he propounds weighty reasons as 
to the desirableness of much more extended and com- 
plete explorations and surveys than have yet been made 
of this portion of the line, the adjacent territory bein 
to a large extent never yet scientifically explored, an 
vast — never trodden by human foot except that of 
the Indian. These pages are not the place for recurring, 
except in the most casual manner, to the vexed con- 
troversy which a few years since was roused into activity 
by the unhandsome effort of the United States Govern- 
ment to render Vancouver's Island useless to Great 
Britain, and by seizing the island of St. Juan to block in 


the event of war the mouth of the Columbia river to 
British shipping. The question then of how far military 
science may enable Great Britain—in the event of a 
lamentable contingency to which we must not shut our 
eyes—to render nugatory this politic manceuvre of the 
United States, forms an important feature in the question 
of a Western terminal; and this is fully and, so far as 
we can judge, ably discussed in reports by Major-General 
Moody, R.E., for several years stationed in this locality, 
and printed in extenso as appendices to this report. 
Without in any way attempting to undervalue the oppo- 
sition which the United States could offer in the event 
of war to our free use of the Columbia river, that 
General is of opinion that her power of warlike obstruc- 
tion there is over-rated, and that at the worst the con- 
struction by Englund of about eight miles of coast rail- 
way would p 

the range of the most powerful modern artillery. 

Reverting now cursorily to the works of construction 
that will be necessary along the line, we gather that there 
are none eastwards of the Red River of a very formidable 
or expensive character. Many streams that in insular 
England, or for the most part on the continent of Europe, 
might be considered large, will have to be passed ; but 
for the most part they will consist of that ordinary 
expenditure of money, thews, and sinews by which the 
way is levelled everywhere for the iron road. Doubtless, 
when approaching the Pacific, the necessity that “every 
valley shall be exalted, every high hill made low, and the 
rough ways made smooth,” will involve vast labour and 
great expenditure; but against this may, perhaps, be 
placed the discovery of vast mineral wealth, as yet 
unsuspected, in these vast and unknown mountain fast- 
nesses, and the certainty of opening up magnificent 
supplies of food, to be conveyed across from the Pacific 
through Canada to Europe, as well as across the Pacific 
to Japan, China, and India. The salmon alone of the 
Columbia River must form the basis of a very large food 
trade. In that river this splendid fish attains a size and 
weight unrivalled in the waters of Northern Europe, or 
even by the huchar or the small sturgeon of the Volga or 
the Danube. The appendices also contain much important 
information as to the climatology and agricultural capa- 
bilities of British Columbia, and other regions adjacent 
to the Pacific coast, as well as the agricultural capabilities 
and natural productions of Vancouver's and the Queen 
Charlotte Islands, which, however, are not very tempting. 
We have very full information as to the only really 
difficult or rdous work upon the line—namely, 
bridging the Red River. The details given as to this are 
quite worthy the attention of such of our engineering 
readers as are likely to be engaged in similar works. 

Only a short time since an accredited agent of the 
Conailien Government arrived in England, authorised to 
arrange financially with a view to the immediate further 
prosecution of the whole of this mighty work, which, it 
1s not unreasonable to conclude, will be completed before 
the expiration of the present century ; a truly wonderful 
achievement in every sense, and still more wonderful 
when we remember that it is not directly an Imperial 
work, but that of a colony, devised, directed, and to be 
paid for by a people numbering not more than between 
two or three millions, of whom nearly one-third became 
our fellow subjects when in 1759 General Wolfe died 
upon the heights of Abraham, above — and the 
ag American colonies of France, so a eves by 

er, passed to the flag of England. The final arrange- 
ments for the construction of the railway have now been 
made, after very numerous delays of various origin. 


The Electric Light for Industrial Uses. By R. E. Crompton. 
Published by the Author, Mansion House-buildings, E.C. 
Mr. Crompton is known as the inventor of a successful 
electric lamp, and he states that in the ordinary course of 
his business as a manufacturer and contractor he has felt 
the want of a handy work giving practical information. 
The result of this feeling is the production of the pam- 
phlet before us. The author, in the course of a few 
pages, gives a large amount of information, which will 
enable a careful reader to come to some conclusion as to 
the value of the various machines in the market. He 
points out that at present the only electric lights really 
out of the experimental s are those employing the 
arc. Referring to machines, it is stated that owing to the 
different internal resistances selected by different makers, 
the comparisons of Schwendler, Hopkinson, Tyndall, &c. 
are not altogether reliable, as they have not compared 
the machines on even terms of internal resistance. In 
the measurement of li, me, oe he adopts Mr. W. H. 
Preece’s suggestion—that of lighting a certain floor area 
to a certain standard. Tables of lighting effects are 
iven, enabling any one to make comparisons of results. 

he defects of electric lamps are described, and reference 
made to other lamps now in use, with a full illustrated 
description of the author’s own lamp. One of the great 
demands for electric lighting pu is good carbons. 
Mr. Crompton mentions seven defects to which carbons 
are liable, and criticises the various makes of carbon 
as they contain more or less these defects. The pam- 
hlet concludes with a price list, which enables the pro- 
ble cost of the adoption of the electric light in a variety 
of circumstances to be obtained with little trouble. 
Altogether, the information seems to be valuable and 


trustworthy. 
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THE ELECTRIC LIGHT AT THE ROYAL 
ALBERT DOCK. 

In our impressions for the 24th of June and the 9th of July 
last, we gave particulars and fully illustrated the fine new 
dock constructed by the London and St. Katharine Dock 
Company, and opened on the 24th of June by the Duke and 
Duchess of Connaught. We then stated that the whole of 
the dock area and warehouses were to be illuminated by the 
electric light. This has now been accomplished by means of 
twenty-six Siemens’ lamps. Of these lights, two are placed 
at the pier-heads, two on either side of the entrance lock, 
three around the tidal basin, while nineteen more are distri- 
buted on either side of the main basin an] between the graving 
docks. Another light will eventually be placed above a clock 
tower at the western end of the basin, but this tower 
has yet to be erected. The lamps are so distributed as to 
secure the best illumination at the dock gates and swing- 
bridges, and to afford sufficient light generally for 
carrying on the traffic along the quays and on the dock 
railways. The electric wires from the stations to the lights 
are partly carried on telegraph poles and partly conveyed 
underground in the form of cables. The distances between 
the lamps and the generators vary from 120 to 1100 yards, 
and the thickness of the leads or cables has been selected with 
a view to compensate for this difference, and thus to equalise 
the resistances and the intensity of the lights. The Siemens 
regulators are enclosed in lanterns, which have been expressly 
designed to protect them against the weather, and they carry 
carbons of sufficient length to burn sixteen hours. The 
stations have been arranged with a view to the further 
extension of the light space, power being reserved for supply- 
ing es total number of 24 lights from station, or 192 lights 
in all. 

For the production of the electricity there are four gene- 
rating stations or machinery houses, two of which are p! 
on the north and south sides of the main basin, near its 
junction with the entrance basin, and two more in similar 
positions at the western end of the main basin. In each of 
these stations is a horizontal condensing steam engine of 20 
nominal horse-power, fitted with automatic expansion gear, 
and provided with steam by Cornish boilers, the engines and 
boilers being supplied by Messrs. Marshall, Sons, and Co., of 
Gainsborough. e generating apparatus at each station 
consists of seven Siemens’ dynamo-electric machines, and an 
eighth machine of the same kind, but of very small size, 
which is used as an excitor for the other machines. The 
stations also contain the necessary commutators and various 
appliances for measuring the currents. From the stations 
one are led to the twenty-six lamps, each of which is. 
placed on a lattice iron standard 80ft. in height. In one of the 
machine houses is an alternate current machine for producing 
electricity for eight small lamps in one of the ware- 
houses, which is 300ft. in length and 120ft. in width, and is 
brilliantly lighted. These warehouses are all single floored, 
and, with the above exception, are lighted from the skylights, 
through which sufficient light penetrates to enable most of 
the ordinary work of lading or unlading to go on. 
The engines drive a line of overhead shafting supported 
by a number of A standards bolted to masonry foun- 
dations. On the wood floor round these the dynamo- 
electric machines are fixed at different distances from the 
shafting, this arrangement being adopted in order to obtain 
room to move about between the machines. The area to be 
lighted is very large, larger than it has hitherto been 
attempted to illuminate. From our descriptions above 
referred to of the dock, it will be found that the entrance 
lock, 700ft. in length, opens into a tidal basin, having a water 
area of 12 acres. This basin opens into the main area or 
dock, which is 6500ft. in length, 500ft. in width, and has a 
water area of 72 acres. Attached to the main basin at its 
western end, and on its southern side are two graving docks, 
one 410ft. and the other 500ft. in len The whole of this 
extensive area, which is about a mile and three-quarters in 
— is now electrically lighted by the twenty-six lamps, 
and it may be said sufficiently lighted to enable all ordinary dock 
work to proceed at night, and even in a moderately heavy fog. 
On Money evening last a large party, invited by the Doc 
Company to see this extensive adaptation of the electric light, 
left Liverpoo)-street at 8.45 by special train, and after 
inspecting the machinery and the lighting of the sheds and 
quay, alongside which lay the Garonne, one of the Orient line 
of steamers which had been docked the same evening by the 
aid of the light, the party embarked on two steamers to see 
the effect of the lights on the basin generally. The company 
had no sooner embarked, however, than, owing to a mis- 
understanding of the signals arranged for putting out 
the lights, which was caused by one engine losing 
steam or condensing water, and being thus forced to 
stop, the whole of the lights were allowed to go 
out. Mr. Alexander Siemens, however, having ascer- 
tained that one engine could be restarted, though the 
fire was being raked out of the boiler, secured a light, iby 
which the party after cruising about in the basin in a dar! 
fog, were enabled to land in comfort, The accident served to 
show the very t contrast between landing by the aid of 
the ordinary oil-lamps and the electric light, for as soon as 
the latter blazed forth, the light, after the darkness of the 
foggy cruise, seemed for a few minutes like day. The party 


rejoined the special train, and arrived in London at midnight, 
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where some = have stopped for a few minutes if their 
trains had given them time, and where some had to stay 
against their will. 


TENDERS. 


CROYDON. 
For re-erecting a part of the Royal Oak Brewery, Croyd 
for Mr. F. Overton. Messrs. Scamell and 
Quantities for the building by Messrs. Curtis and Son. 


Building. 2 
J. Morter, Stratford .. . o> ep 
T. W. Smith and Sons, Islington co co 
Boiler. 
Messrs. Horton and Sons .. .. 
Coit 
H. Pontifex and Sons.. .. 
Work. 
Thornewill and Warham .. on 


THE ANHALT STATION, BERLIN. 


A FINE new station, forming the terminus of the railway 
connecting Dresden, Leipsig, and the Anhalt Principality, 
has just been opened in Berlin. The whole has been designed 
by Herr Franz Schwechten, Government architect, in the Style 
of the Berlin School of Architecture, which specially pertains 
to structures in brick. 

Our illustrations are an elevation of the front of the 
building, and a sectional elevation from the rear, the section 
being taken through the roof which covers the large enclosed 
area. In another impression we shall give further illustra- 
tions of this terminus, and for the present need only add that 
in carrying out his designs, Herr Schwechten has been 
materially helped by the resident engineer, Herr Sillich, 
assisted by Herr Kueister. Tae roof, which we shall illus- 
trate in detail, though 205ft. span, is a light, economical, yet 
handsome structure, and its design, and the determination of 
the strains and the necessary sections were entrusted 
Herr Seidel, C.E. 


ENGINEER W. King, appointments 
have been made at the a King, J. C. Edmonds, 
H. J. Oram, and J. H. W. H. Ellis, ‘assistant — to the 
President, additional, Ada study at the Royal val College, 
Greenwich; J. H. Slade, D. *~ a C. W. Gregory, 
a We Cartis, C. J. Garfett, J. J , A. E. L. Westaway, 
8. E. Jenkins, A. W. A. W. Turner, 

Blak E. Hughes, A. H. C. F. H. Tilbrook, 

lake, Wr. C. Tazewell, and H. Wallis, acting assistant 
engineers, to the President, additional, for study at the Royal 
Naval College, Greenwich. Earl, to the 
Triumph ; W. E. Prescott, engineer, to the Asia; G. G. Smith, 
engineer, to the Fey 3; and J. Bayley, assistant engineer, to 
the Alexandra ; James Hook, chief engineer, to the Tourmaline ; 
John J ohnson, engineer, to the Albatross; John P. Williams, 
engineer, to the Valiant ; W. oe engineer, to the Ind ™~ 
service in the Hecate; Isaac E. . Hurst, ¢ engineer, to the Tour- 
maline; Richard H. ‘Tregenna, en eer, to the Indus, for service 
in the Industry ; and Frederick W. Wills, assistant engineer, to 
the Tourmaline. 

Tue American Census.—So much of the Census of 1880 has 
now been completed as to it the population statistics for 
the principal cities in the United States to be arrived at. The 
following table of figures is of great interest, as showing the 
present population of these cities, as well as the comparative rates 
of increase, which are very varying :— 


Increase per cent. 
. Population. since 1870. 

New York .. 1,200,561. .. 24 
Philadelphia $42,000 .. 24 
Brooklyn 554,693 40 
Chicayo 477,506 oo 60 

Boston 352,000 . ‘ 40 
Baltimore .. 330,000 23 
Cincinnati .. 255,000 19 
San Francisco os oe 227,350 .. 51 
New Orleans 207,328 .. 8 
Washi n 160,000 .. we 45 
Buffalo os 149,000... 27 
Newark .. 136,000 30 
Milwaukee . eo 130,000 92 
Detroit 119,000 50 
Louisville .. ee ee 112,000... 
Providence. . os 104,000 52 


The returns from Pittsburg and Jersey ‘City ‘have not D engewee 
completed. Chicago, Cleveland, Milwaukee stand at head 

as far as relative increase goes, and betoken the success of the 
onal and oil-refining trades. At the same time, the rate of in- 
crease of many smaller towns is very much larger than these. For 
instance, Minneapolis, another great milling and lumber centre, 
shows 244 per. cent. ; Atlanta (a railway centre in Georgia), 106 
per cent. ; Waterbury (the wie 100 and city of Connecticut), 
102; St. Paul, near neapolis, 100; and Denver, in Colorado, 
the “astounding rate of 614 per cent. 

Tue OrENBURG BRIDGE OVER THE VoLGA.—The new bridge 
which has been built for the Orenburg Railway over the Volga at a 
distance of 17 versts from Syzran, in the Saratov Government, 
is completed. The great bridge at Sloerdyk, over the Hollandsch 
Diep, is shorter than this Volga bridge by six metres. The length 
of this new bridge is stated to be 696 saschenes, or 1485 metres = 
1623°986 yards. Its building was commenced on August 17th, 
1877, . that it has taken just three yearsto finish. The cost has 
been 4,630,000 roubles, or nearly £694,500. Four hundred 
thousand ag of iron, or 6,552,400 kilogrammes = 5149 tons 
very nearly, have been employed in the construction. The 
bridge on 13 arches, and the plans were prepared by 
Professor Beleloubsky, of St. Petersburg. The Russian papers 
boast that neither England, France, Germany, nor even America, 
have built such long bridges as their own country, but the 
Victoria Bridge over the St. Laurence is the longest After this 
new Volga bridge and the Dutch bridge, at Moerdyk, over the 
Hollandsch Diep, already mentioned, the next longest bridges are, 
says the Times, the, Dnieper, at Kiev and Krementschok 
respectively, i in the government of Pultova, the former of which 
is 1081°68 metres ( = abeut 1182 yards), and the latter 975 metres 

= 1065 yards 2}ft.) long. Then comes the bridge over the 
aal, at Bommel, in the Dutch province of Gelderland, 
917°4 metres ( = 1002 yards 2ft.) in length. Next in —_ 
is the great Mississippi a connecting East St. Louis 
with St. Louis, whic uilt eres. 1869 and 1874, 
and cost ten millions of dollars, or almost three times as 
much asthe new Russian bridge ; it is 772°32 metres—844 y: 
long, and rests on only three arches, the middle one having sspan 
of 158 metres. The bridge near the mouth of the Vistula, at 
Dirschan, in East Prussia, follows, and the Dutch railway bridge 
over the Lek, at Kuilenburg, on the line between Utrecht and 
Boxtel, which are 706-19 metres ( = 761 yards 2}ft.) long. Next 
comes the Britannia tubular bridge, which is more remarkable 
for its admirable construction than its length of 556°84 metres— 
(= almost 608 yards 2ft.). The bridge between Pragaand Warsaw, 
507°77 metres (= 555 yards) long, comes next; and then 
the fine Alexander vo a only finished last year, between the 
Finland bank of the Neva and St. Petersburg, which is 405°36 
metres ( = 447 yards) long, considerably less than a third of the 
length of the new Volga bridge. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*," It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
to ‘atent-office the number of the page of 
ENGINEER at ipecification they ts referred 
to, instead of giving the a number of the Specification. 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. 

Grants and Dates of Provisional Protection for Six Months. 

3496. NST C. W. Harrison, Southamp buildings, London.— 
28th August, 1880. 

3498. Inor for Fronts, &c., H. W. Devonshire- 
hill, Hampstead, London.—28th August, 1880. 

8504. Rorary Steam Enorngs, H. H. Lake, buildings, Lon- 
don.—A communication from E. Genty and J ps, Rouen, 
Paris.—28th August, 

Firrertne Water, G. W. Dawson, Indianapolis, U.S.—18th June, 


2796, MaNvracrure of Snow, F. N. —2nd July, 1880. 

3248. CARBURETTING CoaL Gas, A. Specht, Hamburg.—A communication 
from P. Bischoff, Hamburg.—9th August, 1880. 

3395. CLEANING Boots, &c., T, G. S. M’Carthy, Knightsbridge, and A. 
Shakespear, Nassau-street, London.—20¢h August, 1880. 

2104. Pees for Muscat Instruments, W. R. Lake, Southampton-build- 
ings, London.—A communication from J. Singer, Chicago, Illinois, 

—24th May, 188°. 

3413. Dicrronrums, W. Lowe and T. H. Lowe, Barnsbury, London.—23rd 
August, 1880. 

3451. Traps for Biaps, &c., R. J. Margate.—26th august, 1880. 
7. Dovetaininc Macuinery, W. T. Mackey, Kingsland-road, London. 
— lst September, 1880. 

3539. TREATING Liquips, &c., J. Storer, September, 1880. 

$541. Fasrenine Sacks or Bass, D. A Murray, jun., Glasgow.—lst 
September, 1880. 

AIR-COMPRESSING MACHINERY, P. Evans, Liverpool.—lst September, 


3544. Horsesuoe Naixs, &c., W. W. Clark and J. Priestley, Boulton-le- 
Moors. —lst September, 1880. 


3545. TARGETs, 3. Foxon. Sheffield.—lst Sept: 1880. 

3546. Warcu or Pocket L. Dee, Golden- 
square, Sondon.—lst September, 1880. 

= bn upon Woopen Packine Cases, &c., W. R. Lake, South- 

London.—A communication from F. Myers, New 

Youn. S—lst September, 1880. 

3548. Dressixo the Eposs of Woopen Packinc Boxes, W. R. Lake, 

Loncon.—A communication from F. Myers, 
New U.8S.—lst ‘September, 1880. 

3550. PREPARING, &c., SACCHARINE aes &c., F. A. Bonnefin, Leaden- 
hall-street, London. —Ilst September, 1830. 

September, 188 L. W. Leeds, Parliament-street, Westminster. 
—lst Septe 

Borties, J. Betjemann, Pentonville-road, London—lst September, 


&c., of Parent C. Weekes, Swansea.—lIst Sep- 
E. 3. Parry, New Bridge-street, London, and T. H. 
Cobley, 1880. 


3555. &., 'W. R. Lake, Southampton-buildings, 
London.—A communication from F. Myers, New York. U.S.—let Sep- 


tember, 1880. 
3556. Aur, &e., Pomps, W. P. Thompson, London.—A com- 
munication from T. Elcoate, Rio Marina, —2nd. Se , 1880, 
3557. Buttons, &c., T. Simmons, Golden-lane, London. 
2ad mber, 1830. 

3558. SPINNING, &c., Worsted and other Yarns, G. Howarth and W. 
Cowburn, Bradford.— 2nd September, 1880. 

3559. JACQUARD Negepwes, G. Vicars, C. Vickers, and J. Vickers, Bristol, 
near Leeds.—2nd September, 1880. 

3560. the Lyrerior, of Rirce Barrets when in Uss, 
R. H. Fi 880. 

8561. Steam Traps, 7 Conlong, Blackburn, and J. Robertshaw, Man- 
chester.—2nd September, 1880. 

3562. Printine CoLours on Twrve or Corp, J. Blakey, Bradford, near 

chester, 6. 8. Regen Ardwick, near Manchester, and H. G. Grant, 


1880. 
Daxor for PAPER MACHINES, W. Green, Camberwell. —2nd 


tember, 

3564. CoMPENSATING Apraratvs, C. Gaunt, York.—2nd September, 1880. 

3565. for Steam, &c., Sues, Cc. W. Meiter, 
London.—2nd September, 1880. 

3566. Coverines for Roors, J. H. Johnson, Lincoln’s-inn- ange London, 
—A comm inication from J. H. Tiré, Paris.— oe 

3567. Connections of EARTHENWARE Pires, H. Doulton, ’ High-street, 
Lambeth, Surrey.—2nd September, 1880. 

3568. CLOSING Borrt.es, T. Walker, Sumner-road, Croydon, Surrey.—2nd 
September, 1880. 

= , J. Tilley, Albany-road, Camberwell, Surrey.—2nd 

0. 

3570. Exurpitine, &c., Goons, F. M. B. Bertram, Myddleton-square, 
Clerkenwell, London. —2nd Se, tember, 1880. 

3571. Srorrio, &c., Venicves, W. D. Hartley, Huddersfield, and J. T. 
Hampson, insbury, London.—2nd September, 1880. 

3572. PAPER- MacuINERY, J. Hawthorn, Newtown.—3rd Septem- 


ber, 1880. 
Loox for Weavina, T. Singleton, Over Darwen.—3rd September, 
3576. Funsaces, &c., G. Love, jun., Malton House, Lanchester.— 3rd Sep- 


3578. VenIcLes PROPELLED by Manva W. J. Fraser, Adelaide- 
Haverstock-hill, London.—3rd Septe. 1880. 

3580. Brake Apparatus for Smith, Southampton- 
buildings, Londun.—3rd 

Surps, &., G. F. Harrington, Ryde, Isle of Wight.—3rd 

358i &c., C. Hessel, Palmerston-road, Kilburn.—érd Septem- 
ber, 

3586. Revotvine or Sxutrers, &c., C. M. White, Southampton- 
buildings, London.—A communication from J. G. Wilson, New York, 
U.S.—3ra September, 1880. 

3588. Serrines for ArTiriciaL TgeTH, P. Jensen, Chancery-lane, London. 
—A communication from E. Rauzerot, Paris.—3rd September, 1880. 

3590. SELF-HRATING SMOOTHING IRON, A. Norris, Finsbury Park, London, 
—3rd September, 1880. 

3592. of Brruminous Sate, W. Ayrton, Ormskirk,— 3rd 
September, 1880 


Invention Protected for Six Months on the Deposit of 
Complete Specification. 

8785. CARBURETTING W. M. Jackson, Providence, Rhode 

U.8.—18th September, 1380 


Patents on which the Stamp Duty of £50 has been Paid. 

3541. Treatine Cast Steet, &c., E. Johnson, Eliot Cottages, Blackburn, 
and J. Robey, South Crescent, "Greenwich.— 2uth September, 1877. 

3559. Treatinc Cast Street, &c., B. E. Cammell, Sheffield, and J. 
Duffield, Dronfield.—21st tember, 1877. 

3564. Propuctnc VARIABLE aRY VeLocitizs, W. McNaught, Roch- 
dale.—22nd September, 1877. 

3574. Rervecrors of Day.icut, F. Hamilton and F. A. Hamilton, Poole- 

St. John, Hackney.—22nd September, 1877. 
Carvina Woop, Stone, &c., J. Pollock, Ayr, N.B.—24th September, 


THREE-CYLINDER RapDiaL Compounp Con- 
DENSING, &c., StzaM Encine, W. Cooper, the Green, Romford-road, 
Stratford.—24th September, 1877. 

— ae for Tars, &c., G. A, Adams, Peel, Isle of Man.—26th Septem- 

= — CoLourine Matrers, J. P. Griess, Burton-on-Trent.—4th 
ig 
3700. T. H. Ward, Smethwick, near Birming- 


ham. 
Se Marrers, H. Caro, Mannheim, Germany.—8¢h October, 


3737. Propucine Marrers, R, Hoffmann, Marienberg-bei- 
Bensheim.—9th October, 1 

3751. Propucixe Marrers, H, Caro, Mannheim, Germany.— 
9th October, 1877. 

3599. COMPRESSING Air, J. E. Stokes, Eastoott Villa, Selwin-road, Upton 
Manor.—26th tember, 


3640. Propucixe Coours, &., to or in Mareriats, &¢., G. H. Smith, 
South Kensington, London.—29¢h September, 1877. 


&c,, Suzer Skins, P. Puech, Mazamet-on-Tarn, France,— 
3 t 
S738. Surer’s Woot, P. Puech, Tarn, France.—9th October, 


&c., W. Joy, Snodland, near Rochester.—25th September, 


sian on which the Stamp Duty of £100 has been Paid. 

8098. Decorticatina, &c., Rice, J. W. Gray, St. Dunstan’s-hill, London, 
—22nd September, 1873. 

$128. Drivino Cargiaces on Tramways and Raiiways, &&., E. H 
Leveaux, Brook-green, London.—24th September, 1873. 

$125. Try or other Coatinc Metat to Sueets, E. More- 
wood, Rock Cottage, Briton Ferry, and J. H. Rogers, Lianelly.— 
24th September, 1873, 

3126. App.yine Trn or other Coatinc Metat to MeraL Sxeets, E. More- 
wood, Roch Cottage, Briton Peery, | and J. H. Rogers, Lianelly,— 
24th September, 1873. 


Notices of Intention to Proceed with Patents, 
1472. Graixpine Mitts, W. Morgan-Brown, South buildings, Lon- 
don.—A communication from G. King.—10th ‘ele 1889. 
&c., T. Jewell, Bartholomew Close, London.—20th May, 


2058. Macutnery, B, Walker aud J. F. A. Pflaum, Leeds,— 
20th May, 1880: 

2064. Heatina, &c., WaTer, J. Wright, Tipton, Staffordshire,—2lst May, 
1880. 

2065. Raruway CARRIAGE Lamps, W. T. Sugg, Vincont-street, West- 
minster.—2Ist May, 1880. 

2070. Exrractinc Merats from their Ores, &c., R. Stone, King William- 
street, London.—2lst Muy, 1880. 

2071. Surraces, J. C, Ramsden, Bilton Garth, Hampsthwaite. 
—2lst 

2072. Distyrecrine or the Porson ApPERTAINING to VAN Monatr, 
&c., J. C. Ramsden, Bilton Garth, Hampsthwaite.—2lst May, 1880. 

2085. "Yarns, J. E. Wadsworth, Leeds. —22nd 1880. 

2104. Peas, W. R. Lake, South London.—A communi- 
cation from J. Singer. —24th May, 1880 

2106. Rutine Parer, H. J. Haddan, Strand, Westminster.—A communi- 
cation from E. W. "Blackhall.—24th May, i880, 

2108. Sream Enoines and Pumps, A. W. Doery, Chandos-street, London, 
—A communication from P. Murray.—24th 880. 

2111. Screw Prore.ier, W. H. Daniels, Mount Pleasant Villas, Crouch- 

ill, London.—24th May, 1880. 

2127. and Rout J. T. King, Liverpool.—A communication 
from R. C. Totten.—25th May, 1880. 

2129. CotoureD or ORNaMENTAL Paper, &c., J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from M. Weinrich.—25th May, 


1880. 

2145. Liquor Sranps, &c., H. T. Fellows, Acock’s Green, Worcester.— 
26th May, 1 

2150. for the Suspension of Trousers, G. Walker, Birmingham. 
— 26th May, 188) 

2159. CanpBoarD, R. Shackleton, Bradford.—27th May, 1880. 

2326. ORNAMENTING Various Surraces, G. L. Batonnier, Lombard-street, 
London.—A communication from E. A, Batonnier and P. A, Michel.— 
9th June, 1880. 

2409. Srzam Encine Inpicators, L. Boye, Dumbarton, Scotland.—1l4th 
June, 1880. 

2613. Suprortine and Recuatinc Bearwos, H. Chandler and J. G. Rich- 
mond, Salford. —26th June, 1830. 

3109. Wrixorxe Macuings, E. Clements, Great Russell-street, London.— 
28th July, 1880. 

E, Wiseman, Luton, Bedfordshire.—8lst July, 


C. France, Rosoman-street, Clerkenwell, London.--18th 
ugust, 
8547. Printinc on Woopen Packie Casgs, &c., W. R. Lake, Southamp- 
London,—A communication from F. Myers.—lst Septem- 
, 1880. 
3555. Woopgn Packine Boxes or Cases, &c., W. R. Lake, Southampton- 
buildings, London.—A communication from F, Myers.—lst September, 


3576. FURNACES or Fireriaces, G. Love, jun., Malton House, Lanchester. 
—3rd tember, 


1880. 
3592. TREATMENT or Suate, W. Ayrton, Ormskirk.—3rd 
September, 1880. 
2083. TREaTING TexTILE and Fisrovus MATERIALS, W. A. Barlow, St. Paul’s- 
—— London.—A communication from M. H. Brunet.—22nd 
ay, 
2083. SHOe-BRUSHING ApraRaTus, J. Bailey, Manchester.—22nd May, 


1880. 
Heated Rivets, W. McLellan, Glasgow.—24th May, 


Propucixa LxTENsE Wuite Lioat, J. Southampton-build- 
ings, London.—A from C. C! d.—24th May, 1880. 

2121. Susstance for RePLacine -percua, E. Mourlot, oulevard 
St. Denis, Paris.—25th May, 1880. 

2137. FILTRATION, &c., of MATERIALS, C. G. Pfander, St. Andrew s-hill, 
Queen Victoria-street, London. -25:h May, 1880. 

2168, Apparatus, W. R. Lake, th 
London,—A communication from J. B. Stoner.—27th May, 1880. 

2179. Rercecrors for Lamps, A. Specht, Hamburg.—A communication 
from O. Schumann.—28th May, 1580. 

2181. Gas Moror Enornes, C. T. Wordsworth, Leeds.—28th May, 1 

2211. Errecrinc Action in Steam ENGINEs, J. 
Southampton-buildings, London.—A communication from F. A. T. 
Beauregard.—lst May, 1880. 

Diviver, J. F. C. Farquhar, Long Acre, London. 
—3lst May, 

Gas, W. T. Sugg, Vincent-street, Westminster.—2nd 

une, 1880. 

2259. Manuracrore of ALKauigs, C, Wigg, Liverpool.—3rd June, 1880. 

2260. Gas, W. W. Monk, Bournemouth.—3rd June, 1880. 

=. Gurrers, G. Baumber and A. Logan, Rochdale.—38rd 

une, 

2268. Fiavrep Woven Goons, J. Kippax, Bolton-le-Moors, Lancashire. 
3rd June, 1880. 

2286. Rotary Evoines, H. Thibalt and T. Hawkins, New York, U.S.— 
5th June, 1880. 

2445. FLoats, F. Ladry, Brussels.—16th June, 1880. 

2523. Poriryine and Liqyor, W. R. Lake, th 
London.—A communication from A. L. Wood.—22nd fay 1880. 

2527. Carriers, &c., W. R. Lake, South t , London.—A 
communication from J. Hill.—22nd June, 18 
2532. Composition for Bas, F. wisth, Frankfort-on-the-Maine, 
Germany.—A communication from H. Ainmiller.—22nd June, 1880. 

Sewace Gas from B. Morton, Salford.—10th 

3180. Feep-water Arparatos, F. H. F. Engel, Hamburg.—A 
communication from A, Mayhew and W. Ritter.—3rd August, 1880. 

3257. Cuittep Articies of Stee. and Iron, H. Springmann, Gaeisenau- 
a, Berlin.— A communication from C. F. Quensell.—9th August, 


880. 

C. W. Siemens, Queen Anno’s-gate, Westminster. 
—19th August, 1 

apc and Aa* Pumps, F, C. Simpson and J. B. Denison, Dartmouth. 
_ August, 

3539. TREATING ‘Liquips, &c. J, Storer, Glasgow.—lst September,, 1880. 

Apparatus, L. W. Leeds, Parliament-street, London.—1st 

ten 1880. 
3559. JACQUARD Neepues, G. Vickers, C. Vickers, and J. Vickers, Birstal, 
—2nd September, 1880. 

8785. CARBURETTING Gas and —y W. M. Jackson, Providence, Rhode 

Island, U.S.—18th September, 1880. 


an interest in opposing any one of such applications 
should prt in of their Objections te such application 
office f Patents within twenty-one 


List of Specifications published d the week ending 
September 25th, 1 
688%, 4d.; 4761", 4d.; 4705, 4d.; 5178, 2d.; 705, 6d.; 729, 8d.; 745, 6d.; 
750, 6d.; 763, 6d.;'760, 6d.; 763, 8d.; 769, 6d.; 772, 6d.; 790, 4d.; 701, 6d.; 
? 00, 6d.; 804, 2d.; 805, 2d.; 806, 2d.; 807, 6d.; 808, 2d.; 809, 
811, 6d.; 813, 6d.; 816, 4d.; 817, 8d.; mg 2d.; .; bia, 6.5 820, 6d.; 821, 1s. 4d.; 
822, 2d.; 824, 10d.; 825, ad.; 826, ad.; 8 ; 830, 2d. ; 882, 6d.; 8:3, 6d.; 


858, 2d.} 859, 860, 2d; 861, 4d.; 862, 6d. ; "863, 4d.; 864, 8d.; 866, 6d.; 
808, 2d.; 869, 2d.; 871, 4d.; 872, 6d.; 878, 4d; 874, 2d.; SiS, 2d.; 876, 6d.; 
877, 6d. ; 878, 6d.; 879, 6d. ; 880, 881, 882, 


Holborn to Mr. H. Reader 
ton-buildings, Chancery-lane, 


} 

*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums eee must be 
, made payable at the Post-office, 5, High 
k, her Majesty's Patent-office, Southamp- 

London, 


Oct. 1, 1880. 
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ABSTRACTS OF SPEOIFIOATIONS. 


4962. Recisterino Fares, Distances, J. Moller.— 
4th Di 


Dated 9.—(P’ L protection not allowed.) 2d. 
The tickets are formed s0 as to indicate the station at which the 
nger entered, and ly the tt to be paid on alighting. 


A combined punch and cutter is used, 
6208. Grooven Putteys, A. W. Pearce and J, Durie.—Dated 20th Decem- 
ber, 1879.—(Provisional protection not allowed.) 2d. 
The rim of the pulley is made from bars of rolled iron or steel with a 
groove in it, and which is bent to the required form. 
5282. Fine-Licuters, A. —Datel 24th December, 1879.—(Pro- 
visional protection not allowed.) 2d. 
Fir cones are open and dried and then dipped in coal tar or resinous 
liquid. 
92. Lerrer Copyine Press, W. Barker.—Dated 8th January, 1880.—(Pro- 
visional protection not allowed ) 
The press is in the form of a vice and between them works a screw. 
144. APPLICATION oF THE TipDEs as A Motive Power, V. P. Lambert and 
LB. 13th January, 1880,—(Provisional protection not 
allo 2 
A be pe yh i toemes at the mouth of a creek or cove, and is filled with 
water at Le tide, the water at low tide actuating a — by which 


air is stored at a high pummere in suitable receivers. A boat is cons 
to be driven by compressed ai: 
161. METALLIC EB. "Blount. .—Dated 13th 1880.—(4 com- 
not allowed.) 2d. 


The different parts of the eae made in the usual way are placed ina 
mould and joined together by casting metal over the joints. 
424. Drinxino Frasks, H. A, Stanton and A. J. Owen. —Dated 80th Janu- 
ary, 1880.—( Not proceeded with.) 2d. 
A tube is fitted to the cap or stopper and communicates with the 


pee shaft of the warping machine, and drive a wheel on the friction 
driving shafts for obtaining a reversing motion, On the other end of 

this shaft is a friction bowl, which drives the friction plate upon the 

section shaft ; the friction plate is the wae against which the section 

of warp is wound. The friction bowl is worked automaticall by a 

screw, on which is a catch wheel moved by a catch on the end of an 

Llever. A slot is cut in the lever, so that the catch can be moved nearer 

to or further from the centre of the lever, thus i or d 

the speed of the screw. The lever is worked by an excentric on the fol 

of the section shaft, which causes the yarn to run at an uniform speed on 

the section throughout. 

662. Exvevores, J. Lebhar and 8. 8. B. Gutmacher.— Dated 11th February, 
—(Not proceeded with.) 4d. 

ig aay is cut in a piece of the same width except at the part to 

front, where a projecting piece is left on each side, the part 

below it being ‘turned over and — to the projecting pieces by gum 

r paste. On each edge of the flap is 2 row ad gudsenione, gum being 

cmenied between it and the edges P the flap. When the flap is pulled up- 
wards to open the envelope, it separates at the perforations. 

663. Treatinc anp TransmutTinc Woop, &c., W. Boggett.—Dated 14th 
February, 1880. 4d. 

Wood, bone, ivory, or other material is reduced to a fine powder and 
softened by boiling in water to which mineral acid is added, to bring the 
powder to a state ot pulp, when paste or other adhesive ingredients are 
added, and the mass cumpressed in moulds. When dry the atin 
formed may in some cases be rendered translucent by steeping in dil 
phosphoric acid. 

664. Preventine THE orn OpsTRUCTION OF WIRE OR OTHER 
CoverinGs or Macuines ror Dressinc Meat, &c., W. Lane.—Dated 
16th February, 1880. 6d. 

One or more thin lines or currents of air are made to play one Gn 
dressing machine with sufficient force to blow vut of the meshes o’ 
—— any particles of tlour or other substance that muy have iodged 

rein, 


665. Motive Power Enoines anp Generators, S. Hallam and G. L. 
16th February, 1880. 6d. 


interior of a Chamber formed in the cap and fitted with a valve b 

the chamber and the interior of the flask. The valve is worked by a rod 

and allows the contents of the bottle to be withdrawn without removing 

the cap or stopper. 

485. Har Linines, G. —Dated 4th February, 1880.—(P1 ovisional pro- 
tection not allo 

The hat is fitted with a “tight removable lining which may be used sepa- 
rately as a head covering. 

622. Sraivep Gvass Errects, J. G. Sowerby.—Dated 6th February, 1880. 
—(Provisional protection not allowed.) 2d. 

This relates to the production in the body of the glass and in various 
colours of lines of various thicknesses, giving the contour of the folds of 
drapery, uf figures, and of other devices, 

653. Recucators orn Lamps ror THE Exectaic Liont, G. W. Wigner.— 
Dated 9th February, 1880. 8d. 

A fluid is contained in a reservoir situated above the egies sem. appa- 
ratus, and acts as the motive pa ng by which the electrodes are 
to move automatically towa each other, the electric current itself 
being used to regulate the supply of this water and to 
separate the electrodes to a suitable distance after the current has been 
established by bringing them into contact with each other. 

601. Gas Stoves, J. Adams.—Dated 11th February, 1880. 8d. 

This relates to improvements on patent No. 1095, of the year 1879, and 
consists in fitting the gas supply box, together with the burner above it, 
and all the fittings for an of air, to a rectangular 
drawer in the base of the Pye capable of sliding in and out, whereby 

explosions are preveoted, it being necessary to pull out the drawer to 

lig t the burner. An air chamber is fitted under the burners and is fed 
with ait by openings, the i area of which is sufficient to admit 
treme ten to rere My volumes of air to every volume of gas 


hydrogen or other suitable gas and air are separately com- 
on d into a where are 
the heat arising from the being employed to generate 
steam, which is used as « propelling media, the p 
from the gas aiding it. 
666. Winp.cuarp SMOKE-PREVENTER AND VenTILaToR, F. 7. Bond and F. 
Hodges.— Dated 16th February, 1880.--(Not proceeded with. 
The top of the chimney is bey with a cap, and both are so 
arranged as to direct any wind in au upw: direction, and cause an 
upward current in the chimney. 


667. A. Specht.—Dated 16th February, 1880.—(A 


communication.) 

A locking and 8} apparatus set in action by a lever of a tele- 

graph from the commanding bridge, allows the rudder only to be turned 
according to the position of this lever. It is equally applicable to hand 

or steam steering gear. 

668. TorPepo FoR PRorectTiON AGAINST ROBBERIES AND FOR 
ALABM SIGNALLING IN Raitway CagRiaGes, &c., H. Gardner.—Dated 
16th February, 1880.—(A communication.)}—{ Not proceeded with.) 

A torpedo with a very small weight is ey ese | by a string from the 
door or window, so that on the latter being opened the torpedo will fall 
and explode. 

669. ig gg or Beer, Porter, &c., W. Atkins.—Dated 16th Feb- 
ruary, 1 

On the barrel containing the beer or other liquid is placed a carbonic 
ag generator, p with feed, so that when the pressure 

in the barrel goes down below a certain point a ‘fresh supply of carbonic 
acid passes from the generator into the barrel. 


670. E. A. Brydges.—Dated 16th February, 1880.—(A 


The sides or walls of a cooking stove are formed of an po “yd — 

case with a space between them, the external surfaces and the in’ 

surfaces being made of cast or sheet iron coated with —. te 

jacketted air spaces of the sides and doors of the ovens are 

wood ashes. 

623. Inrerceprixo Hops, &c., ContarneD IN ALE oR Beer, H. Elmore. 
—Dated 12th February, 1880. 4d. 

A chamber is divided kA transverse strainer to nes the hops, the 
space above the strainer being connec! with inlet and the space 
below with the outlet. A removable cover is fitted to the bottom for 
cleansing purposes. 

626. Pointine, Suarrenino, Grinpino Wire-cagps, &c., G. and 
Ashworth,—Dated 13th February, 1880. 6d. 

A sand blast is employed to reduce the dents of the wire-card fora dis- 
tance from the — = ee which hardened and tempered steel filing or 
abrading teeth are caused oP wey between the dents of the cards, which 
are finished by an emery roll that has been trued by an emery wheel. 
639. mage anp Heatixo Feep Water, &c., 4. Bell.—Dated 13th 

February, 6d, 

The ts into two chambers, whence it flows th 
prc ben media to a central chamber from which it is conveyed to 
economiser or steam generator. A valve is connected with the inlet 

and b ‘4 it a return current for —— the filter is 
obtained. For eating the filtered water it is caused to flow through a 
series of two or pipes popes within a flue, the water travel- 
ling in the opposite to the of combustion. 
641. Removine the or ‘Cessroois, &c., W. R. Lake.—Dated 
13th February, 1880.—(4 communication.) 6d. 

A stopper fitted to the vat prevents overflow when the vat is full under 

ure of the force pump. A warning signal indicates when the vat is 
hui The gases from the vat are consumed in a furnace of special con- 
struction. To prevent smell a metal cylinder allows of the instantaneous 
emptying of the filling pipe. 


642. Fastenino Carriace Doors, J, Edwards.—Dated 14th February, 


1880. 
An body is interposed between the door and the bod: y BB 
the door remaining closed without bei 

a 8) a bolt is employed, and when the door is properly cl istened. 
with a recess in the door jamb. 
651. Sream Enaives, J. Turnbull, jun.—Dated 14th February, 1880. 8d. 

In engines where a parallel motion is at the 
end of —, the piston rod is extended out ae the o) 
end of the er, the parallel motion applied also to this 4 
When ss is at this end one of the rocking levers is formed 
with ome connected to the pump rod or — by a con- 
coal ee rod, or by a parallel motion. A simple sliding scroll = 
mounted on a shaft driven by wheel rr at the same speed as th: 
engine crank shaft, and actuates cu valves mounted to slide 
at right angles on the back of box slide new fitted at each end of the 
steam valve chest. 


652. Cieanino on CLEARING Carbs, J. Webster, jun.—Dated 14th Feb 


ruary, 1880. 
To the “‘ fancies,” ‘angle strippers,” or are 
applied two card ents, parallel m to 
work evenly with the rest of the cards, , OF "withdrawn below the level of 
such so as to be out of use their teeth 
durin, re bed rotary motion may on toon? into the other cards, and 
thus clear them of the accumulated dirt. 


W. H. Brogden and EB. Casper.—Dated 14th February, 1880. 


megeng mama of the ordinary kiln is constructed of sufficient length 

Pa two ree trucks, and at the ends are a pair of doors made to reach 

to the ground, so that when allowed to descend they exclude phen 

air from the kiln. The a between the exterior and interior door is 

utilised as a drying 

656. For Starrs, W. H. Lindsay.—Dated 14th Feb- 
ruary, 1 

The tread is SM pullt ‘of blocks which can be turned from front to back 
and from side to side, till its face is completely worn off, and then can be 
turned over, presenting a fresh face that can changed about _ the 
former. The blocks fit into an iron frame of the size of the 
658. Twistinc, anD Prerartna Macuinery, J. H. 

—Dated 14th February, 1880. 

In order to run the bobbins at such a varying rate of speed that the 
yarn is delivered on to the bobbins from the flyers at an equal tension 
throughout the length of the traverse, on the spindle and resting on the 
lifter plate is pl: a loose collar, with that fit holes in the bobbin 
flange. At the back “of each spindle is another revolving spindle, on top 
of which is a wharl covered at the circumference by a ring of india- 
rubber, Near the bottom of the latter spindle is another wharl adjust- 
able on the spindle, and in contact with a sliding cone secured on the 
spinning spindle, and it is raised and —— by a separate lifter work- 
ing in unison with the lifter for t g t 


660. Dror Box Looms ror WEAVING, R. Ht and C, Bllis.—Dated 14th 


1880.—(Not 
a= le chain and one ordi ttern chain and star wheel are 


loyed for weaving the body of e handkerchief, and a third pattern 
ore inishing chain. 
661. SecrionaL AND Macuings, R. and 8. 8. Hall and 
ie J. Dated 14th Februai 6d. 
ler to a) a sec machine to Singleton 
‘spp sectional machine to, Singleton or othe 


The interior part and the outer case both rotate, but so that the axis of 
rotation of one forms an angle with that of the other, the vertex of which 
is the centre of a ball, which with fan-like wings fastened round it forms 
the interior * Ret. The magnitude of this angle determines the stroke of 
the e length of which is exactly like the length of an arc 
defined between the two side walls of the case on the inner surface of 


the spherical case distance between the centre of gravity of 
the fan-wings of the and the centre of the latter determines the 
length of crank. 


672. Curtinc axp SHAPING Vous, W. R. Lake.—Dated 16th February, 
1880.—(A communication.) 6d. 

A tool whose head is made by twisting the metal to a right angle with 
the shank is employed ; a head is provided with a cutting lip, knife 
edge, and two cutting plates of different lengths, between which runs a 
groove, extending from the rear edge of the tool to the extreme Talis 
edge of the wor lip, and is curved like the arc of a circle, thus 
the bottom of the groove at the forward edge of the ong ip 
somewhat lower, and at the rear edge of the tool somewhat higher than 
at the middle of the tool ; this curve prevents too great a tearing of the 
woes in cutting. The lon, cutting plate has a double row of teeth on its 

pper edge, and between them runs a channel for the escape of cut wood. 
The 1 teeth on the outer side are larger and higher than those on the 
inner side. The other plate has a single row of teeth on its forward 
edge the side of the cutting lip. The tool is used to cut buttons, blocks, 
or ovals, 
673. ANIMALS TO EB. A. Brydges,—Dated 
16th Fe 880.—(A communication.) 6d. 

A metal cap is fitted to the forward end of the draught pole, and made 
fast by screws. The cap has a pair of lugs at its opposite sides, between 
which are on hooks to receive the coupling chuins attached to the 
hames of the horse collar. The hooks are pivotted at their forward ends, 
their rear ends lying in recesses in a thickened portion of the cap. To 
keep the hooks closed a —_— ring receives a tendency to move 
forward by a spring in a recess in the ring and abutting on a collar 
on the pole behind the ring. 

674. Securtsc Borrtys anp Srorrers, &c, G. Travis and T. Hill. 
—Dated 16th February, 1880. —(Not proceeded with) 2d. 

A cap or cover is fitted in slides and can be raised from or lowered on 

to the top of the bottles, where it is secured by a lock or catch. 


For THRasHine Macarnes, 7. Cooke.—Dated 
1 


On top of the machine is a pair of endless chains pass round ro‘ 
ms, and connected to transverse bars. Between the is a fi 
, over the upper surface of which the bars pass and return 
beneath it. The sheaves are laid on the table and the crop is carried 
along, and falls on an inclined board to — a vibrating motion is 
imparted, the crop passing from the board to the thrashing drum. To 
open the sheaves as they travel along the table a transverse axis is made 
adjustable above the table, and carries two rows of teeth, a roc 
cran 
677. Materiats ror Basic Fire-proor Bricks, A, Bonneville.— 
ted 16th February, 1880.— (Not proceeded with. 
The materials are prepared with gypsum or freaniy d sulphat 


Iceland moss, glycerine, and water, dried and passed 
through a bath of alumina, after mr og of it is partially with plumbago or 
any of the various metals in powder. 


684. Cuineeinc THREaDs or Fisrous By W. A. 
lith February, 1880.—(A communication.)—(Not pro- 
ceeded wi 

Dye is injected on the frames so that it penetrates into the intervals 
between wooden pieces between which the threads are bound, 


685. ney &e., F. Saye.—Dated lith February, 1880. 6d. 
The h is made in sections of above 3ft. by sft. 


686. Pue Fasrics, J. R. Hutchinson.—Dated 17th February, 


1880. 4d. 
The cockle is effected by altering the “‘ tie-ups” of the cloth in such a 
Manner as to break up the twill on the back, substituting in place of it a 
much plainer back with very little twill. 


687. Sconces on CaNDLE HoLpeRs FoR &e., H. Pohl- 
mann.— Dated lith February, 1880.—{ Not 
en bracket is made to slide telescopically so as to lengthen or shorten 
e sume. 


688. Brexcu- Fire-arms, P, A. Compte de Sharre.—Dated 
February, 1880. 

The obturator or dutia apparatus is, by novel mechanical combina- 
tions, commanded either directly or indirectly by the movements of the 
cock. A novel mechanical combination effects the extraction of the 
empty a in a straight line parallel with the axis of the gun, and a 

is provided to allow of the weapon being rapidly re-charged. 
689. reba G. W. von Nawrocki.—Dated 17th February, 1880.—(4 com- 
ot iron tween two o! a 
to each other, the edges of which are chamfered so as to form —— 
surfaces, which touch each pega a rectangular space being left between 
them of the form of the nail to be reproduced. 


TILEs, Pratres, &c., J. B. Shaw.—-Dated lith 
‘ebruary, 

Any desired y thy ‘is printed u; the tiles, quarries, slabs, and 
plates direct in one or more colours, by means of elastic printing surfaces 
in an ordinary printing machine. 

691. AkMouR FoR GUNS AND THEIR 
H. Studer.—Dated lith February, 1880.—( Not proceeded wi 

The spherical armour prolongs the bore of the gun with 4 slightly 
enlarged diameter, thus allowing the uninter:upted flight of the pro- 
jectile, and effectually protecting both the gun aud its embrasure. 

602. WasHinc, BrReakInc, AND BeaTinc ENGINES FOR MANUFACTURE 
OF Paver PULP, A. Forbes.—Dated lith February, 1880. 6d. 

The tub in which the raw material is placed has the form of an elon- 
gated vat, and is fitted with two narrow longitudinal partitions running 
to within a short distance of each end. The central channel has a new 

and mixing paddle felted in it to revolve on a transverse axis near 

one énd, formed with its boards or floats set alternately. in 
planes at reverse angles to one side and the vther of the axis of 
revolution, so that the pulp is lifted from the central channel 
at both sides, ge delivered alternately towards the opposite sides 
into the ite side ls in front of the paddle on un inverted 
V or doubie inclined dividing board at that end of the vat. The 
material lifted is led down and around the ends of the partitions to 
the two side channels, an equal portion into euch, then continuing to 
flow th h those in the same direction, through below the 
washing paddles, and cutting or breaking rolls placed in them to the 
other ed of the vat, where the two streams meet, are intermixed by 
collision at this end, ’and thence flow back through the central channel 
towards the lifting and mixing paddle at the opposite end, where the 
same operation is repea' 

693. on Fixinc Sueets or Grass, Baines.—Dated 17th Feb- 

ruary, 1880.—(Not proceeded with.) 2d 

On each pane of glass is cast a cree Fy or stud to clip or embrace the 
framework on which it is placed, at the same time by its overlap on the 
previous laid pane producing a water-tight joint. 

ebruary, —(Not proceeded w 

The stick is replaced by a tube in which is an india-rubber spring, 
attached at one end to the ferrule at the end of the tube, and at the 
other to a bolt running inside the tube and secured to the runner. When 
closed the bolt is retained by a catch on the handle, and is disengaged by 
pressing on a button. 

695. ox Conpucrors TELEPHONIC OR TELEGRAPHIC PurR- 
poses, W. K. Lake.—Dated lith February, 1880.—(4 communication.) 


insulating covering and an external electric cond 
wi of the line wire, but in electrical commu- 
nication with its external electric conductor, and in communication with 
the ground, wh y electric current: caused by escape or induction from 
an outside source are carried off to the ind , and thence 
with little resistance to the ground at any suitable point. 

698. SypHons ror Borr.ine Liquors Liquips, Willoughby. — 
Dated lith February, 1880.—(Not with.) 

A hollow elastic ball is connected to the woh, am when necessary 
to charge the syphon the ball is compressed, and the orifice at the outer 
end of the syphon closed. On releasing the ball its expansion creates a 

vacuum in the syphoa, which is thereby charged. 
697. CooLine Liquips, F. Hocking.—Dated 17th 
February, 1880. 8d. 

A vat with inclined sides is made large enough to contain one, two or 
more smalier vats of similar section inside the former so as to leave 
a space between the inner and outer vessels at their sides and bottom. 
The inner vessel has two horizontal pipes on each side, placed one above 
the other, those on one side being intermediate with those on the other 
side. These pipes pass through stuffing boxes in the ends of the vi 
and are free to turn therein. Attached to each pipe is a hollow 
chamber, extending across the inner vat and formed ot sheet metal brazed 
or rivetted to a brass frame and to the pipes to which they are attached. 
These chambers are perforated and stayed with ferrules, and are capable 
of being turned up as leaves on the respective sides of the vat by the 
pipes from which they emanate turning in the stuffing boxes. 

698. Yarn Sincemne Macuings, S. Newsholme and H. and T. Scatchard. 
—Dated lith February, 1880.—( Not proceeded with.) 2d. 

The bobbins are placed on the ordinary and the yarn conducted 

round two grvoved pulleys mounted on studs tixed a short distance ~g 4 
each other. While passing from one y to the other the ‘sunk 
singed, after which it leaves the second pulley and is conducted t! 
a ous fixed in a lever mounted in a bracket, so that if the yarn ‘3 
broken the lever will fall and strike a pin, which will actuate ‘a catch 
lever in connection with a weighted lever, which when liberated raises 
the bobbin containing the singed yarn from off the driving pulley. 


699. PREVENTION OF THE INJURIOUS Errects oF INDUCED oR EscaPinG 
ELecTRICAL CURRENTS IN TELEPHONIC OR TELEGRAPHIC LINEs, W. 

R. Lake.—Lated February, 1880. 6d. 
This comprises of insulators, sustaining line wires or 

tors, and pean tor therefor in electrical communication with each 


of lime as cement. This cement is prepared by chetieg burnt lime and 
adding at the t of the g heat about half, by weight, of 
concentrated sulphuric acid. 


679. Crvets, J. Mallol.—Dated 16th February, 1880. 6d. 

Three glass receptacles are fitted in a frame to which covers are 
instead of to the rece; , Which form cruets for salt, pepper, and 
mustard. emg in the shape of sugar tongs is used to sprinkle 
the pepper an 
680. anp Lamp Stoves, B. A. Rippingille,—Dated 16th February, 


A lower or flatter cone is used than usual, and is fixed ee 
orming the bottom of a lamp stove or the division plate of a lamp. 
wick tube stands a short distance below the cone plate so as to Be 4 
the tank and burner to be readily run into position. The invention also 
relates to Sapeenantte in stoves with an oven in the centre, and seats 
for culinary vessels on either side; and in means for heating water for 
baths and other purposes by causing a Ss of the water through 
inclined flat tubes heated by a heater placed within the water. 


681. PLanine Curtine G. H. and R Sumner.—Dated 
16th February, 1880.—(Not proceeded with. 

To the crosshead of a planing machine is attached a aus box having 
the usual to-and-fro motion between the This box is fitted with 
me inner sliding box, which can be raised or lowered, and is fitted with 

box, to which the tool is fixed. Below the inner box is a small 
chisel box with a tool arranged to cut the reverse way. 
682. OxyYGENATING, AERATING, ATTEMPERATING, BLENDING 
Ma rt Liquors, &., @. G. Cave.—Dated 17th February, 1880. 6d. 
A vat to receive the liquid to be treated is provided at the bottom with 
a coil of piping perforated at its upper , and communicating with a 
central chamber, with which communicates a pipe from outside the vat, 
fitted with a back stop valve and an inlet cock. The vat is air tight an 
pe end boing atic an sir pe the u r of its interior, the 
penal end being atta an air pum e communicating w: 
with a b ter with which th. 


il is 
Hauid is to be treated. 
683. Derosrtina Lace, Net, AND TEXTILE 


of the shanks or fingers, and a wire connecting the latter wire witha 


700. Fituine Borrtes with CARBONATED Liquips, &c., F. Barrett and 
W. Bruce.—Dated 17th February, 1880. 4d. 

The bottles are placed in a trough full of water, and being full are 
removed mouth downwards, the internal stopper closing the mouth. 
The bottles are placed in this p ition over a and filled with 
carbonic acid gas, the water passing out through a ‘suitable valve. The 
communication with the gas supply is now shut off, and the carbonai 
liquid admitted under p 
'701. SECURING THE Tines or Raitway anp Tramway WHEELS, F. C. 

tn February, 1880.—(4 communication.)—(Not pro- 


Two wrought rings, so formed as to key into the tire, are interposed 
between the tire of a wheel and the spoke ring, in order to prevent the 
extension or straightening of the tire, and the breaking off of parts in 
case of fracture. 


Domestic Fire-orates, G. K. Hannay.—Dated February, 1880. 


6d. 

A reflector or plate is placed at an angle above the level of the fire, and 
between it and the chimney, so as to prevent or diminish the escape of 
heat by the chimney. 
70S. Conpensinc J. H. Johnson.—Dated 17 

February, 1880.—{A communication.) 8d. 

The condensation of vapours of volatile substances, which are ovtained 
or refined by distiliation, is effected by means of air instead of water, 
for which purpose the apparatus is made with such an extent of cooling 
and condensing surface that by causing sheets of air, which are continu- 
ally renewed, to act upon this surface, a perfect condensation of the 
vapours is effected. The condition of the temperature in the apparatus 
by heating the sheets of air in contact with the sides, ensures in itself a 
continuous oscillation of the air, which is constantly being renewed on 


\ 
communication with the ground, whereby provision is afforded for carry- ; 
ing off escaping or induced currents at various points. It also comprises 
the combination with insulators, sustaining line wire, and shanks or 
fingers of wood or other material, forming supports therefor, of con- 
— | 
‘ 


256 THE ENGINEER. Ocr. 1, 1880. 
the external surface of the To accelerate the circulation the | come in contact with the axle of the wheels, and are secured at each end | that is a hollow divided base, with an opening at its lower part com. 
refrigerator is enclosed in a or chimney with a natural draught. to a clutch plate revol: in round the axle, but not in contact. | municating with a vertical breast pipe, forming one leg of a syphon, and 


‘704. Treatment oF Worts, H. Daniel.—Dated 17th February, 1880. 6d. 
The sparings of worts of low gravity are concentrated by boiling in a 
vacuum until they are of any desired specific gravity, for which pi 
a vacuum pan with steam jacket and coil is employed. A float indicates 
the quantity of wort in the pan, an agitator breaks up the head of the 
wort and prevents frothing and boiling over; a vacuum gauge, thermo- 
meter, and an air cock, to admit air if necessary, are employed. 
'706. ANTi-FRICTIONAL BeaRtnG OR BusHIncs ror PuLLey Saarrts, &c., 
W. R. Lake.—Dated 17th February, 1880.—(A communication.) 6d. 
The bearing consists of a series of rollers, an annular Yo and a box 
or case. The rollers, intermediate of their length and the are 
constructed to be interlocked with each other, and the rollers turn within 
and upon the plate. 
‘707. Jewe.tery, Burrons, Comps, &., A. M. Clark.— Dated 17th 
February, 1880.—(A communication.) 4d. 
Pieces of glass or enamel are mounted on wires, which are 
through holes in the metallic band to which they are to be sec , and 
the two secured together by placing them in a galvanic bath. 


‘708. AtmowenTary Propvucts, AND PROCESSES AND MACHINERY FOR PRE- 
PARING THE SAME FROM CeRea.s, A. M. Clark.—Dated 17th February, 
1880.—{4A communication.) 8d. 

To scour the grain it is treated in a machine in which rubbing hands 
revolve in a case in combination with deflectors, and a trunk or suction 
blast carries away the hulls and dust. The grain is then cooked by the 
heat of steam or vapour, and then dried at a gentle heat by steam or 
hot-air while agitated. An infants’ food is composed of ground barley 
mixed with nitrates and phosphates of wheat, obtained by pulverising 
wheat so as to separate the starch by sifting. A food for the use of 
a a and others consists of selected white wheat and pearled barley. 
A third compound for infants, invalids, and others, is prepared from 
wheat, barley, and sugar. 

‘709. Articles oF MetaL, A. M. Clark.—Dated 17th February, 
1880.—(4 communication.) 4d. 

One kilogramme of alum is dissolved in water and one litre of 
ammonia is added, and precipitates the alum in the form of a jelly, 
which is placed on a filter to drain, after which it is put into a porcelain 
capsule, and 500 grammes of nitric acid is added ; 150 grammes of car- 
bonate of cobalt is dissolved in 200 grammes of nitric acid in a separate 
capsule, the solution being aided by the heat of a sand bath. This solu- 
tion is poured on the former and well mixed, the acids being then eva- 
porated in asand bath and the product calcined over a strong fire. 600 
grammes of this product is melted with 3-200 kilogrames of red lead, 
800 gramames boracic acid, and 200 grammes finely pulverised white glass. 
The article to be gilded is coated with the product, which is first ground 
up with spirits of turpentine. The gold liquor ists of 100 g 
pure gold, 200 grammes muriatic acid, and 100 grammes nitric acid. To 
the solution is added 2 grammes pure tin, and 2 grammes arsenious acid. 
About half the acids are evaporated, and when cvol 150 grammes of dis- 
tilled water is added. 150 grammes of turpentined balsam of sulphur, 
40 grammes of Venice turpentine, and 200 mes of essential oil of 
lavender are then heated in a separate vessel until the liquid is of a — 
red colour, when after the ing the former solution is slowly add: 
The acids are then removed as carefully as possible and the whole let to 
stand, after which 50 grammes of ammonia is added drop by drop. After 
a further rest of two hours 300 grammes of essential oil of lavender are 
added and the product filtered through paper. The article coated wit 
= first preparation is heated in a muffie and coated with the gold 

quor. 


‘710. Bricks P. Bawden.—Dated lith February, 1880.—(Not 


The machine grinds or pugs the clay, washes sands, and fills the brick 
moulds, cleans the pallet boards, sands them, and pushes them under the 
brick moulds to receive the bricks. The pallet board with the brick on 
it is then lowered down gently on toa “ page” formed of pieces of o—_ 
iron, on which they are received and pushed away from the machine to 
loaded on to wheelbarrows. 


‘711. CaTrLe Cris, 7. Warner.—Dated 18th February, 1880. 4d. 

The crib is made of corrugated galvanised iron, formed into a ring, and 
at the top and bottom edge is rivetted an angle iron ring. The legs are 
made of angle iron, iron stays being employed to connect and support 
the legs, and to keep the crib at the required height from the groun 
‘712. RecuLator ror Gas OR OTHER B. W. Maughan.—Dated 18th 

February, 1880. 4d. 

A chamber is divided by a fixed yet adjustable diaphragm into two 
parts, one for inlet and the other for outlet. In the inlet is suspended 
a swinging diaphragm smaller the section of the chamber. The 
latter diapbragm has on its back conical projections which enter holes in 
the adjustable diaphragm. 

‘713. SeLr-rEEDING APPARATUS FOR THRASHING Macutnes, E. W. Pamplin. 
te partiti fi tecting 

An elevator is formed with two separa’ ions, one for 
and distributing the grain as it is drawn upwards by chains with wih 
and the other to prevent waste of loose or scattered corn, and to prevent 
accidents to workmen on its return motion, the various speeds 
obtained by unequal pulleys fixed at the top end of the elevator, over 
which the chaims run as well as over other pulleys at the bottom. The 
elevator is attached to a hopper fitted with oscillating boards attached to 


‘714. DisPLayinc ADVERTISEMENTS OR Goons, H. J. Haddan.— Dated 18th 
February, 1880.—(A coinmunication.)—(Not with.) 2d. 

A sheet carries a number of advertisements, and is reciprocated or 
revolved so as to exhibit them successively. 

‘715. Roap Sweerrse anp Dirt Macurnes, J., J., and D. 
Barker.— Dated 18th February, 1880. 6d. 

A circular rotary brush works behind a flexible roller, revolving in an 
opposite direction to the brush, so that the dirt is lifted and thrown into 
a receptacle in front, from whence it is lifted by a chain of buckets and 
deposited in the cart. 

‘716. Mutes ror R. Redford.—Dated 18th. February, 1880. 4d. 

In order to prevent snarls in yarns, the unlocking of the faller is con- 
trolled . & tomatic arrang tt governed by the tension of the 
yarn on the lower faller, thus being less dependent on the skill or care of 
the minder. 

717. = a, A. Murdock.—Dated 18th February, 1880.—(Not proceeded 
with, 

The box has ridges east on its inner bottom side of such size and so 
arranged that the heat is diffused equally over the bottom surface. To 
the centre of the inner side of the bottom is attached a stud which passes 
through a hole in the cover. The heater is inserted in the box and a 
catch formed in a groove in the stud secures it in position. 

‘718. Governors orn Speep Recuiators, J. D. and R. D. Napier.—Dated 
18th February, 1880. 6d. 

A shaft of the prime mover has a disc with a series of blades on one 

lace. Loose on the same shaft is a second disc also with blades on one 
face, and the two discs are placed with their bladed sides facing each 
other, and so that the blades of the rotating disc just clear those of the 
other The two discs are situated in a box filled with water, and the 
loose one is fitted with a pulley and a chain which transmits action to 
the e valve or other regulating valve. 

‘719. Taps anp Vatves, J. E. Dudley.—Dated 18th February, 1880. 4d. 

The interior of the body is cylindrical and the plug fits the same, being 
fixed at the lower end of a screwed —. The nut through which the 
— works also fits the interior of the body of the valve, and has two 
short arms on top, fitting two recesses at the top of the body to prevent 
itturning. The lower-face of the plug has an annular recess, and the 
seating fitted in the lower part of the body is made with an annular pro- 
jection. Round the seating is a recess in which the rim of the plug fits, 
both recesses being fitted with vulcanised india-rubber rings. 

‘720. WaTerrroor Pacxine Material, &., Quin.—Dated 18th Febru- 
ary, 1880. 4d. 

The material is made by the combination of two + ig: of paper with a 
central layer of cloth or woven fabric, the wh: being cemented 
together with india-rubber solution or cement, and then submitted to a 
vulcanising process. 


Hose Pipe, Quin.—Dated 18th February, 1880. 


A solution of india-rubber is run through a 1 of seamless woven 
hose, so as to coat the interior surface. A piece of canvas is then wound 
round a mandril so as to form a tube, coated on both sides with india- 
rubber solution. This tube is drawn inside the woven hose, and then a 
sheet a rs eal or a piece of india-rubber tubing is drawn inside the 
canvas tube. 


‘722. Nor Locks, A. M. Clark.—Dated 18th February, 1880.—(A communi- 
terre proceeded with.) 2d. 

A forked and bevelled locking pin enters a radial slot in the nut and 
engages in ves in the bolt, et held therein bya ———— 
—_—o es against a shoulder formed on the nut. A ke set in 

e nut in such a position that by turning the key the nut is locked. 
723. Toots Brusues, A. M. Clark.—Dated 18th February, 1880.—(A com- 

munication.) 6d. 

The brushes are formed concaved to clean the ouside of the teeth, and 
convexed for cleaning the inside. 

‘724. AssisTING THE SToppinc AND STARTING or TRAM Cars, &., B. F. 
Cocker.—Dated 18th February, 1880. 6d. 
One or more lapped spiral springs are arranged to coil round but not to 


Each clutch plate is held stationary by a catch actuated by a lever, 

which works a clutch keyed on to the axle of the tram car, so that when 

the clutch is in gear the catch is out of gear and vice versd. 

‘725. Distrisutinc CuRRENTS FoR ELEctric Lamps or CANDLES, J. 
Imray.—Dated 18th February, 1880.—(A communication.) 6d. 

This consists, First, in the use, in combination with an electric candle, 
of a bent compound metal strip arranged to make contact, which 
excludes the candle from the circuit when the strip becomes heated by 
the neighbeurhood of the voltaic arc; Secondly, in completing the 
circuits to a number of electric lamps or candles by means of mercury 
cells and metal pins arranged helically on a shaft, which, when one light 
is extinguished, is caused by an electro-magnet brought temporarily into 
circuit to turn partly round so as to bring the next light into circuit. 
‘726. ORNAMENTAL SLaBs OR PaNneEts, A. McLean and G. Green.—Dated 

18th February, 1880. 4d. 

A slab of plaster of Paris is made perfectly smooth and any uired 
design cut into it. A cast of the design is then reproduced in Keen’s 
cement and as a mould, the spaces circumscribed by the design 
being filled with cement of any desired colour. The whole slab is then 
covered with cement of another colour to any desired thickness, and the 
slab removed from the mould. The design is then filled in with a dark, 
coloured cement, and the whole polished in any convenient manner. 
‘728. Gas Apparatus, S. and J. Chandler.—Dated 18th February, 1880. 6d. 

An iron vessel is divided into separate compartments, each containin; 
sheets of iron or other material extending the whole width of the vessel, 
but terminating a certain distance from the top and bottom. Each 
division plate also terminates at a like distance alternately so as to give 
the gas an upward and downward course through the vessel. A suction 
and throw -—e are applied to each bay to draw the liquor from bottom 
of tank, and deliver it into a perforated trough at top of vessel for dis- 
tributing the liquor over the purifying material for the purposes of 
purifying gas from impurities such as ammonia, carbonic acid, and 
sulphuretted hydrogen. 

‘730. Wurre Leap Piement, IW. R. Lake.—Dated 18th February, 1880.—(A 
communication.) 6d. 

The fumes from lead ores, or waste lead fumes from lead smelting or 
refining operations, or pulverised lead ore, are over a fire into a 
generator flame or through a heated retort, which purifies the fumes and 
refines them, so that when passed through the cooling pi and are 
caught in the bags of textile fabric they are very pure and white. 

731. Sream Generators, J. Bellamy.—Dated 19th February, 1880. 8d. 

The ducts of bustion from the fire-place, which is inside the 
shell of the boiler, after passing through fire tubes to a chamber at the 
back end of the apparatus, are caused to pass thence through the water 
space to the front end of the apparatus by return tubes of larger 
diameter than the first fire tubes, such diameter not being less than 
one-twenty-second of the length, and such tubes being so proportioned 
that the sum of the cross-sectional areas of the return tubes shall exceed 
the sum of the cross-sectional areas of the first fire tubes. From the 
front end the heated gases or products of combustion are carried back 
to the rear end in flues or channels arranged outside the boiler, and 
thence they escape to the chimney. 

732. Currinc anp Mixcina Savusace Meat, &c., 7. Williams.—Dated 
19th 6d, 

A horizontal shaft carries one, two, or more series of knives with a 
rotary bowl, the pivot of which works in an oil cup, and is capable of 
being lifted with the bow] by a lever to facilitate lubrication. The knives 
are secured in pairs, side by side, to the o ite side of bosses on the 
cutter shaft. Each knife is slotted, and the screws, which secure the 
knives, pass through the slot and enable the knives to be readily 
adjusted to compensate for wear. An opening is left in the cover of the 
bow! at the front of the machine to facilitate feeding and turning the 
knives working through slots in the cover. The knife table is brought to 
the front of the machine, and is there secured by pins or harps. 

‘733. Kircnen Rances, W. H. Hughes.—Dated 19th February, 1880. 8d. 

A hood is capable of being drawn out over the fire (when an open fire 
is used) sufficiently to convey the prod oO bustion to the flue, 
with which it communicates, or when not in use, of being folded back 
flush with the back of hood frame and coverings. 

734. Vatves ror Barrets, Casxs, &c., W. R. Lake.—Dated 19th 
February, 1880.—(4 communication.)—{ Not proceeded with.) 2d.: 

Spring flap valves are oo. the holes by means of which they 
are pivotted to the body of the valve being elongated, so that as the flap 
is pushed away from the valve face by the end of the tap com in con- 
tact with its centre, when the tap is passed through the whole in the 
cask or barrel head, it leaves the valve face in a lel direction until 
the pivot rod comes in contact with the ends of the elongated holes in 
the flap, which then swing round on the rod to allow the end of the tap 
to slide beyond its face. ‘ 


‘735. Hotpive Giopes ok OTHER GLASSES USED witH Gas, &c., W. B. 
Witkinson.—Dated 19th February, 1880. 4d. 

In addition to the outer horn on each arm of the support is an inner 
shorter arm, the glass being placed betweea the two ; and to one arm is 
applied an additional arm to turn on a pivot and lie against or near the 
inside of the glass, where it is secured by a screw. 

‘736. Actions ror Pianorortes, Prantnos, &c., C. Kesseler.— Dated 19th 

e action allows an easy ngagement in pianofortes, preservi e 
ints of contact between the pusher and supporter from anneneealy 
ction, thus greatly sparing the working surface, in consequence of 

which, and the possibility of balancing the weight of the pushers with a 

counterweight, an exceedingly gentle touch is obtained. This effect is 
uced by the hammer being uot only pushed, but at the same time 
wn by a string or its equivalent attached to its bar projecting over 

the turning joint. The key moves the repetition lever, whereby the 
pusher is raised and caused to operate upon the supporter, and at the 
same time the ether end of the repetition lever moves downwards, pull- 

ing the shorter part of the lifting beam of the hammer by means of a 

— placed about the hooked end of a spring attached to the repetiti 

ver. 

‘737. Lusricatinc BEARINGS OF MACHINERY AND SURFACES IN FRICTIONAL 
Contact, G. H. Smith and H. B. Barlow.—Dated 19th February, 1880.— 
(Not with.) 2d. 

As applied to lubricating loose pulleys and stud wheels, one or more 
holes are ed in the boss parallel with the bearings and opened into it, 
such holes being filled with fibrous material. 

738. Warre Cement, J. C. Bloomfield.—Dated 19th February, 1880. 2d. 

A limestone which burns milk white is calcined, and 5 per cent. of 
sulphate of lime added. The product is reduced to powder and mixed 
with about its own weight of ground flint or silica, adding first one-half 
of the silica —— to an impalpable powder, and afterwards the other 
half of the silica ground fine. 

‘739. Puriryine Cast anp ConvERTING IT 1nTO Wrovcut J. 
Imray.—Dated 19th February, 1880.—(A communication.) 6d. 

Cast or pig iron is treated as in a convert:r, by blowing air through it 
so as to eliminate impurities, and is then mixed with a oy og quantity 
of less pure iron, so as to obtain serviceable pig; or it is treated or 
puddiled in a rotating or oscillating furnace, so as to produce balls for the 
manufacture of wrought iron. 

‘741. ArtiriciaL Stone on MARBLE, W. E. Gedge.—Dated 19th February, 
1880.—(A communication.) 4d. 

To a solution of 5 lb. pearlash in 100 gallons water is added 2 quarts of 
a composition of 79 parts silica, 13 parts water, 3 parts fe oxide, 
4 parts alumina, and 1 part magnesia, such posi lei 
and ground fine. To the solution is then added 3 Ib. tungstate of soda, 
and after thoroughly mixing, 25 drachms of tartaric acid, 6 troy ounces 
bicarbonate of soda, and 12 troy ounces tartrateof potassium and sodium. 
Stone is made from cement and silica, to which the solution is added, 
and marble is made by gypsum in place of cement and suitable colouring 
matters. 

742. Creansinc THe Warer FRoM SuGAR MANUFACTORIES, 
m8 J. G. Toague.—Dated 19th February, 1880.—(A communication.) 


The discharge waters fall first on a wheel with ladles or buckets, 
whereby foam is formed and is thrown out by the wheel and buckets. 
and is taken away by a channel with sieve bottoms. The water free o 
foam falls into a vessel divided into two parts by a sieve, after having 
passed through which it is conveyed to a warming apparatus open at the 
se ng facilitate cleaning, where it is raised to 75 deg. Celsius, and lirae 
white of a specific gravity of 1-021 kilog. pro cubic decimetre or litre is 
added. It then flows into large covered reservoirs, and receives an addi- 


tion of chloride of The cl d water is then used to warm 

the discharge water to be cleansed. 

743. Brake Apparatus, F. W. Eames.—Dated 19th February, 
1880. Ils. 


This relates to improvements on patent No. 225, of the year 1879, and 
consists of a novel arrangement of compound ejector for exhausting two 
systems of vacuum pipes, which are used for appl; the brakes of the 
railway train automatically and by hand. The inner end of the main 
ejector pipe terminates in a valve box, and forms a spindle on which a 
flat faced slide valve is mounted loosely so as to be free to turn thereon. 
Into the bottom of the valve box enter the two vacuum pipes, for the 
purpose of bringing these pipes alternately into connection with the air 
or with the main ejector that is employed. 


AND Puriryine Water, J. Wright.—Dated 19th February, 
A Berryman feed-water heater has a girder, plate or syphon bottom, 


| at its upper nto an open or closed conduit or tin 
dish constituting the other leg of the syphon. This base is for the rece; 
tion of the water of condensation, which thus accumulates in a lar, 
body, and is through the breast pipe into the tin dish, and 
thence escapes when a given level is attained, or any excess of pressure 
takes place. 

'746. Lone Span Brivoss, A. Barclay.—Dated 20th February, 1880.+(Not 

proceeded with.) 2d. 

This relates to improvements on patent No. 867, of the year 1880, and 
consists of making the ers or trusses so that they do not 
meet in the centre of the span, but a space is left between them, which 
is bridged by a lattice or bowstring girder resting upon the end of the 
two projecting triangular girders. 

'74'7. Hooks anp S:1acKLes As SuBSTITUTES FOR PANTALOON Buttons, W’, 
n-Brown.— Dated 20th February, 1880.—(4A communication. )—( Not 
ceded with.) 4d. 

A hook forms F ag of a rouad disc, which is secured to the taloon 
by sewing, and the brace is provided with a ring to take on to the hook, 


748. Manures, J. Duke.—Dated 20th February, 1880. 6d. 

Silicate of lime or of potash, soda, or alumina is added to the same 
quantity of peat charcoal and superphosphate of lime, the mixture being 
used as a filter for urine, gas water, sewage or other liquid containing 
phosphates, potash, nitrogenous or other matters. 


'749. Apparatus For KinpLING FLAME, APPLICABLE AS A SUBSTITUTE FOR 
Matcues or Fusees, G. de Winton.—Dated 20th February, 1880.—(A 
communication.) td. 

A strip of paper treated with any substance that will ignite on being 
brought in contact with a roughened surface or with amorphous phos- 
— is enclosed in a casing, one end passing through an orifice where 1t 

nipped. At the side of the orifice is a candle covered by a i a portion 
of the sides of which is roughened. On opening the cover the paper is 
ignited and sets light to the candle. 


‘751. TeLtecrarn Wires, F. J. Cheesbrough.—Dated 20th February, 1880.— 
—(A communication.) 6d. 

The telegraph wire is incased in lead and covered with a spo! or 
fibrous coatirig of asbestos, mineral wool, spun glass, or other non-inflam- 
mable substance interposed between the wire and the casing, and filled or 
consolidated with an insulating material introduced in the spongy coat- 
ing in a fluid state’ obtained by heat, and then allowed to cool and con- 

date on the wire. Special apparatus is described for sheathing the 
wire with lead by means of a hydraulic ram. 


'752. Macnets F. J. Cheesbrough.—Dated 20th Febru- 
ary, 1880.—(A communication.) 6d. 

A multipolar magnet is constructed so that two or more similar poles 
re-act with one of an opposite character. The multipolar net con- 
sists of a central compound bar, around which are uniformly distri- 
buted a number of smaller bars, which are branches of the former, and 
of an opposite polarity, is applied to a diaphragm of the telephonic 
transmitter and receiver for the purpose of increasing and distributing 
the magnet action upon and over the plate. A series of slender sheet 
steel U-shaped magnets are applied to the diaphragm of the receiving 
telephone to act in conjunction with the outer poles of the multipolar 
magnets for the purpose of obtaining greater sensitiveness in the plate. 
The elasticity of the teleph plate is increased by making corrugs- 
tions in it. Two or more diaphragm plates are separated 24 a ring of 

at their edges so as to enclose a film of air which acts as a 
int itting the vibrations from plate to plate. 


755. Exvastic Paps To ArTICcLEs oF Vertu, &c., J. Vernon.— 
Dated 20th February, 1880. 6d. 

The foot of the article is fitted with a rim of metal recessed on its 
underside to receive an annular cushion or elastic pad of any suitable 
form. 

756. Evecrricat Conpuctino Wires, A. W. L. Reddie.—Dated 20th Feb- 
ruary, 1880.—(A communication. )—{ Not proceeded with.) 2d. 

Metal is hammered into sheets as thin as ble, which are made to 
adhere to the insulating material round conducting wires by means of 
tar or other suitable adhesi bst 
757. Raisinc anp Lowerino Suips’ Boats, &c., ZL. Thomas.—Dated 20th 

February, 1880. 6d. 

The davits consist of two, three, or more metal plates secured together 
side by side, the bg part being curved outward and the lower part 
being straight. e lower ends pass down to the up deck, near the 
line of which they are fixed on a shaft carrying cog wheels gearing with 
pinions actuated by any suitable gear. 

758. Tea-Lear, IW. Jackson.—Dated 20th February, 1889. 6d. 

This consists partly in constructing the frames or trays with tilting 
shelves. 

761. Sree Incors, J. H. Rogers.—Dated 20th February, 1880. 4d. 

To cast small steel ingots more suitable for the manufacture of tin-plate 
than those now used, mould blocks are used, each contain! four mould 
cavities of a size to produce ingots about 2ft. long and weighing about 
2ewt. each. The mould cavities taper considerably, so thac the ingots 
readily leave them. 

762. Expanpino Basket, N. Krailsheimer.—Dated 20th February, 1880. 
6d. 


The body consists of lattice work which opens and closes, and is secured 
to a bottom consisting of a central disc to which are jointed a series of 
radial bars, also jointed to the lower part of the body. 


764. Hanp Trucks on Barrows, A, M. Clark.—Dated 20th February, 


1880.—{ Not —— with.)—(4 communication.) 2d. 

The truck is fitted with a swivell: under and handles or 
shafts, by may be loc! in | tion 
in which it is set, whether moving in a straight line or curves o! erent 
radius. 


means of which the guide w 


765. CueckiInc THE ARRIVAL OR DeraRtuRE OF WorkKMEN, &c., F. Sage. 
—Dated 21st February, 1880. 

A box of thin metal, widest at the bottom, is pivotted near the bottom, 
and the top is pierced by slits communicating with separate compart- 
ments. Above the box isashoot of zig-zag form, and at one or more of 
the bends are holes, so that if a wire be pushed down, it through 
these and adapts itself to the shape of the shoot, interfering with the 
action of the ap; us. A clockwork movement shifts the box at 
intervals, so as to the different slits under the shoot at the desired 
time. The workmen eposit a tally or ticket in the shoot as they enter 
or leave. 

'766. Sanp MouLps ror Meraus.ic Castinos, W. P. Thompson.—Dated 21st 
February, 1880.—(Not proceeded with.) 2d. 

The plate surrounding the pattern is fixed rigidly to the cee map = 
reversing table, and the pattern is fastened toa block moving in \. 
Round the filling and pattern plate is a frame supported on springs and 
free to rise a certain height. ‘he sand drawers are formed of a series of 
drawers, both sideways and vertically, so that the amount of sand can be 
regulated according as one or more drawers are pulled out. 


767. Roveus ror Horsesnogs, G. 7. Mackley.—Dated February, 
1880. 6d. 


A lower or false shoe is made in two halves, each with clips to take 
into the space between the inner bevelled edge of the permanent horse- 
shoes and the hoof of the horse. Other clip pieces are bent up over the 
outside of the shoe and the hoof, so as to form clips eqpeat to those 
inside, whereby the false shoe is securely fixed. 

768. Reoutatine Dicrroriums, Pianos, &€., 7. 8. and. W. W. Horn.— 
Dated 2ist February, 1880. 6d. 

A case containing a keyboard is employed, on or under which are 
sliding springs, whereby, with one and the same instrument, several 
degrees of resisting power are obtained, varying from a very light to a 
very heavy touch. The depth of touch of the keys is regulated by means 
of a key rail, which is pressed on the top or above the keys. 


7°70. ANTI-VOULING AND ANTI-corRosion Compounnbs, J. B. Hannay.— 
The compound consists of 45 naphtha, 33 parts colophony, 12 parts 
soft turpentine, and 10 parts tote: oil. When used a anti-fouling 
purposes from 12 to 20 per cent. arsenite of mercury and basic chromate 
of mercury are added. 


774. Boxes ror Hotpine Matcues, &c., J. Inray.—Dated 21st February, 
1880.—(A communication. )}—(Not proceeded with.) 
The box is double, an inner sliding within an outer case. The inner 
case is fitted with a hinged cover. 


775. Permanent Way or AND Tramways, W. C. Homershan. 


—Dated 2\st 880. 

Asole plate of wrought iron or steel has its underside flat, but its 
upper side slopes inward to give the rail the necessary cant. The lower 
flange of the rail is secured from lateral movement by shoulders of metal 
on one or both sides of the inclined plane of the sole plate, which is of suffi- 
cient width to receive clips, f Its, eg or other fastenings, the 
heads of which are prevented from moving by means of washers sunk 
into the timber at the place where the bolts are situated. 


7°76. Stone, &c., W. L. Wise.—Dated 21st February, 1880.—(A 
communication.) 2d. 

The base is sulphur, to which is added in the proportion of two to one, 
any kind of stone or marble, or ivory, bone dust, &c., ground inte 
granules of any degree of fineness. The sulphur is melted and the stune 
or other dust mixed with it, any colouring matter being added to give 
the required tint. 
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PoLisHING, AND Sizino Corrs, &c., W. R. Lake.—Dated 
February, 1880. 4 communication. with.) 4d. 
At the lower # aad of a frame is a hopper to recuive the coffee, which is 
conveyed by a chain of buckets te the Ae ot td where a second hopper 
is placed. teom thesecond hopper the coffee falls into a chamber contain 
a revolving disc and a stationary india-rubber plate covered with a sheet o 
steel wire gauze, between which the coffee passes and the hulls loosened. 
it then passes to a double sieve which removes the hulls, and afterwards 
to a third sieve, where it is acted upon by a blast of air, a rocking motion 
imparted to all three sieves. The coffee then passes to a cylinder 
of wire gauze, and is acted upon by soveleneg oneness 80 as to it, 
when 1t falls into a cylindrical separator, which revolves and divides it 
into the three ary market sizes. 
778. Yeast, W. R. Lake.—Dated 21st February, 1¥80.—(4 communication.) 


This consists, First, in the employment of ‘ble peptones with the 
addition of deatrose, maltose, or other ee hydrocarbons for the 
pu of the culture and growth of the cells of yeast. Secondly, in 
Pidkp successively — and sugar to the comparatively stable 
nutritious solution used for growing the yeast, and in successively with- 
drawing the finished yeast produced in the solution. Thirdly, in the 
manufacture of pressed yeast in large quantities without alcoholic fer- 
mentation and without cohol or vin . Fourthly, in 
the admission of i te and inte: the growth of 
the yeast. 


"780. Pitt Fasrics, D. Marcon and J. 8. Knott.—Dated 28rd February, 
1880.—(Not proceeded with.) 2d. 


The heulds are actuated by treadles, and the pile warp is twice locked 
in the back, that is the warp is picked under and over the main warps. 
‘To separate the two fabrics joined together by the pile, a circular cutting 
disc is caused to revolve and traverse from side to side by means of a rack 
of a width to suit the fabric being woven. The disc is carried by a bar 
also fitted with sharpening stones. 


“781. +” ee Apparatos, Sir W. Thomson.—Dated 23rd February, 1880. 


ls. 2d. 

This relates to improvements on patent No. 3452, of the year 1876, and 
consists instead of taking the wire drum from its bearings and putting 
it into the tank of lime water, of plunging the wheel into lime water 
without removing it from its bearings. Handles are fitted to the drum 
for hauling in the wire, and when unshipped during the egress of the 
wire they are hung to a chain. An improved friction brake and clamp 
regulates the stopping and egress of the wire. In order to obtain longer 
divisions to mark the yy the upper as of the glass tube is made of 
constant length, and the lower part is cut to such a length that its 
volume bears a constant to the volume of the An 
elastic bottle is employed to show, by the diminution of its volume, the 
water pressure to which it is subjected. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


To-pay—Thureday—in Birmingham, as also Fyre in 
Wolverhampton, the iron market was very unsettled by the result 
made known on Wolverhampton ’Change of the examination of 
the books of the selected firms for the purposes of the Mill and 
Forge Wages Board. The examination showed that the average 
net selling price of 4in. to 4in. rounds and squares, and lin. 
to 6in. flats, made by the twelve selected firms in June, July, 
and August, had been £6 19s, 854d. per ton. Upon receivin; 
the certificate of the accountant to this effect, the employers’ an 
the operatives’ secretaries respectively of the Wages Committee 
issued a joint report announcing that the w: would now 
become for puddling 7s. 6d. per ton, and for millwork in a like 
proportion. This means a reduction of 1s. per ton for the 
vane, and about 10 per cent. for the millmen; for in the 
previous quarter the average price of bars was £7 17s. 10}d., and 
wages 8s. 6d. 

uyers sought to get an advantage in price proportionate with 


the drop in wages; and when coal used to go down with iron, a 
drop of 1s, in uddlers’ wages carried a drop of 10s. per ton in 
marked iron. Upon the assumption that coal is to be reduced 
this tim: 


e, buyers yesterday and to-day looked to place orders for 
marked iron at that drop ; but sellers were indisposed to yield 
more than 5s. per ton, which did not satisfy buyers, so that the 
te of business done in marked iron on either Exchange 
was only small. Nevertheless, there has been more doing at one 
or two leading marked iron houses this week than for a long time 
After a good week in heavy sections in the bar mills, one 
Erm at least has this week been busy in the plate and sheet 
mills. This experience reflected itself in the attitude of the 
representatives of such houses on Change to-day and yesterday. 
ore cheerfulness and confidence distinguished the tone of that 
branch of the industry. 

Medium and common finished iron was in dull uest for 
most kinds but sheets; but there is no falling off upon the week 
in the amount of work doing. Considerable quantities of hoo 
are still being shipped to the United States; chain iron and slit 
rods are in a little tter request ; and rods for drawing down are 
in steady current demand. Common oy and angles, and tees 
are dull, and the makers complain of the competition from the 
North of England. Makers of most of the foregoing descrip- 
tions were not disinclined to book orders to-day at a drop of 
2s. 6d., and there were some sorts, notably common plates, 
which from some makers might have been got at a drop of 5s. 
per ton. nsumers were not eager torespond, Generally there 
was a manifest disposition to await the issue of the customary 
consultations of leadin makers prior to meetings. 
These next month will begin on the 13th in Wolverhampton. 

There was no perceptible falling off in the demand for sheets, 
taking them in the bulk ; yet some firms who are making for the 
galvanisers, experience less pressure of inquiry. Consequently 
in some cases where £8 was last week asked for singles, £7 15s. 
would this week have been acce lvanisers asse’ that 
they could place orders at less than the lowest figure here ~~ ; 
pe where orders are needed, it is so to the extent of 2s. 6d, 
per ton. Leading galvanising firms are still busy, and do not 
complain of a falling off in the demand. ose of them who 
have their own iron mills cannot all supply themselves with 
enough sheets. Establishments might be cited where as many 
sheets are bought from other makers as the galvanisers themselves 

ace, is has led to a somewhat brisk demand for good 
puddled bars, which are selling in larger quantities upon the 


wee! 

The black sheet business for export is improving very sensibly. 
Tt has been along time since there was so active an inquiry for 
Russian roofing sheets. The iron is required only in part for 
that empire, > Be now in demand also from India, and chiefly 
the Bombay market. They are of gauges between 28 and 29 
w.g.,and require 300 sheets to make a ton, packed in separate 
lots of 1 ewt. each. So precise are the buyers as to the exact 

uges, and the weight of the several packages, that a fine is 

mposed, by agreement, if a specified weight is exceeded. Such 

conditions oo to the use of the iron in districts in India not 
approachable by the ordinary vehicular traffic of the country. 

iron was difficult to sell. All mine qualities have accumu- 

lated at the furnaces, and the make is being reduced. The 

gen sells with difficulty at £3 7s. 6d., and there were firms to- 

y who would have been disposed to book a good order at 
£3 5s, Hematite iron was not so strong in some cases as a week 
ago. As much as £4 was occasionally asked, but it was under- 
stood that £3 15s. was meant; and there were vendors who 
cane the latter figure, but were known to be open to sell at a 


-crown less. 
Two furnaces making first-class all-mine pig iron have been 
Geraped down by the T'ame Company ; and one making a medium 

The chief mail week received in this district has been 


that from New Zealand, and it has brought some fair orders for 

vanised sheets, but a larger number for galvanised fencin 
wire. South American contracts under execution for sivanod 
and similar serviceable goods are being pressed forward this week 
at the manufactories as the result of special communications 
from the merchants. The United States inquiries are growing, 
and in specific cals valing requirements some South Staffordshire 
firms are contributi reely for American necessities ; at the 
same time there is no falling off in hants’ purch of light 
and handy farmers’ requisites, though the season has proved a 
very dull one in the purehasing of reapers and binders from 
Trans-Atlantic shops, 

Colliery proprietors were not to-day without expectation that 
they may have to put wages down in sympathy with the reduc- 
tion in ironworkers’ wages, but the current rate of wages is low, and 
if it could be avoided colliery owners would hesitate to interfere 
with them. But there is fear that the market may demand such 
a reduction in iron as can be met only by a reduction in the 

rice of At present there are few collieries where the 
emand is equal to the supply, and coal is now being put into 
trucks at Cannock Chase at from 5s. 9d. to 7s. 6d. per ton. 

The colliers are holding meetings, and discussing the recom- 
mendation of the Manchester conference of miners, that masters 
should be asked to advance prices and wages together. A 
deputation of miners is about to wait upon the chairman of the 
Cootesenteny’ Association to make the application from this 

istrict. 

The failure was reported on Wednesday of John Frederick 
Izon, who for some time past has been tating, share the style 
of the Swan Iron Company, Darlaston. The liabilities are esti- 
mated at £6000, and the assets at £4000. 

Mr. E. B. Marten, the engineer to the Midland Steam Boiler 
Inspection and Assurance Company, Wolverhampton, read a 
paper before the South Staffordshire Mill and Forge Managers’ 
Association, on Saturday last, upon “‘ Boiler Explosions.” The 
subject was illustrated by models. The author dealt first with 
boilers usually met with in mills and forges, and fired by waste 
heat from the furnaces, beginning with the upright Rastrick 
boiler; then with horizontal boilers, and lastly with upright 
boilers, with the fire through the tuhes. ferring to the recent 
explosion at the Birchills Hall Ironworks, Walsall, Mr. Marten 
said that further experiments were to be made upon the exploded 
boiler. A special engine and pump were to be provided, to kee 
up the pressure in spite of any leakage. He exhibited mode’ 
showing some “‘mysterious” causes for boiler explosions, including 
the spheroidal conditions of water, the decomposition of steam, 
and —* from steam. To prevent explosions, the writer 
recommends frequent inspection, inside and outside, and the 
fixing of the boilers so that as at a portion as ible 
could be observed. Rastrick boilers were made of charcoal 
iron, which stood well until worn as thin as a shilling. Tough 
soft iron was best, and he had seen experiments on a boiler of soft 
steel which stood a test of 30 tons to the inch. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Tuerkx is but little variation to notice in the general features 
of the iron trade in this district, any change that has taken place 
during the past week being, if anything, towards a more depressed 
tone in the market, and at Manchester on Tuesday there was an 
extremely dull meeting, so far as any business was concerned, 
with only a poor attendance on "Change. A good deal of iron is 
still being delivered on account of old contracts, but an almost 
entire absence of new orders is generally complained of, and there 
are but few inquiries even for prices. Consumers, as I have 
previously explained, being still in no present want of iron beyond 
what they have already bought, prefer, in the present unsettled 
state of the market, to take their chance of still lower neg’ by 
waiting, rather than yive out orders just now for iron which they 
do not actually require. Neither is there on the part of either 
buyers or sellers any anxiety to enter into forward contracts for 
next year. Makers do not care to sell for extended deliveries at 
present rates, and consumers are almost as unwilling to make any 
offers for next year. Kor delivery up to the end of December 
sellers are anxious to secure orders, but very little iron seems to 
be required for the next three or four months. Speculative 
buyers here have been making some inquiry for Glasgow and 
Middlesbrough warrants, and they appear to be watching the 
market pretty closely with the view of making investments in 
this direction as soon as they are satisfied that prices have touched 
their lowest point. 

Lancashire makers of pig iron report that they are securing 
very few new orders, and these are only for exceedingly small 
parcels, but they are still able to keep their furnaces going 
tolerably well with deliveries on account of old contracts. For 
delivery into the Manchester district the nominal quotations are 
about 49s. to 50s. per ton, less 24 for No. 3 foundry and 1s. per 
ton for forge qualities ; but local makers are open to offers, and 
would be — with concessions to buyers who had orders to 
place for deliveries not extending beyond the end of the present 


year. 

In some of the outside brands coming into this district very 
low figures are reported, and most of them are offered at under 
the prices quoted for loeal iron, but I hear of very little business 
being done. For delivery equal to Manchester the average 
quotations may be given about as under :—Lincolnshire, Derby- 
shire, and North Staffordshire pig iron, 48s. to 48s. 6d. per ton 
less ane Middlesbrough g.m.b.’s 463. 4d. to 463. 10d. per ton 
net cash. 

Some of the local forges continue tolerably busy, but generally 
throughout the finished iron trade not only new work, but also 

Pp tions on t of old contracts are coming in slowly, 

and there is a tendency towards less firmness in prices. The aver- 
age quotations for bars delivered into the Manchester district are 
about £6 to £6 2s. 6d. per ton. 

Ido not hear of any material change in the position of the 
engineering branches of trade. Asarule where works are busy 
it is chiefly in completing orders for export, which will have to be 
shipped within the next couple of weeks, and there is but little 
new work coming in to take the place of these orders when they 

e representatives of the Liverpool iron trade, at a meetin 
held this week, have decided to ed. Tron Trades phon se ny 
which is to be allied with the Liverpool Chamber of Commerce. 

In the coal trade there is an upward tendency in prices so far 
as house fire classes are concerned. In the Manchester district 
the leading colliery firms have advanced their delivery rates to 
consumers 10d. per ton, and the prices at the railway sidings and 
wharves 5d. per ton, but in the pit prices generally throughout 
Lancashire no decided upward movement o yet taken place, 
beyond a slight hardening here and there, the available supplies 
in most of the principal colliery districts being still so large that 
any general advance in prices is ly yet possible. In other 
classes of fuel for iron-making and general manufacturing pur- 
sas there is no material change either as regards prices or 

mand. The average quotations at the pit mouth are about 
as under :—Best coal, 7s. 9d. to 88. 6d.; seconds, 5s. 9d. to 6s. 6d.; 


257 


patented by Mr. J. Beresford, of Manchester, to work in combi- 
zation with Messrs. H. and W. Beresford’s patent boot and shee 
cleaner—also a recent invention — was exhibited this week at 
Manchester. The combined machine is to clean not only boots 
and shoes, but to clean and polish all kinds of silver and electro- 
soap goods, knives and forks, and all desoriptions of metals. 

e construction of the machine is very simple. A light iron 
frame, abeut 2ft. square, contains an ordinary fly-wheel worked 
by treadie, which communicates the power to a small friction 
pulley attached to a loose shaft, which for boot cleaning holds a 
couple of spherical brushes, and for plate cleaning, &c., is replaced 
by a similar shaft, to which is attached an ingeniously constructed 

lishing pad, a circular strip ef leather and stiff brush for clean- 
ing out the prongs of forks, and a leather buff for polishing knives, 
whilst by a simple attachment Kent’s, or other knife-cleaning 
machines, can be worked by the apparatus. So far asthe machine 
was tried, its work was done satisfactorily. 

The Lancashire and Yorkshire Railway Company, finding that 
the existing arrangements are insufficient to deal with the increased 
on the line, I erect a e new 
warehouse in connection wi eir goods department, C!dham- 
road, Manchester. 

There is still a very steady tone in the hematite pig iron trade, 

‘te termed a 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE value of iron fluctuates from day to day, but the ch 
are not sufficiently great or sustaifed to warrant any alteration 
in the figures noted for this district. There are numerous 
inquiries, but these do not always lead to business. Local iron- 
masters, —— confident that an improvement must take place 
within an early date, are not quite so hopeful as they were that 
the change for the better will come before next year. 

In girders there is a good business doing, but as I told you last 
week the bulk of it goes to Belgium. A local maker tells me 
that the Belgians have better facilities for the manufacture of 

irders than exist in this country. Large firms in that country 
i themselves specially out for this class of work, and the iron 
is a kind. am informed a ewt. 
girder has a carrying power eq to a ian ewt. 
irder. Butterley, however, make a speciality wa girders, and 

ave an exceptional reputation for them. An advantage, too, 
is obtained by the low water freights. I am told that 10s. per 
ton will cover all the difference in i and this is not con- 
sidered so heavy as to counterbalance the advantages of the 
Belgian firms in economical production. 

The loss of £2300 sustained by the Northfield Iron and Tin 
Company on the last year’s operations is, I am glad to find, 
pam of explanation. They had iron contracted for which 
ought to have been delivered ; but the customers delayed specify- 
ing till the year elapsed. A clear profit of £3000 would have 
been obtained from that source, if the company had pressed 
their customers, Companies do not like to press their customers, 
but the profit must come into this year’s balance sheet. As 
£1700 of the loss arose from an error in valuation in the stock- 
sheet of last year, it is clear that the company’s operations for the 
year ought to have resulted in a handsome profit had the unex- 
pected tardiness of their customers in “‘specifying ” for delivery 
not interfered with their calculations, 

A statement made in the end of last year has again been repeated 
this week to the effect that an enterprising local firm in the steel 
rail and tire trade has bought land at Middlesbrough with a 
view to the erection of works. The theory is that the high rates 
of inland carriage have handicapped the firm so seriously that 
they have come to the determination to abandon their undertaking 
here and commence the manufacture of steel rails, &c., 
at the coast. I have put myself to some trouble to 
ascertain what there is in the rumour. At present it may 
be set down as premature, the firm in question having just had 
laid down new and costly machinery, which in the event of 
removal to the coast would be useless. Unless the railway 
companies, however, do concede some fair tariff which wil!l enable 
heavy goods to be sent to the seaports at lesser rates, it would 
not surprise me to find local manufacturers gradually transferring 
* part of their business nearer to the ore, as well as to the port 
of delivery. 

The South Yorkshire Miners’ Conference has not been a very 
unanimous affair. resolution in favour of uniting the three 
unions was again considered at a meeting at Barnsley on Friday. 
There were eighty-three delegates present 30,000 
miners. The three societies are (1) the South Yorkshire and 
North Derbyshire Miners’ Association ; (2) the Sheffield and 
Rotherham District Association ; (3) the ‘‘ Re-modelled Associa- 
tion.” The resolution mentioned was condemned very strongly 
in some of the en. and on being put to the meeting thirty- 
four voted in favour of it, while twenty-six voted against it. 
Twenty-three delegates did not vote at all. Mr. Casey and his 
men of the ‘‘ Re-modelled” Association left the room when the 
result of the voting was anneunced. further resolution was 
carried pledging the three districts to support all men by levy 
who may be out onstrike. A committee of eleven was appointed 
to frame rules, and it was made a condition that each district 
likely to have a dispute should acquaint the others previous to any 
stoppage of work taking place. 

e colliers who have been out on strike at Monk Bretton Col- 
liery upwards of twelve months are to be supported by the 
conference resolution. 

In the rail and plate mills the competition of other districts 
gets more intense; and though prices are higher, the advanced 
quotations for hematites prevent any great profit being made. 

bya machinery is asked for in considerable quantities, and 
the briskness in this department is a proof that there is confidence 
in the speedy revival of all branches. Engineering firms gener- 
ally are but indifferently employed on light work, and engineers’ 
tool makers are rather badly off for orders. 

Cutlery is active, especially for the States. Fashion there has 


decreed the abolition of all hirsute adornments, except moustache 

common coal, 4s. 9d. to 5s, 6d.; good burgy, 4s. to 4s. 6d.; good | and ‘goatee ;” whiskers and beard are regarded as an abomina- 

siack, 38, to 38. 6d. per ton. tion. This has caused an immense impetus to be given to the 
A fair shipping trade is still being done from 


Liverpoo! 
very low prices continue to be taken to secure orders, — 
e ——. awards in several sections of the Manchester 
Ind al Exhibition were made known on Wednesday, but 
several days will elapse before the prizes will be awarded in the 
send you the prize list for the machine i 
notice of the exhibits that may be n enna ties 


A new domestic labour-saving machine, ‘which has just been 


razor trade, which has rarely been so brisk as at present. 
There is more doing in the silver and other similar trades ; files 
and edge tools are in fair demand; but generally the demand 


from the farming districts for all kinds of cutlery and hardware 
is — less than might have been anticipated aftzr so abundant 
a harvest. 

There are better reports from Australia and other colonies, and 
an important improvement in the steel rail trade with y eon Tos is 
expected next month. 


* 
‘ 
are, however, well employed, an 
the output of the furnaces remains very large. The delivery 
engagements of makers necessitate a large output of metal, and 
the local railways as well as the local ports are actively employed 
both in commerce and in traffic. A fair inquiry is still experi- 
enced from foreign countries, and makers have very large con- 
signments to deliver. The outlook, however, is marked with the 
prospect that the very heavy production of metal will check any 
possible chance there may be of an advance in prices, but it 
would be impossible te restrict the output here when hematite is 
now being produced in South Wales, Cleveland, and elsewhere, 
from foreign ores. Shipbuilders are very busily employed. The 
finished iron trade is steady. [Iron ore finds a steady market. 
The coal and coke trades are unchangedintone. There is a large ? 
consumption of all classes of fuel. 
Burlington Pit, at the Park Mines, Barrow, was found to be a 
F - n iss extinguished during the week, not, however, before much damage 
In place of the blast a blast is used containing carbonic 
oxide, ammoniacal vapours, or some other reducing gas. = 

| 

| 
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week, when a variety of subjects was discussed, the principal 
being the hours of working in mines ; inspection of collieries by 


Bar Iron— 
Low Moor and Bow ina, per cwt. 
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THE NORTH OF ENGLAND. One of 1130 A from STEEL, 
This wee! wlais sent off a quantity o ron to Bom SHErrreLD—At works— 
(From our own Correspondent.) ‘| Tredegar 1000 tons of rails to South America. fs 

_ Last week it was my duty to record a considerable depression | __I noted briefly last week the re-starting of the Grangetown Ordinary castrods .. =. 4. o 17 0 0t0% 0 0 

in the pig iron the Cleveland district. During the | Works, Cardiff. The company, I am informed, are several 

week there have been signs of improvement, and within | capitalists, resident in the Midlands, and who have been able at 

the last day or two, owing to an amendment in he Scotch iron | once to start with a good round of orders. This selection of Second-class pn woes eae ee nee 38 ° Hee ee 

trade, the demand for Middlesbrough pig iron has improved, and | Cardiff for hematite wan merchant bars is only the beginning of Best special steels 3. 7.3] 3 50 0 0 to 6 H 4 

ices have consequently been enhanced. The fluctuationsin the | what has been long foreseen and pointed out by me—the tool we tee ne ne BBO OHO T8 0 0 

Yleveland iron trade form a curious subject for study. At the | removal of the iron trade to the seaboard. One of the principal § ts te ee ae oe 16 OO OtOll2 0 oO 

time I wrote last week to all appearances a period of gloom and | man: of ironworks in Wales, discussing on the pros and cons Shefield sive ship pnts” 0 615 Oto 710 0 

depression was inevitable. At the p: t t the outlook | of Welsh iron ore, said it was use ess to struggle any longer against Sheffield steel boiler plates ane GS Et te 

is very much improved, and a sudden demand from the use of foreign ore. Welsh mine was virtually obsolete, and 18 to 

ports having sprung up, there is every reason to believe that for | the little that was worked in collieries was quite as much as Bessemer pigiron -. 1, 3, 40 Oto 4 10 i 

two or three weeks at least the improvement will continue. could be used without resorting to the old mine pits. With two 

Tuesday the general price for No. 3 was 38s., though most | tons of Spanish ore, one ton of iron can be made, whereas 

makers held back for 39s. Messrs. Connal and Co. now hold | it requires at least four tons of Welsh and a great increase of MISCELLANEOUS METALS. 

97,000 tons of Cleveland iron, and are receiving into store about | time to bring about the same result, and another disadvan a 

300 tons per day. The shipments of pig iron d the week | in the use of Welsh mine is its percentage of tha etna o Copper—Chill bars “ de per ton & 10 0 to & i « 

have been much better than last week, amounting altogether to | enemy of ironmasters. Seeing this, I am not surprised at the itish cakeandingots .. .. .. 6410 0 to 66 0 H 

about 18,000 tons of crude iron. constant imports of ore from Spain. This week large cargoes have Best selected =...» «+ s+ o 66 0 Oto 67 0 0 

The traffic returns of the North-Eastern Railway Company | come in from Marbella, Bilbao, and Carthagena. British sheets, strong... .. ..° .. 70 0 Oto7l 0 0 
oe of a most encouraging character, showing the very ilway is being pl d in tion with Droitwich, which bs =e: refined oo 2 

nder eve re is an increase, e trade is tolerably good, i ipping| Lead—Spanishpig 

but the is, as usual, due to the Mineral Department. The | de ents are busy. os is 

total receipts for the thirteen weeks in the second half of this ‘ardiff was last week and made up nearly 100,000 | Spelter—Silesian 0 5 OO 

year amount ,632,686, as compared with £1,448,153 in 1879, | tons of coal foreign exports. Newport was not so busy. Ever i©—English sheet... ~ 2210 0 to 2310 0 

and £1,605,744 in 1878. Bearing in mind that the improvement | since the Risca disaster there has been a falling off to a more or = > -» | uted — 

in iron which was so mar so much | less extent, and it will take some time to recover from this, aes alae elt hale 120 0 Ota 00 

comment last year, set in at the end of August and inni buyers having evidently gone to other quarters. I note that *" Nickel, per Ib., 28. 6d. to 3s. see fetihe 

of September, it is apparent from the present returns the | Harris Navigation colliery is beginning to amo. foreign - 

trade of the district is very greatly improved. — , shipments ; their coal, the latest develo is ce ly good, 

The North- Railway Company is intending to erect | and from a casual en I should say was equal to the best COAL, COKE, OIL, &. 
large storage works at Newport, near and a rail- | varieties of the four-feet seam, as close as ble, perhaps, to | Coke— £8.44. £8. d. Smithy .. .. 0120-0136 
way bridge across the Tees at Stockton. the best sample of the Plymouth four-feet, which is unquestion- | Durham .. .. 0100-0120) South Durham., 0 6 6-0 13 © 

+ is stated that the liquidators of the Rosedale and Ferryhill | ably as good as any. ees 0 12 0-0 13 0 yshire— 

Iron Company have decided to relight two furnaces at Ferryhill. am glad at length to see one of my suggestions about to be casting’ © Bet 110 
These furnaces have been out of blast for a considerable time. carried out, namely, the substitution of a new iron bridge for the Wales” Rhondda, 0 ~ er = : Sla zerting ete ce ERG 

In the finished iron trade prices remain about the same, and | wooden structure at Landore, Swansea. This, I think, is the best, per ton— Lamenshire_Wigun’y lh . 
orders are now becoming scarce. One exception to this is the | last of the many wooden bridges erected by Brunel, and has always South Yorkshire—-At the pite— Arle: ey z 79-0 86 
fact that ten additional “ furnaces are to be erected at | been a source of expense to the Great Western Railway Company, ch .. .. 0112-01811 Pemberton 4ft. 0 60-0 66 
the Spennymoor Ironworks, the Weardale Iron Company having | and of fear to the public. A tin-plate manufacturer living near Bilkstone,house 0104+0116/  Forgecoal .. 0 46-0 53 
received some large orders. said that he always looks every morning in the direction ex 

do not exhibit any special features, | ing to see that the bridge has disap . Plans of the new Slack tun— 
Most works are fairly well employed, but no new contracts of | bridge are deposited at the harbour office, Swansea. Wales, through. 0 8 6—0 $9 Lard oil wl rr 

a fade are now being ‘entered into. Iron shipbuilding is | Pitwood is improving in demand and are better. Coal| Steam, 0 8$-0106| Linsood 00-276 

on the Tees and at the Hartlepools. of best samples maintains its price, an the market may be House, at port 0 79-0 98 Rapeseed, brown 29 10 0-000 

The enginemen and mechanics with the Clove- ed 
land iron stone mines are now taking some action in order to ill another losion on board shi, unda; Glasgo = , 
endeavour to secure the nine system. sion occurred the French 70 rane) 10 fy 

and lying in Cie Desk. The captain, mate, god Splint 0 70-0 738 
wo men were injur ‘ause osion unknown, but it + 
(From our own Correspondent.) near the hold. 
condition, as far as regards the pig iron department. From no | ke tin not so firm. $e 46 &s £6. 
q is the demand for pigs anything like satisfactory, viewed Teak, load .. .. .. 18 0 1510 Quebec pine, 2nd.. 10 0 1610 
in relation to what it has been earlier in the season. The ship- 
ments show the large falling off on the week of 2716 tons, and PRICES CURRENT. pitch .. 8 5 410 stand ind 8 0 910 
2534 tons have been added to the stock in Messrs. Connal and | Tye following prices are corrected up to last night, but it should be Oak .. .. 6 0 7 0/| New Bruns + 610 9 0 
Co.’s stores, bringing it up to 472,730 tons. While the demand | borne in mind that in many cases makers are pre; to quote different Birch .. .. 310 415 +10 0 19 0 
is thus curtailed and pe 4 increasing, the production is being | terms for special contracts. It is obviously impossible to specify these Elm .. -- £10 5 0 8t. Petersburg 18 0 16 © 
very materially augmented. Since last report, 22 additional cases and terms, or to give more than the market quotations and makers’ sine i teal od c.5 $2 land .. .. «. 1010 11 10 
furnaces have been put into blast, making in all 88 now blowing, | Prices. Readers should also refer to our correpondents' 
as com wi at the same date last year. The wee! nderiized ‘ ii 
meres thus be close upon 16,000 about 6000 PIG IRON AND PUDDLED BARS. 4 10 
ess than it was before the miners’ strike. er less iron is | ~ Gm b.—No. 1 os ~ No. 1 as¢ » Swedith + 110 25 white .. .. 8 6 10 0 

Business was done in the warrant market on Friday down to | Gartsherrie-No.1 218 0| Dalmellington—No.1:. 211 6 
48s. 6d. per cwt., but there was rather more animation in the market . 212 0 No.8... 2 9 Dears, per 0 at. Mex 

“ y the market was again somewhat stronger, ine Ist .. 17 0 23 0 
with business from 480 lid. to 49. one month to 49s. éd. cash Summerlee—No. 1” 218 0) Ghotte-Nol.. .. .. $0 0 
an . one mon usiness was done on esday upto | Monklund— } Leith. 
50s. cash and 50s. 3d. one month. There was an i | CONTENTS. 
to-day—Thursday—with a large business from 51s. 6d. cash and | Olyde—No.1 .. .. .. 212 6 | 
51s. one month to 50s. 73d. cash and 50s. 10}d. one month. .. 2:9 6) Nol. 21 6 October iat, 1600. 

The limited inquiry for pigs leaves makers’ prices decidedl PAGE | PAGE 
vo all round, there being, indeed, a reduction of 6d. to 1s. éd. At Broomiciaw. Ne. 4, ii 6 

ironworks. At one of the plate mills at Motherwell double shifts At Port Dundas. | Thornaby hematite .. 315 0| ON Currents PropuceD By Tae Muvusrer or Posic 
are being worked. The new steel works there are being pushed | Taeprcarn—MonmovrusHine—No. 8 tin-plate pig iron, 75s. at works. Friction BETWEEN CoNDUCT- Works anp Frencn Rait- 
forward with all possible rapidity, and they are ex to be in ” ” No. 8 foundry pig iron, 60s. 0d. do. ING SUBSTANCES AND IN A | Sree | 
operation in the course the next few weeks casting ingots. £s.d. £8.4. New Tevernone Receiver.. 242. Iron-workers’ WaGEs.. .. 252 

ere is also a fair amount of bridge work being done, and oo eo ee 617 6 Tae Epinsurca WATER SupPLy. | Brivis Buast Furnaces .. 252 
several fresh orders are reported. (Quotations of malleable iron he [| 227 6to ad 
are reported nominally easier, although no alteration has been No. 210 0t000 TIVE WORKS. .. Report and Documents in 
made in the quotations. The shipments of iron manufactures L in Manchester—No. 3 « 2 9 Oto 210 0 Tank Locomorive, DEsIGNED BY eference to the Canadian 
from the Clyde are not quite so large as they vere a few 4 28 0t0 2.90 244 By Sand- ~~ 
weeks ago. Hema’ , Millom Bessemer NTz’s HeaTine Stove. us- 08 

The coal trade in the west has been somewhat livelier, but No. 1 to No. 3 o- ee oe o -- 810 Oto 315 0 trated.) gh 20. 00. 9875 The Electric Tight for Indus- 
not nearly so active as could be desired. Prices are without 
change. ‘There is less doing in the export department of the| pyadied Bar— Worssam’s Dousie SAW Books .. .. 268 
trade in the eastern mining counties. ers are, however, Wa.es—Rail quality, at works Macuine. (Illustrated.) .. 245 Execrric Licat at Roya. 

to increase as the winter approaches. ontrucks .. .. 310 Oto 312 6 Green's 12}-Ton Stream Road Dock .. .. .. «. 

All the miners are now at work throughout the country, and MrppLEsBROUGH léin., plate quality, perton 312 6to 0 0 0 Router. (Illustrated.).. .. 245 THe Parent JOURNAL.. .. .. 254 
there is a prospect of the various manufacturing industries enjoy- LancasHire, delivered at Manchester .. 4 5 Oto 4 7 6 4 Oak B 
ing the advantage of cheap fuel during the remainder of the MANUFACTURED IRON cow cae. 946| THR ANHALT STATION, Saee 254 
season. Lerrers THE EDITOR— OF 

The Broxburn Oil Company has authorised the creation of Ship, Bridge, and Mast Plates— THE MaxUracTURE or Com- Tue Inox, Gant, 450 Govenas a 
3500 additional ordinary shares of £10 each. This week a new PRESSED FUEL ++ ++ 246) TRADES oF GHAM, 
mineral concern has been floated in the west, under the title of in trucks, at works 
shale fields in the neighbourhood of Johnstone estimated to last Unpercrounp Raitways.. 246|Nores FRoM THE 7 

FFIELD .. ACHINERY Export TRADE.. OTES FROM THE ORTH OF 
WALES AND ADJOINING COUNTIES. cod uptodewt, perowt 1 3 0t0 17 
(From our own Correspondent.) ewt. ap $07 owt, and upwerds Sree, Borers .. 247 | Nores rrom WALEs AND ADJOIN- 

with the experiences of Risca and Dinas it would not be advisable Giascow, f.0.b., perton .. .. .. 8 0 0t0 90 Conuiery Exprosions 
to work only with naked lights, an explosion bas taken Angle Semaei 4 Tue Rev. ArtuurR Rice 247| The Stevens Battery .. .. 242 
in a colliery at Llantrissant, where only candles were , and Bow ine and Low Moor, per cwt, .. si a 2 Rance Finpinc .. .. .. 247| Mortality of Health Resorts.. 242 
three men have been badly burnt. I have always been inclined STAFFORDSHIRE, per ton cing ea nge 0 Tae THoMas AND GILCHRIST London Water .. .. .. -. 243 

Process .. «+ 247| A New Pierat Limasol.. .. 245 
to the opinion that where a candle cannot be with safety LANCASHIRE 5 The Livadia 247 
men ought not to work, as it must be injurious to health; but STOCETOW .. (illustrated.) Spring Plate... 

; 14 0 (Illustrated.) .. .. .. How to Welda Spring Plate.. 249 
while great catastrophes might be avoided only the Bay iss, Jones, AND Bay.iss’s School of Art Wood. 249 

aggregate, would mount up perhaps to a Ferndale or a Risca. ascow, £0. 

There was a meeting of at representatives at Cardiff this Ranwax Marrans .. The Orenburg Bridgeover the 

4 Nores AND MEMORANDA .. «. 250 se co ‘os 
10 
10 


— miners ; system of timbering by deputies; and the 
‘ormation of a permanent relief fund. The opinion of the com- 
mittee of representatives took the form of recommendation— 
first, that as regards the hours of working in mines, nine should 
be the uniform limit; that in the matter of inspection, it would 
be advisable that a special inspector be paid by the workmen to 
inspect the collieries in every fiery district in the country, and this 
would be a means of diminishing accidents in mines; that with 
regard to timbering by deputies, this should be rey | opposed. 
The discussion on the formation of a permanent fund for miners 
was further postponed. 

The iron and steel trade manufacture is almost entitled to be 
reported as brisk, and briskness is not confined to rails, but 
includes bars and pig. 

week the iron and steel ex from Cardiff amounted to 
ever 6000 tons; the exports from Newport were under 2000 tons. 


STAFFORDSHIRE, per ton ee oo oo 1 
Rovunp OAK ee 1 
Merchant Bars— 

SrockTon . oe oe 1 
WELSH oe 1 
Gtascow, f.0.b. .. so 

from warehouse .. 
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Rails—G.ascow, f.0.b., per 
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Railway Chairs—G.ascow, f.o.b., per ton 
Pi LASGOW, f.0.b., per os oe 
Sheets—G (singles), perton.. 


Taroat and dryn tickling and 
irritation, inducing cous and affecting the voice. For these 
symptoms use Epps’s Glycerine Jujubes. Glycerine, in these 

ble confections, being in proximity to the glands at the 
moment they are exci the act of suc 


king, becomes actively 
healing. Sold only in boxes, 74d. and 1s. labelled ‘* JamEs 
Epps and Co., Homeopathic Chemists, ndon.” A letter 
received: ‘* Gentlemen,— 


t may, Pee, interest you to know 
that, after an extended trial, I have found your Glycerine 
Jujubes of considerable benefit (with or without medical treat- 
ment) in almost all forms of throat disease. They soften and 


clear the voice. In no case can they do any ee rows 
faithfully, Gorpon Hotmes, L.R.C.P.E., Senior Physician to 
the Municipal Throat and Ear Infirmary.”—Abvr. 


” Sheets +e 
Nail Rods.—G.tascow, f.0.b., perton .. 


Oct. 8, 1880. 
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THE REESE FUSING DISC. 

Day by day additional evidence is supplied that we 
know next to nothing concerning molecular physics. At 
one time we are startled by Mr. Crooke’s discoveries, and 
we hear of a fourth state of matter. Then the telephone, 
and afterwards the microphone, taught us that much yet 
remained to be learned concerning the interaction of 
particles or molecules in apparently the most rigid sub- 
stances. We venture to think that the action of the 
Reese fusing disc affords more matter for wonder than 
even the microphone itself. Indeed, were it not that we 
know from apparently trustworthy evidence that the disc 
is actually in use in several American ironworks and 
machine shops, that it is not a laboratory instrument, 
but a useful tool, we would be disposed at once to reject 
all the statements concerning it as totally untrustworthy 
and false. 

Our engraving illustrates the machine as made in the 
United States. It is employed to cut bars of round 
steel. At the first glance it will be seen that it resembles 
a cold saw, but its action has nothing in common with 
that of the saw. It is well known that a disc of soft 
iron caused to revolve at a very high velocity will cut a 
hard piece of steel through, if the steel be brought in 
contact with the edge, but the Reese disc, it is said, 
Suses a bar of steel across without touching the bar. 

The machine consists, it will be seen, of a disc of soft 
steel, ;°,in. thick and 42in. in diameter, and making about 
230 revolutions per minute, which gives an angular 
velocity of 2500ft. per minute. The bar to be cut must 
be round, and it is placed in the chuck in front of the 
disc, and caused to make about 200 revolutions per 
minute in the same direction as the disc ; that is to say, 
the edge of the disc and the surface of the bar move in 
opposite directions. Thus adjusted, the disc not touch- 


gies of aes minds for a solution for some time to 
come. Mr. Reese’s explanation is thut the fusion is due 
to the transfer of the mechanical energy stored by the 
saw in the air flying from its rim into heat. ex- 
planation is best given in his own words :—“ The disc is 
surrounded with an atmosphere of air at a pressure, 
say, of 15 lb. to the square inch. This air, by 
virtue of the motion of the disc, is thrown out- 


ward in radial lines and is projected from the peri- 
phery. Temperature being the measure of molecular 
velocity as weight is the measure of matter, it follows 
that the increased velocity acquired by the air in passin, 
off the disc will indicate a large increase of caloric. A 
part of this is drawn from the disc, which is thus kept 
cool, the remainder is obtained from the atmosphere. 
The increase of heat is not sensible, as it is occluded— 
latent—by the distended condition of the molecules. 
When the air is thrown off of the periphery of the disc, 
it tends to follow—or a portion of it—the disc, as our 
atmosphere follows the earth, the bar of metal impeding 
the flow of air around the disc, the impact condenses 
the air, re its velocity, unlocks the occluded heat, 
and fusion takes place. ‘At the instant fusion takes 
place the molecular velocity of the metal is so suddenly 
increased, and is so great, that it no sensible 
caloric above the atmosphere, all the balance bein 
occluded ; and as no occluded caloric can be unlocke 
except by a reduction of the molecular velocity, the 
metal is, therefore, ants cold, though in a molten 
state. The more experience I obtain the more strongly 
am I impressed that the imponderable physical agents 
are the prime factors of all the chemical and — 
phenomena we observe, and that physics should be more 
earnestly studied.” 

Mr. Reese is a metallurgist of some standing, but it is 
not quite easy to follow him, or to extract his meaning 
from the passage which we have quoted ; yet on exami- 
nation it will we think become intelligible. If we con- 
ceive the disc to project a constant shower of particles of 


MODERN STEEL STRUCTURAL 
MATERIAL. 


TuE first meeting of the Society of Engineers in the second session, 
1880, took place on Monday last, when the following paper, by 
Mr. W. Worby Beaumont, Assoc. Memb. Inst. C.E., was — 
The object of this paper is not to bring forward any new experi- 
ments on the properties of steel as employed in constructive work, 
but to invite discussion upon a few points which may occur to the 
engineer to whom it seems desirable to consider the relative 
advantages of mild steels and iron in some mechanical or con- 
structive work. For several years the substitution of steel for 
iron in various structural work has occupied the attention of 
engineers and metallurgi but the progress which has 
made, compared with the hopes that were entertained when steel 
made by the Bessemer process became cheap enough to make its 
cost strength for strength comparable with that of iron, has not 
been great. There are classes of structures in which a reduction 
in weight would be a material advantage, even when attended 
with an in total cost. In this direction, therefore, engineers 
turned their attention, with a view to the application of steel. 
The difficulties, however, which attended the manipulation and 
connection of steel in structures largely com of plates 
checked its application. Many failures attended the attempts 
to use it, chie' from apparently anomalous behaviour 
of the metal under what were considered similar conditions, but 
more, perhaps, owing to the special treatment which it required as 
compared with iron, Those who had been long accustomed to 
the manipulation of iron were unable to depart from past prac- 
tice sufficiently to operate upon the new material with the 
careful attention to its different properties which these demanded. 
Thus, although the difference in its behaviour in the hands of the 
smith and plate worker, as compared with iron, was consid 
in several of the details of manipulation, certain other 
peculiarities were lost sight of in the assemblage of parts, which 
resulted in the destruction of work when almost completed. 
Even twenty years ago, before the modern cheap steels had been 


offered, steel made by the crucible process had been successfully 
employed on a small scale for boiler work. Very careful atten- 
tion to the behaviour of steel under treatment had no doubt been 


observed, as it might easily be on a small scale; but when, some 
years after, attempts were made to use Bessemer steel for boiler 
and bridge work, difficulties arose, some of which were attributed 
to the nature of the material and some to the want of ——_ 


care on the part of the workmen. Even when plates of thi 
material cost more than iron for boiler construction, and very 
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ing the bar but close to it, a round bar of steel 1gin. 
diameter, can be fused in two in ten seconds, the appear- 
ance of the cut, and the position of the disc with regard 
to it and the bar, being shown in the diagram in the 
next column. 

In bringing so extraordinary a statement before our 
readers, it is proper that we should supply them with the 
evidence on which the statement is based We first 
learned from an American contemporary, the American 
Manufacturer, that the Reese fusing disc was being fitted 
= certain establishments in Pittsburgh, and it some- 
what vaguely spoke of this disc as an apparatus for 
cutting cold steel by a current of air. We at once wrote 
to Mr. Reese, of Diamond-street, Pittsburgh, and we 
have received from him a letter which conveys the 
information we place pefore our readers. 

It will be observed that the disc is only ;‘in. thick, 
while the ve fused in the bar is ;*;in. wide, leaving 
yan. of play at each side, and jin. clearance in front. 

‘We have, writes Mr. Reese, adjusted the disc mandril 
on centres, and satisfied ourselves that no lateral motion 
took place, and yet the air space always existed. The 
ends cut show no sign of having been touched by the disc, 
the result of the fusion is metal, and the molten ane 
while running down, may be handled by the naked han 
without detecting but little temperature. The ends of 
the bar operated on become heated, the disc remains 
perfectly cool.” It must be understood that the 
ace we have described are only present when the 

7 to be cut is caused to revolve. If the bar is not turned 
the disc cuts its way through it as a cold syw would, but 
the Siochey from the cut is not metallic, but an oxide 
of iron. e use of the fusing disc is therefore confined 
to round steel bars of moderate diameter. 

It is very difficult to explain the phenomena in question 
on an eae consistent with our existing knowledge 
mo. r a bar of steel canes Me 
close e edge of a disc running a very high veloci 
should be fused without taling place between 
two is a wonderful fact, which may stimulate the ener- 


THE REESE FUSING DISC. 


solid matter against a surface, it is clear that that surface 
would soon be raised in temperature, for the same reason 
that a wire becomes hot when hammered ; and that the 
molecules of a gas are able to play this part is also 
known ; but when we have got thus far, we are left face 
to face with an aspect of the problem which Mr. Reese 
has not attempted to solve. y should it be essential 
that the bar to be cut should be round, and that it should 


DISK 
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revolve in the same direction as the disc? There appears 
to be no connection whatever between the revolution of 
the bar and its fusion. We shall for the present make 
no attempt to offer an explanation of the cause 
of the phenomena, because we are not as yet in 
possession of a sufficient number of facts. The explana- 
tion that at first presents itself is that fusion of a portion 
of the bar is set up at first by the disc coming in contact 
with it, and that the steel thus melted is burned by the 
air current, and that, in => bar is burned through. 
It is well-known that a small bar of rod iron, such as a 
nailrod, may, if heated to a bright red, be made white 
hot by blowing on it with a pair of smith’s bellows. But 
if the bar were burned through, the di from the 
cut would be oxide of iron, whereas it is, according to 
Mr. Reese, metallic iron or steel. But when the bar to be 
cut does not revolve then the dis is oxide of iron. 
For the moment we leave the subject in the hands of our 


pon only adding that we have no reason to doubt the 
truth of Mr. Reese’s statements, 


much more than iron for bridge and girder work, attempts were 
made to use it for the latter on account of the several advantages 
which would arise from a decrease in the permanent load of 
bridge structures. Failures, however, of parts of these struc- 
tures both before and after completion, due to the want of the 
observance of the special treatment which the material 
demanded, discouraged its employment. The endeavours of steel 
makers during the ped few years have, therefore, been di 

to the production of steel possessing properties so far similar to 
wrought iron that no age departure from the methods of work- 
ing this material need be made. Apart from the frequent want 
of uniformity in the mechanical properties of the Bessemer steel 
plates of a few years ago, it generally exhibited an absence of 
toughness, which not only made it difficult of manipulation in 
the hands of the plate smith, but caused its destruction after 
being built into a structure. Its uncompromising rigidity rendered 
it incapable of accommodating itself to, and gradually eliminat- 
ing from, itself, the residual strains originating in unequal 
heating and cooling, and also to the unequal strains visited upon 
it by other parts of a structure, of which it was made to form a 
part, either by rivetting or other modes of connection. It was 
not that the steel did not appear to possess the qualities when 
tested in the testing machine, but its behaviour was apparently 
different when employed in full size pieces or plates, from that 
exhibited when tested in small pieces in the machine. This 
difference indicated that there were differential internal molecular 
strains resident in the whole plate, which were eliminated when 
the same plate was cut into strips. is elimination, it was con- 
sidered, could not take place in the whole plate on account of the 
harshness of its material. nealing was resor to, but only 
with partial success, the complex nature of the strains in a p) 

of the material, even when cooled slowly, being sufficient, when 
ore by extraneous strains, to cause its rupture. 

e necessity of imparting to steel plates the toughness charac- 
teristic of good wrought iron has thus induced steel manufac- 
turers to devote their attention to the production of steel pos- 
sessing great ductility. It is on this point that much might be 
said, because in the search for toughness the advantages which 
the employment of steel in some structures seemed at one time 
to promise, are being almost lost sight of. Not only are these 
advan likely to be lost, but the great ductility being 
impa to soft steels and ingot iron in search for this necessary 
toughness seems likely to A age us a material inferior in some essen- 
tial qualities to much of the wrought iron hitherto in use. Tough- 
ness in plates has not been obtained, but instead thereof great 
ductility attended with low elastic strength. It cannot be dis- 


puted that there are large quantities of mild steel plates produced 
which will stand all sorts of tests, necessary and unnecessary, 
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and behave better in manipulation than even the best wrought 
irons. Such mild steel plates have many applications, but for 
many engineering purposes they fall very far short of the struc- 
tural value of plates which might be fitly designated steel, in the 
sense in which that term was used a dozen years ago, when cheap 
steel promised to aid the engineer in reducing structural weights. 

It may be premised that the structural value of a metal will 
be proportionate to the degree in which it combines high ultimate 
strength with high elastic limit and wide range of elastic and 
ductile extension, or in proportion to the relation in which it 
combines toughness with strength. Thus a metal which possesses 
high ultimate strength and high elastic limit with small ranges of 
extension, will not have great structural value, as it will not be 
capable of withstanding impact strains. ain, a metal possess- 
ing high ultimate strength with low elastic limit will have small 
value for structural purposes, as, though high ultimate strength 
is an essential property, the limit of elasticity determines in 
almost all cases the sectional area, and, therefore, weight of metal 
required for a given duty. A high elastic limit, with considerable 
elastic extension, must obtained, combined with great tough- 
ness beyond that limit, or in other words, a high elastic limit must 
be attended by a considerable range of extension both within and 
beyond that limit, combined with high ultimate strength. 

e tendency, however, in the iaolieetion of the modern mild 
steels and ingot irons, which will eventually no doubt supplant 
wrought iron made by the puddling process, is to make a metal 
which is far from combining these properties in such relations 
that it is best suited for structural purposes, or so as to offer 
those advantages which were at one time supposed to be attain- 
able by the use of steel. 

The best index to the comparative structural value of different 
materials is probably that obtained by the application of 
Poncelet’s formule as simplified and made applicable for prac- 
tical purposes by Robert Mallet. This formule expresses 

. Te and Tr and 
by coefficients and Ty! 
compressing force upon an elastic prismatic body, at the point 
where its elasticity b per tly impaired, and its form 
distorted, and at the further point where rupture occurs, or, in 
other words, it expresses the balance in any material between 
strength and toughness, and was designed to give a more exact 
index to the structural value of materials than was given by the 
early experimenters down to the days of Telford, when the force 
necessary to ere rupture was alone considered. The formule 
are —— snown to most of the members of the Society, having 
been given by Mallet in a paper ‘‘On the Coefficients of Elas- 
ticity and of Rupture in Wrought Iron,” published in 
Vol. XVIII. of the “‘ Proceedings” of the Institution of Civil 
Engineers, and subsequently employed by Dr. Pole in his book 
on “Iron as a Material of Construction.” but they may be 
re ed here. 

+t L = the length of the prism ; 

l = the unit of length ; 
A = the transverse sectional area of the prism ; 
i = the extersion, or compression which is proportionate 


to J; 


the work done by an extending or 


P = the force of extension or compression which is pro- 
portionate to A; and 
e = the elastic resistance which balances P, or the modulus 


of elasticity. 
The force P is, of course, variable between o and i, 
i= and P= 


If x be any small extension, or compression less than the nth 
part of i, P corresponding to x = t x. The work done in ex- 
tending, or compressing through the infinitely small additional 
range Alx (assumed uniform) = A'xz, and the whole work 


done when i = the compression or extension at which the elas- 
ticity of the material is permanently changed, or the elastic 
limit reached, is 

Te he, 


or Te = 4 #2, or 3 Pi; 
for the unit of length and section. The value of the coefficient 
Tr is arrived at in the same way, by substituting the correspond- 
ing values for P and ¢ due to the moment of crushing or of rup- 
ture. Thus for a material having under tensile strain an elastic 
limit P of 12 tons gf square inch, and elastic extension ¢ of 
0°02in. in a foot of length, and having an ultimate of 22 
tons per square inch and a total extension of, say, lin., the co- 

efficient Te = or 
0°02 
2 = 
10 
and Tr = 2 x 2240 x 12 _ oo505 


2 
while with another material having an elastic limit of, say 14°22 
tons, elastic extension 0.024in.; ultimate strength, say 23 tons, 
and total extension of 1°6in. in a foot, the coefficient Te = 31°8 
and Tr 3501. 

In order to determine the relative structural values of several 
materials, it is thus necessary to take Te and Tr simultaneously 
into consideration, though Te is the coefficient of the greater im- 
portance in most structural work. 

About a dozen years ago Bessemer metal was offered for bridge 
and ship construction which in the testing machine showed an 
ultimate tensile strength of from 34 to 40 tons per square inch, 
an elastic limit from 20 to 26 tons, and a range of ductile 
extension of from 10 to 18 per cent., while the tests of plates con- 
sidered suitable for the shells or barrels of boilers showed figures 
not much lower than these. The failures which ionally 


mechanical properties of mild steel and Yorkshire plates under 
tensile strain were determined. The plates—both iron and steel— 
were obtained from Messrs. John Brown and Co. and Messrs. 
Cammell and Co. In the paper referred to the mean tensile 
strength, elastic limit and extension are given as follows :— 


Ultimate strength. Elastic limit. Extension. 

Tons per square inch. per cent. 
Ivon plates.. .. .. 22°27 .. .. .. 1606 os 


The extension given is in a length of Gin. If all reference to the 
secondary elastic limit, which may be induced by repeated 
——— of strain up to and slightly exceeding the elastic limit 
of each preceding test, be omitted, it will be seen that the so- 
called steels, to which the above figures relate, present scarcely 
any structural advantage over iron. The elastic limit is nearly 
the same, and though its ultimate strength is greater than that 
of the iron, its ductility, as shown by its range of extension, 
renders its greater ultimate strength of little value, for very long 
before it can be strained to that limit in any structure, 1‘ 
stretches so much that the accumulation of strain is prevented, 
and this may be shown to take place in_ bridge as well as_boiler 
structures. With respect to the latter, Messrs. Greig and Max 
Eyth observe that “the tensile and shearing strength of the 
material supplied for these tests by some of the most experienced 
makers of steel, and by them, no doubt, considered the best for 
the purpose, has in the experiments proved to be not more than 
10 per cent. above that of the iron supplied at the same time, and 
its want of hardness, as distinct from tensile strength, has proved 
to be a very serious disadvantage in boiler work. What the 
trade now requires is a return to a harder materiai of increased 
tensile strength without losing the homogeneity which is at pre- 
sent obtained at the expense of hardness.” Again, in speaking 
of the results of the test, under hydraulic pressure, of the com- 
plete boilers made of this steel, they say ‘‘ the compression of 
the rivet and elongation of the rivet hole resulted invariably in 
leakage which prevented the necessary pressure from being 
obtained. Each rivet became its own safety valve, and the strain 
put on the weakest part never reached more than 70 per cent. of 
the breaking strain. This is the point where additional hardness 
of the material would be most useful, as it would prevent the 
opening of the rivet holes, which now makes a boiler useless long 
before the breaking strain is reached.” This evidence is, there- 
fore, to the effect that no structural advantage is obtained by the 
use of these steels in place of iron. 

If we turn now to the results of tests, made by Mr. Kirkaldy, 
of Siemens’ mild steel, we find that the mean results for plates 
of xe 0°37 to 0°70 in thickness, annealed and unannealed, are 
as follows :— 


Ultimate strength. Elastic limit. Extension, 
5 Tons per square inch. per cent. 


From these figures it will be seen that though this material (like 
that used at Messrs. Fowler’s Works) may be very safe, it 
presents little structural advantage over iron-plates, the limit of 
elasticity being low, permanent set taking place at as low as 
12°84 tons per square inch when the plates are annealed. It is 
however, observable that though the extension of this me 
reaches a total of 24°6 per cent. it is less than 11 per cent. 
annealed, and under 7 per cent. unannealed at a strain of 26°78 
tons, thus indicating very considerable toughness and probably 
greater value as a structural material than that tested by Messrs. 
Greig and Max Eyth. 

Material described still more recently gives the engineereven less 
of hope that the modern steels for structural purposes will enable 
him to produce structures much lighter than he can do with iron. 
It would even appear that greater hope of obtaining a material 
of high structural value is to be found in iron, for it was recently 
stated at a meeting of the Iron and Steel Institute by a member, 
that he had been experimenting with puddled iron, the elastic 
limit of which ranged from 19 tons to 20 tons, while its ultimate 
strength was 29 tons and its elongation between these strains was 
23 per cent. in a length of 8in. The elongation within the elastic 
limit was not mentioned. Unless a higher elastic limit can 
be obtained no advantage in a structural sense is secured. High 
ultimate strength is a comparatively useless quality if the elastic 
limit is low, and great range of extension is also of no service. In 
bridge work a very high range of extension is useless, because the 
members under tension would elongate if strained beyond the 
elastic limit, to a greater extent than the members under 
compression would compress, and thus the structure would 
fail by the destruction of the balance in the disposition of 
the strains on the different parts. Even if the material showed 
a range of compression equal to its range of extension this 
would remain equally true, because in order to secure the neces- 
sary resistance to bending or buckling, members under compres- 
sion must be of greater sectional area than is indicated by the 
static strain. Thus a higher elastic limit is the first essential in 
steel for structural purposes. This it appears can only be obtained 
by making the steel harder, which, by the Bessemer process at 
least, if not by other largely used processes, it seems cannot be 
secured without other attendant qualities or properties which 
make the material difficult to work, and more or less uncertain in 
its behaviour under mechanical treatment. Whether this is 
really now so, or must continue so, it remains for the steel makers 
to show, but it does at least seem plain, that even with some of 
the so-called mild steels a little misgiving is onable on the 

art of the boiler-maker, who wonders what he may find in a 
iler shop to-morrow where he has left a nearly or quite finished 
boiler to-night. Not only, moreover, is this mild steel way of 
tting over the difficulties attending the use of the strong steels 
ikely to rob engineers of much that the latter material promised, 
but by the still existing custom of denominating what is really 
iron by the term steel, we are likely to lose the advantages gained 
by using the harder steels where that has been possible, for 
ready a good deal of so-called steel, in which there is not much 
more carbon than there is in a Lowmoor bar, is being worked u 
intu steel rails and steel tires. It is true that rails of very hai 
steel do not wear quite so well as those of a tougher quality, but 
itr ins to be seen whether some of the very mild metal being 


attended the application of this steel, however, discouraged the 
extension of its application by engineers, who hoped that greater 
uniformity in the mechanical properties of the metal would gradu- 
ally be obtained by the steel makers. A steel of somewhat lower 
tenacity and greater ductility, attended by greater uniformi 
in composition and behaviour, was then produced, and this 
indicated that steel-makers and engineers must look to steel of 
milder character for the removal of the difficulties which had 
attended the structural application of cheap steels, that is steels 
not produced by the iene. The result of this was that engineers 
specifying steel for, say, bridge-work stipulated that it should not 
possess more than a certain maximum tenacity, a reversal of the 
stipulation that had always and does obtain with respect to iron. 
As a further result of this, and to ensure that the harder steels of 
conperetindy high tenacity, but less uncertain character, should 
not be used in the construction of bridges, the Board of Trade 
regulations upon the subject limited the tensile strain on any 
part of a structure to 7 tons per square inch. This has led to 
the endeavour on the part of all chadl cookies to produce the very 
mild soft steels now largely used, some of which affords the engi- 
neer no help towards producing the lighter structures which a 
dozen years ago it was promised that steel would give them. 
Boiler shells must be made nearly or quite as thick asif they were 
constructed of iron. 

As an instance in illustration reference may be made to the 
results of a series of experiments made on iron and mild steel, 
in order to determine their respective values for high-pressure 
boiler construction, and described by Mr. David Greig and Mr. 
Max Eyth ina — read before the Institution of Mechanical 
Engineers, in June, 1879. Amongst other experiments, the 


rolled into rolls to-day may not soon uire battered heads 
under the heavy traffic of modern locomotives. Such rails will 
not laminate, but it is questionable whether splitting will not 
result from the deformation by battering. 

It will have been observed that in this short paper the atten- 
tion of the writer has been almost wholly confined to references to 
plates. This has been done because it is chiefly in plates that im- 
provement has to be looked for from the steel maker. With bar 
steel, the difficulties in manipulation and connection in structures 
have not been so great as with plates, and failures, whether due 
to imposed or internal differential molecular strains, have not been 
so frequent ; the sections are less in area and the forms less capable 
of initiating and transmitting destructive strains. Consequently 
mild bar steel need not be so ductile as mild plate steel, and 
hence the structural value of the former is much higher than 
that of plates, and engineers can use it to advantage. In the 
course of a very interesting lecture delivered by Dr. Siemens at 
the Royal United Service Institution in March, 1879, he gave a 
table showing the results of a series of tests of mild pe hard 
steel bars up to, and slightly beyond, their elastic limit. This 
table is of great value as affording evidence of the structural value 
of these bars, and it is to be greatly desired that similar observa- 
tions should be made on all kinds of modern metallic structural 
materials. The mild bars to which Dr. Siemens’s table refers 
show a mean elastic limit of 17:37 tons when annealed, though the 
same bars showed the lower mean elastic limit of 16°62 before 
being annealed, and curiously the elastic extension is also greater 
in the annealed bars, the mean extension in bars 5ft. Oin. and 
4ft. llin., being 0°088in. and 0°086in., the value of Te of the bars 
being by the before-mentioned formule, respectively 57°04 and 


53°348. This denotes a high structural value although this indi- 
cation must be taken with the value of ‘I’; which cannot be gained 
from the table referred to. Such material, however, is not, to be 
had or cannot be safely used in plates, and even in bars has been 
very little used in bridgework. Steel makers have yet to satisfy 
engineers that it can be safely used. 

‘he most of the recorded experimental results of tests of mild 
steels do not give the extension at the elastic limit, so that 
comparisons with other materials cannot at present be made, 
From what has been said, however, it will have been seen that 
it is very necessary that these figures should be obtained, and 
what has often been observed may be here repeated, namely, 
that in order to the production of a satisfactory series of tables 
of the mechanical properties of different structural metals, 
experiments should be conducted on a uniform basis and with 
uniform “ry of test pieces, or if not of uniform length, they 
should be of a minimum length of either ten inches or one foot, 
Such experiments would be perhaps costly, but there is at least 
one wealthy engineering society, by acommittee of which such 
experiments might be usefully carried ont on the structural 
materials of ay. 

In conclusion a few words may be said upon the behaviour of 
the harder kinds of steel plates in which they differ from those of 
iron. It has been observed by many that some of the steel plates 
with an elastic strength as high as 18 tons per square inch combined 
with a ductile extension as high as 15 per cent. as obtained by the 
tests of strips of such plates, that in the hands of plate smiths or 
when built into structures, they behave very differently to iron 


with the same apparent mechanical properties. The toughness 
of good iron pistes enables them gradually to dissipate 
any internal differential molecular strains of tension and 


compression that may be resident in them as they leave rolling 
mills, by differential compression and tension. Steel plates 
which are comparatively hard, but which, when torn asunder in 
test-strips, indicate an ultimate extension of as much as 15 per 
cent., might be expected to do the same. Such, however, is not 
the case, for the plate has often behaved when built up into a 
structure as though its ultiniate extension was not more than one 
or two per cent., and like glass, of a high elastic limit 
but no toughness, Why this should be is not known, but it may 
be suggested that such being the behaviour, the following ma 
afford some clue to the fact that thick plates, at least of su 
material, have fractured in various directions, after the structure 
of which they have formed an integral part has been completed. 
Most plates before being built into a structure are annealed, but 
the following remarks apply equally whether annealed or not. 

Plates when taken from the rolls or from the annealing oven are 
generally laid on a flat surface to cool, but whether laid down or 
stood on edge, cooling takes place somewhat more rapidly 
towards the corners and edges than at the middle. At first, the 
whole plate is of the same temperature, which may be that of 

ness. ‘The exterior parts first assume the rigidity of cold 
steel, and contraction takes place on the interior parts which 
remain at a higher temperature, and therefore the contraction 
has taken place under a tensile strain. Thus, if a plate of lin. 
in thickness is considered in illustration, it will be seen that a 
corner of, say, Gin. on either edge, has an area on the two sides of 
36 square inches, but it has also the additional effective cooling 
area of the edges, which adds 12 square inches, making for a 
surface area of 36 square inches a total of 48 square inches of 
effective cooling area by radiation and evection. If, on the other 
hand, an area on the two sides at the centre of the plate, 
of 36 square inches of such surface, be taken into consi- 
deration, it will be seen that the edge surface can only be 
considered as cooling by conduction. Thus the effective cooling 
area of the outer parts of the plate is much more efficient than 
the central parts. These outer parts having, then, become rigid 
and contracted under tension, exert a correspondingly compressive 
strain upon the interior parts still at a higher temperature, and 
thus more or less amenable to compression. This tensile strain 
upon the outer parts or borders of the oe is gradually elimi- 
nated as the interior parts cool, and is finally changed into one 
of meee as the inner parts contract in cooling under a 
molecular tensile strain, due to the incapacity of the ~~ 
border to follow the inner parts in their contraction. n 
the cold plate put into a structure, there is thus initial 
molecular strain differentiating from compression at the 
edges to tension towards the centre. If the plate is cooled 
under circumstances inducing unequal cooling, these internal 
strains are aggravated, and they may possibly be of such magni- 
tude that extraneous strains, that would not materially affect a 
tough iron plate, may be sufficient in a harsh steel to cause 
rupture. Further, when a plate of such a character is being 
rivetted up, every rivet is compressed under a very high strain 
to make it fill the holes, and thus, acting as a viscous fluid, adds 
to the strains already tending to destroy the plate. 

These remarks are only made as suggestions, and should 
perhaps have been put in the form of a question, as they are 
somewhat aside the object of this note, which is to invite discus- 
sion on what seems to be the tendency in the production of very 
mild steel ‘eegee J namely, that in the endeavour to remove 
the difficulties which have attended the use of steel plates of 
high elastic limit, we seem to be in danger of losing the 
facilities for producing lighter structures which the application 
of steel seemed at one time to afford 


Institution or Mgcuanicat Encingers.—The next meeting 
of this Institution will be held at the Memorial Hall, Albert- 
square (South-street corner), Manchester, on Friday, 29th 
October. The chair will be taken at three o’clock p.m. by the 
president, Edward A. Cowper, Esq. The ballot will take place 
at the meeting for the election of new members; the nomina- 
tion of the officers for election at the next annual general meeting ; 
and notice should be given of any alterations in, or additions to 
the yee to be proposed at the next annual general meeting. 
The following papers will be read and discussed at the meeting : 
-——‘*On Recent Improvements in Machinery for Preparing and 
Spinning Cotton,” by Mr. Eli Spencer, of Oldham; ‘On Imple- 
ments and oniey for Cultivating Land by Horse-power,” by 
Mr. W. R. Bousfield, of London. 


Tue Ratinc or Tramway Companies.—On the 23rd ult., at 
a special session of the Hackney Union Assessment Committee, 
held at. the Hackney Workhouse, Mr. Peter Thomson presiding, 
a large number of appeals were heard against the new quinquen- 
nial assessment by the overseers. A good deal of interest was 
taken in the proceedings, which showed that some prospectuses 
omit one important item in estimated profits from a tramway. 
The North Metropolitan Tramway Company appealed, Mr. 
Wray and Mr. Mapel attending in support of their appeal. The 
company was set down at £4649 = value, and £2985 net value 
for four miles and six furlongs of tramways within the parish of 
Hackney, and at £612 and £393 respectively for five furlongs of 
tramways in the Green-lanes. Mr. Wray, who appeared as the 
company’s valuer, said upon consultation with him the company 
had filled in the notice paper ‘‘ £1500,” and he assured the com- 
mittee that, as the result of his valuation, the tramways in the 
parish were not even worth that. ‘The fact was, he urged, the 
company could not afford to pay the new assessment. He was 
quite sure the committee’s valuer, Mr, Castle, wouldconcur, As, 
however, it was felt desirable that the committee should be aided 
by professional advice, he suggested that, as the time was now 
pressing, the committee should pro formd give an adverse deci- 
sion and raise the company’s assessment one shilling, which 
would give them further statutory time. This, however, the 
committee declined to do, preferring to have a valuation from 
their own valuer, as in the previous case, before they made their 
final award, 
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RAILWAY MATTERS. 


Owe to straitened circumstances, the New Zealand Govern- 
ment has found it necessary to suspend the construction of a. 
number of railways, and to proceed with those only which are 
well advanced, or are likely to prove remunerative. 

‘Tur Matale, Ceylon, railway contractor has made an arrange- 
ment with the Government by which he undertakes to complete 
the line for traffic by the first week of this month, to enable 
planters to forward their crops direct to Colombo. 

A very large contract for wire fencing on the Canadian Pacific 
Railway, awarded to Messrs, Skead and Haycock, of Ottawa, 
includes 200 miles, commencing at Emerson, and extending along 
the Pembina Branch, and the first 100 miles west of Winnipeg. 

A coMPANY has been organised to build a railroad from San 
Antonio, Texas, to Laredo, on the Rio Grande, a distance of 
160 miles. The construction of this line will connect the Rio 
Grande with the California roads, the Northern lines, and the 
Atlantic system. 

Broav-stREEt station is very dimly lighted by gas, burning in 
lamps that are not a whit too clean; the neighbouring station of 
the Great Eastern Railway is illuminated by electric lamps. An 
opprmanty, says the City Press, is thus afforded of comparing 
the two extremes. 


Ar departure of last mail from the ‘Transvaal, a deputation 
had waited upon Sir G. P. Colley on the ge of the Delagoa 
Bay Railway. ‘They were assured of the desire of the Home 
Government to further their views. About £800 had been sub- 
scrided in the colony to support the movement for this line. 

THE length of railway open for traffic in India is now 8611 miles, 
of which 6073 miles are in the hands of guaranteed companies, 2363 
miles are State railways, and 175 miles native State lines. During 
the year 395 miles of new lines—including the Candahar line— 
have been opened for traffic. 


A CONTEMPORARY states that early last week the refreshment 
room on the up platform at the Manningtree Station of the Great 
Eastern Railway was completely destroyed by a goods train, 
which, to avoid collision with another train on the main line, was 
sent into a siding by the signalman. 

Tue scheme for the transfer of the Manchester, Sheffield, and 
Lincolnshire Railway under a lease to the Midland and Great 
Northern Companies has been resuscitated. ‘The shareholders 
have been asked to express their opinions on the subject Ld 
signing a form encl and transmitting the document to Si 

ward Watkin, the chairman of the company. 

Tue International Commission has terminated the inspection 
of the St. Gothard line, and according to its estimate, the entire 
works, so far, have cost 86,609,282 francs, of which 49,991,139 
francs is in connection with the main tunnel, 34,359,143 francs 
for the lines by which it is approached, and 2,260,000 francs for 
the Mont Cenere tunnel. The work executed in 1879-80 represents 
a sum of 36,592,360 francs. The subventions were fixed as follows : 
—Italy, 9,523,840 francs ; Germany, 5,790,436 francs ; and Switzer- 
land, 5,751,776 francs. 

Iv appears that, taking population as the standard of com- 

ison, New Zealand is in advance of England, and even of the 
Pnited States of America, in respect of the number of miles of 
railway constructed. The tonnage carried, too, compares well 
with the neighbouring colonies, Victoria carrying 1062 tons; 
New South Wales, 2299; and New Zealand, 2247 per 1000 of 
ot ge The ber of fF gers last year was 2,937,279, 

ing 578 per cent. of our population. The number in Victoria 
was 3,829,256, or 437 per cent. 

Tue Russian Government, having decided to make use of a 
portable railway in its military operations in Turkestan, sent a 
commission some time since to examine into and report upon 
various systems employed in England, France and Germany, and 
this commission recommended the adoption of the Decauville 
system. In accordance with this suggestion, the American 

anufacturer says @ arrange has been given to Messrs. 
Decauville, at Petit Bourg, for about sixty miles pote of 50 metre 
gauge, with 500 vehicles especially designed for the transport of 
provisions, liquids and men, and two engines weighing 2 tons 
each. The rails, which weigh 14} lb. per yard, are of steel, and 
of the ordinary section adopted for the Decauville system. This 
contract, although quite an extensive one, will be filled in two 
months after the date of order. 


THE Japanese railways now include a line from Tokio to Yoko- 
hama, eighteen miles in length, which was completed early in 1873, 
and had not been extended. Since that time a railway 
from Hiogo to Osaka, twenty-two miles long, and about 230 miles 
south of Tokio, was built, and afterwards extended to Kioto, 
Still more recently a further extension was made to Otsu, on the 
south side of e Biwa, These include all the railways com- 
— in Japan, the length being about sixty miles. other 

e has, however, been commenced from Tokio to Mayebashi, 
more than sixty miles long. This railway, the construction of 
which offers but few difficulties, will be of great commercial 
importance. A railway is projected in the northern island, and 
it is in contemplation to extend the southern system from Kioto 
to the north of Lake Biwa, and for some distance up the centre 
of the island. 


We have received from M. Hanrez a paste describing a 
method of taking up carriages by a train en route, in order to 
avoid stopping trains at stations to take passengers up. A 
“ waiting carriage,” fitted with a steam engine with special gear, 
and space for passengers and luggage, is placed on a siding at the 
station, and picked up by the train as it goes past. The latter, 

by means of a hook on its last carriage, catches a rin; supported 
on a post, and connected with a cable wound on a drum in the 
waiting carriage. Thereupon the drum begins to unwind, and in 
doing so compresses a system of springs, while the carriage is 
moved at a rate gradually increasing to that of the train. The 
engine of the carriage then winds in the cable, the train and car- 
riage are connected, passengers are transferred from the joined 
carri to the train, and vice versd, then the two are discon- 
nected, and the engine of the carriage working on the wheels 
brings it back to the station whence it was taken. 

Ove of three new postal cars now running on the Chicago, 
Milwaukie, and St. Paul road, is thus described. ‘The car is 
one of the largest and most pone in its appointments of any 
in the service. It was desi and constructed under the plan 
of Mr. C. R. Harrison, of Milwaukie, superintendent of mail 
cars for the sixth division. It is 65ft. long, including platforms, 
and 60ft. in the clear ; 9ft. 2in. wide, and contains, among other 
novelties, Mr. Harrison’s pouch-holders, the frames of which are 
so arranged that they can be taken apart and laid against the 
side of the car, leaving a clear open space; then as many or as 
few as are needed can be put in position. Movable tables which 
can be placed at any desired point in front of pouches for holding 
the letters or papers to be distributed are one of the most 
important features of the interior arrangement. These pouch- 
holders and tables occupy the central position of the car. Above 
them are boxes for containing mail matter of various kinds. At 
one end are placed boxes, whose capacity is doubled by being 
reversible. There are 480 in all in this car, and 24 stationary, 
making 984 letter boxes. At the other end of the car is what 
the boys prize very greatly—a rack holding several spring couches, 
which can be p anywhere in the car if no pouches are 
there to interfere.” The car is lighted at night by a pair of 
chandeliers, suspended from the ceiling. They have reflectors, 
adjustable to any desired position. Chandeliers ina post-office 
van, where the standing occupation of the clerks is greatly 
interrupted by the movements of the carriage, can hardly be a 


NOTES AND MEMORANDA. 


Tue electric resistance of selenium is so small; that if the 
specific resistance of pure copper be taken as unity, that of 
selenium, according to the Zlectrician, is about 3°8 X 10", or 
38,000,000,000 

THE output of the Polish coal basin, is now about four times as 
large as it was in 1871. The annual yield from the thirty 
pe ld in the kingdom was 65,612,500 pouds—1 poud = 36 Ib.— 
giving employment to coal miners. The following is the 
yield for the last few years :—1871, 18,409,295 pouds; 1872, 
17,288,920 ; 1873, 20,495,432 ; 1874, 24,550,783; 1875, 24,903,700 ; 
1876, 27,668,407; 1877, 38,363,030; 1878, 54,581,000; 1879, 
65,612,500, or 1,465,200 tons. 

A FReEnNcH inventor, M. Clémandot, has devised a shade for 
reducing the glare of electric lights, which he claims to be much 
more economical than ground glass globes. He makes his lantern 
of glass tubes filled with finely spun glass threads or glass wool. 
By reflection from the fe threads the light is given the desired 
diffusion, with a loss of illuminating power not exceeding 15 4 wed 
cent., —— 30 or 40 per cent. with opal or ground glass. e 
natural blueness of the electric light can be 

the glass tubes or the inclosed wool. 

Proressor E. C. Pickertne, director of Harvard University, 
has made the discovery that when a prism is placed between the 
object glass of a telescope and the eye-piece, the light of a star 
is drawn out into a continuous band. hen, however, the tele- 
scope with the prism is directed to a poonen nebula, the light 
is collected into a starlike point without any band. Thus the 
astronomer can easily distinguish between a star and a planetary 
nebula, This principle has already enabled Professor Pickering 
to discover several nebule. 

A BASE-LINE, near Aarberg, for the triangulation of Switzerland, 
has recently been very successfully measured. The first measure- 
ment gave 2400°087 metres; the second, made independently of 
the first, gave 2400°085 metres as the result, the difference 
between the two being thus only two millimetres. The measure- 
ment was made under the direction of the Spanish General 
Ibanez, who invented the instrument by which the work was 
done. The place selected for the line is on the Sisselen road, 
which presents here an almost straight and level line of three 
kilometres. 

M. Corer makes a metallic thermometer in a very small com- 
pass. He solders end to end several concentrictubes of different 
metals, steel and zinc for example. By alternating the joints the 
differences of dilatation are added, so that the last tube, being 
connected with a toothed wheel or series of levers, gives a great 
motion to a needle, sufficient to indicate small fractions of a 
ee of temperature. The metals being good conductors, the 
indications are rapid when the metallic mass is p in contact 
with any body of which the temperature is desired. The tubes 
can be concentrated in a space of less than two centimetres— 
com The thermometer is, therefore, very convenient for medi- 

use. 

Ir has been estimated that the coast of Yorkshire between 
Spurn Point and Flamborough Head loses about 2} yards 
annually, slice after slice of the clay cliff slipping down to the 
beach, where it is readily attacked and removed a the waves. 
The clay cliffs of the Isle of rms | suffer similar rapid removal, 
while the chalk cliffs of the Isle of Thanet have had a yearly loss 
of 3ft. In the landslip of December, 1839, near Lyme Regis, a 
strip of chalk cliff three-quarters of a mile long, 240ft. broad, and 
from 100ft. to 150ft. high was undermined by the descent of 
continuous heavy rain and the saturation of a thick deposit of 
loose sand underneath. It consequently slid bodily forward on 
the beach, breaking up into segments in its progress, and carry- 
ing fields, trees, and houses along with it. 


Ata recent a of the Academy of Sciences a paper was 
read on the odours of Paris, by M. Sainte-Clare Deville. He 
analysed some of the moist black earth exposed in a trench in the 
Rue St. Jacques. The amount of salts in the impregnating 
liquid indicates considerable concentration, The dust from horses’ 
shoes and from wheels of vehicles is thought to be the origin of 
sulphides and protoxide of iron, and of the dark coloration. 


corrected by tinting 


lating in the npes, furnishes part of the sulphur, the carbonated 
hydrogen and the coal-tar which abounds. Through this escape 
the su is, M. Deville says, rendered wholesome, and cannot 
exhale any dangerous odour. There is a slight smell of sul- 


huretted hydrogen, and a smell of healthy empyreumatic pro- 
ucts. 


At the recent meeting of the American Association for the 
Advancement of Science, a simple device for projecting the 
vibrations of liquid films without a lens was described by Mr. H. 
S. Carhart. Ié consists, says Science, of a wooden tube, having a 
telephone mouthpiece at one end and expanding into a large 
funnel at the other, the funnel being of metal. In the side of the 
tube a stop-cock is inserted. A film is obtained in the open end 
of the funnel, and a little air is then blown through the stop-cock. 
This distends the film slightly, causing it to act as a convex 
mirror. It is then placed in a beam of sunlight and reflects it at 
the proper angle. Upon singing a note at the mouthpiece a 
sharply defined system of waves is projected. Photographs of these 
have been taken. Caps fitting into the funnel and provided with 
a square of tri opening, are also employed to give films of 
different shape. 

THE acceleration of gravity at Tokio was some time ago 
measured by Messrs. Perry and Ayrton. A fresh measurement 
has since been made by Mr. T. C. Mendenhall. The experiments 
were made after the accepted methods with Kater’s and Borda’s 
pendulums, the only novelty introduced being that of employing 
a chronograph in connection with a reliable chronometer to 
determine the time of vibration of the pendulum. At every 
sixtieth or hundredth vibration of the pendulum a light break- 
circuit apparatus placed beneath it was raised to just such a 
height as to be thrown by the pendulum at its lowest point 
of —_ thus enabling its rate to be calculated to the ten- 
thousandth of a second. Mr. Mendenhall revises the calculations of 
Professors Ayrton and we | which were made with a long wire 
pendulum, a — their value of ‘‘g” from 9°7974 to 9°7979, and 
the theorectical value by Clairaut’s formula he gives as 9°7980m., 
his own determination giving a mean of 9°7984. 

In the Comptes Rendus of the 30th ult. are published the 
results of recent researches on ex ion and compressibility of 


under strong pressures, by M. Amagat, who derives the 
following laws pal} The coefficient of dilatation of gases 
increases with the pressure to a maximum, then decreases in- 
definitely. Q The maximum occurs under the pressure with 
which the product wu is minimum, where the gas accidentally 
follows Mariotte’s law. (3) It diminishes with higher tempera- 
tures, and finally disappears. (4) Ata sufficiently hi h tempera- 
ture the compressibility of fluids is represented by the formula 
p (v—a) = const.; a being the smallest volume the mass of fluid 
can occupy ; this is the limiting law. For each gas a has a 
special value. (5) For pressures below the critical point the 
deviation from Mariotte’s law, first positive for a temperature 
sufficiently low, becomes nil, then negative, with increasing 
temperature ; but beyond a certain negative value it diminishes 
indefinitely without changing sign. (6) For pressures between 
the critical pressures and a superior limit, special for each gas, 
the period during which the deviation is positive is preceded at a 
lower temperature by a period in which it is negative; so that 
the deviation twice changes sign. (7) Beyond the upper limit of 
pressure indicated in the preceding law the deviation is always 
negative, whatever the temperature ; it diminishes, in general, 
when the temperature increases; except for pressures near the 


good means of lighting. 


limit, where its variation is more complex. 


The escape of gas, estimated at about a tenth of the gas circu- |. 


MISCELLANEA. 
THE first premium for machine belting at the Cincinnati Mill- 
ing Exhibition has been awarded to Mr. Maurice Gandy, of 
Liverpool, for his patent American cotton belting. 
No less than 1674 men who were out of work, are at the pre- 
sent time employed by the New Zealand Government at merely 
subsistence wages on the railways and roads in course of con- 
struction. 
THINGS are in a bad way in New Zealand. One correspondent 
writes, ‘‘out of one shipload of emigrants—an average one— 
three have found work and none wages, for these three receive 
only their rations ;” he also adds that bankruptcy abounds. 
THE Melbourne International Exhibition in Carlton Gardens 
was formally opened last Friday. His Excellency the Marquis 
of Normanby and suite, together with his guests, the Governors 
of South Australia, New South Wales, Western Australia, and 
the acting Governor of Tasmania were present. 
Tue International Commission of Inspection of the works of 
the St. Gothard Railway confirm the calculations of the engi- 
neers that the line will be ready for traffic in the course of next 
spring. Four men were killed and several wounded last week by 
a fall of rock in one of the minor tunnels near Goeschenen. 
Tue boiler of a steamer nained the Ibarra burst on the 5th inst. 
in Bilbao harbour. Fragments of the metal were carried hori- 
zontally for a distance of 100 metres, destroying the t of a 
bridge about seven metres off. Two persons were illed | by the 
explosion, and several more or less injured. 

Tue South Australian Government has an eye to business, or 
to the prevention of the growth of those vested interests which 
so often obstruct om. A resolution has been passed in the 
House of Assembly affirming the desirability of the Government 
repurchasing all the wharf frontages at Port Adelaide, and other 
ports of the colony, and a commission is to be appointed to 
inquire into the best means of carrying out the object. 

TueE Registrar-General’s return for the week ended Saturday, 
September 25th, gives the mortality in London and twenty-two 
other large towns of the United Kingdom, as at the averagerate 
of 24 deaths annually in every 1000 persons living. The annual 
death-rate was 21 per 1000 in London and in Edinburgh, 18 in 
Glasgow, and 38 in Dublin. The report mentions, as though a 
matter for consternation in a town with a death-rate of no less 
than 38 per 1000, that smallpox caused two more deaths in Dublin. 


A NEW and apparently valuable method of preserving raw 
meat has been discovered by Professor Artimini, of Florence, and 
wer pes in this country. According to a report by Professors 

arff and Mills, of the Glasgow University, and Dr. Stevenson, 
of Guy’s Hospital, meat six months old was found to be perfectly 
sound and good, the muscular fibre unchanged, and the nutritive 
properties unimpaired. The material employed is said to be less 
ere than salt, and not only wholesome, but pleasant to the 

te. 


THE Golos of a recent date states that among other appliances 
of a sani character despatched by the Red Cross Society to 
the Trans-Caspian army, are three ice-manufacturing machines, 
each capable of turning out a quarter of a ton of ice per diem. 
One of these has already been established at Krasnovodsk, and 
another at Tchikislar; a third was to leave St. Petersburg for 
Michaelovsky Post—near Kresnovodsk—in a few days. To kee 
the machines in proper order the society has specially appoin' 
an engineer named Lepinsky. Very beneficial ts have 
attended this command of an ice supply. 

In the vicinity of Antwerp, much difficulty is experienced in 
obtaining water, owing to the fact of the ground being entirely 
a deposit of fine sea sand of a “blowing” nature. Mr. Huger, 
the agent of the Great Eastern Railway Company at —_——- 
has been trying to acertain how deep the bed of sand extended, 
and has made his first attempt on a very small scale, employing 
an ‘‘ Abyssinian ” tube well, only 1}in. diameter, and driven by a 
monkey weighing 75lb. With this little tube, he has been able 
to reach to no less a depth than 152ft., testing the soil at short 
intervals the whole way down, and ee nothing 
but sand extends to this depth. It is now very probable that the 
attempt will be followed upon a larger scale, 


Tux Tyne Commissioners of «he port of Whitby received no 
less than thirty plans from competitors for the £50 premium 
offered for the best scheme of improvement of the Whitby 
harbour, and ten of these plans were selected for further con- 
sideration. It was subsequently decided to callin Mr. Messant. 
It is estimated that the plan recommended by him can be 
executed for £40,000, for which amount the local commissioners 
have made tice as a loan through the Board of Trade, from 
the Public Works Loan Commissioners. The plan comprises 
alterations of the existing piers, extensive dredging operations, 
and construction of new works so as to increase the depth of 
water in the port. 


On the 30th ult., about 1.30 p.m., while water was being 
pum: into the two large tanks at the Crystal Palace whic 
supply the fountains, with a view to the firework display in the 
evening, oneof the tanks gave way at one side and an aperture 
ap 16ft. square, through which the water rushed in a flood. 
Parts of the tank, weighing several hundredweight, were carried 
to a distance of 250ft. the trees and shrubs in the neighbour- 
hood of the water towers were washed up, some of them being 
carried away, together with about sixty yards of the fence down 
the Fountain-road, as far as the Sydenham-hill station, a distance 
of three-quarters of a mile. The fall of the water left a hole in 
the ground after the downpour had ceased of a depth of 16ft. 
The failure of the tank is attributed to the corrosion of one ef the 
— which gave support to the plates of which the tanks are 
made. 

Tue SS. Dacia, belonging to the India-rubber, Gutta-percha, 
and Telegraph Works Company, is now in the Mediterranean, 
conaes laying a third cable for the French Government 
between Marseilles and Algiers. The ship carries two electric 
lights, the current being supplied by two Gramme machines, 
worked by two separate engines. These lights light the deck for 
paying out, roa up, and sounding. Regnier lamps are 
carried for lighting the tanks. A sounding wire apparatus, with 
improved self-adjusting brake, is fixed permanently at the taffrail, 
on the starboard side, the cable stern sheave being on the port 
side. The machine is driven by a small engine fixed close to it, 
and connected by driving wheels with vulcanised india-rubber 
tires. The ship carries a buoy containing tanks filled with gas 
and carrying alamp. Electric signals are fitted from bow, stern. 
and bridge to the engine room and helm, and there is a system of 
electric bells between all the cabins, chart rooms, deck-houses 
and saloon, to the stewards’ pantry. 


Tue gold casket, specially designed and manufactured by 

. W. Benson, of Ludgate-hill, for presentation on the 6th inst., 
by the City, to Sir Henry Bessemer, illustrates the process of the 
conversion from the raw material to the application of the steel. 
It is of solid English design, surmounted by a finely-modelled 
figure of Commerce, standing between a stack of pig iron and the 
converter. She commends the invention on account of the 
impetus that cheap steel gives commercial enterprise. The 
overflowing cornucopia at base signify this success. On either 
side of the rounded cover are vignettes—in repoussé work—-of a 
London and North-Western Railway locomotive—entirely con- 
structed of this steel, and standing on its steel rails—and of a 
steel-clad ship. The two curved ends contain the enamelled arms 
of the City, with the —— modelled in high relief. On the 
centre panel is the medal Sir H. Bessemer gives annually at the 
Tron and Steel Institute. The inscription is on the reverse. 
Shields for the Bessemer arms and monogram complete the whole, 
which rests on a plateau of Bessemer steel, - 
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PUMPING GEAR, NEW HOLLINGWOOD PIT, STAVELEY. 


MR, CHARLES MARKHAM, C.E., STAVELEY, ENGINEER 
(For description see page 269.) 
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LETTERS TO THE EDITOR. 
(We do net hold ourselves responsible the opinions of our 


THE DEPHOSPHORISATION PROCESS. 


Srr,—I am pleased to find that the opinions I expressed with 
regard to the’production of steel by the basic process, are endorsed 
by such eminent scientific authorities as M. Pourcel and Pro- 
fessor Von Tiinner. (See Jronmonger, p. 355, October 2nd, 1880.) 
Such being the case, it is scarcely necessary for me to reply to 
Mr. Chaloner’s insinuations as to my supposed ignorance of Ger. 
man railway requirements, ‘‘ antiquated prejudice,” &c. 

Mr. Chaloner confirms my opinion as to the mild quality of the 
rail steel made in Germany, but as Mr. Chaloner does not appear 
to be so thoroughly acquainted with the uirements of our 
English engineers, perhaps I may be permit to state that, as 
a rule, English railway companies do not consider steel rails con- 
taining under 0°35 carbon to be of sufficiently durable quality to 
withstand the heavy traffic of this country, and their ordin 
specifications require that the steel shall contain from 0°35 to 0° 
carbon, whilst several of our largest companies specify that the steel 
must not contain less than 0°45, or more than 0°50 carbon, also 
that the rails shall stand a test of three successive blows from a 
20 cwt. monkey falling from a height of 20ft. without showing 
any signs of flaws or fracture. 

Although Mr. Chaloner declared that such high carbon steel 
rails would be generally rejected by German railways, yet our 
English engineers still insist upon having the harder qualities of 
steel rails, believing in their greater durability, especially when 
hardness and toughness are combined, as will be found in all cases 
wherever the best brands of hematite irons are used in their 
manufacture. 

In reply to Mr. Chaloner’s surmise as to whether the Thomas 
and Gilchrist process wil] produce Bessemer tool steel, or not— 
although he considers the —. unimportant—I have to state 

the firm to which I belong manufacture upwards of 300 tons 
weekly of Bessemer steel, containing from 0°50 to 0°85 carbon, 
and unless the dephosphorisation method can attain these harder 
qualities, ‘‘ Hallamshire progress” need not, and will not, in my 
humble opinion, suffer. THomas Hampron. 

Pheenix Bessemer Steel Works, The Ickles, 

Sheffield, October 6th. 


STEEL BOILERS. 


Srr,—I was pleased to see in your issue of to-day that the 
discussion on steel and ingot iron had been resumed, though I 
think it is a pity that there seems likely to be mixed up with it a 
degree of personality which it would be better in every way to 
avoid. The subject is one of such vast importance that any- 
thing tending to divert attention from the facts of the case is to 
be regretted. It is only a comparatively few years since it was 
impossible to make cast steel from anything but iron of the best 
brands ; but the discoveries of Heath, and Bessemer, of Mushet, 
and Siemens, with improvements in details 7 great numbers of 
unknown but willing coadjutors, has placed the manufacture on 
such a different footing, and rendered it applicable to such an 
infinite variety of purposes, that anything that can throw light 
upon its manufacture, or upon its character and behaviour, even 
in a small degree, becomes of the utmost importance. 

It seems to me that we have become accustomed to deal with 
this material in such vast masses that we are losing sight of some 
facts which its manufacture on a smaller scale has taught us. If 
we go back to cast steel as made in ordinary crucibles, and from 
best marks of iron, we know that it is n to allow it to 
remain in a molten state for some time before it is taken from 
the furnace and poured into the moulds. [If it be taken from the 
furnace too soon, or allowed to remain in the furnace too long, 
the ingots made from it will not work, and the steel so made is 
most unsatisfactory. On the other hand, if we remelt in 
crucibles Bessemer scrap, it is necessary to get it from the furnace 
as soon as it is melted, or deterioration takes place very rapidly 
and we get no satisfactory result. This points to two things— 
First, that during the melting of best irons a certain process of 

ification goes on, in which the impurities rise to the surface 

the form of slag; and, secondly, that the refining cannot be 
carried too far without injury. This is shown in the case of 
Bessemer scrap, which, having been refined in the converter, 
merely requires remelting. 3 

Again, when taken from the furnace there is a age heat at 
which the metal must be poured into the moulds, which the 
melter judges by his eye from long practice. If it be poured too 
hot it will be what the workman Salle , and will not work, 
or only imperfectly ; and the same result follows if poured too 
cold. It is then what is called chilled, and will not work. In 
the first instance, if it be put into a slow fire and allowed to soak 
—as it is termed—its condition, unless very bad, may to a great 
extent be restored, and the steel rendered serviceable ; but in the 
latter case it cannot. When the metal is poured into the mould 
at the proper heat, it shows upon fracture a beautiful crystalline 

ce, varying slightly according to the quality and temper 
the material. If an too hot it assumes a striated appear- 
ance, like a great number of fibres radiating from the centre to 
the circumference in every direction. If, on the other hand, it 
be poured too cold, it has a dull amorphous appearance, which to 
a practised eye is unpleasant. Now this shows that there is a 
ial degree of heat, and that its range is comparatively trifling, 
in which alone the particles of which the metal is composed can 
assume their proper position, and that when this is not present 
there is set up a state of unstable equilibrium which can only 
ially be modified. 

Now, it seems to me that it is in this direction that we must 
look for some of the causes of the failures that too frequentl 
take place in the finished plate or bar, as the case may be. Will 
not this go far to explain that curious anomaly that a test piece 
taken from the edge of a plate may give perfectly satisfactory 
results, and yet the plate itself as a whole may he utterly un- 
trustworthy? It has probably been poured at an improper 
temperature. The outside while lying in the reheating furnace 
preparatory to rolling has been meta | while the great bulk of 
the ingot is in a state of unstable equilibrium. There can be no 
doubt that in dealing with the metal in such vast masses as is 
now done that these conditions can only be observed imperfectly ; 
and yet if they be as necessary to be attended to upon a large as 
= a small scale, there cannot be much surprise at the failures 
of which we hear so much. But it sometimes happens that with 
the best material, and with the most careful wockneaitiden, even 
when there has been more than usual care to secure a good result, 
steel will turn out very unsatisfactory. And it is a curious cir- 
cumstance, but one which steel makers well know, that if such 
steel be kept for some time it gradually changes its character and 
becomes not only workable, but even more plastic than usual ; 
of which I could give you some curious instances. 

Now this shows that even in what we look upon as a state of 
rest there are active molecular changes taking place, of which we 
are quite ignorant. But the mode of ins the metal, 
supposing the casting has been done successfully, seems to me to 
be very much at fault. The method of working down an ingot 
in the rolls by putting it through squares formed in the rolls 
aoe eee seems to me to put strains upon the metal to which it 
ought not to be subjected. Suppose that we are working down a 


Gin. ingot, the first gate in the rolls would be, say, 2hin. in depth, 


thus /\ on a l4in. roll. Now wecan see at once thatthe strains 

icles of metal upon 
e the diameter of the 
it would be 9in., and the circum. 
circumference of the face of 


must be very unequal, and the flow of the 
each other must be equally so. If we 

rolls at the bottom of the 
ference will be 28°27in., while the 


the roll will be 43°95in., and will move considerably over one- 
third faster at B—than at B; and as time is evidently a 


matter which in the displacement of the particles of the metal 
must be taken into account, then if we run the rolls at 100 revo- 
lutions per minute, this number multiplied into the numbers as 
given above, may give us some idea of the strains to which the 
tenacity of the metal is subjected. Nor is the matter of reversing 
for plates less objectionable. When a plate is put through the 
rolls it is fair to presume that the particles of which it is formed 
assume a certain definite position the one to the other, and which 
may probably be of a somewhat elongated character. Now if 
this plate be put through the rolls in an opposite direction the 
particles will all be set up in a contrary direction, and the con- 
tinuity of their adhesion will probably be considerably injured. 
As bearing upon this, I remember a conversation which I had 
with Mr. Hampton several years ago, in which he told me that 
when he was superintending the rolling of armour-plates, that he 
got the best results when they were rolled in one direction only; 

utting on just sufficient pressure in the reversing merely to 
the plate back again. 

I should like to say a few words on the punching and drilling 
of iron and steel. There are one or two considerations which 
seem to me to go far to explain the difference in their behaviour 
when treated in the same way. First, steel is very much denser 
than iron, and when the punch is brought to bear upon it its 
first work is to press the particles downwards, but these meeting 
with great resistance, have a tendency to flow off laterally, and so 
from the already dense character of the metal, to set up strains of 
a very powerful kind, and which we know often break the metal 
so punched. I am borne out in this supposition by the fact that 
if the hole punched be rimered, and say enlarged jin. to y,in., 
the metal is relieved and the tendency to breakage is overcome. In 
the action of the drill the very — takes place. There the 
tendency is for the corners of the drill to drag particles of 
the surrounding metal out, and so relieve any strain which may 
exist. 

The same thing takes place in iron, but with an opposite effect. 
If a piece of iron of a fibrous nature be punched, the particles 
penetrating the surrounding metal—from its more porous cha- 
racter—find ready ingress, and rather strengthen than weaken 
the piece. But if a piece of crystalline iron be taken it could 

ly be punched without cracking or bursting, and there are 
few smiths would attempt such an operation without letting it be 
some time in the fire. 

I do not know whether you will consider these remarks of suffi- 
cient importance to find a place in yourjournal. I have put them 
in form because I have felt interested in the subject, an hoping, 
should you do so, that they may lead to further discussions of this 
most important question. For my own part I feel persuaded 
that for some time to come we shall have to look more in the 
direction of molecular physics than even in that of chemistry, to 
find a solution of the problems which at present are so perplexing. 

Sheffield, October 2nd. IGMA. 


COAL MINE EXPLOSIONS, 

Srr,—Noting your interesting article of Septemper 24th on 
explosions in coal mines, I will intrude on valuable space with a 
few remarks and suggestions. Although not a miner, but a 
miller, still I feel as an interested party in these mine explosions 
from a phenomenon occurring in many of them bearing a striking 
resemblance to what occurs in many flour mill explosions. This 
is consecutive flashes or explosions. Any one paying attention to 
the evidence at the inquests on coal mine explosions will have 
noticed in a large proportion of the violent ones that the survi- 
vors speak of a double explosion. Although many of them never 
see the flash, they feel the air commotion ting and follow- 
ing it far distant, their comrades being often killed by these 
violent waves of air. Such as at Blantyre in 1879. Bernard A. 
Neil says, simultaneous with the first report he was thrown by 
the force of the blast a considerable distance down the workings; 
the direction of the current was immediately reversed, and he 
was forced back nearly to his original place, and from that he 
was again thrown down in the first direction, when he became 
unconscious. One mine inspector in England speaks of a man 
who, having felt one of these premonitory air-waves, rushed to 
the shaft and was drawn up before the other and more destruc- 
tive flash followed. 

This double explosion or reflashing occurs also in those flour 
mill explosions that are very violent or destructive. Two of the 
most noted examples of these took med at Tradeston mills in Glas- 
gow, Scotland, and three millsin Minneapolis, United States. The 
first of these happened in 1872, and blew out the gable walls with 
a thundering report. Most of the workmen were killed, but 
some of the survivors spoke to seeing two distinct flashes, a small 
one first, and then one which enveloped all with fire. The 
Minneapolis explosion occurred in May, 1878, and originated in a 
mill called the Washburn Mill A. In this case no survivors 
were left, but outsiders averred to seeing a small flash before the 
terrible main one. Above ground not one stone of its 6ft. walls 
was left above another, the roof being blown about 700ft. high, 
some sticks alighting at St. Paul, seven miles distant. Another 
mill was only 25ft. distant. The wave of fire from the Wash- 
burn flashed through its windows, and it also blew up like a 
bursting gun. Another mill was only 25ft. from it again, and it 
was flashed through from the second one and blown up also. 
Other three mills were 50ft. distant, but they were only set on 
fire and burned as in a common fire, while an elevator or grain 
store was also reached by the first wave of fire and blown up, but 
with less violence than the mills. Here we have the wave of fire 
amg J from building to building, not «ffecting the walls struck 
from the outside, but causing a change within, so that a secondary 
flash originated within the building and blew it up like a bursting 
gun. So well accustomed were the millers in one mill I knew of 
to these explosions, that, like the colliers in some fiery mines, 
they threw themselves face downwards on seeing one of these 
primary explosions to avoid as much as possible the fiercer 
secondary one. 

The only theory advanced to account for these consecutive 
flashes is, that one explosion stirs up dust sufficient for another, 
and that the expansion arising from the mere burning of coal 
dust and wheat flour, or dust, is sufficient to account for the 
extra violence of the secondary flashes. Tio my humble reagon- 
ing this seems a most erroneous idea. I do believe and know 
that wheat flour, or dust, and coal dust, when suspended in air 
will burn rapidly and cause a very + explosion. But such 
dust burnings are quite different from the fierce explosions which 
happen both in coal mines and flour mills, and yet both dusts 
in many mines and mills, when suspended in common air, have 
within th ves the el ts of the most terrible explosions, 
but a number or portion of the particles of dust have to be de- 
composed into the simple elements of which they are formed by 
the transient flame of an explosion, or dust in bulk by the 
smouldering of a flameless fire, when the mixture of undecom- 

and charred dust in suspension, and some of the elements 
of their decomposition, will flash off with a violence or quickness 
of flash far beyond what each would do if unmixed. 

To make it more simple and apparent. It is known there can 
be no visible flame without a mee production of inflammable 
gases to produce it; then as burning pervades all nature, in all 
— betwixt incomprehensible quickness and slowness, so 
with the production of gases. e inflammable ones are pro- 
duced slowly and diluted with air so as they will not 
visibly burn in the marsh, coal mine, or ship’s hold filled 
with coals, while with fine gunpowder the inflammable gases 


are produced in so concentrated a form that the particles 
decompose and burn ht and rapidly at the same time; 
the smaller the particles, air can reach them, the more rapid 


the decomposition, and the more concentrated the flame. The 
eo! of the material decomposed has thus a ruling influence, 
particle of gunpowder lying in bulk, though a considerable 
size, when fired immediately fires all the other particles near it, 
Neither coal-dust, nor wheat flour, or dust, lying in bulk, will do 
so, however small the particles are. A strong draught has to be 
applied to get them to burn slowly. In short, there is no com- 
arison between their quick-burning or explosive qualities at all ; 
Put the dust of either coals or wheat flour, or p mony in certain 
circumstances, will burn while suspended in air with a compara- 
tive slow or imperfect combustion, the dust of numerons other 
substances burning quicker, and therefore fiercer; and yet their 
combustion is seldom termed an explosion. 

But in this state of suspension, or in bulk exposed to a draught, 
this slow and imperfect burning brings more into play imperfect 
decomposition of the particles, when a larger proportion of 
inflammable gases escapes unconsumed. The fiercer the burning— 
such as with gunpowder, the smaller proportion of the original 

uantity escapes; and as in the best arranged iron smeltin, 

urnace, carbon and hydrogen escapes unconsumed, both combin 
and uncombined, an bapaeteetty burned gunpowder is always 
blown out of a gun—how reasonable then to suppose that in the 
first flash, either in mine or mill, a quantity of carbon and 
hydrogen—which enters so largely into the en of the 
particles—is liberated from the imperfectly burned floating dust, 
or from the dust lying in bulk, or even from the solid face of coal 
in a mine, while the effects of a blown-out shot might be similar 
to this first flash. 

As one can only eg what really happens in these sudden 
disturbances caused by a flash, we can imagine a fiery mine with 
the usual limited communication with the atmosphere above ; 
inflammable gases more or less are always distilling from the cut 
coal, more so when new cut, but ventilation strives to keep the 
air as near the balance ordained above ground by nature as 

ible; but carelessness, want of skill, or avarice, leaves a 

langerous balance of inflammable gases in portions of the 
mine, or a small reservoir of them formed by nature might be 
tapped. In such circumstances the so-called safety lamps, when 
men are working with them, appear a most unreliable safeguard ; 
a small portion might fire now and then, but the miners think 
nothing of it ; a large portion at length fires, causing a great com- 
motion in the air, and although still not sufficient to kill the men 
by violence it scorches them severely, while the violent wave of 
air driven forw in advance of the flaming expanding cases 
goes far beyond the flash, stirring up the dust and causing a 
commotion, and more thorough mixing of the fiery gases in the 
dangerous parts of the mine. A most irregular decomposition 
will attend these flashes, the great disturbance will cause a large 
— of the gases to escape uncombined, the carbon and 

ydrogen or their combinations will rise rapidly, the subtle fiery 
- especially will diffuse itself with great rapidity, the 
choke-damp formed will sink to the bottom and have little con- 
trol on the following flash, the returning wave of air will rush 
into the partial vacuum caused by the flash, bringing additional 
oxygen and dust, something set on fire is still burning, or some- 
thing at a red heat is sufficient to fire the hydrogen, when a second 
flash follows with such lightning-like quickness and fierceness as 
to cause awful violence. Everything that will scorch is scorched 
deeply, and the violent expansion is such that the men are often 
killed. beyond the flash. This second flash commonly does its 
work near its centre so effectually, especially in a dusty mine, 
that till dispelled afterwards the heavy proportion of choke-damp 
formed envelopes all in a deathly gloom as at the Seaham Colliery 
at present. 

t seems curious when one reads the reports of numerous 
inquests on explosions in mines and mills that some people will 
deny that dust has any effect at all, and still more curious that 
others will persist in attributing to wheat flour or dust when 
burned in common air explosive qualities equal to ag tage 
or gun-cotton. As I have endeavoured to show, the slow or 
ee combustion, or charring of coal or coal 
and wheat flour or dust, liberates large quantities of 
hydrogen, or carburetted hydrogen, and an extraordinary 
small quantity of these subtle gases when they cannot 
aape and get mixed with coal or wheat dust can 
produce the most dreadful effects. Whereas in common air 
without dust aconsiderable poy of these gases is required 
to produce an explosion, and coal dust and wheat flour or dust 
will often not burn at all with the most careful suspension in 
common air, and when they do burn the combustion is so slow 
and imperfect that little violence is produced, but then there is 
the danger of themselves adding to their inflammability, by a 
liberation without burning of the dangerous gases, 

Glasgow, October 5th. J. McG, 


dust, 


SIR H. BESSEMER. 


Tue freedom of the City of London was on Wotheuiey afternoon 
conferred on Sir H. Bessemer, F.R.S., at a special Court of 
Common Council, which was held in the Council Chamber, 
Guildhall. The Lord Mayor presided at the ceremony, and the 
members of the Corporation, in their official robes, were 
numerously represented. The Recorder of the City—Sir T. 
Chambers—was also present. The Lady Mayoress, y 
semer, and several other ladies occupied seats in the immediate 
neighbourhood of the chair, and the body of the hall and the 
galleries were fully tenanted. Before the aca» 3 commenced 
the new sheriffs of London and Middlesex—Mr. Alderman 
Fowler, M.P., and Mr. H. J. Waterlow—on the motion of Mr. 
J. T. Bedford, took their seats on the dais amid cheers. 
Sir H. Bessemer, upon entering the hall, met with a very 
cordial reception. Sir J. Monckton, the town clerk, having read 
the resolution — at the meeting of the Common Council on the 
13th of May last, at which it was unanimously determined to 
resent the freedom of the City to their distinguished visitor, 
‘in recognition of the valuable discoveries which have so largely 
benefited the iron industries of this country, and his scientific 
attainments, which are so well known and appreciated throughout 
the world.” Mr. Greenhough, the Master of the Turners’ Com- 
ny, of which Sir H. Bessemer is a member, formally presented 

im to the Court as a fitting person to receive the honour which 
it was proposed to bestow upon him. Mr. B. Scott (the Cit 
Chamberlain) then addressed him in the following terms :—It 
has been the practice of this city to inscribe upon its roll of 
honorary citizenship the names of royal, noble, gallant, and dis- 
tinguished persons who have deserved well of their country, and 
this honourable Court has resolved unanimously that this com- 
pliment should be paid to you, especially in reference to your 
invaluable discovery in connection with the iron industries of this 
country and of the world.” 

Sir it. Bessemer, who on taking the casket was loudly cheered, 
said, in reply, that it would have been impossible for him to have 
listened to the very kind and complimentary address of the dis- 
tinguished Chamberlain and at the same time to have received 
at the hands of the Corporation the high honour which had just 
been conferred upon him without a deep feeling of gratitude, for 
he was well aware that the honorary freedom of that the greatest 
and wealthiest city in the world had for generations been esteemed 
a fitting gift for princes, warriors, and statesmen, who had ever 
felt ennobled by its presentation. But that Court, appreciating 
the importance of trade and commerce, had on the present occa- 
sion elected to pay the distinguished honour to one who could 
only claim to have devoted himself with some success to the 
study and improvement of one of the staple industries of this 
great commercial nation. Such a deviation from the beaten 
Fae Tae it clearly showed the intrinsic appreciation of the 

added, in his estimation, immeasurably to the value of the 
honour thus exceptionally conferred, and also to the —_= pleasure 
which it had given him. In the address some mention was made 
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of the advantages resulting from the employment of steel for rail- 
way and other purposes, and Dp it would not be out of place 
if he were to explain as briefly as possible how it was that steel 
could now be made in the short space of fifteen or twenty minutes 
instead of requiring, as formerly, two or three weeks for its pro- 
duction, and why it now cost only £6 or £7 per ton instead of 
or £60. Sir H. Bessemer having given a minute description—which 
we need not 1eproduce—of the old process, his audience would 
readily understand that a process which was extremely rapid, 
and entirely devoid of the use of expensive fuel and all those 
various skilled manipulations which were necessary at every 
stage of the old process, resulted in making the cost of manufac- 
ture so exceedingly small as it now proved to be. e seen 
at the large works of Sir John Brown, recently, 20 tons of crude 
cast iron converted inte 20 tons of cast steel in the small space of 
23 minutes. ‘The value of the material, taken at £4 a ton, would 
be £80 at the commencement, while its value after its conversion 
at that particular time could not have been less than £100 per 
ton, or altogether £2000. That was of course an exceptional 
instance, but the fact was as he had stated. When, he might 
add, his invention was first introduced into Sheffield the entire 
make of steel was 51,000 tons per = but in the last year he 
had made near'y 830,000 tons of mer steel, being sixteen 
times what was before the whole produce of the country. On the 
Continent it was anticipated that this year the entire make would 
reach 2,000,000 tons and our own make 1,000,000, The value of 
those 3,000,000 tons taken together might be fixed in round 
numbers at £10 per ton, or £30,000,000 sterling. (Cheers.) Now 
if that material had been worked in acco ce with the o 
process, it would have been pee to have brought it into 
market under £50 a ton, or £150,000,000 sterling. (Cheers.) Sir 
H. Bessemer concluded by thanking the members of the Court 
for the kindness with which they had received him, and the 
honour which they had conferred on him. 

In the evening Sir H, mer was entertained at dinner by 
the Lord Mayor in the Egyptian Hall of the Mansion House. 


THE BREWERY EXHIBITION. 
Tue second of the national exhibitions and markets, 


inaugurated by Mr. Robert Dale, of machinery and appliances 
used by brewers, maltsters, distillers, aérated water manu- 
facturers and by those who 
deal in the articles produced 
by these, was opened on the 
lst inst. in the Agricultura 
Hall, Islington. The exhibition 
is more largely patronised by 
the manufacturers of the appa- 
ratus and products which come 
under the above somewhat com- 

hensive class than it was 

t year, and though very 
much of a special character, it 
appeals to so large a class of 
consumers as well as traders 
that it is well attended, There 
are amongst the exhibitors of 
machinery several well-known 
firms who were not present 
last year, including the Reading 
Ironworks Company, Messrs. 
Hornsby and Son, Messrs, Cole- 
man and Morton, Messrs. W. 
N. Nicholson and Son, Messrs. 
W. and J. Galloway and 
Sons, and others. Altogether 
there are 300 exhibitors, 
according to the catalogue over 
2000 different kinds of articles 
exhibited. This catalogue is 
edited by Mr. Lucien Wolf, and 
as last year, it is well done; 
but like the exhibitionit shows 
some improvements, and is ex- 
ar good value for the 
price charged for it. It is ar- 
ranged so that a visitor finds 
it a really satisfactory guide 
to all that is to seen 
and an agreeble companion for 
an evening after his visit. To 
an alphabetical list of exhi- 
bitors is added a_ subject 
index, a numbered plan of the 
stands accompanied by the 
names of the exhibitors with 
their numbers. Having done 
with the exhibition, the visitor 
is pleased to take away his 
catalogue and read at his leisure the five articles or essays 
which form a very useful feature of what would otherwise 
have a purely transient interest. The essays are, ‘‘ The 
Bearing of the new Fiscal Regulations on Practical Brewing,” 
by Mr. F,. Faulkner; ‘‘A Brewery: Its Site, Construction, 
and Plant,” by Mr. W. Bradford; ‘The Wine and Spirit | 
Trade in England in 1880,” by Mr. P. A. Maignen ; ‘The | 
Trade Marks’ Registration Act, and the Mineral Water 
Trade,” by Mr. J. G. Smith ; and ‘‘ Notes on the Past Year,” 
by the Editor. 

Few articles of consumption have sorapidly extended in useas 
the mineral and other beverages generally knownas ‘‘ Waters,” 
and hence very great improvements have been made within the 
past few years bothin the designand capabilities of the machinery 
employed by the manufacturers of these various beverages, 
and also in the bottles for holding them, or in the stoppers 
for the latter. Machines are now made which will make 
65,000 dozen bottles of waters per day, which is 25,000 dozen 
more than the whole consumption of the country in 1800. The 
patents taken out in the past few years for new stoppers, or 
modifications in those previously in use, has exceeded in 
number almost all other single articles, yet the number of 
really satisfactory and — stoppers are far from numerous, 
Several are now made with cork-lined stopping pieces held on 
to the neck of the bottle with an ondlttling ring and two 
peng or a lever, the ring being kept in place by projections 
on t = le inside the bottle, and 

nst a rubber seat by the gaseous pressure within, is the 
a lest and apparently the best, unless the new modification 
of this, which consists in the use of a glass disc instead of a ball, 
and which dispenses with the inwardly projecting stops for the 

, can be considered an improvement. Articles of this kind, 
however, are not quite in our province to describe. Turning 
to the machinery and taking it in alphabetical order by the 
names of the makers, attention is first directed to the steam 
cooking apparatus exhibited by Messrs. Barford and Perkins, 
for cooking for 100 is = and part of a set to cook for 400 
people is also shown. This cooking apparatus forms part of 
a complete set of cooking, scullery, washhouse and laundry | 


SECTION OF STAVES 


apparatus which is now made a speciality by this firm. The 
arrangements are such as to economise space, especially in the 
laundry, where the clothes-drying and ironing is effected with 
one tire. In the other departments there is a very marked 


ono | Saving in fuel and labour compared with the older method and 


essrs, Campbell and Swainstone exhibit the newly in- 
vented Guelph machine for making caskssuitable for packing all 
kinds of dry goods, The casks or barrels are made of two 
sheathings or layers of American elm or similar material about 
sin. thick and about lft. wide. The machine is illustrated 
herewith. Messrs. Waite, Burnell, and Co. are the owners of 
the patent in this country, whilst Messrs. Campbell and 
Swainstone have acquired the licence for making the casks in 
the London district. The barrel made is cylindrical in shape. 
It is made of two sheathings of the prepared wood. The 
outer layer covers the joints of the inner, completely 
sealing them, and a cask is completed in from five to ten 
minutes by a man and a boy. e machine will be readily 
understood from the illustration. E is an iron cylinder, 
split so that by a cam movement actuated from the handle B, 
its diameter can be slightly reduced, allowing the cylinder of 
wood to slip off easily, otherwise the wood clings so tightly 
to the iron cylinder that considerable difficulty arises in 
getting it off. Dis a guide bar for the wood strips forming 
the bands, and acting also as a pressure bar upon the wood 
of which the cylinder is made, The distance of this bar is 
varied according to the thickness of the material between it 
and the iron cylinder, by means of the chains G. The bands 
are passed eae the guide bar, and clamped upon the first 
staves of the cask. Other staves are added, the cylinder being 
turned round as required. On one side is the man fee ling, 
on the other a boy nailing. Each nail as driven through the 


wood against the iron cylinder is clenched. As each sheath- 
ing is fastened, the iron cylinder is moved a little way round 
by the movement communicated when the friction roller A is 
Soeeet Ra sons the driving wheel by the treadle as shown. 
en the 


length 


wood cylinder is so far made, the superabundant 
is cut off by two small circular saws C C 
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than ever appreciated for effecting the separation of several 
grades of barley which will sookanay be used, under the new 
fiscal arrangements, for malting. A very large gas-heated 
roaster is exhibited by Messrs. H. and C. Davis, constructed 
of wrought iron plates enamelled inside, and capable of roasting 
three and a-half hundredweight of meat at a time with a con- 
sumption, according to the makers, of but half a cubic foot of 
gas per pound of meat. This roaster is 4ft. wide, 2ft. 9in. deep, 
and 6ft, 10in, in height inside. The enamelled surface is of 
great advantage in keeping the oven clean, and though 
it adds £15 to the cost, will probably be preferred 
by many large hotel keepers. Messrs. W. and J, Galloway 
show a well-made boiler fitted with fifteen Galloway tubes 
and single combustion chamber beyond the two furnace flues 
or tubes, 2ft. 44in. diameter. It is exhibited as specially 
suited for supplying large quantities of steam for brewery 

urposes. It is 18ft. long, 6ft. in diameter, constructed of 
Fin. Snedshill plates, double-rivetted, in the longitudinal seams. 
Four pockets are made in the flue, and diminishing pockets at 
the back allow for expansion and contraction, The furnace 
tubes are also made with two expansion rings, 

Messrs. Jeffery occupy a large stand, and show a collection 
of chaff-cutters and a small grist mill fitted with stones on a 
horizontal shaft, and fed by a screw feed, 

Messrs. R. Hornsby and Sons exhibit a vertical engine and 
a rotary screen of large diameter and suited for screening 
malt or — and seeds of various sizes, its e diameter 
being of great advantage. Messrs. Penney and Company's 
sereens are known and valued almost all over the worid, so 
that it is only necessary to say that they are exhibited as 
specially suited to the requirements of maltsters. 

Mr. 8. H. Johnson is amongst other exhibitors of hydraulic 
filters, as specially adapted for filtering yeast, by which the 
beer is separated and secured, the yeast being obtained in thin, 
flat, solid cakes. A special feature in these filters is an arrange- 
ment by which the filter cloths are attached totheframes. This 
consists, as is shown by the annexed section and ele- 
vation, in a double hook let into the thickness of the frame at 
the sides and corners, the hooks taking into eyeletsin the cloths. 
The hooks at the corners are 

with their stems in the 
irection of the diagonals, and 
others at right angles to the 
side of the frame, all thus 
pulling from the centre in 
tightening the cloth, which is 
regularly and neatly done and 
much more quickly than with 
tyeing strings. 

Messrs. Musto and John- 
son also show a hydraulic filter 
fitted with an arrangement of 
hooks for stretching the filter 
cloths in place. 
Johnson fits an air vessel on 
the fixed head stock of the fil- 
ter press, but Messrs. Musto 
and Jolson make theend plate 
answer both the purposes of 
that plate and the air vessel by 
forming a chamber within it. 

in; or makin 
lata, facing 
clacks under heavy pressures, 
for axle washers or collars, 
packing &c., and in the hard 
form as a substitute for ebony, 
ebonite, vulcanite, and various 
electrical purposes, is exhibited 
by Messrs. Mosses and Mitchell. 
Lindford’s new balanced gas 
engine is exhibited by Mr. J. 
C. R. Okes. This is a high 
speed engine, and to it we 
shall refer hereafter. Messrs. 
James Shears and Sons exhibit 
among other brewers’ plant a 
well-made low temperature 
helical steam coil evaporating 
and concentrating pan, for 
brewers’ saccharum and other 
liquids. This pan is constructed 
of copper, set on a wrought iron 


THE GUELPH CASK-MAKING MACHINE. 


framing, supported at each end 
by cast iron standards. A plum- 
mer block is bolted on to each 


on a frame raised or lowered by hand, the saws beinz | of the standards in which runs a cast iron hollow shaft. The 
driven by a strap which is thrown on or off when it shaft has a continuous copper steam coil, about 3ft. 6in. in 


is desired to drive or stop the saws. The frame F carry- 
ing the guide bar, and the outer bearing of the cylinder, 


diameter, fixed on it, and which revolves with it. The 
hollow shaft is divided into two sections by a diaphragm, 


is hinged at its lower extremity, and so that, at the comple- which traverses its entire length ; into one of these sections 
tion of a barrel, this can be pulled away from the cylinder ; | steam is admitted, and the other receives the condensed water 


the iron cylinder is then reduced in size and the wood barrel | from the coil. 


The copper coil is so arrangsd that steam is 


pulled off. A counterbalance is used with the frame F, as | admitted into it from the shaft at several points in its length ; 


shown. From the examination we were able to make the cask 


FRAME 
8. H. JOHNSON’S FILTER CLOTH STRETCHER. 
seemed very strong, and was at the same time light. 
labour expended is reduced to a minimum. 
Messrs. Coleman and Morton show one of their rotary corn 


The 


screens, the facility of adjustment of which, with the thin edges 
of the strips forming the screen, will probably be more 


the condensed water is disposed of in the same manner, thus 
ensuring an equal pressure all over the coil. By the constant 
revolution of the steam coil a thin film of theliquor is 
brought up on its surface, and on entering the atmosphere is 
™ y rans at a very low temperature. - 

essrs, G. J, Worssam and Son show a recently designed 
endless chain cask lifting machine, the chain consisting of 
long links fitted with projecting arms at suitable intervals, 
arranged so as to lift either casks of all sizes from 4} gallons 
upwards from one floor of a brewery to another, or from a 
cellar to the level of the epee platform. The same 
firm also exhihit some nickel-plated copper tubes for brewing 


. Ties, Henry Pontifex and Son exhibit amongst other 
things a large brewing copper with dome and pan made for 
the Murree Brew mpany, India, This is a piece 
of copper work, and isa fine example of what may be done 
with the modern coppersmith’s steam hammer for shaping 
and planishing, but the rivetting and the setting up of the 
plate round the rivets is, as this part of most large copper- 
work is generally, of rough rivetting work the roughest. It 
is true that copper needs a good deal of persuasion and 
“setting” to make a good joint, and though plate and 
rivetting of this kind seldom exhibits anything that 
looks like clean workmanship, we canpot help thinking 
that if the holes were punched with a punch nearly fitting 
the die, and the burrs then properly taken off the plates, and 
the latter fitted together as they would be in modern best 
boiler work, the copper forming these fine vessels need not be 
‘*punished,” as a well-known engineer calls it, in the way 
exhibited by Messrs, Pontifex and Sons. 
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AUSTRIAN BREWERY PLANT. 
For description see page 269.) 
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PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., 

LEAPSIC,—A. Twietmeyver, Bookseller. 

YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS, 


Rastric. —There is no such book. 

InsTITUTION.— There are many betler boilers in the market. 

F. A. Pocock (Huddersfield).— We do not remember the articles to which you 
refer. Send something more definite as to time of appearance and nature 
of work, or title of articles on it. 

Newsury.— Ve have no doubt that the action of the pump, or rather, of the 
constant down flow through the worts, causes the x to become hard as you 
describe. It is not easy to suggest a quite satisfactory remedy. If you can 
manage every now and then, say four or five times in the course of the 
mash, to cause a strong return current of worts up through the bottom, 
that would get over the difficulty. Lacking this, nothing will do but some 
arrangement for stirring the mash at the bottom, 

A. A—(1) We presume from your question that any curve will answer your 
purpose. This being so, draw a straight line, uniting lhe points ; find the 
centre of the length of this line, raise a perpendicular on it, then from any 
point in the perpendicular taken as a centre, a circular are can be drawn 
which will pass through both points, the length of the radius being of course 
equal to the distance from one of the points to the centre on the perpendicular. 
(2) The internal diameter of any length of cylinder can be ascertained by 
means of a star gauge, which in its simplest form consists of a circular disc 
at the end of a long rod. From the dise project six or more radial pieces, 
like the rays of a conventional star. These rays can slide inwards under the 
heads of pins in slots which secure them to the disc ; by passing this gauge 

down the pipe the smallest diameter is easily ascertained. In its more 

complex form, the apparatus can be made to register on a dial at the end of 
the vod the various dimensions of the pipe which is traversed by the star 
gauge. 
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THE RELATIVE MERITS OF GUNS. 

In considering the merits of guns, we constantly need 
some standard of comparison, some means of estimatin 
how far a gun is successful from a scientific point o 
view. If a gun is made larger and heavier than its 
predecessors, it stands to reason that it will produce a 
greater result. It is necessary to know, however, 
whether it is powerful in the full proportion to its advan- 
tages, and further whether its powers are fully developed 
under the conditions which represent its probable future 
use on service. Then a gun may be limited, not only in 
weight but in length. It may be required only for 
limited ranges, and the object may be to have a flat 
trajectory for such ranges. Penetration through soft 
armour, or, on the other hand, the delivery of a racking 
or crushin blow on hard armour, may %e most to be 
desired. Consequently it is necessary to exercise dis- 
cernment in pronouncing on the merits of a gun. 
The following are the chief conditions which influence 
the problem :—(1) The weight of the gun and of the car- 
riage ; (2) the weight of powder which depends directly 
on the strength, and therefore on the weight, of the gun ; 
Le Bacay kind of powder, whether quick burning or slow, 
which becomes involved in the question of quautity ; (4) 
the size of chamber itself affecting the nature and quan- 
tity of charge ; (5) the length of bore ; (6) the weight of 
There is little satisfaction in enumerating 

ese conditions as if they were separate and distinct, for, 
as noticed above, they affect each other throughout. 
Thus, the weight of — tells little unless the quality 
is specified ; but the quality is not the simple question 
of weaker or stronger. A certain quick-burning charge 
in an chamber may give the same result as a 


paying in| Pa 


slower burni aoe. in a smaller space. The choice of 
alternatives of this kind involves many questions. For 
example, it is necessary that of various calibres 
should fire the same nature of powder for the sake of 
simplicity on service, and this powder will not burn in 
the same manner in different guns, hence a variation in 
proportions of chamber becomes necessary; and hence 
the powder may be more exactly suited to one gun than 
another, and the latter might not bear criticism quite so 
well as to its proportions, If matters like these have to 
be considered in detail before we can compare one gun 
with another, it is evident that the task is not alight one. 
Certain standards exist, however, which enable a rough 
idea to be formed as to results achieved, which practi- 
cally answers most purposes, if we select the particular 
standard which meets the case in hand. 

In old days with guns “ie, solid round shot, the 
matter was tly simplified. There could then be no 
variation in length and weight of the projectile for any 
given calibre. For that calibre the velocity told the 
measure of success that had been attained with a given 
length of bore. With rifled guns it is necessary to know 
the weight of projectile. This multiplied by the square 
of the velocity gives the “stored-up work.” It gives a 
value for the blow that would be struck by the shot, and 
furnishes a direct means of comparison between 
various calibres at the particular point where the velocity 
is taken, but does not necessarily apply even to projec- 
tiles of the same calibre at other ranges than the one in 
question ; for the result may be due to a higher velocity 
obtained with a lighter shell, or a lower velocity with a 
heavier shell, in which case the former will have the 
advantage at any shorter range and the latter at any 
longer one. §S ing generally, the stored up work at 
any range enables us to tell the effect that may be pro- 
duced by racking in the sense of smashing, as in the case 
of firing at steel or compound armour, when the same 
result may be produced by a light or heavy 
shot so long as the velocities are proportioned so as to 

ive the same total amount of stored-up work. This, 

owever, might not be true for such racking work as the 
distortion of any structure, such as was attempted in the 
Glatton experiment. It is genecally true of penetration 
when the projectiles are of the same calibre, that is, when 
they have to make the same sized hole through the plate. 
It is not true for penetration of projectiles of different 
calibres, but if the stored-up work be divided by the 
number of inches or centimetres in the circumference of 
the shot, we have the actual work impressed on each 
inch or centimetre of the circle that has to be cut, and 
consequently it is found that this—which is termed the 
“penetrating figure”—represents the actual punchin 
powers of projectiles. The “stored-up work” then an 
the “penetrating power” are the standards for com- 
ring the “s ” and “ punching” powers of pro- 
Jectiles of any gun whatever their calibre at the range in 
question. 

Occasionally the stored-up work per square inch of 
cross section has been taken on the Continent, and it 
might be applicable to the penetration of thick earth- 
works, but is not considered of much use in this country. 
The stored-up work being the chief starting point, other 
standards may be deduced from it. If it is divided by 
the number of pounds of powder in the charge, it tells 
the result obtained from each pound and how far the 
powder has been burned to good effect as concerns the 
work produced. On the other hand, if the stored-up 
work be divided by the number of tons pressure per 
— inch in the bore of the gun, the ood show the 
effect produced at the expense of each ton pressure on 
the bore. This is generally more important than the last- 
named standard, for the endurance of the gun is a much 
more vital matter than the quantity of powder used, and 
apne d those two conditions are op to each other. 

he standard, however, which is of the most practical 
value is that obtained by dividing the stored-up work by 
the number of tons contained in the weight of the gun. 
This enables us to say what result we have from every 
ton weight we allow to the gun. Clearly this is what 
a authorities who are not manufacturers 
want. They laydown the conditionsof weight and perhaps 
others, an — naturally wish to have the greatest pos- 
sible result without caring as to the details of the means 
by which it is accomplished. This is perhaps putting 
the matter rather broadly. All would insist that the gun 
should not be overstrained, that its ammunition should 
not be unreasonably disproportionate, &c. Still it will 
be seen that general limits being laid down as to such 
points, and the length and other desired conditions being 
specified, the above is the practical standard to take from 

e combatant point of view. This is termed the “com- 
parative figure. 

Let us now proceed to trace the progress of artillery in 
the construction of guns by the “comparative figures” 
obtained from them, noticing any special conditions 
crippling the problem to be solved, taking our figures 
from authoritative tables in this country, from a pamphlet 
brought out at Essen in reply to one written in Madrid 
termed “Artilleria Armstrong y Krupp,” and _ lastly 
from our own calculations from the results of experiments. 
The number of foot-tons stored-up work at the muzzle 
divided by the number of tons weight in the gun—in 
other words, the work obtained per ton of gun—has 
increased steadily during the last seven years, as may be 
seen by the following facts :—In the 7in. Woolwich gun, 
introduced about 1866, the figure was 277; in the 8in., 
275°6 ; the 9in., 289; the 10in., 285°9; and the 12bin. 
(38-ton gun) unchambered, 308. Chambering brought 
this gun's figure up to 360. Krupp gives guns of higher 
comparative figures about this time than the above, but 
it is difficult to ascertain the precise times of introduction, 
and on this everything in such a comparison depends. 


It is stated, however, that in 1868 Krupp obtained with 
a 3tin, gun the very high fi of 616, and in Angas, 
1869, 816°7. This appears to have been a theoretical an 


exceptional, rather than a practical result, for it appears 
afterwards 492 was adopted asa ale figure. This 


light gun is not comparable with the above-named Wool- 
wich guns at all, but it was apparently an effort in a new 
direction, and we select it more particularly for the sake 
of the date being given. It was, of course, remarkable, 
and speaks very highly for Krupp. He gives a 9,/in. 
and a 10/;in. gun as having figures of 397 and 406°7 
respectively ; but the value depends on the date. Arm- 
sabe had also at this time guns, we believe, with figures 
greatly exceeding those of the old Woolwich guns quoted 
above, but we cannot give the figures. The 100-ton gun 
had a figure of about 414’6 eventually, but it was not fired 
withac giving this result until 1879, we believe, and 
this was after chambering. Commencing with a small 
charge, and feeling its way upwards, it would be unfair to 

e its earlier figures. On the other hand, the above 
remarkable figure is too high to give without observing 
that the guns are nowlimited toa charge which would give 
a somewhat less result. The 80-ton gun at its best has 
only obtained, as far as we know, a figure of 411°7. This 
is to be attributed to its curtailed length. It must also 
be borne in mind that both it and the first 100-ton gun 
were designed and constructed in 1875, though after- 
wards chambered, &c. Krupp’s 35-centimetre gun had a 
figure of 435, and the 40 centimetre (or 70°8-ton) gun a 
figure of 487°2—which remarkable result was, we believe, 
obtained first in July, 1879. The Krupp 15-centimetre 
gun (5°9in.) appears to have achieved a comparative figure 
of about 560°4 on December 31st, 1878, while the Arm- 
strong Gin. and 8in. guns, 1879, obtained 613°5 and 567°5 
respectively, in a remarkable series of experiments which 
we eee to give shortly in detail. 

ese figures point to the fact that a speanen hee 

been made in artillery science, as applied to this question 
during the last few years. Chambering has contribu 
to this result, by enabling more powder to be burnt, and 
more work to be impressed on the pral ectile, while 
maintaining a low maximum pressure. Increase in length 
of bore, in conjunction with slow-burning powder, has 
told still more, the general result being that guns are now 
being made to give double the work per ton of metal that 
they did in 1866, when the Woolwich guns were first intro- 
duced. Useful, however, as is the standard of work ob- 
tained per ton of metal, we need hardly point out that it 
must be adopted with reasonable care. Obviously a single 
result obtained as an isolated experiment may prove 
nothing more than that the experimenter ran an excep- 
tional risk by throwing an exceptional strain on the gun. 
A result accompanying the use of the regular service 
charge is the sound one for practical purposes. This must 
be borne in mind in considering the questions we have 
named where we havenothing but the regular service charge 
of the earliest guns, while with the last-mentioned almost 
everything is still in an experimental s and we have 
given the heaviest charges used. Nevertheless, it must be 
admitted that results far beyond what could have been 
anticipated a few years ago have been achieved. 


STEAM GAS ENGINES. 

WHEN steam is superheated sufficiently to deprive it 
of all its moisture it 1s termed steam gas, and acquires 
certain pro rties not by saturated steam. 
Those who desire further information on this subject we 
may refer to Rankine’s works. For our present purpose 
it will not be necessary to say much concerning the 
theory of the action of either saturated or desiccated 
steam. It may be taken as proved that the best modern 
compound engines develope an indicated horse power for 
each 1°5 of coal of the highest quality consumed in the fur- 
naces of the boilers which supply them with steam ; and it 
does not appear that this performance can be excelled. 
There is, at all events, no evidence at present available to 

rove that any attempt to secure higher economicai results 

c the employment of pms and measures of ex- 

pansion will be successful. We may assume, therefore, that 
so long as ordinary dry saturated steam is used we shali 
always have to burn 1°5 lb. of coal at least to get a horse- 
wer. This is practice. What was at one time held to 
very sound theory, however, went to show that much 
greater economy could be had. All that was needed was 
to expand the steam sufficiently; with each addition to 
the range of expansion there must be a reduction in the 
consumption of fuel. It is only within the last few 
eng that the erroneous nature of this assumption has 
n fully demonstrated. The theory on which it is 
based is false, and rests on the assumption that steam 
certain properties which it does not possess. 

r. D. K. Clark, in his “ Rules, Tables, and Formule,” 
gives a table of the quantity of steam 7 to develope 
one indicated horse-power with different ranges of 
expansion, on the assumption that the absolute pressure 
of the steam is 100 Ib. on the square inch ; that the initial 
pressure is uniform ; that the pressure in expansion is 
complete to the end of the stroke ; that the pressure in 
expansion varies inversely as the volume; that there 
is no back pressure, and that the clearance at each end of ~ 
the cylinder is 7 per cent. of the stroke. Under these 
conditions, without ex ion, 34 1b. of steam, with a five- 
fold expansion 14°9 lb., and with a tenfold expansion 
13°08 lb. of steam must be oo = horse-power per 
hour. These figures it will useful to carry in the 
memory. A glance at the conditions laid down by Mr. 
Clark will suffice to show that they cannot all be realised 
in for instance, there must be back 
and the expansion is never complete to the end of the 
stroke, the exhaust always taking place a little before the 
— reaches the end of its traverse in the cylinder. 

ut besides this there is an important source of loss of 
see to which we would direct spezi#i attention. Mr. 

lark’s theoretical statement assumes that the pressure 
varies inversely as the space swept by the piston. With 
saturated ‘steam this is impossible of fulfilment in the 
sense in which Mr. Clark speaks of it. For an explana- 
tion of the ultimate reason why, we must refer our 
readers to Clerk Maxwell’s “Theory of Heat.” The 
immediate cause we give in Maxwell’s own: words :— 


“When no heat is allowed to ——s increase of 
me steam, an 


pressure causes some of the water to 


| 
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a diminution of pressure causes some of the steam to be 
condensed into water.” Now in a well-clothed and 
jacketted cylinder no heat is allowed to escape during 
expansion ; but, nevertheless, steam is condensed simply 
as a result of that expansion, and the pressure falls. 
Consequently, under no circumstances can saturated 
steam expand according to Marriott’s law. The pressures 
cannot vary inversely as the spaces occupied, but must 
always be less. Furthermore, there is another important 
source of loss to be considered, namely, the cooling 
influence of the exhaust. The fresh steam eutering the 
cylinder comes in contact with cold metal, and is 
immediately condensed. Fresh steam has to be supplied 
from the boiler to make up the deficiency. Accordingly we 
find in practice that the very best compound engines, ex- 
panding dry saturated or slightly superheated steam of 
100 Ib. pressure, absolute, some eight or ten times, require 
at least 16 lb. of feed-water per horse-power per hour in- 
stead of 13 lb. or thereabouts ; and the great majority of 
what may be called exceptionally economical engines, 
giving out 1-horse power for 2 lb. of coal, require from 
19 lb. to 21 lb. of feed-water per horse per hour. 

ft will be seen then that the loss by condensation in the 
eylinder may be taken to represent 20 lb. — 13 lb. = 7 Ib. 
in most cases, and 16 lb. — 13 lb. = 3 lb. in comparatively 
exceptional cases. These figures must be slightly quali- 
fied to allow for the loss by clearance if minute accuracy 
is sought ; but we shall be so near the truth if we take 
the figures as they stand, that we shall not make any 
such allowance here. Any further attempt at augment- 
ing the economy of the steam engine must take the 
direction of preventing condensation in the cylinder. 
The ordinary method of doing this consists in sur- 
rounding it with a jacket or envelope of steam at very 
nearly boiler pressure. This jacket cannot prevent cylin- 
der condensation due to expansion, but it can reduce to 
some extent the loss due to the cooling influence of the 
condenser. It may be taken as proved, however, that all 
that can be got froin jackets has been got, and yet our 
best engines burn at least one-third more coal then, 
according to theory, they need burn. Only one availabie 
means of augmenting economy—apart from such a 
mechanical device as making the cylinder of a non-con- 
ducting material—remains for adoption, and this is 
the substitution of steam gas for saturated steam. 
Steam gas will be found more economical than satu- 
rated steam, because, first, it will not condense on 
first entering the cylinder ; and, secondly, because it will 
not condense during expansion. The question remains, 
however, whether it is or is not practicable to use 
steam under the conditions of maximum efficiency. 
It will not condense in the cylinder for reasons 
stated below, and because it carries in with it a 
reserve of heat which must be all abstracted from it 
before condensation takes place, while saturated steam has 
no such reserve. We must, therefore, in dealing with this 
question, first ascertain how much superheat thesteam must 
aot to entirely prevent condensation. If, to use the 
figures we havealready quoted, 7 lb. of steam are condensed 
in a cylinder for every horse-power used, it is clear that we 
must provide over 13 1b. of steam gas with as much extra 
heat as the 7 lb. of steam represents. But 7b. of steam, 
of 100 lb. pressure, condensed to water, at say 200 deg. Fah. 
represents 7080 units. Saturated steam becomes gaseous 
when superheated about 20deg. Each pound of gaseous 
steam in cooling gives out 0°475 of a unit for each degree 
Fah. which it falls in sensible temperature, and 
a very short calculation on this basis will suffice to 
show that it would be practically impossible to 
superheat steam to such an extent that condensation 
would be wholly prevented under the conditions stated. 
For, as we have said, no less than 7080 units of heat are 
wasted per horse-power per hour by cylinder condensa- 
tion, and this would suffice to raise the sensible tempera- 
ture of 13 lb. of steam gas no less than 1146 deg. Tf the 
matter ended here it might be said at once that nothing 
could be gained by superheating. But it does not end 
here. No matter how intrinsically powerful may be the 
cooling influences at work in a cylinder, they are alto- 
gether controlled by the difference between the tem- 
perature of the metal of the cylinder and piston 
and the time required to make one stroke. For 
example, the capacity of a cylinder for abstracting 
heat may be stated to be x. This cylinder shall never be 
allowed to fall below 250 deg.; now so long as steam of 
not more than 250 deg. is brought in contact with it, no 
condensation will take place. Let now steam of 300 deg. 
be substituted, and condensation will at once occur, but 
all the while « remains unaltered in value. If then it be 
possible to raise the temperature of a cylinder and piston 
so much above the point at which condensation would 
begin, and the duration of each stroke is so short that 
the cylinder will not have time to cool down to the 
condensing point, no condensation will take place. For 
reasons which are sufficiently obvious, the rate at which 
heat is carried away to a condenser, from a moist heated 
surface, is very much greater than that at which it escapes 
from a dry surface. Putting all these things together, it 
appears that by using steam gas instead of saturated steam, 
condensation may probably be prevented to a very great 
extent, if not altogether, from occurring in a steam engine. 
It is not so much that the steam gas will carry in super- 
fluous heat in quantity sufficient to make up for loss ; but 
that it will to a great extent prevent the loss altogether. 
The superheat will augment the sensible temperature of 
the metal of the cylinder in the first instance, and the 
metal being kept dry—no steam condensing on its surface 
—will not have time during any single stroke to fall to the 
point at which condensation commences. In this way, 
and in this way almost wholly, can the use of steam gas 
prove advantageous. 

We have to consider, however, how far its use is 
admissible. There are two or three points to be dealt 
with. In the first place steam gas, there is some reason 
to fear, has a direct solvent effect on cast iron; but this is 
— largely dependent on its sensible temperature. 
e know that about the highest temperature at which 


saturated steam can be employed with safety is 370 deg.; 
we may take 350 deg. as quite safe. Steam with an 
absolute pressure of 100 lb. on the square inch has a 
temperature of 328 deg. We have for superheating it 
rie Be margin of 350 — 328 = 22 deg., which is practically 
useless. If we use steam of 100 lb. expanding ten times, 
we get one horse-power, as we have seen, in theory ; for 
13 lb. of steam. If we expand only five times, the weight 
of steam required becomes 15 lb, By halving the rate 
of expansion we augment, in theory, the fuel consumption 
by, say, one-seventh. f now we use 50 lb. steam 
expanded five times, instead ef 100 lb. steam expanded 
ten times, we shall be able to retain the dimensions of 
any given cylinder without much alteration. The average 
pressures will be for the first, 26 lb., and for the second 
33 lb. The temperature of 50 1b. steam is 281 deg., and 
this deducted from 350 deg. leaves 69 deg. This would 
suffice to elevate the temperature of the metal of a 
cylinder so much that, in a quick moving engine, it is 
possible no deposit of moisture on its surface would ever 
take place. he superheat would also do something 
towards preventing that condensation which, as we have 
shown, is inseperable from the expansion of saturated 
steam. 

It may perhaps be said that in what we have written 
we have gone over old ground and attempted to prove 
what is well known, namely, that economy can be had 
from the use of a superheater. We venture to think, 
however, that we have gone a little further than this. A 
prevalent notion with engineers is that superheating is a 
good thing because it picks up waste heat from the 
chimney. This is true, quite true, but the quantity of 
fuel saved in this way is not great unless the boiler is a 
bad one, and then part of the work of evaporation is done 
in it, and the remainder in the superheater. But with good 
boilers the saving is very small, though real. The benefit 
to be had from superheating must be sought in the pre- 
veation of cylinder condensation ; and it may be said that 
as nothing less than a superheat of 70 deg. or 80 deg. 
can do much good, its use with high-pressure steam is 
— out of the question. It remains to be seen, 

owever, whether a much higher economicul result may not 
be obtained from the employment of low-pressure steam, 
well superheated, than can possibly be had from high- 
pressure steam. Theory is altogether in favour of this 
view, but it isessential that the steam should be hot enough 
to raise the metal to such a temperature that moisture will 
never condense on its surface at any period during the 
stroke. [f it fails in this it will be found of little value. 
The great improvements which have recently been 
effected in lubricants encourage the hope that super- 
heating may with safety be carried to a point which was 
not practicable some years ago, when the system enjoyed 
a somewhat short-lived popularity. Most modern marine 
engines are still fitted with some device for drying the 
steam, but these hardly deserve the name of superheaters. 


MECHANICAL POWER ON TRAMWAYS. 


Tue next few menths will add considerable additional in- 
formation to the evidence already existing on th? value or 
practical success of three forms of tramway locomotives. For 
some time the Hughes Locomotive and Tramway Engine 
Company has held a ten years’ contract for working the tram- 
ways between Lille and Roubaix, and Hughes's locomotives 
have for a considerable time been doing this work. The 
tramway company is, however, notwithstanding the opera- 
tion of these engines, about to try Francq’s fireless loco- 
motives. Some work has been done with the 
Hughes locomotive, and the fireless engine offers some 
very material advantages. It may be hoped that the 
two engines will now be worked under conditions which will 
make their performances comparable. In Leeds a tramway 
locomotive has been on trial, and generally the results were 
satisfactory—at all events, sufficiently so to make the tram- 
way company desirous of repeating the trial on a larger scale. 
At the meeting of the Leeds Town Council, on the 30th ult., 
a letter from the Leeds Tramways Company was read, apply- 
ing for the consent of the Corporation to the proposed applica- 
tion of the company to the Board of Trade for a licence to use 
mechanical power upon the tramways to Headingley, Chapel- 
town, and Wortley for a period of twelve months. A 
resolution in favour of the permission was moved, and, after 
some discussion on the smell of sulphur on the car hauled by 
the engine, and on the effect on the tramway of the employ- 
ment of a motor three times the weight of any car, the 
permission was granted. On Wednesday Major Beau- 
mont’s compressed air tramway locomotive was tried 
on a run from Woolwich to Dartford and back to 
Plumstead. It left Woolwich with the air at a pres- 
sure of 10001b., and with this it was proposed to run the 
sixteen miles to and from Dartford. The air is supplemented 
by a small supply of steam, by which it is heated and its effect 
increased, while formation of snow or ice is prevented. It left 
the Royal Arsenal Station at 12.22 p.m., with a full charge of 
1000 lb. to the inch, passed Abbey Wood Station at 12,27 p.m. 
with 940 lb, on the gauge; Belvedere at 12,33, with 860 lb.; 
and Erith at 12.36, with 7601b.; arriving at Dartford at 12.50, 
with a remaining energy of 540 Ib, on the square inch. 
Shunting at the station reduced this pressure somewhat, and 
at 1.35 the return journey commenced with a store of 510 1b. 
Although the minimum for effective working is considered to 
be a pressure of 2001]b., Plumstead Station was reached again 
at 2.10, but the engine was nearly pumped out, having a 

ressure of barely 80 lb, remaining. The experiment was, 
aoe. considered sufficient to show the performance of the 
engine and the capabilities of the system. The results of 
trials which may take place within the next six months will 
be awaited with interest by many. 


COMPENSATION ” ON RAILWAYS. 


Tr is well known that large sums of money are paid by the 
great railway companies as compensation for personal injury, 
and for loss of and damage to goods; but even those well 
informed in railway matters do not fully realise the greatness 
of the sum paid in the aggregate in this way. From the 
official returns of some of the chief and typical English 
companies we find that during the first half of this year the 
sums paid by the companies named for ‘‘ compensation ” were 
as follows :—London and North-Western Railway, £42,476 ; 


Great Western, £24,932 ; Lancashire and Yorkshire, £16,343 ; 
Midland, £20,265; North-Eastern, £7383; Great Northern, 


£12,588; Manchester, Sheffield, and Lincolnshire, £343] ; 
Metropolitan, £857; and Furness Railway, £147. In the 
majurity of these cases the largest part of the sum is spent in the 
payment of compensation for personal injury ; and it is worth 
while noticing that generally also the amounts thus paid are less 
than in previous corresponding periods. It is gratifying to 
find that the cost of compensation is less than it was} in other 
words, that there is greater safety in railway travelling than 
there was a few yearsago. This may be due to several causes, 
but amongst the chief probably will be found the greater 
perfection that has been attained in signalling and telegraphy, 
and the more general adoption of the block system. But with 
this diminution in the cost it is startling to find that in the 
first six months of the year there was paid for compensation 
by the nine companies named no less a sum than £127,000, 
or over £21,100 monthly. And this vast sum is only one part 
of the cost of accidents, for the cost of replacement of rollin 
stock, renewal of way, and similar charges is not ascertainable, 
but, though indefinite, it must be exceedingly large ; and, 
with recent legislation in remembrance, it must be confessed 
that there is a probability of that costliness being increased 
rather than diminished. The fact that it is so great, and that 
it is probable that it a be raised still higher, should be a 
powerful inducement to directors and managers of the great 
railways to perfect the means of intercommunication, to supply 
more efficient brake power, to increase their siding accom- 
modation, and in other ways to minimise the risk of 
collision and of those serious accidents which chiefly cause the 
cost of compensation to be so great. In the sums that have 
been quoted it will be seen that there is very great variation. 
It is true that the amounts and the proportions change very 
frequently, but the fact that the Metropolitan Railway carries 
its tive million passengers monthly with so small an expendi- 
ture, that the Great Western and the London and North- 
Western convey nearly an equal number of passengers, yet that 
the sum paid by the latter company is double that paid by the 
former, is suggestive. These and other discrepancies suggest the 
inquiry whether there is not more than a mere fluctuation in the 
amounts. The question cannot be dogmatically replied to, 
but it is one that is well worth the attention of the railway 
companies concerned, 


LITERATURE. 


Electric Light ; its Production and Use, embodying Plain Direc. 
tions for the Working of Galvanic Batteries, Electric Lamps, 
and Dynamo-Electric Machines. By J. W. Urnqunarz, C.E, 
Edited by F. C. Wess, M.I.C.E., M.S.T.E. Crosby Lock- 
wood and Co. 

From no point of view can this book be called a good 
one. The task has evidently been tov much for the 
author, and neither the experience nor the care of the 
editor has been able to hide the weakness of the writer. 
Mr. F. ©. Webb has long been known as one of the most 
energetic pioneers in the telegraphic work of the last 
quarter of a century ; his contributions to current litera- 
ture have been stamped with power and ability, as well 
as an accurate knowledge of his subject ; his words com- 
mand our attention and respect, and thus if we fail to 
realise the value of this work, we may safely conclude 
that it is owing to inherent defects which no editorial 
skill could conceal. 

In the preface we find Mr. Urquhart speaking thus :— 
“The author’s intention was originally to speak only 
of electric light as obtained from voltaic or galvanic 
batteries. ... No attempt has been made to teach the 
science of electricity, but in the first portion of the book 
such particulars of the voltaic battery as may lead to a 
correct idea of its use for electric light production have 
been given. The work is, moreover, not designed for a 
text-book, and the author makes no pretensions to teach 
electricians the art or science of electric lighting ; but it 
is hoped that some portions of its contents may be read 
with advantage by many persons engaged in producin 
the electric light.” What then is the book written an 

ublished for, if it is not to teach science, not designed 
os a text-book, &c. &c.? The author is either very modest, 
or possesses to an incredible extent the idea that whatever 
is written by him—with or without plan, with or without 
pretensions, with or without attempt to teach the science 
of necessarily be eagerly sought by an 
ignorant public. 

The first chapter of the work is historical, and we 
should say is the work of the editor, and not the author. 
The second chapter is on batteries, and shows us the 
ability of the author to carry out his original intention, 
which, as we have already seen, was to speak only of 
electric light as obtained from batteries. This chapter 
extends to some forty, in a work of 285 pages, and 
strongly supports the opinion that the original aim of 
the author was the production of an amateur’s worksho 
handbook. Had the writer endeavoured to write an 
compile such a manual, we think he would have succeeded 
in producing a good if not an excellent work. He can, 
with a little care, tell the workmen what to do and how 
to do it. The following is an example of such direction : 
—* To solder, a copper ‘soldering bolt’ is required, with 
a piece of tinman’s solder, The surfaces must be clean, 
the bolt heated to the dullest red, cleaned on the point 
by filing, touched with hydrochloric acid—spirit of salt— 
and then with the solder, which may be also wetted 
with acid. This is ‘tinning’ the bolt. Touch the brass 
and zinc to be soldered together with the acid, place in 
position, and, taking a drop of solder on the bolt, a little 
care will run a good joint.” F 

There is a tendency now-a-days in writers to care- 
fully avoid exact references, and allow the reader to 
infer that the author is the important personage, and to 
him the credit of originality is due. This tendency 
is conspicuous in the work before us; eg. no 
mention is made of the name of the inventor of 
the chromate of lime battery, but Mr. Urquhart 
claims to have simplified and improved the battery, 
The improvement may or may not be real, but surely the 
original inventor deserves mention. Ae the work 
from p. 47 to p. 285 is practically a compilation ; yet the 
references are made in the most niggardly manner, and 
frequently in such a way that it is cult to understand 


to what extent the author’s obligation reaches. Had the 
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work commenced at p. 45, we should have acknowledged 
that the compiler shown considerable ability in 
selecting and arranging his material. A large amount of 
information is given, although at times we meet with the 
indication of lack of definite aim or plan before the work 
was begun. One part of the book deals principally 
with magneto and dynamo-electric machines, with various 
lamps, and a little statistical information, and a few 
pages are devoted to thermo-electric batteries. 


PUMPING ENGINES AT STAVELEY— 
OLD AND NEW. 
No, V. 
One other engine at Staveley remains to be described, 
as illustrating the progress in the construction of mine 

umping engines. This engine is at work at the pit 
sa as the New Hollingwood, and is a compound 
engine with Davey’s differential valve gear. The engine 
is of large dimensions, and its general design is shown in 
side elevation and plan on page 232. The general ar- 
rangement of the engine in connection with the pumping 
shaft is shown on page 262, which also shows the founda- 
tions, engine-house, and arrangement of pipes. In the 
same engine-house is a horizontal engine for working a 
large fan, the race and upcast shaft of which are also indi- 
cated. The pump rods and the connecting rod between 
the two angle bobs, and the pair of connecting rods from 
the engine crosshead to the angle bob nearest thereto, are 
not shown in position, but are shown on an enlarged scale 
on page 263. On the latter pase are also elevations of the 
pumps and rods in the shaft. 

The engine was built by the Staveley Company and 
erected in October, 1879. The full stroke of the 
engine is 10ft., and the cylinders are: high pres- 
sure 45in. in diameter, low pressure 72in. diameter and 
unjacketted. The number of strokes ranges from 4'5 to 
56 per minute, and the average length of stroke is 
9'33ft. The pressure in the boilers is ordinarily 55 lb. 

r square inch, and about 2 Ib. less in the a 
| aa Steam is supplied by three Lancashire boilers. 
30ft. in length, and 6ft. 8in. in diameter, with 2ft. 8in. 
flues and 7ft. grates, built by Messrs. Clegg, of Oldham; 
and four egg-ended boilers, two being 30ft. in length an 
5ft. in diameter, and two 30ft. long and 5ft. diameter. 
‘I'he pumps are of the ram form 20in. in diameter, and 
the head of water upon them 729ft. Under this head 
the water is forced up to the level shown on the general 
arrangement at page 262, in one lift. The boilers are 
at ant distance from the engine house that there are 
315ft. of 12in. steam pipes, ahout sixty of which are in 
the engine house well covered with composition, and 
255ft. outdoors, 150ft. being covered with composition. 
The pressure per square inch on the rams due to the 
head of 729ft. is 313°47 lb., and their area being 31416 
the total pressure on each will be 98,479°7 lb. During a 
run of 3h. 40min., in November last, the engine made 
1015 double strokes, or 4°6 strokes per minute. The 
work done on the pumps was thus that of making 
46 x 2 strokes of 9°33ft. = 85°8ft. per minute against a 
pressure of 98,479°7_lb., or 8,449,558 foot-pounds, or 
255°9-horse power. Herewith is a set of diagrams taken 
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from the two cylinders. € 
when these were taken was about 58°5 lb. These give 
an average pressure in the high-pressure cylinder of 
40°75 lb., and in the low-pressure cylinder of 11°5 Ib, per 
square inch, The areas of the — are respectively 
1590°43 and 4071°5 square inches, and the pressures 
upon each 64,710 and 46,822°25 lb. Taking the average 
piston speed as 85'8ft. per minute as above, we have as 
the work done on the piston respectively 5,552,118 and 
4,017,327 foot-pounds, or 16824 and 121°73-horse power, 
or, collectively, 290 indicated horse-power. This com- 
pared with the work done by the pumps gives as the 
effective work of the engine 88 per cent. 

_ The arrangement of the boilers is such that the quan- 
tity of water supplied to them could not be measured 
without costly special arrangements, and it was therefore 
not taken during the run of 3 hours 40 minutes, or 3°66 
hours. The quantity of coal consumed was found to be 
5 tons 18 cwt., or 13,216 lb., but with boilers of such 
different sizes and forms little could be gathered from 
this as to the performance of the engine. As a rough 
comparison with the consumption by the other engines 
it may, however, be noted. The consumption per hour 
was then 3610°9 lb., or 12°41b. The great inefficiency 
of the boilers may easily be seen from the fact that while 
the engine indicates an efficiency of 88 per cent., the 
boilers show the above wasteful consumption. It should 
be Fg sce out, however, that the gap between the high 
and low-pressure diagrams, probably due chiefly to the 
arrangement of the pipes upon which the indicator was 
fixed, is greater than it should be, and probably greater 
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than it should be to the extent of 2 lb. or 3 lb. per square 


inch, a difference which would reduce the engine effi- 
ciency to about 83 percent. 

Turning now to the pit gear, it will be seen from the 
illustrations that the system of forcing the water to the 
surface by one instead of, say, three lifts, secures a re- 
markable and most advantageous economy and simplicity 
in the pit gear. Those interested will obtain a good idea 
of the change effected by the system upon examining the 
working drawings, Nos, 33 and 35 of the pit work at the 
Crewer and Wheal Abraham Mines, which we —_ 
lished with our impressions for the 6th May and Ist July, 
1870, The drawings are of the pit work in a shaft 125 
fathoms or 756ft. in depth, the work being done in three 
lifts, and therefore involving six spear rods, plungers, and 

ipes and their accompaniments, instead of two as at New 
leaves for a similar lift. {[t requires some courage 
to adopt a new system of pumping, involving the forcing 
in one lift what had usually been accomplished in two or 
three, and the employment of immense spear rods over 
700ft. in length. Mr. Markham determined, however, to 
adopt this system, having satisfied himself that though it 
had been but a short time in use, and at but one or two 
places, it offered such obvious advantages that it was 
desirable its use should be extended. From experience 
with engines forcing against columns of water of from 
1000ft. to 1100ft., Mr. Henry Davey was led to the pro- 
sal of the system, and its adoption in the South 
Duthen colliery, where it was found to be attended 
with great saving in the cost of both pit work and 
maintenance. By means of this arrangement the pump- 
ing shaft could also be used for coal-raising, for only the 
barrels of the pumps and the spear rods stand in the 
shaft, the valve boxes being placed in an archway in the 
side of the pit, where they are both out of the way, out of 
danger an also easily accessible. The pumps employed 
in the South Durham colliery were illustrated in our 
impression for the 3lst January, 1879, as designed by 
Mr. Davey, according to the suggestions of Mr. Markham, 
and a full description of the system was given in Mr. 
Davey’spaperon direct-acting pumping engines, in vol. liii. 
ngineers. 


In the new Hollingwood pumps Mr. Markham has 


adopted a series of seven small double-seated valves in 
each valve box, instead of a single pig usually used. 
r. 


each valve being like that below. Markham’s 


Z 
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object in using small valves is to reduce the pressure per 
unit of area on the valve seats, and thus to prevent the 
rapid wear under such great heads. Though involving 
many more parts than the single valve, the arrangement 
has answered perfectly, giving no trouble in any = 
For similar heavy lifts the valve shown herewit 
has, after numerous trials, been selected by Mr. Davey 
as the best. It is a Harvey and West valve, with the 
bottom beats of gun metal, and those of the top of 
Babbit’s metal, the softer metal being better preserved 
when thus placed at the top. ’ ‘ 

The following table relating to the engines described 
in the articles which have preceded this, has been com- 

iled from the figures published in those articles, by Mr. 
Charles Markham, M.I.C.E., to whose courtesy we have 
been indebted for the use of the valuable drawings from 
which we have made our illustrations :— 


| Sy sy [BRS BES 
Pumping engines. 8 348 Bia 
BE | 88 | 2° 
2 
| lee | ° 
| Ib. | 
Atmospheric engine, | 
Hante Wood 15°80} 10°05) 63°60 | 51°26 200°00 
Old Hollingwood, Cor- \ 
nish engine... ... ...| 36 30°95, 86°00 | 16°00 180°70 8°15 
Ditto, underground— 
765 yards from boiler | 26°79, 17°24 64°30 | 37°10 395°00 8°90 
North Staveley, | | 
ketted cylinder, hori- 
zontal ... ... ... ...| 75°48) 64°90) 86°00 | 10°09 76°82 7°608 
Norbriggs, horizontal ...|_ 80°80} 66°42 82°20| 6°79 55°20 812 
Staveley, Cornish... ...| 134°22 107°51| 80°10 | 7°59 37 20, 49 


This table is of much interest, but it must be remem- 
bered that the figures should only be employed compara- 
tively, when taken in connection with the facts and 
circumstances described in connection with them inthe 
previous articles. 


Stream Cass.—The Paris Bourse sa 
Berlin that the first experiment of driving cabs by steam has 
of the Emperor and Empress, and it seems no doubt is felt 
as to perfect security.” 


:—“It is reported from 


BREWING IN AUSTRIA. 
No. III. 


WE may now say something of the machinery and 
appliances used in brewing :— 

For Cleaning the Barley and Removing the Germ.— 
One of the most simple and effective machines that has 
been introduced for this purpose is the brush cleaner, 
constructed by Messrs. Duprez and Co., of Rheims. It con- 
sists, in the form shown by Fig. 1, page 266, of two pairs of 
goose-quill brushes, each of about 40 square centimetres, 
worked by four excentrics from the main spindle. The 
brushes are set from tin. to gin. apart, according to the 

uality of the grain, and have a double action—i.e., as 
the one rises the other is depressed. The machine can 
be worked in either direction, but must make at least 
200 revolutions per minute to be effective. The grain 
and separated particles all fall together on to the coarse 
sieve, where the larger bodies, such as stones, &c., are 
caught, while the grain and smaller particles of dust fall 
through on to a finer sieve below, where they are bolted, 
and the grain passed on to the spout. From 32 cwt. to 
36 ewt. can be cleaned and screened per hour. 

Malt-crushers.—The machines mostly employed for 
this purpose have hitherto been constructed with two 
chilled rollers of equal diameter driven by gearing, and 
the pressure regulated by a lever and weight. The prin- 
cipal objections to this system were the power required 
to drive the rolls, the unavoidable delay of the lever to 
return to its original position after a temporary displace- 
ment, with the consequent inequality of the product, and 
the noise attending geared machinery. Herr Neubecker’s 
— of Offenbach, — crusher is driven direct from the 
pulley by a strap attached to the spindle of the larger 
roll, while the two smaller rolls of the same total width 
as the larger one are driven by the friction of the inter- 
vening grain, and are kept in place by two separate india- 
rubber springs. The general design will be seen from 
Fig. 2. The advantages are that less power is required 
to drive the rolls, and should any extraneous matter 

into the machine only one-half of the crushing sur- 
ace is disengaged until it is got rid of, and the action of 
the springs is much more rapid than that of the lever 
and weight. The principle is not new, but the applica- 
tion and mode of execution are decided improvements. 


Machine for Preparing the Grain for the Mash.— 
Nearly every brewery in Austria has some form of appa- 
ratus for this purpose, in which the malt is damped on 
its passage to the tun. In some the water is admitted 
from above, but the most equal result is obtained when 
it is subjected to sprays at different 
stages of its down- ward journey. 
We give an illustration of Herrn 
Neubecker’s “Vorm aisch 
which is in general use. It is made 
of copper, tinned inside ; the grain 
passes through a series of inclined 
spouts, and at the junction of each 
is subjected to a series of horizontal 
jets of water, in section thus, where 
at each of the points marked a, a 
line of small holes admits the 
water, and forces it into the falling 
malt. Fig. 3 shows the apparatus 
attached to the side of the mash tun. 

Clearing Battery.—This apparatus is used to prevent 
the passage of grain, &c., into or through the clearing 
floor of the refining vat, as is almost invariably the case 
at the commencement of the operation, on account of the 
depth of the wort, and its consequeat tendency to run 
off too quickly. As will be seen from Fig. 4, the pipes 
A A connect the underside of the vat below the 
strainer, with the so called battery, which consists of a 
wide copper tube, closed with a cap at one end, and 
opening into a bent pipe B at the other. There is an 
air pipe C on the top, and a blow-off cock D below. The 
cocks attached to the pipe A A have sediment pipe 
and gauge cocks to test the clearness of the wort. The 
bent pipe B is made of nearly the same length as the 
depth of the vat. The following is the mode of pro- 
cedure :—At the commencement of clearing, the pipe 2 
is allowed to stand upright, and, as the level of the wort 
sinks in the vat, is — depressed in accordance 
with the remaining depth. By this means a counter 
pressure is obtained, which pesos a too rapid filtration, 
and helps to produce a much clearer wort than when the 
same is allowed to run off with the pressure arising from 
the initial depth. 

Beer Coolers.—The first operation of cooling takes 
place in the cooling vessels, as shown in Fig. 5, in which 
the quantity is gauged by the exciseman. The cooler 
consists vf T-iron straps and iron plates planed onthe 
turned-up edges. The plates are fastened to the bearers 
by countersunk rivets; each vessel is fitted with a wort 
valve and a sediment plug. The apparatus used to 
further reduce the temperature of the wort on its road to 
the fermentation vats differ according to various opinions. 
There is the box cooler, as shown in Fig. 6, in which the 
wort is passed through pipes lying in iced water, the 
centre of the pipe being filled up with an interior tube 
closed at both ends, to reduce the quantity of wort in 
proportion to its outer surface. In cleansing, the knee 
ends are unscrewed, the interior pipes withdrawn, and 
the wort tubes scrubbed in the usual way with a brush. 
Fig. 7is a similar apparatus—Bémig’s patent—only instead 
of the interior tubes being closed, they are filled with a 
stream of iced water running in the opposite direction to 
the current of the wort, so that both surfaces of the latter 
are subjected to the influence of iced water. 

Fig. 8 sas another form of the so-called counter- 
current cooler, or Batterig, with horizontal tubes. A is 
a wooden reservoir for ice and water. B, a copper pipe 
through which the water is returned to the reservoir. C, 


the induction pipe to the apparatus. D, the eduction 
pipe to the pump E, which returns the water to the 
F, a three-way cock to the wort—the short 


reservoir 
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pipe a is for connection with the water pi to 
regula’ 


mated the cost of carrying on the pumping operations in the 


te the water for washing out before and after Tipton district, and of executing some works already authorised 


each operation ; G is a three-way cock for the outflow 
of the beer—the short pipe 6 to run off the water used 
for washing out ; H caps and straps to be removed for 
clearing out the water tubes I. The same attached to 
the ends of the water pipes for cleaning out and with- 
drawing the twenty-two beer tubes, as shown in cross 
ek, K K are the standards on which the appa- 
ratus stands, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

New business has not been conspicuous for extent in the week past 

either at the works or upon Change. Nevertheless there have 

here and there been some encouraging sales, indicative of the 
existence of a demand which will afford work for the hands at 
not a few of the works full time for a few weeks tocome. In the 
majority of instances, however, there are indications that orders 
are being more closely worked down, and that new orders are 
becoming a necessity. This led to a desire to-day in Birmingham, 
and yesterday in Wolverhampton, to do business upon terms 
scarcely explained by the expectation of the market that prices 
will be declared down by the leading members of the industry at 
the quarterly meetings next week. No one ventured to-day to 
hope for a greater drop than 10s. in marked bars, and a — 
tionate drop in sheets and plates of the same quality. While the 
marked bar firms would give no encouragement to the expecta- 
tion, pe 4 were yet quite ready to book orders upon quarter-da 

rates without discouraging their customers from looking for suc 

a decline. Upon such terms a few transactions were booked to- 

day in those cases in which buyers were in need of prompt 

supplies. The firms have not recently ircreased who have taken 
ae for marked iron upon the £7 10s. basis. £8 is still the 

ice demanded by makers who, it had been expected, would 
ollow the lead of Messrs. Philip Williams and Sons, and of 

Messrs. Millington ; and 12s. 6d. more the quotation for bars of 

the Round Oak brand. Nay, there is ground for concluding that 

in one case at least, where a house of distinction had begun to 
make also unbranded iron, the manufacture has now been discon- 
tinued. The determination with which, indeed, certain of the 
long-established firms have adhered to their prices at the cost of 
standing mills and fireless furnaces, is not a little remarkable. 

By one or two such firms less has this week been done than was 

done last week, or the week before. 

Common bars are to be had at a considerable reduction on the 
week. From a few makers they were easy to buy to-day at 
£5 15s., and there were instances in which slightly less would 
have been accepted. The sizes were mostly small, and the quality 
not of the worst. Local iron now displaces in several instances 
common Welsh bar iron, which would, with firmer Staffordshire 

secure a market here. 

This week, too, it is possible to buy plates suitable for tank- 
making, at prices which prevent the introduction of Middles- 
brough plates which have lately been freely offered for the same 
use, but scarcely ever of late offered at lower prices than are now 
current. Girder plates partake of the greater ease. But boiler- 
plates of excellent quality were not this afternoon easy to buy at 
much under £9 10s. and upwards. 

Steel makers, who had been asking the galvanisers £7 15s. for 
singles and the usual £1 10s. more for doubles, and twice that 
sum more for trebles, were requiring less than those prices by 5s. per 
ton. This £7 10s. for singles was fixed as a price at which the 
foregoing extras might be confidently palo by the majority 
of the sheet firms about Birmingham, at the meeting 
which they held on Wednesday evening last week. It has 
long been desired to maintain uniformity in the quotations 

by the price of singles as a base, and to make 
the prices of doubles and trebles rise invariably, the first thirty, 
and the next sixty shillings per ton upon the quotations for 
singles. Little difficulty is experienced in preserving uniformity 
when the demand is good ; but a departure from the rule is one 
of the first indications of orders being needed. The rule has 
been less generally observed during the late good demand than is 
usual at such atime. By the starting of an association of sheet 
iron-makers, which took place last week, and the agreeing upon 

a scale of prices for submission to a meeting which is being held 

this week, it is hoped that less irregularity may prove to be the 

rule. The movement is not novel. It was attempted a few years 
ago, and the combination proceeded to a further stage than has 
been attained upon this occasion ; but it could not bear the strain 

of bad times, and came ultimately to naught. From what I 

know of the views of sheet iron manufacturers whose experience 

not predispose them to such combinations, there is not 
abundant room to conclude that history will not repeat itself 
upon this occasion. 

Sheets of a somewhat less valuable sort than those required by 
the galvanisers were procurable to-day on terms sensibly under 
the rates I have just cited. Common working-up sheets of 27 w.g. 
were procurable at 20s. under the above association price for 
trebles. There is, however, no ground to expect that singles of 
the same class could have been got at £610s. Still, the price I 
have quoted is the more striking since the sheets were not of the 
easiest dimensions to handle in the mill, and required twice 
shearing. The minimum price for galvanised sheets, packed in 
bundles, which the makers asked to-day, was £14 10s. 

The consumers of pigs are mostly well bought; yet they are 
having some rather tempting offers made to them by the makers 
alike of excellent and of inferior iron. For example, goud 
Middlesbrough iron was to be had to-day at 49s. 6d. delivered 
here. This is at the rate of 37s. for forge iron in Middlesbrough, 
for it costs 12s. 6d. to bring it to this district. Upon terms only 
a little less favourable to the purchaser there was a transaction 
pace | in which 1000 tons of Ormsby iron changed hands, the 

er being a finished iron maker in South Staffordshire, who is 
able to see orders ahead for his sheet mills. All-mine iron was 
not difficult to buy at £3 5s. Lancashire and Welsh hematites 
were obtainable in 1000 ton lots at £3 10s.; but some Cumberland 
tes were firm at £4. Staffordshire cinder pigs sold yester- 

day at 39s., and might have been bought to-day at 6d. and 1s. 

- ton less money. Buyers mostly prefe to hold their 
ds, whatever the quantity they desired, until next week. 

Coal was not in much demand either yesterday or to-day. 
Cannock Chase forge coal was obtainable at 7s. to 7s. 6d. in large 
lots, a price mostly asked by the firms whose pits are nearer to 
the ironworks than is Cannock Chase. 

The miners’ agents in the South Staffordshire and East 
Worcestershire districts waited upon Mr. Fisher Smith, the Earl 
of Dudley’s agent, on Wednesday, as to the price of coal being 
raised, in order that the miners {might receive an advance of 
wages. Mr. Smith, it is understood, made no definite promise, 
but the agents are in to wait upon Mr. Smith by and bye. 
Owing to this meeting, the coal quotations were a shade firmer 
upon the week ; but it is wholly unlikely that with iron tending 
downwards, the application of the colliers will be conceded. Iron- 
masters are pressing the = proprietors to bring down the price of 
raw fuel; and the probabilities point to the colliers having to 
consider whether it will not be more to their advantage to work 
more than eight hours to the day rather than submit to a reduc- 
tion of wages. 

The annual meeting of the South Staffordshire Mines Drainage 
Commissioners was held in Wolverhampton on Wednesday, when 
Mr. Walter Williams was re-elected chairman for the ensu 
year. The report of Mr, Edward Terry, mining engineer, esti, 


there, for the year ending 30th June, 1881, at £19,000. He, 
however, suggested that by making a further outlay of £9200 in 
alterations to existing engines, and in the laying down of a new 
engine, the annual cost o pumping might be reduced to £11,660. 
The number of engines now working in the Tipton district was 
twenty, which during the past year had raised, on an aver- 
age, over eight million’ gallons of water per twenty-four hours. 
It was eloquent of the good which the surface works were doing 
that the water raised in 1876 was an average of over twelve 
million gallons per twenty-four hours. Nothing was done by the 
meeting with reference to adopting the engineer’s suggestion as 
to additional outlay, and some of the commissioners stated that 
the os upon Tipton during the past year had been 
£24,000, and the —— only £14,000. The total debt on the 
Tipton district was officially announced at £54,000. The com- 
missioners generally agreed that it was the continued depression 
in trade that was making against them; and the serious extent 
of the depression was shown in the statement that whereas when 
the Commission was formed in 1874 the output of minerals in 
South Staffordshire was 6,000,000 tons, last year it was reduced 
to 3,600,000. 

The large mill and forge at Highfields, Brodley, formerly 
carried on by Messrs. Morewood and Co., but which for four or 
five years have been standing idle, are undergoing extensive 
alterations and additions at the hands of a well-known local firm 
of ironmasters, who, it is understood, intend re-starting the works 
at as early a date as possible. 

The engineering establishments are fairly well on this week in 
constructive work, and in some light machine and engineering 
branches there is activity, with a little more doing in some 
casting departments, but the winter is scarcely so promising as a 
few weeks back was expected. ; 

The cart and carriage spring and axle makers about Wed. .s- 
bury do not this week report satisfactorily of trade, yet there is 
still a fair amount of work doing for the Cape, India, and the 
West Indies. An interesting piece of work in this line has lately 
been pnengmied on West Indian account. Messrs. John 
Rigby and Son wrought an axle which weighed nearly a ton. 
This fine forging was 5}in. square, was cranked 18in. deep, and 
was pieced up. The manufacturers erected a crane specially to 
be employed on the occasion, and it took ten workmen to move 
the axle. There is reason to conclude that this extraordinary 
piece of work, so creditable to the firm which produced it, ** was 
all a mistake,” and that the people by whom it was ordered, while 
they wanted an axle of more than customary proportions, yet did 
not require one of the be eg which they seem to have very 
a y specified, and which Messrs. Rigby as carefully worked 


The supplying of gas to the inhabitants of Walsall by the Cor- 
meen as proved a source of important profit to the town. 

he council have determined this week that they will levy no 
borough rate this year, but that instead the sum of. £7000 should 
be transferred from the profits on the gas works to the Borough 
Fund. The amount of rate which this £7000 profit saves may 
estimated at 1s. 3d. in the pound. 

The Dudley Town Council have just been discussing the ad- 
visability of the establishment of tramways between their town 
and Birmingham, and Kingswinford, and of the employment of 
steam as the motive power. Their engineer, Mr. icone, in- 
formed the council that there were three kinds of engines which 
might be used for tramway purposes—engines propelled by 
atmospheric pressure, gas engines, and steam engines. His 
opinion was that those worked by atmospheric pressure would 
come into general use; and if they did they would be worked 
without smoke or steam, and would make very little noise. If 
locomotive mpd were used a rate of eight or nine miles per 
hour could be obtained. It was decided that with a proper safe- 
guard steam power should be allowed 

Messrs. William and George Firmstone, ironmasters, Crook- 
bay, made an important appeal on Saturday last, at the West 
Bromwich Special Petty Sessions. About Christmas last Messrs. 
Firmstone, in order to minimise the distress that existed in the 
immediate neighbourhood of their works, started one of their 
furnaces, which had been out of blast for several years. The 
overseer for the poor, however, had rated them at £450, the same 
assessment as the firm paid when they had the whole of their 
four furnaces at work. Nothing, however, was done in the 
matter by the justices, for it transpired that Messrs. Firmstone 
had not given the requisite notice of appeal to the Assessment 
‘The Midiand Railway Co h ed good 

e an ilway Company has just opened a new $ 
and mineral station in Wolverhampton. The buildings cover 
a large area. The company propose to connect the station 
with the canal by a basin, which is to be formed near to the 
works of the Osier Bed Iron Company. 

By the close of pate ours yesterday—Thursday—it 
became known that Earl Dudley, and certain other marked bar 
firms, had just determined at once to reduce iron the required 
10s. per ton, making Round Oak bars £8 2s, 6d., and the bars 
of certain other marked houses, £7 10s. Many sheet firms met 
again yesterday afternoon, and confirmed the prices arranged last 
week, namely, £7 10s. for singles, and so on. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

THE iron trade of this district would seem to be velapeing into 
almost as depressed a condition as that which prevailed durin 
the worst period of last year. So far as new business is concern 
there could scarcely be less doing, and many of the principal 
houses report worse returns for last month than they have known 
for years. Prices have not yet touched so low a point as last 

ear, but they appear to be tending steadily in that direction ; in 

act, they are at present little more than nominal, makers being 

— open to offers, and as they do not care to show their 
d unless there is a fair prospect of business being done, and 

as scarcely any one seems disposed to make offers, it is almost 
impossible to say what price would be taken to effect sales. For 
pig iron especially there is an absence of demand, and it is 
evident that consumers want very little iron for the remainder of 
this year, the general complaint being that where orders are 
worked off they are not being replaced. A very general opinion 
is that if we are to have any improvement this year it must come 
within the next month or six weeks, and that if it does not, there 
will be no better trade doing until the commencement of next 


year. 

There was an extremely flat market at Manchester on Tuesday, 
and the near approach of the 5 oe a meetings was as usual 
given as one reason for holding k orders, but from whatever 
cause, there was scarcely any business doing, and prices generally 
were lower. 

cashire makers of pig iron have had to give way consider- 
ably in their prices, and for delivery into the Manchester district 
ae | are now quoting 47s. 6d. per ton less 24 for No, 3 foundry, 
and 46s, 6d. for No. 4 forge. ¥ few small sales are reported at 
about these figures, but the inquiry for local brands continues 
extremely limited. 

Some of the outside brands aren) Fer this district are being 
offered at extremely low figures, and Lincolnshire and Derbyshire 
irons delivered equal to chester are to be bought at about 
45s. to 45s. 6d. per ton less 2. Middlesbrough iron is without 
material change from last week, g,m.b.’s delivered equal to Man- 
chester being still quoted at about 46s. 4d. per ton, but if firm 
offers were made there is little doubt less would be taken, and 
some sellers are willing to contract over the first six months of 
next year at a premium upon =. rates, 

In the finished a y tone is maintained 


as compared with pig iron, many of the local forges being still 
moderately well supplied with work, and for Lancashire bars 
delivered into the Manchester district the average quotations 
remain at about £6 per ton. There is, however, very little new 
work coming in, and buyers with pas specifications in hand 
would have no difficulty in placing them at under current rates, 
There is still no very perceptible change to notice in the engi- 
neering branches of trade. Machinists are busy, but 
this is mostly on foreign orders, and there is very little home 
work either in hand or coming in. The inquiries which I re- 
ported recently amongst heavy tool makers have not = resulted 
in any new orders of importance being given out. me of the 
leading engineers in the district are well supplied with work, 
but generally slackness is complained of, and founders are also 
short of orders. : 

The newly-formed Liverpool Iron Trades’ Association has 
received such strong support that it has been decided to place it 
on an independent footing, and to abandon the first idea of asso- 
ciating it with the Liverpool Chamber of Commerce. 

In the coal trade any improvement is still confined to the 
demand for house fire classes of fuel, and there has been no 
further upward movement in prices beyond the advance 
announced last week in the Manchester district, except the ten- 
dency to harden in the very lowest prices. Common round coal 
for steam and iron-making purposes still moves off but slowly, 
and as supplies continue abundant very low prices have to 
taken. In engine fuel there is a tendency towards less firmness 
owing to the increased production of slack, but prices as yet are 
not materially affected. The average quotations at the pit mouth 
remains about as under :—Best coal, 7s. 9d. to 8s. 6d.; seconds, 
5s. 9d. to 6s. 6d.; common, 4s. 9d. to 5s. 6d.; burgy, 3s. 9d. to 
4s. 3d.; and good slack, 3s. to 3s. 6d. per ton. : 

A considerable quantity of coal is at present being ship; 
both to home and foreign ports, but very low prices are still being 


en. 

The Manchester and District Tramways, which have been in 
course of construction for the last two or three years, and a portion 
of which have already been opened, are rapidly approaching com- 
nay so that all the principal routes are now practically ready 

or inspection. At present the lines are really confined to two 
systems, McGowan’s and Barker's, but the Corporation have given 
their sanction to the laying down of a couple of experimental 
lengths on new systems. Gus of these is the patent of Mr. 
Gunsen, of Manchester, consisting of a steel rail let into a con- 
tinuous sleeper formed of solid Blocks of granite, and which I 
have already described in these columns. The other is the 
patent of Messrs. Ridley and Co., of Newcastle. 

The Manchester Corporation have just completed an important 
improvement by widening the approach to London-road station, 
which has been effected by the widening of Piccadilly Bridge. 
This work has entailed the setting back and reconstruction of the 
canal locks and the entire reconstruction of Dale-street Bridge, a 
structure composed of masonry and iron girders. The work has 
been carried out under the supervision of the city surveyor. 

The new sewage works at present being constructed by the 
Salford Corporation at Modewheel, in the outskirts of the 
borough, were on Friday last visited by a party of members from 
the Manchester Scientific and Mechanical Society. Some time 
back I gave a description of a portion of the machinery which is 
being constructed for these works, and a short notice of the 

rogress which has since been made, as seen during the visit on 
Friday, may now be of interest. I maystate briefly that the works, 
which have been designed by Mr. Jacob, the borough engineer, 
are intended to purify, by the process of yintios, the sewage 
of Salford before entering the river Irwell. For this purpose an 
engine-house, pumping and mixing wells and a series of concrete 
precipitating tanks are being constructed at a tutal cost of about 
£50,000, and after encountering very serious difficulties, owing to 
the boggy nature of the subsoil, the series of tanks is now nearly 
complete. The work will deal with the sewage from an area of 
about 14,000 acres, and it is estimated that the minimum quantity 
to be dealt with per minute will be about 7500 gallons, and the 
maximum about 18,000 gallons, exceptionally heavy rainfalls 
being provided for by an overflow which carries off the rainfall 
direct to the river. The sewage after being strained will be 
received into pumping wells which are now nearly completed, 
and from these it will be pumped into a mixing house by a couple 
of engines of 320 minimum horse-power. Here the sewage will 
be mixed with lime in the proportion of 1 ton of lime to each 
million gallons of sewage, and will be then conveyed through 
13in. pipes into a series of precipitating tanks, the one furthest 
from the mixing house being first filled, each tank in succession 
overflowing into the next. After the precipitation is completed the 

urified water is received into a channel dividing the series of tanks, 
But before passing into the river the power developed by the water 
will be utilised for working the turbines in the mixing house and 
also for working hydraulic machinery employed in loading into 
bags the solid matters collected in the tanks from the sewage, and 
which is conveyed from the tanks into pits adjoining, where it is 
allowed to dry. About 14,000 cubic yards of concrete have been 
used in the construction of the tanks, of which there are twelve, 
and the cost of these will be about £27,000, the engines and tur- 
bines will cost about £9500, and the engine and boiler house with 
other buildings about £10,000. The general contractors for the 
work are Messrs. Pilling and Son, of Bolton, the engines are 
being supplied by Messrs. Watt and Co., of London and Birming- 
ham, oan the turbines by the North Moor Foundry Co., Oldham. 
The visitors in the absence of Mr. Jacob were conducted over 
the works by Mr. Mistayer, the deputy borough engineer, and 
Mr. Pilling, jun., one of the contractors, — 

The anikeote Industrial Exhibition is to be closed on the 
25th inst. The judges in the machinery section have not yet 
decided upon their awards. 

Both buyers and sellers in the Barrow hematite pig iron 
trade seem disposed to wait the result of the quarterly meetings, 
before doing much business, in order to have some idea of the 
tone of the market for the winter months. Prices do not show 
any change, and sales have to some extent fallen off. Steel 
makers are very briskly employed on the large contracts the 
have booked; but as contracts from abroad show some falling off, 
the activity of steel makers during the winter months will not be 
so brisk as at present. Shipbuilders and engineers have some 
very good contracts in hand. The number of men now 
employed in these departments is very large, and, as a 
consequence, large numbers of workmen tind their way 
into the town, but invariably find the work full up. The 
shipping trade is brisk, and this is likely to continue for some 
time; very heavy consignments of metal having to be ex rted 
abroad. A falling off in the shipping may be looked for in the 
winter, as the shipments to Russia, Canada, and such places will 
be greatly less. i ore in fair request. _ 

he shaft of a new pit for the Ellen Mining Company has been 
sunk near Egremont. 

The Great Eastern Railwa has ordered 5000 tons 
of steel rails trom the West Cumberland Iron and Steel Company, 

At Workington a tramway has been laid on the quay at the 
south side of the harbour. ‘ 

Very large consigments of pig iron are being sent from the 
blast furnaces of the Whitehaven Hematite Iron Company at 
Cleator Moor into Scotland. 

The Barrow Company launched from its 
at Barrow on Tu re three of five gunboats now being built 
by them for the Admiralty, Their names are Grappler, 
Wesngiee, and Wasp, and two others of the same type which are 
nearly for launching, are named Banterer, and 
These vessels are of the Forward and Foxhound class, and all 
intended for foreign service. There measurements are—length, 
125ft.; breadth, 23ft. Gin.; depth of hold, 12ft.; displacement, 
455ft. The engines are of the horizontal ne 
condensing compound type, intended to develope to 360 indicated 
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horse power. ‘The diameter of the cylinders are respectively 28in. 
and 48in., and the stroke is 18in. There are two tubular boilers 
having together four furnaces. Each of these vessels are three- 
masted with schooner rig, carrying four guns—two 64-pounders 
and two 25-pounders. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue sharp touch of winter weather has had a good effect on the 
house coal trade, which is in better demand for the metropolitan 
and eastern counties markets, Prices are usually advanced 1s. to 
2s. a ton at this period of the year; but I do not hear of any 
advance being attempted by coalowners as yet. Wages disputes 
are still frequent, and though several prolonged difficulties have 
been got over, others crop up to take their place. Steam fuel is 
again in incre: request, and I hear that efforts are about to be 
made with a view to secure an advance in price of 6d. to ls. per 
ton. The last attempt in that direction was a failure, and there 
is not much prospect, with the present glut of fuel, that a further 
effort will be more successful. 

An important order for steel rails has to be noted this week. 
At a late hour last Friday I got to know that Mr. Vanderbilt, the 
well-known American ilway King, had placed an order for 
steel rails with Messrs. Charles Cammell and Co., Limited, 
Cyclops Steel and Ironworks, Sheffield. The order is for the New 

ork Central and Hudson River Railroad, and is for 15,000 tons, 
to be delivered next year in New York at 63dols. per ton, which 
is several dollars above the current rates of the best makers in 
the States. Mr. Vanderbilt purchased largely from the same 
firm in October of last year, and his order was the beginning of 
the ‘‘ spurt” in the American demand which afterwards settled 
down into steady revival. Mr. Vanderbilt has been visiting some 
of the largest works in France and Germany, but he is evidently 
satisfied with the rails he had from Sheffield last year, and did not 
leave his contract on the Continent. This order will excite the 
wrath of our American rivals, who are straining every nerve to 
keep the trade in their own country. Aided by a very high 
protective duty they do their utmost to keep out Sheffield-made 
goods, but they are unable to effect their object. 

A month ago I gave you the statistics of our Sheffield trade 
with the United States. These figures were made up to the end 
of August last, and showed an immense increase in our exports. 
particularly in steel. These figures were reproduced by the local 
papers last Saturday, with the addition of the return for Sep- 
tember, which completes the year according to the American 
method of making up the official returns. e month of Sep- 
tember, as I anticipated, is considerably in excess of the previous 
months, the total value of September exports being £116,339, of 
which £29,547 was for steel and £18,789 for cutlery. The total 
value for the quarter was £309,779, being an increase of about 
£18,000 on the quarter ending June, and of £77,000 on the 
quarter ending March, For the nine months of 1880 our exports 
are already £161,000 in excess of the whole value of last year. 

Mr. Philip Casey, secretary of one of the miners’ unions, pub- 
lishes a letter = rting to come from a director of a large col- 
liery in South Yorkshire. The writer proposes that the proprietors 
of all collieries in England, but particularly of South Yorkshire 
and North Derbyshire, should be called upon and invited to join 
in an agreement to lessen the output, say by 20 per cent., upon 
the basis of their output for the last six months, and each colliery 
to deposit £5000 in a certain bank, to be forfeited in the event of 
their breaking the agreement by a larger output. The writer 
further suggests that a council be formed by a delegate from say 
twenty collieries, to determine how long the agreement shall last, 
or what changes it may be necessary to make in it. This is 
simply a proposal that the employers should adopt the plan 
recently propounded by Mr. Macdonald, M.P., and which coal- 
owners and colliers alike condemned, except in the case of the 
latter in one or two districts. 

In cutlery, steel, and other staple trades, there is no change to 
report this week. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A nuMBER of the Royal Engineers visited the colliery districts 
of Wales this week, and made a special visit to Treharris, the 
— coal working in South Wales. 

ke bar has become a leading spony of Dowlais, and so 
good is the quality, and so well appreciated, that Dowlais books 
not long ago bore orders to the extent of 20,000 tons. 

The iron trade of Wales is marked by more depression than of 
late, and last quotations cannot well be obtain This applies 
to merchant and hematite bars, and I have heard prices named 
as offered fully 15s. below quoted prices, and the result has been 
no sale. Ironmasters tell us that they prefer holding on a little, 
as the probability is a better tone will soon arise. 

There is no great demand for rails at present; that is, fresh 
orders are not coming to hand in any appreciable quantity. The 
total quantity of iron and steel rails, bar, and tin-plate sent from 
the Welsh — last week was close upon 9000 tons. Prospects 
are, from the short clearances which mark the present juncture, 
that this total will not be reached this week by a long way. 
Storms have interfered also with regular employment, as well as 
the shipping, and this applies more particularly to the coal trade, 
which on Monday and Tuesday was materially interfered with. 

There is a movement at Cardiff, towards starting a Steamshi 
Shareholders’ Association. Late experience in connection with 
steamers at that port has not been satisfactory, though there are 
excellent working companies there at present, and substantial 
profits have bren realised. 

The coal trade exhibits peeing features for the autumnal 
season. France and the Italian ports are puting in a good 
appearance. Newport is exceptionally busy, and last week 
doubled its exports as compared with the previous week. Some 
slight falling off is shown in connection with the coaling ports, 
not, perhaps, taking the average supply, but as compared with 
September totals. Those in the secret are, however, not at all 
surprised. ‘There is always a fair speculative business done when 
naval news becomes exciting, and the action of the combined 
fleets of late caused an excess of exports to certain quarters, which 
excess later news has not tended to maintain. 

The action of the Russian Government in respect of ‘‘ foreign 
coal” has caused a great deal of concern in Cardiff and Swansea. 
At the latter port there is a more marked dearth of coal trade 
than at the other ports. In patent fuel, on the contrary, busi- 
ness is better, and I note by last returns that for the month of 
September Swansea sent 17,032 tons, while Cardiff exported only 
9672 tons. The French ports are the largest buyers, though the 
Russians regard Welsh fuel with favour, and the West Indies are 
tolerably good buyers. 

Tin-p ate makers are somewhat disturbed by the falling prices 
recorded in the States, and may sg consequence prices have 
ruled low during the last day or two. i have heard that 14s. has 
been offered in various quarters for coke tin, and that 14s. 6d. 
has been in a solitary case or two accepted. Holders of good 
_— cannot accept this, and if such figures rule the result must 

stocking. 

The total export of coal from the Welsh ports last week was 
slightly under 124,000 tons, excluding bunker and coastwise 
sh Fans. In round numbers out of this Cardiff contributed 
92,000 ; Newport, 23,000; and Swansea, 8000. Not one cargo of 
coal to the tonnage of 1000 left Swansea last week. Storms and 

wee! n other res trade an rospects 
moderately good 


The general annual meeting of Amalgamated Railway Servants 


was opened this week at Cardiff. The statistics so far brought 
before the members are interesting. Total result of injuries 
during the year to railway servants—Killed, 483 ; injured, 3986. 
ry ae of the society, 13,000; balance in hand, 


There is a little prospecting fein forward in several places in 
Monmouthshire—notably at Pentwynmawr and New Tredegar 
—to get at the Brithdir seam of house coal, which is now running 
short. It will not take many years for two varieties of coal to 
[aan ag limited in area—the Mynyddyslwn seam and No. 3 
ondda, 

Five bodies still remain in Risca coalpit. Total of the fund is 

now £12,000, and £3000 more are required. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue fluctuation has again been downward. Prices of crude 
iron were poor on Tuesday, and have continued so since. The 
Cleveland market is apparently still the obsequious slave of the 

‘ow market, and whatever changes occur on the latter are 
8 ily reflected on the former. The geaeral price for No. 3 


has again fallen to 38s., and makers do not seem to be very deter- 
mined to stand out for higher fi 


Ironmasters’ Association have 
They are as follows :— 


The returns of the Clevelan 
just been issued 


MAKE OF CLEVELAND PIG IRON. 
Port of Total of 
Middlesbrough. district. 
Tons. Tons. 
Month ending 31st August, 1880 135,418 .. -» 168,682 
Month ending 30th Sept., 1880.. 135,685 .. - 166,790 
Decrease upon August, 1880 .. 1,892 
MAKE OF OTHER KINDS OF IRON 
(Including hematite and spiegeleisen). 
Month ending 31st August, 1880 .. 48,823 
Month ending 30th Sept., 1880 ee 47,234 
Decrease upon August, 1880 .. 1,589 
Total make, August, 1880... .. 217,505 
Total make, Sept., 1880 .. .. .. «+ «+ 214,024 
Decrease upon August, 1880.. 3,481 
SHIPMENTS FOREIGN OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. 
Month ending 31st August, 1880 .. .. .. «+ 83,778 
Decrease upon Sept., 1879.. .. «+ 8,898 
SHIPMENTS COASTWISE OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. 
Month ending 31st Aug.,1880.. .. 38,887 
Month ending 30th Sept.,1880. 3685 
Corresponding month last year .. 52,013 
Decrease upon Sept., 1879.. .. «+ 13,828 
MAKERS’ STOCKS OF CLEVELAND IRON. 
Port of Middlesbrough Total of district 
30th Sept., 1880 co 118,868 
Decrease upon Aug., 1880.. .. «+ «« 6,015 
STOCK IN WARRANT STORES. 
Public stores, 31st Aug., 1880 .. 112,000 
Public stores, 30th Sept., 1880.. .. .. 117,428* 
Makers’ stores, 3ist Aug., 1880 .. .. « 36,494 
Makers’ stores, 30th Sept., 1880 . s 47,414 


ABSTRACT. 

Decrease in make of Cleveland iron upon Aug., 1880 .. 1,892 
Decrease in makers’ stocks upon Aug., 1880 .. .. .«. 6,015 
Increase in stock in public stores upon Aug., 1880 .. 5,329 


Increase in stock in makers’ stores, upon Aug., 1880 a 10,920 

Net increase in stocks and stores .. .. .. .. «. +. 10,234 
*In North-Eastern Railway Company's stores .. 18,988 
In Messrs. Connal and Co.'s stores.. .. .. 440 
117,428 


There are now 118 furnaces in blast as compared with 82 at the 
corresponding period of last year. The make of hematite is now 
very much larger than it waslast year. All —— considered‘ 
the district is very much more F sagen nono than there was last 
year any reason to anticipate. e reverse of shipments, though 
apparently great as compared with September of last year, is not 
really so when it is borne in mind that twelve months ago the 
abnormal demand for iron for America was in full swing. 

Messrs. Connal and Co. are receiving rapidly into their warrant 
stores, which have been recruited by 2245 tons since last week. 
They have now in stock 99,245 tons. ‘ 

The opinion appears to be gaining ground that the production 
is somewhat in excess of the demand, and as stocks generally are 
increasing it is thought that some steps will shortly be taken to 
reduce the output. 

Thedemand for manufactured iron generally is quiet, though 
for ship plates there is a enquiry, and a likelihood of su 
stantial orders being pl: . The iron shipbuilding trade of the 
district is particularly brisk, and the tonnage for the present year 
bids fair to be the heaviest that has been recorded for many 
— Prices of finished iron have not changed since rny last 
etter. 

Generally the auxiliary trades of the district are dull ; there is 
no feature of interest in connection with any of them. 

The steel trade is exhibiting considerable activity, and 
Cleveland made steel rails have been delivered in New York. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tux iron market has this week been characterised by consider- 
ably more activity, although prices of warrants have been lower 
and the business done has been to a large extent of a speculative 
nature. An increase of 3653 tons on the pig iron exports, as 
compared with those of the gerne | week, has operated to 
strengthen the market, and to neutralise the depressing effect 

roduced by the heavy stocks, and the large increase in the pro- 
Sestien. e addition made in the course of the week to the 
stock in the hands of Messrs. Connal afd Co. was 1026 tons, 
bringing up the total stocks, exclusive of those at the ironworks, 
to 473,625 tons. Since last report thirteen additional furnaces 
have been relighted, making a total of ninety-five in blast, as 
against sixty-nine at the same date last year. The production 
now exceeds 18,000 tons per week, and it is understood that 
additional furnaces will yet be put in operation. From the 
United States the advices are not very cheering, but there is a 
large consumption of crude iron at home amongst our own manu- 
facturers. oderate wages and cheap fuel will probably still 
operate to induce ironmasters to increase their stocks. 

Business was dull in the warrant market on Friday forenoon at 
from 50s. 4d. to 50s. 54d., then at 50s. and 50s. 2d. cash, and from 
50s. 7d. to 50s. 3d. one month, the afternoon quotations being 
50s. 3d. to 50s., and 50s. 6d. to 50s. 1}d. The market was flat on 
Monday. In the forenoon tr ti were effected at from 
49s. 104. to 49s. 7d. cash, and 50s. to 49s. 9d. one month ; whilst 
in the afternoon business was done from 49s. 74d. to 49s. 44d. 
cash, and 49s, 9d. to 49s. 64d. one month. ya ng? e 
market was uiet, with business from 49s, 2d. to 48s. 114d., 
returning to 49s. 14d. cash. Business was done up to 50s. 6d. 
prompt cash on Wednesday. To-day—Thursday—the market 


was irregular, when the quotations varied between 50s. 3d. and 
50s. 9d. cash. 


Makers’ quotations are in some cases rather higher than those of 
last week, although the advance has been by no means general. 

The malleable works continue busy, especially those engaged 
in the plate manufacture, and the prospects of the pce are 
being still further improved by the receipt of numerous good 
orders in the shipbuilding trade. Last week I omitted to note 
the exports of iron manufactures from the Clyde, and now there- 
fore give the two weeks’ figures together. They embraced £12,900 
worth of machinery, of which £9200, chiefly locomotives, went to 
Bombay, £1200 to Trinidad, and £808 to Calcutta; £57,800 
worth of other articles, including £21,000 to Bombay, £7000 
castings to China, £6600 eee to Rio de Janeiro, £3600 to 
Canada, £3500 to Port Natal, £3000 to Sydney, £3100 to Gothen- 
burg, £2000 to Calcutta, £2200 to the Mediterranean, £2300 to 
Spain, and £2200 to France ; £17,000 sewing machines, of which 
a went to the Mediterranean, £5600 to Spain, and £3300 to 

rance. 

The coal trade is in a rather more a’ ‘ition, the 
home demand being very good at the moment, and the shipments 

retty fair. Production is large, and the supply abundant at 
ow rates. These remarks are about equally applicable to the 
state of the trade both in the east and the west. e shipments 
at the eastern ports during the ae quarter have been particularly 
good, but oy Beg considerab. 4 augmented on account of the 
prsmees which for about half the period in the western 
counties, 

An agitation is being sought to be promoted in the Clyde ship- 
building trade for an advance of wages. The ironmakers, most 
of whom are paid by the piece, are making capital wages at pre- 
sent, and it is hoped they will not take the advice of the men who 
are striving with all their ability just now to sow discord between 
masters and men. If the men think they are entitled to higher 
rates of pay, it is felt that their best course would be to apply 
directly to their individual employers, from whom they always 
meet with the utmost consideration. 

Within the past few weeks Messrs. Robert Steele and Co., of 
Greenock, have obtained orders to construct about 10,000 tons of 
new shipping, and other Clyde shipbuilders have also signed 
fresh contracts, among them being Messrs. Barclay, Carle, and 

., of Glasgow. In the course of the past month twenty vessels 
with an aggregate tonnage of 24,900 have been launched on the 
Clyde, as compared with eleven vessels of 12,700 tons in the 
corresponding month of 1879. During the three quarters of the 
year 178 vessels, of an aggregate tonnage of 171,000 tons, were 
put into the water, as against 137 of 125,200 tons in the same 
period of last year. 

The Czar’s yacht Livadia was taken out of Messrs. Elders’ dock 
at Glasgow on Wednesday afternoon, and proceeded to Greenock 
for the usual trials, Her behaviour in the water so far appears 
satisfactory. 


LavuncH OF A STEAMER AT BirKENHEAD.—On Saturday last 
the s ip Ascanius was successfully launched in the Birken- 
head Float, by Messrs. Cochran and Co., the builders of the 
vessel—and who are also supplying the machinery, including one 
of their patent boilers. This steamer, which is built for the 
Steamship Company—Mr. Alfred Holt’s line of China steamers 
—is intended for the coasting trade near Penang, and will start 
for her destination in a few weeks. 

SourH hixnsineton Museum. — Visitors during the week ending 
Oct. 2nd, 1880:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 10,530; mercantile marine, 
building niaterials, and other collections, 4709. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 5 p.m., 
Museum, 1631; mercantile marine, building materials, and other 
collections, 419. Total, 17,289. Average of corresponding week 
in pe years, 19,003. Total from the opening of the Museum, 

385,560. 

Tue Prers or THE Tay Bripcz.—Workmen have been engaged 
this week loading one of the piers of the fallen ee of the Tay 
Bridge with the view of testing itsstability. The load is to consist 
of 1500 tons of rails. The weight of the iron pillars formerly on 
the pier was only about 60 tons, and if it can support the heavy 
load now being put upon it, evidence will be produced to show 
that it will successfully support the pressure of the superstructure 
of brick, stone, or iron which may be placed upon it in the re- 
erection of the bridge. Borings are also being made beside a 
number of the piers, in order to ascertain the nature of the foun- 
dation upon which they rest. 

Buiipine Socreries AND THE ParKES MuszumM.—At a meet- 
po, the directors of the Nineteenth Century Building Society 
—Mr. George Palmer, M.P., chairman—held at 93, Fleet-str 
on Wednesday, October 6th, the following resolution was 
unanimously, on the motion of Miss Richardson, M.L.S.B., and 
seconded by Mr. eg 4 Rutt :—“‘ That as, in the upinion of this 
meeting, a course of lectures at the Parkes Museum of Hygiene 
on House Sanitation would be most valuable to the members of 
Building Societies—who, to a very large extent, own the houses 
they live in—the secretary of this society be requested to ask the 
committee of the Museum whether such a course of lectures could 
not be given gratuitously during the ensuing winter.” 

Tue Fioripa Saip-caNnaL. — General Q. A. Gillmore, U.S. 
Engineers, has lately completed the ie 3 of a route for the 
proposed ship-canal, across the peninsular of Florida, and reports 
that the work is feasible. e principal benefit to be directly 
derived from the completion of this enterprise would be the saving 
of about 500 miles to vessels in passing from Gulf ports to those 
on the Atlantic, and vice versd, and the avoidance of the danger- 
ous passage of the Florida straits. The route selected is, the 
Engineering and Mining Journal says, as follows :—The eastern 
terminus of the canal is located at Camp Pinckney, at the head 
of ship navigation, and twenty miles above the town of St. 
Mary’s. Thence it runs, in a south-westerly direction, to and 
through the Okefinokee swamp, crossing the Suwanee River, at 
Blount’s Ferry, in Columbia County, and thence to Ellaville, in 
Madison County. The length of the canal route is about 169 
statute miles, divided as follows: From the bar to mouth of St. 
Mary’s River, 5°5 miles ; navigation of St. Mary’s River to rm 
Pinckney, 34°0 miles ; canal, 122°0 miles ; to deep water in Gulf, 
7°5 ; or a total of 169°0 miles. A channel will have to be d 
from the mouth of the canal to the deep waters of the Gulf, 
about 7°5 miles from the shore, as above indicated. The project- 
ing jetties of this channel will form, when constructed, a oo 
of refuge for shipping. ; 

Brrkpeck AND Screntiric Instrrution, Soutu- 
AMPTON-BUILDINGS, CHANCERY-LANE.—This institution, which for 
fifty-seven years has been carrying on an important educational 
work in the metropolis, has issued its i for the new 
session, which commenced on Monday last. It has been the aim 
of the authorities so to enlarge the curriculum as to make it 
embrace all those subjects which might prove useful or beneficial 
to the students. The evening classes are open to both sexes, and 
ample opportunity is afforded for the study of ancient and modern 
languages, mathematics, natural, applied, and mental science, 

law, history, literature, music, &c. The fees are moderate, 
and the classes meet at hours which are very convenicnt to those 
engaged during the day. Students intending to compete at 
examinations will find the course of instruction in every way 
suitable, and the number of prizes and certificates gained during 
the present year point to the valuable work which, in tiais res; 
has been carried on. It is hoped that an institution which 
numbers 3600 students will not have much pee a to retain its 
present restricted premises, but that the building fund will 


enable the committee to erect a new and commodious institution. 
Those interested in educational progress are asked to aid in the 
development of an agency, which, for so long a period, has been 


faithf 


to the work inaugurated by its founder. 


_ 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that soue applicants of the 
Patent-oice Sales Department, for Patent Specifications, 
have caused much unnecessury trouble and annoyance 
both to themselves and to the Patent-ofice oficials by 
giving the number of the poge of Tue ENGINeer at 
which the Specification they require is reyerred to, instead 
of giving the proper number of the Specisication. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which pe 4 

fer to pages, in place of turning to those pages and 
tinding the nuiabers of the Specisication.] 


Grants and Dates of Provisional Pro- 
tection for Six Months. 


2090. Type-writine Apparatus, J. G. Tongue, South- 
ampton-buildings, Chancery-lane, London.—A com- 
munication from E. Recordon, Paris.—22nd May, 
1880. 

2402. Vices, W. Setherberg, near 
Vv Prussia.—12th June, 1 

2882. &c., LearHer Skins, 8S. Haley, 
Bramley, near Leeds.—13th July, 1880. 

2895. PRESERVING Foop, &c., J. H. Johnson, Lincoln’s- 
inn-fields, London.— A communication from J. B. J. 
Mignon and 8. H. Rouart, Paris.—13th July, 1880. 

2899. Treatine and UTILISING Fvet, W. Gorman, 
Glasgow.—lith July, 1830. 

3106. Atracuinc Door and cther Kyoss to their 
Spinpies, G. Hookham, Birmingham.—2sth July, 

880. 


1 

3256. Exp-piate for Sream Borrers, J. A. Hopkinson 
and J. Hopkinson, Hudcersfield. ~9th August, 1880. 

3262. ArraTED Drink, A. S. Orr, Upper Sackville- 
street, Dublin.—1l0th August, 1880. 

3328. Exrractine, &., Macuine, F. Wolff, Copen- 
hagen, Denmark. —A communication from G. A. 
Hagemann, Copenhagen, Denmark.—I7th August, 


1880. 
3347. Carryinc Luccace on a Bicycte, &., W. R. 
, Angell-road, Surrey. —Partly a communication 
from H. F. Kimber, St. John’s Road, Surrey.—18th 
August, 1880. 

3371. Vent Pec, C. J. Gladman, Bush-lane, Cannon- 
street, London.—19th August, 1880. 

3389. Writine INsTRUMENTS, A. P. Hansen, Denmark- 
street, Soho, London. —20th August, 1880. 

3423. GuLLIEs and Sewer Gas Traps, J. M. Hale, 
King’s Bench Walk, Londen, and L. Saunders, 
Crane-court, Fleet-street, London.—24th August, 
1880. 


3428. WaTercLoset, &c, Vatves, J. J. Day, Leigh- 
ton-road, Kentish-town, London.—24th August, 1880. 

3430. EnveLope, E. Mauger, Boulevard Saint Denis, 
Paris.— 24th August, 1880. 

3441. Lamps, H. Clinch, Willersley Villas, Ash- 
bourne-grove, East Dulwich.—23th August, 1880. 

3474. ExcavatinG, &., Coat, &c., F. Hurd, Ferry-road, 
Edinburgh.—27th August, 1880. 

Sizine MaAcuINes, T. Over Darwen, 

ti 1830. 


one Taps or Cocks, “a Singleton, Over Darwen, Lan- 
caster.—3rd September, 1880. 

3577. Apparatus for Lirts, &e., M. Bauer, Boulevard 
Magenta, Paris.—A communication fiom L. Ricq, 
Liévin, Pas de Calais, France.—3rd September, 1830. 

3579. Propucixe Porovs Artictes from Cxay, Xc., 
C. M. Sombart, Magdeburg, Germany.—A com- 
munication from G. Kikenthal, Brunswick, Ger- 
many.—3rd September, 1880. 

3581. Metat Hurpwes, &., 8. Bayliss, Wolverharap- 
ton.—3rd September, 1880. 

3583. DErrLatory Process for Skins, A. M. Clark, 
Chancery-lane, London.—A communication from 
Cc. J. P. Desnos, Paris.—3rd September, 1880. 

_ ATTACHING JOUERY-woRK to Brickwork, A. 

mith, Reading.—3rd Septenber, 1880. 

ser, OMNIBUSES, &c., C. Brothers, Saint Pancras, 
London.—3rd September, 1880. 

3589. Sprvxrnc, B. Berry and S. 8. Freeman, Brad- 
ford.—3rd September, 1880. 

$591. Boxes, &c., J. Lones, C. Vernon, E. Holden, 
and R. Bennett, Sandwell Ironworks, Smethwick. 
—3rd September, 1830. 

8593. Yeast, J. E. Newby and J. F. Sew. Upswell 
Colliery, Durham.—4th September, 1880. 

3595. Cigar, &c., Boxes, L. Wahltuch, City-road, Lon- 
don.—4th September, 1880. 

3596. S. Abraham, Manchester.—4th Sep- 
tember, 

3597. ah. a J. Smith, jun., E. Lones, ahd J. 
Hill, Barrow-in-Furness. —4th September, 1880, 

3598. Brcycues, &c.,C. D. Abel, Southampton-build- 
ings, London. —A communication from La Société 
Clement et Cie., Paris.—4th September, 1880. 

3599. SMOKING Towacco, E. P. Alexander, Southamp- 
ton-buildings, London.—A communication from H. 
Berrens, Barcelona, Spain.—4th September, 188. 

3600. Piaxorortes, J. Gautier, Euston-road, London.— 
4th September, 1880. 

8601. Dressinc TABLES, &c., L. Siegenberg, Upper 
Holloway, London.—ith September, 1580, 

3602. Cases for Jewets and other ArRTIcLes, W. 

y, Thistleton.—4th September, 1880. 

3603. Discuarcine Grajn and like Carcoss, P. G. B. 
Westmacott, Elswick Works, Newcastle-on-Tyne.— 
4th September, 1880. 

3604. WHEELS Bicycres, &c., T. 
ev and F. Cooper, Beeston.—4: th September, 


3605. WHEELS for Tramcars, &c., J W. Morgan, Garth, 
Taffs Well.—4th September, 1880. 

3606. Expansion VaLvEe Gear, A. J. Uskside 
Ironworks, Newport.—sth Septenber, 1 

3607. Gas Encives, H. W. Jenner, Handsworth, 
Stafford.—4th September, 1880. 

3608. Tux and other Piates, E. Parry, New Bridge- 
street, London, and T. H. Cobley, Dunstable.—4th 
September, 1880. 

3609. Decoratinc, &c., &., C. Brothers, 
Saint Pancras, Londou.—4th September, 1880. 

8610. Fiurrine, &c., Macuines, J. M. Jones, Wrex- 
ham.—6th September, 1880. 

8611. Hyprav.ic Macuines, A. C. Kirk, 

Glasgow.—6th September, 1880. 

3612. Bar or Bonnet Case, L. Hutchings, Sandy- 
mount.—6th September, 1880. 

3613. Cueckine the Receipt of Moxey from Persons 
TRAVELLING in VenIcLes, &&., M. Bebro, 
Canfield House, Canfield-road, Priory-road, London. 


—tth Sep 1880. 

8614. Drivixe Boars, F. H. F. Engel, Hamburg, 
Germany.—A communication from G. Reuter, Ham- 
burg, Germany.—6th September, 1880. 

3616. SEPpaRaTING Metals from other SupsTances, 
P. B. Wilson, Baltimore, U.S.—6th September, 1880. 
3617. CLEANING, &e., Grain or Sxep, W. R. Lake, 
South , London. —A communication 

from C. A. F. Goin Stettin, Germany.—6th 
September, 1889. 
3618. Livo_zum, &c., W. R. Lake, Southampton-build- 
8, London.—A’ communication from E. A. D. 
Guichard, Paris—6th September, 1880. 

8619. Measurinc ANnGLEes at J. F. Armi- 

stead, Cobwell House, Blackburn.--6th September, 


1880. 
Paper, F N. Miller, Sunderland.—6th September, 


Kerrie Acconnrof the Use of Post aC 
Tabies. W. R. Lake, Lon- 
don.—A communication 1 from H. von Leesen, Itzehoe, 
Germany.— 

22. COMPRESSING BLAcKk Leap, &c., W. C. James, 

Woodside, Plymouth.—6th September, 1880. 

3622 DISTRIBUTING, &c., Type, J. Dittrich and P. 
Ganty. Ravenscroft-street, Hackney-road, London. 
—tth September, 1880. 

3624, Gas, W. R. Lake, South ton-buildi Lon. 


don.—A communication from E. Genty, Rouen, 
France.—6th September, 1880. 
26. Pores and Jouts, F. Jackson, Notting- 
ham.—7th September, 1880. 

3627. Bricks, &c., C. H. Murray, yee street, South- 
wark, Surrey. Tth September, 1880. 

3628. Expanpers, Ww. Bond, Lambeth, 
Surrey.—7th September, 1 

3629. ARMoUR-PLATES, J. D. Sheftield.—7th Sep- 


» 1880. 
3630. GoveRNING the Fiow, of Gas, D. B. 
Peebles, Tay Works, Bonnington.—7th September, 
1830 


and R. MacAusland, 


S731. Serarnation of Acetic Acip from Crupe 
Pyrouiensous Aviv, &c., B. Biggs, Laurence 
Pountney-hill, London. -13th September, 1889. 

3733. Rattway CARRIAGES, T. Hannay, Glasgow.-- 14th 
September, 1880. 

3735. Locks and Larcues, W. Hi. 8. Aubin, Willen- 
hall, Stafford.—lith 1880. 

3737. EXPANDING Boer, &c., Tunes, W. Thorburn, 
Luton,.—14th September, 1880. 

$739. Stream Borters, W. R. Lake, Southampton- 
buildings, London. — A communication from J. 
Prégardien, Deutz-on-the-Rhine, Germany.—l4th 
September, 1880. 

Tavs, &c., E. Ludlow, Birmingham. —i4th 
September, 1 


3631. "PREPARING Boptgs for F. C. Clark 
Septemd 

1880. 

3633. Pocket State Tasuet, T. ©. Jones, Myddleton- 

John-street-road, London.—7Tth Septem- 


3634. Looms for Weavine, W. Clayton, Macclesfield.— 
Tth September, 1880 

2635. GovERNORS for Sream, A. 8S. F. 
Robinson, Ipswich. —7th S 

3636. CLosine or STOPPERING &e., Mardon, 
Bristol.—7th September, 1880. 

3637. Licutine Crrmes by Exvecrricicy, P. M. Justice, 
Southampton- buildings, on.—A communica- 
tones from H. C. Spalding, Boston, U.S.—7th Septem- 

1880. 

3638. &c., Macutnery, W. R. Lake, South- 
ampton-buildings, London.—A communication from 
B. Hinsley, Phik delphia, U.S.—7th September, 1880. 

3639. Vatves for Gas and other Fu us, J. Woodward, 
Queen’s Foundry, Union-street, Ancoats, Manchester. 
—8th September, 1880. 

3640. Journnat Bearinos, A. M. Clark, Chancery-lane, 
London.—A communication from H. G. Farr and H. 
C. Copeland, Brandon.—sth September, 1880. 

3641. Decomposition of Satts of Ammonia, L. A. 
Groth, K.G.B., Finsbury- London.— A 
coumiunication from W. i. T. Eugelcke, 
and C. J. B. Krause, Trotha, near Halle.—8th Septem- 
ber, 1880. 

3642. ge Borries, F. T. Marrian and T. W. 

q ham. —8th September, 1880. 

3643. for in Looms, &c., J. Holding and 
E. K. Dutton, Manchester.—8th S: 

3644. CEMENTs, C. Bloomfield, Castle Caldwell. 
September, 1880. 

Eao Beater, F. A. Greebert, St. George-street, 
Peckham. —Sth September, 1880. 

3647. HorsgsHors, W. W. ” Box, Crayford and F. J. 
Beadle, Kent.-—8th September, 1880. 

3648. Lamp and Time InpicaTor, F. McD. Robertson, 

n-road, and J. Joice, Lower Edmonton, Lon- 
don.—8th September, 1880. 

3649. SPRING &c., J. and A. L. 
Stamps, Birmingham.—s¢th "Sep tember, 

2650. Castines, &c., J. J. Sachs, 1 Manchester. —8sth Sep- 
tember, 1880. 

3651. CiGARETTEs, C. E. Penton- 
ville, Lond: on.—8th September, 1880. 

3652. Motive Power Enotes, R. Wilson, Patricroft.— 
8th September, 1880. 

3654. Automatic Fiusmine Apparatus, B. R. Phillip- 
son, Nassau-street, Dublin.—8th September, 1880. 
3655. Desrroyinc Fire-pamp in Mines, A. M. Clark, 
Chancery-lane, London.—A communication from 
R. Blacklidge, A. J. Battles, and G. Wilcox, Enfield, 

U.S .—S8th September, 1880. 

3656. Marcu Boxes, A. M. Clark, Chancery-lane, Lon- 
don.—A communication from M. Olive, Marseilles. 
—8th September, 1830. 

3657. Turnino Lartues, J. Garvie, New-street, Bishops- 
gate Without, London. —Pth September, 1880. 

3658. Evastic Spirat Sree, Wire Rores, H. A. Bonne- 
ville, London.—A communication from A. Jarolimek, 
Hamburg.—?th September, 1880. 

3659. Sree, Wire Carps, G. Ashworth and E. Ash- 
worth, Manchester.—9th September, 1880. 

3661. PROPULSION of Surps, &c., T. P. Walker, Imperial- 
Albert-street, Derby.— — 9th September, 1850. 

3662. Sewinc MACHINES, E. Ward, Wells-strect, 
Oxford-street, London.—9th September, 1880. 

3663. Cookxisc Eoos, J. C. Mewburn, Fleet-street, 
London.—A communication from L. M. A. Couchoud, 
Marseilles, France. —9th Scptember, 1880. 

3664. TreaTixG Srerovs Marrer, R. Werdermann, 
Princes-street, Surrey.— —9th September, 188). 

3666. MeraL FENCING, D. Ross, Hilton Farm, Inver- 
ness.—9th September, 1830. 

3667. Raisine, &., Opsects, C. D. Abel, Southampton- 
buil % London. —A communication from E. 
Borde, J. Petit-Laroche, and E. Labalette, Bordeaux, 
France.—9th Se tember, 1880. 

3668. Looms for Weavine, R. mag and G. Green- 
wood, Blackburn. — 9th September, 1880. 

3669. Lips for Jars, &c., A. V. Langstedt, Copenhagen 
Store, Ko ongensgade. e.—9th September, 1880. 

3670. Reoeneratine the of Gatvanic Bat- 
TeRtes, A. M. Clark, Chancery-lane, London.—A 
communication from E. Reynier, Paris.—9th Sep- 
tember, 1889. 

3675. ORNaMENTING Giass ArticLes, W. H. Stuart, 
Wordsley.—l0th September, 1880. 

3677. AppiTion to Doors of Rattway CARRIAGES, &c., 

Hounsditch, London.—1l0th Sep- 


1880. 
3681. Hi HEATING and ILLUMINATING Gases, J. A. Stephan, 
Worcester.—10th September, 1880. 
3683. JacqUARD APPARATUS, J. Bywater, C. Bedford, 
and T. Kershaw, Birstal —10¢h ao 1880. 
3685. Gas Motor Ewvoives, H. Williams and J. 
ye Water-street, Liverpool.— 10th September, 


9687, Stove, O. O. Williams, Water-strect, 
Liverpool.—10th September, 1880. 

3689. Icep Arr InHaLaToks, W. Brierley, Halifax.—A 
communication from L. Stackfleth, Berlin.—10th 
September, 1880. 

Secunine TOGETHER SHEETS Or PIECES of Parer, 
&c., G. W. McGill, 8 , London. 
—10th September, 1880 

3693. Pecks, &., G. R. Postlethwaite, Aston, Bir- 

1880. 


3695. Gas for li J. F. Gravelly- 
hill, Birmingham.—10th ‘September, 1 

3697. FueL Economisers, J. Parker, ‘Manchester.—11th 
September, 1880. 

G. Young, Tyldesley, Lancashire. 

3701. Locus and ’Latcues, J. M. Hart, Cheapside, 
London.—1lth September, 1880. 

3703. Forminc Screw Tureaps, G. W. von Nawrocki, 
Leipziger-strasse, Berlin.— A communication from 
W. Erichson, Baltimore, U.S.—11th Seplember, 1880. 

Purirication of Ark in Rattway Tuwvets, &c., 

J.C. W. Barnsdale-road, London. —1lth Sep: 


tember, 1880. 
= J Jore Fasrics, D. Donald, Dundee.—11th Septem- 
3709. BottLes for ConTaINnING Liquips, &c., 
J. Neal, Aston.—1llth September, 1: 
3711. ENAMELLED JEWELLERY, &., R. Lake, South- 
n-buildings, London.—A communication from 
ucheron, Paris.—11th September, 1880. 
3713. Rasta SUNKEN Suips, G. Southam: 
ton-row, Russell-square, an: Thomson, Little 
Guildford- street, Bloomsbury, os — llth Sep- 


tember, 

3715. TRICYCLES, &c., 8. Chatwood, Cannon-street, 
London.—11th ‘September, 1880. 

3719. Banps for Bixpinc Lapres’ Hair, &c, W. F. 
Brown, Birmingham.—13th September, 1880. 

3721. Merat Hurpies, &c., W. Bailey, Wolverhampton. 
—13th September, 1880. 

3723. Pickers, 8. D. ‘Rhodes, Huddersfield. — 13th 

vber, 1880. 


Septen 

3725. Macnines, W. Webster, New Wortley, 
Leeds. —13th September, 1880. 

3727. Tin, &c., Boxes, G. F. Griffin, 
Portman-square, London.—13th September, 1980 

8729. J. t, Darville-road, 

London. =; eptember, 1880, 


8743. SHELLS for ‘Orpyance, C. D Abel, Southampton- 
buildings, London. —A communication from E. 
Delacourt, Pont-sur, Saulx, Meuse, France. 141 h 
September, 1880. 

3745. Poriryino, &., Oits and Fars, P. M. Justice, 

London.—A communication 
from A. W. Winter, San Francisco, U.S.—15th Sep- 
tember, 1880. 

3747. Borries for Arratep Liquors, H. King 
William-street, London.—1l5th September, 1 

3751. Steam Enoines, R. Sutcliffe, Castle Mills, Idle, 
Yorkshire.—1l5th September, 1880. 

3753. Propucinc Desians upon CaRRiaGe LAMps, 
&c., A. M. Clark, Chancery-lane, Lundon.—A com- 
munication from D. Scotellari, Paris.—15th Septem- 
ber, 1880. 

3755. H. Hides, Mortimer-street, Cavendish- 
square, London,—16th September, 188%. 

3759. Ligutinc Burtpinas, &c., UC. W. Kitto, Old Broad- 
street, and W. H. Thompson, Finsbury- circus, Lon- 
don.—16th September, 1880. 


Inventions Protected for Six Months on the 
Deposit of Complete Specifications. 


$835. Sprinc Scares, C. C. Parker and 8. B. Parker, 
Brooklyn, U.S.—22nd September, 1880. 

3846. ExpLostve ComMPouUNDs, Tschirner, San 
Francisco, U.8.—22nd September, 1880. 

$850. Exrractine Farry Matrers from Woot, &c., T. 
Williams, Cannon-street, London.— 23rd September, 
1830. 

3851. Proucus, &c., P. M. Justice, Southampton- 
buildings, pete mg —A communication from C. E. 
Wayne, Pennsylvania, U.8S.—23rd Septem- 

1880. 


Corres, &., A. M. Clark, Chancery- 
mdon.—A communication from Sir H. 
Scholfield, Guatemala, U.S.—24th September, 1880, 

3906. WorkINe Gtass ovr of TANK Furnaces, W. 
Horn and R. Bell, Sunderland. —27th September, 1880. 

3921. Locomotive Encrnes, &c., W. Morgan-Brown, 
Southampton-buildings, London.—A communication 
from F. M. Stevens, J. H. Pearson and C. C. Pear- 
son, Concord, U.S. —28th September, 1889. 

3926. Matt Bacs, &c., I. H. McDonald, Washington, 
U.8.—A communication from ©. J. Becktel and F. 
M. Horner, Muncie, U.S.—28th September, 1880. 

3934. Serine, PRINTING Ty pes, W. Morgun- 
Brown, South London.—A_ com- 
munication from J. Thorne, Port Richmond, U.8.— 
28th September, 1880. 


Patents on which the Stamp Duty of 
£50 has been Paid. 


3623. Transmittina and Reverstnc Motion, P. 
Ptieiderer, Norwood, Surrey.—27th September, 1877. 
3649. Unwinpine, &c., Macuines, G. Evans, Newton 
Heath, Manchester.—lst October, 1877. 

3689. VELocIP EDES, N. Salamon, Holborn Viaduct, 
Loudon.—3rd October, 1877. 

3791. ScRUBBING CoaL-aas, H. Green, Preston.—1l2th 
October, 1877. 

4049. Macurnes, W. L. Wise, Chandos-cham- 
bers, Adelphi, London.—31st October, 1877. 

3652. Fotpisc Macuinss, W. Palliser, Earl’s-court- 
square, London.—lst Octoder, 1877. 

3654. Raisinc Sunken Suips, &e., W. South 
Lambeth-road, London. — 1st October, 1 

3662. ARMoUR-PLATES, J. D. Ellis, Atlas Works, Shef- 
field. —1st October, 1877. 

3685. TREATING YARws, &c., A. E. Healey, Old Oak 
ew Willesden Junction, London.—3rd Octobver, 

1877. 
8715. Brusues, S. Pitt, Sutton.—6th October, 1877. 
Mutts, C. Pieper, Dresden. —8th October, 


F. Walton, Heatham House, 
Twickenham.—18th October, 1877. 

3922. Cocxs, J. Dewrance, Great Dover-street, 
Borough, London.—23rd October, 1877. 

3938. Lupricators, J. Dewrance and G. H. Wall, 
Great Dover-street, Borough, London.—24th October, 
1877. 

3667. Sewrnc Woven and other MATERIALS, J. 
Dowling, Jewin-street, London, and C. F. T. Young, 
New Cross, Kent. —2nd October, 1877. 

3672. Stoppers, &c., for Barres, E. W. Hammond and 

ilkinson, Bradford.— 2nd October, 1377. 

3692. Stoprinc Apparatus, H. Brooks, Cumberland 
Market, Regent's Park, London.—4th "October, 1877. 
3697. InoN Bar Fences, T. Kennan, Fishamble-street, 

Dublin.—th October, 1877. 
3705. APPLYING METALLIC CAPsULEs to Borttes, &c., 
e S. Marie, Paris.—5th October, 1877. 

4283. Sovenamarens, A. M. Clark, Chancery- lane, 
London. —15th November, 1877. 

3686, BREERCH-LOADING | Macazine Frre-arms, W. R. 
Lake, Sout Pp , London.—3rd Octo- 
ber, 1877. 

3786. OPENING, &c., CARRIAGE Heaps, A. Wood, 
Folkestone.—12th October, 1877. 

$801. Compounp Steam Encines, A.Vile, Southampton. 
—13th October, 1877. 


Patents on which the Stamp Duty of 
£100 has been Paid. 
3171. Stoprina, &., Tones, W. Boaz, Burgess-strect, 
Limehouse, London. —30th September, 1873. 
3462. Burnine J. Price, Sunderland.—24th Octo- 
73. 


ber, 18 

$241. Openine CasemMentTs, T. Elsley, Great Portland- 
street, London.—6th October, 1873. 

$248. Cortina Coat, W. Stevenson and A. 
and W. Ree, Stonehouse.—7th 
1873. 

= Gas, J. West, Maidstone, Kent.—4th October, 

3. 


$227. Uritistsc Heat, C. Ritchie, Brixton, Surrey.— 
4th October, 

Wood, Tees Ironworks, 


Notices of Intention to Proceed with 
Patents. 


2090. Typr-writinc Apparatus, J. G. Tongue, South- 
m-buildings, London.—A communication from 
rdon.—2z2nd May, 1880. 
Fittertne Apparatus, G. H. Moore, Norwich, 
,8.—25th May, 1880. 
Curckine the Recerrt of Monry TaKen at Bars, 
H. E. Elliott, Gray’s-inn-road, London.—25th 
‘May, 1880. 

2143. &c., D. Embleton and 
P. A. Porter, Leeds.—36th May, 1880. 

2147. ELECTRIC Licut APPARATUS, w. L. Wise, White- 
hall-place, from J. 
A. Mandun, Paris.—26th May, "1880. 

2148. Se.r-actinc Tempies, G. Harling, Lockwood, 
Huddersfield.—26th May, 1880. 

2156. Impartinc Rorary Moriow to Macuinery, M. 
Cavalerie, Bordeaux, France.—27th May, 1880. 

2162, Propuction of Emuxsions, E. A. 


Brydges, Koeniggraetzer-strasse, Berlin.—A commu- 
nication from H. W. Vogel.—27th May, 1830. 

2164. VeLocirepys, C. R. Garrard, Uxbridge.—271, 
May, 1880, 

2175. Arm Pumps, Miller, Langholm, Dumfries. 

2177. Sawina Woop, J, Pickles aud G. Pickles, H 
Bridge, York,---28th May, 1830, 

2182. ConTRoLtina, &c., Torrevo Boats, W. R. Lake, 
Southampton- -huildings, London.—A communica. 
tion from J. L. Lay.—28th May, 1880. 

2183. RatLway SicNacuine Apparatus, C. E, Spagno- 
letti, Maida-hil!, London.—28th May, 1880. 

2202. FLouR MiLts, L. Varicas, Montague-place 
Russell-square, London.—A communication from 
L. Bean.—29th May, 1889. 

2217. Suarrno Macutnes, W. R. Lake, Southampton- 
buildings, London.—A communication from bP. 
Huré.—3lst May, 1880. 

2224. VeLocipepes, H. J. Haddan, Strand, London, 
‘A communication from N. 8. C. Perkins,—lst June, 


880. 

2226. Bearings for Bicycies, &c., R. Green, Birming- 
ham. —l1st June, 1880. 

2230. Looms for Weavine, J. H. Briorley, Alderman. 
bury, London.—l1st June, 1880. 

2231. Gitt Boxes, G. Ingham and W. H. Ingham 
_, Hollings Mill, Greetland, Halifax.—1st June, 1880. ' 
2252. ELecrric "LAMPs, G. G. André, Dorking, and 
Easton, Westminster.—2nd June, 1880. 

2269. Curring Timber, W. R. Lake, Southampton- 
London.--A communication from D. R, 
Proctor. — 3rd June, 1880. 

2280. IncuBaTinc Apparatus, M. Arnold, Acton, 
Middlesex.—4th June, 1880. 

2322, Varnisues, J. B. Freeman, Tottenham.—9¢th 
June, 1880. 

2331. Locomorive Enoines, W. R. Lake, 
ton-buildings, London.—A communication from 
B. Smith and G. B. Smith.—9th June, 1880. 

2376. Sprinas, J. H. Johnson, Lincoln’s-inn-fields, 
London.—A communication from A. Middleton.— 
llth June, 1880. 

2405. NavicaBLe Vessets, H. E. Newton, Chancery- 
lane, London.—A communication from Olsev.— 
14th June, 1880. 

2536. Rack PULLEY 8, E. and C. Showell, and J. 
Empson, Birmingham.—22nd June, 1830. 

2627. Courtine Links, J. H. Johnson, Lincoln’s-inn- 
fields, London.—A communication from A. Middle- 
ton.—28th June, 1880. 

2667. Harness BUCKLES, A. M. Clark, Chancery. 
London.—A communication from J. A. Gavitt = 
W. W. Gardner. —29th June, 1880. 

2904. Rerriceratine Apparatus, W. R. Lake, South- 
buildings, London.—A communication from 

Chase.—14th July, 1880. 

3422, Compinc Fiprous Marteriars, J. Johnson, 
Lincoln’s-inun-fields, London. — A communication 
from H. Truxler.—24th August, 1880. 

3523. Makino Cicarerttes, W. R. Lake, Southampton- 
buildings, London.—A communication from C. G. 
Emery and W. H. Emery. —3lst August, 1880. 

3835. Sprinc Scaces, C. C. Parker and 8. B. Parker, 
Brooklyn, U.$.—22nd September, 1880. 

3881. Dryinc Correr, &., A. M. Clark, Chancery-lane, 
London. —A communication from Sit H. Scholfield. 
—24th September, 1830. 

2190. Types, &., C. D. Abel, Southampton-buildings 
Chia ancery~ ane, Londen. —A May. 1800. from A. 

Cl land J. ¢ —29th Ma 

2194. Two-wneet Carriaces, &c., H. Deady. Ulcombe. 
—29th May, 1880. 

2208. Givinc ALARM in Case of Fire, &c., J. McNeice, 
Donegore, near Belfast.—3lst May, 1889. 

2213. CoMBINABLE GaRMENTs, G. W. von Nawrocki, 
Berlin.—A communication from 
Salbach —3lst May, 1880. 

2216. BLack Prinrer’s Lyk, C. Kesseler, Mohren-strasse, 
Berlin.—A communics ation from H. Gunther.—31st 
May, 1880. 

2232. Meratuc Berts, &c., J. H. A. Bleckmann, 
Vienna, Austria.—A communication from V. Daelen. 
—lst June, 1880, 

2240. Drivinc Axes, J. Apsey, Waterloo 
Bridge-road, Surrey.—1lst June, 1880. 

2241. Sree. Castinos, J. Imray, Southampton-build- 
ings, London.—A communication from F. Hervier. 
—lst June, 1880. 

2242. Exptosives, &c., R. Punshon, Brighton.—1st 
June, 1880, 

2249. Patntine on Corn, &c., B. de Dutkiewicz and 
A. E. Decoufié, Paris. June, 1880. 

2250. STEAM STEERING Enotes, &c., C. W. King, Man- 
chester, and A. Cliff, Osborne- ‘read, Forest-gate, 
Essex.—2nd June, 1880, 

2258. WOVEN Fasrics, A. B, Furlong, Great 
Western-terrace, Westbourne Park, London.—2nd 
June, 1880, 

2307. Froor Ciora, C. F. Leake, Hale-street, Staines, 
London.—8th June, 1880. 

2334. Masks, T. Forster, India-rubber Works, Streat- 
ham, Surrey, and J. ‘hton, Ormond-terrace, 
Regent's Park, London.—9th June, 1880. 

2350. Srockines, &c , L. Woodward, Lee Works, Ark- 

ht-strect, Nottingham. —10th June, 1880. 

2399. ASCERTALNING Distances, H. Hensoldt, Forston- 
street, London.—12th June, 1880. 

2403. CoLourine, &c., Beer, &c., J. R. Plunkett, 
Belle Vue, Dublin. —14th June, 1880. 

2533. PREPARING CERTAIN VEGETABLE Fisre, F. Wirth, 

kfort-on-the-Maine, Germany.—A communica- 
tion from 8. Metzger, 22nd June, 1880. 

2630. Provision Boxes or Cases, F. 8. Colas, Boule- 
vard Saint Denis, Paris. —28th June, 1880. 

2695, and J. D. ‘old, 


2706. Snow, F. N. Mackay, Liverpool.—2nd July, 
2845. STEAM WuistLes, J. Miller and !. Smith, ‘ad 
— Works, Hyson- green, Nottingham. —10th July, 


9915. Sontino Ores, &c., J. H. Johnson and W. Hay 
dock, Wigan.—15th July, 

2044. WasHina Ciornes, W. E. Partridge, Birming- 
July, 1880, 

2968. Conyectine Warr to the Warr Beam EmpLoyep 
in Looms for Weavine, G. D. Sykes, Huddersfield. 
—19th July, 1880. 


2984. Reraiaino Steam A. C. Henderson, 
n.—A communication 


L. —20th July, 1880, 
8007. MeasurinG Apparatus, J. J. Tylor and W. A 

Tylor, Newgate-street, London.—21st July, 1880. 
3012, ROLLING MILLs for Wire, F. C. Glaser, Berlin.— 

from W. Boecker. —22nd July, 


3039. Apparatus, E. W. West, Liverpool.— 
24th July, 1880. 
3040. ConpEensers, E. W. West, Liverpool.—24th July, 


1880. 

$404. Water or Hypraviic Power as a Suseri- 
tute for Steam, &c. W. H. Thompson, 
square, London, and F. G. Henwood, Budge- row, 
London.—91st August, a 

3509. Exectric Lamps, J Westminster- 
chambers, Westminster. —308 August, 1880. 

3611. HypRavric C. Kirk, 
Glasgow. -6th September, 1 

3626. Joints, F. Nottingham. —Tth Sep- 
tember, 0. 

3636. Srorprerinc Borriss, &c., H. Mardon, Bristol. 
—ith September, 1880. 

3650. MATERIALS for Castinos, &., J. J. Sachs, Man- 
chester.—8th September, 1880. 

3656. Matcn-noxes, A. M. Clark, Chancery-lane, Lon- 
don.--A communication from M. Olive.—8th Sep- 
tember, 1880, 

3664. TREATING SEROUS Matrern, R. Werdermaun, 
Princes-street, Surrey.— 9th September, 1880. 

3731. SeraRation of Acetic from CRUDE 
Pyro.iongous Acip and Spirit, B. Biggs, Laurence 


Pountuney-hill King ¥ tember, 1880. 
8747. BoTTLes, © London. 
—lith 188 


Oct. 8, 1880. 
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3816, Exptosive Comrounps, M. Tschirner, San 
Francisco, U.8.—22nd September, 1880. 

3906. Worxinc Guass out of Tank Furnaces, W. 
Horn, Ayres Quay Bottle Company, and R. Bell, 
Sunderland.—27th September, 1880. 


All persons having an interest in opposing any one 
of such should leave particulars in 
writing of their object such applicati t the 
office of the Commissioners of Patents within twenty- 
one days after date. 


List of Specifications published during the 
week ending October 2nd, 1880. 

2650, 2d.; 4902, 2d.; 5297, 6d.; 482, Gd.; 671, 6d.; 
482, 6d.; 671, 6d.; 676, 10d.; 759, 2d.; 782, 2d.; 802, 2d.; 
887, 4d.; 892, 6d.; 893, 4d.; 894, 6d.; 895, 2d.; 897, 8d.; 
6d.: 900, 2d.; 901, 2d.; 903, 2d.; 906, 2d.; 


926, 10d.; 928, 2d.; 929, 10d.; 931, 2d.; 982, 6d.; 933, 2d. ; 
934, 2d.; 935, 6d.; 936, 2d.; 987, 2d.; 940, 2d.; 941, 2d.; 


.; 975, 2d.; 976, Gd.; 977, 6d.; 978, 6d.; 


2782, 4d.; 2787, 10d.; 2745, Gd.; 2797, 8d.; 2861, 6d. 


*,* Specifications will be forwarded by post from 
the Patent-oftice on receipt of the amount of price and 

tage. Sums exceeding 1s. must be remitted by 
Post-o order, made payable at the Post-oftice, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane, 
London. 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THe ENGinver at the 
office of Her Majesty's Commissioners of Patents. 


4705. Wueets or Suvtties ror Weavin, 7. Rollin- 
son.—Dated 19th November, 1879. : 

The wheels are made entirely of metal and are cast 
in two parts bored out to receive a case-hardened 
metal spindle. 

5178. Birrers, I. Davis.—Dated 17th December, 1879. 
—(Not proceeded with.) 2d. 

An infusion obtained from the Indian shrub known 
as chiretta is qualified with ginger essence, fortified 
with brandy, and fined by passing through flannel and 
fuller’s earth filter, and by the addition of milk pro- 
duces a tonic bitters of great value. 


'705. Consuminc AND APPLIANCES THERE- 
ror, @. Kiérner.—Dated 17th February, 1880. 

This consists in the use of platinum and other 
metals of the same character, such as adium 
rhodium, osmium and iridium, which are heated 
either by a galvanic current or the vapours of hydro- 
carbons, and owing to the condensation of atmospheric 
oxygen on the platinised or other surface a process of 
silent combustion of the fire-damp goes on. 


729. Boxes von Ramwway Veurcies, &., W. 
Lake. Dated 18th February, 1880.—(A communica- 
tion.) 8&d. 

This relates to improvements on patent No. 3828, 
of the year 1876, and consists in the employ- 
ment of the dise with a slightly bevelled peri- 
phery for carrying the oil from the oil reser- 
voir to a point above the upper surface of the 
axle, and the disc is attached to the end of theaxle 
by a screw bolt as hitherto, but in addition to the 
screw bolt a pin is employed and projects from the disc 
and enters a hole in theaxle. Teeth are formed on the 
outer face of the disc and are arranged around the edge 
of a cireular cavity in the centre of the face of the 
dise. A circular plate with teeth on the bevelled edge 


fits into the cavity, and has a central hole coinciding 
with the hole in the disc. Through the bolt is a trans- 
verse aperture to receive a split pin, the upper and 
lower portions of which fit depressions in the outer 
face of | the plate. The frame or yoke holding the 
scraper is provided with means to prevent the scraper 
moving too far upwards in the event of a shock. 
Means are provided to take up wear of the dust plate, 
to avoid jamming of the brass or bush, to distribute 
wear upon the axle and the wheels, and to provide in- 
bearing surface with the lightness of structure, 

and for the better distribution of the lubricant, 
745. Grate-nars ror Furnaces, B. Walbank.— Dated 

20th Febrwary, 1880. 6d. 

Grate-bars yey! of several parts are increased 
in thickness at the lower part of the longitudinal 
portion of the bar. The undersides of the transverse 
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are in a curved form, the middle being of less 
than the end. Where grate-bars lay longitudi- 
ly in a furnace und a second row of bars are placed 

beyond the first,{the adjacent ends of the bars aro 

made so as to grip the bearer and be kept ne 
while a free passage of air into the furnace is wed 


at this part. The projections on the sides of the bar 
to keep them at a regular distance are placed alter- 
nately nearer to and further from the ends of the 
several bars. The ends of the single bars where they 
rest upon the front and back bearers are of V shape, 
and the ends of the compound bars are su 

with two or more V projections resting on the bearers. 


‘750. Sream Sreeriwna Esaines, C. G. King.— 
Dated 20th February, 1880. 6d. 

A pair of steam cylinders actuate a shaft carrying a 
worm gearing with a worm-wheel of large diameter, 
the proportions between the worm and wheel being 
about sixty to one. The wheel is mounted loosely 
on a shaft carrying the chain drum, and also a 
sliding clutch. On the shaft is a spur-wheel gearin 
with a pinion driven by a shaft, carrying the han 


steering wheel, and also a sliding toothed wheel to 
F oap od the valves of the engine. On the standard of 
the drum shaft is a bracket carrying a compound 
lever, which throws the toothed wheel on the hand 
shaft in and out of gear with the valve controlling 
gear, and also the controlling gear shaft in and out of 
gear with the clutch on the drum s' By one 
simple movement of the lever the apparatus can be 
placed into gear for hand or steam, as required. 


‘763. Steam Enornes, &c., F. W. and H. G. Barnsdall. 
—Dated 2th February, 1880. 6d. 

The working shaft has three cranks, the centre con- 
nected to the piston, whilst to each outside one is con- 
nected a vertical side arm attached to a crosshead or 
projection from the cylinder, and thereby moves the 
cylinder up and down similarly to the motion of the 
piston. Steam is admitted to the cylinder and passes 


out by union 2s, or by movable pipes attached 
to the moving and with it. 
The slide valve is operated either by an excentric or 
by attachment to the side arms. The piston and 
cylinder move up and down in op te directions, 
so that the piston only travels half the usual dis- 
tance in cach stroke. 


760. Motive Power Enaives, FE. Edwards.—Dated 
20th February, 1880. 6d. 

A cylinder stands on a plate, which closes its lower 
end, andin it works a hollow piston B, near the hoJow 
end of which is a pin to fit the lower end of a con- 
necting rod, the upper end of which is fitted to a 
crank on a shaft carrying a fly-wheel and pulley. Near 
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the centre of the height of the cylinder is a port C to 
admit the mixture of gas and air, and through the 
piston is a passage leading to the space below the 
piston. Below the admission pt is a small aperture D 
in the cylinder, outside which a flame burns, and a 
corresponding hole is made through the piston into 
the passage. A is the exhaust port. 


763. Traction ENGINES AND AGRICULTURAL Locomo- 
tive Enornes, J. and H. McLaren.—Dated 20th 
February, 1880. 8d. 

The engine has a multitubular boiler and cylinders 
driving t on a shaft, which turns ‘hobby 


\ 


horses” cr “ dabouts” or velocipedes through 
the intervention of one or more intermediate shafts 


with spur or chain gear; and the “stump” or 


cbimney stack, round which the centre piece of the 
locipedes'turns, ted on a strong frame carried 
from the top of the boiler, the power being trans- 


i 
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mitted by a shaft driven from the crank shaft, and 
driving the wheel fixed to the centre piece. A crane 
is applied to the front end of the traction engine. 


'769. CoLourep Impression Stamps, H. Palm.—Dated 
21st February, 1880.—(A communication.) 6d. 
Solid types are inserted into dovetail grooves in the 
stamp block. The inking device is provided with 
two or more ink chambers and two or more ink 
rollers, 80 as to produce many coloured impressions 
by one operation with the same stamp. The guiding 
d are rep! by rims _ projecting from and form- 
ing one Vora with the roller, the notch in the roller 
being utilised for inserting the types as a means for 
automatically arresting the motion of the roller stamp 
after the impressi is pleted. Ink rollers are 
se to flat and self-colouring ink stamps in lieu 
the flat ink cushions hitherto employed. 


772. Fixinc, Connectinc, Disconnectiyc Gas 
Penpants, Brackets, &., C. R. Matthews.—Dated 
2lst February, 1880. 6d. 

To the facia is fixed a plate with a recess, in which 
is an opening coinciding with the gas entrance. In 
the recess is inserted an india-rubber washer, and the 

late is provided with hooks or arms to take into pro- 
ections on the pendant. The lamp is secured to the 
pendant in a similar manner. 


‘784. Arracuinc To Dressxs, &c., C. W. 
me 23rd February, 1880.—(Not proceeded 
wun, 

A hook with a disc on its shank is passed through 
a hole in the garment large enough to allow the 

ssage of the hook. The loo shank of the button 

then passed over the hook, which is closed by 

nipping. . 

785. Stream Boers anp Frves, 7. Nutt.— i 
23rd February, 1880. 4d. 

At the back of the fire bars is a tank with pipes at 
top and bottom, communicating with the boiler to 
form a circulation of water from the boiler to the 
tank. The water is fed to the boiler by means of a 
self-circulating tank, which is supplied from the 
main, the supply being r ted by a ball valve. 
The cleaning doors in the flue are connected together 
so that they may all be opened at once. 


‘786. Propucine Gasrous A. Hegener.—Dated 
23; cbruary, 1880. 6d. 

In front of the furnace in which the combustion is 
effected, and below the level of the floor, is arranged 
a gas Fag ow consisting of a deep vertical chamber, 
near the lower end of which is an inclined grate on 
which a deep layer of fuel is placed through an opening 
at the upper end extending to the floor in front, where 
it is closed by a cover. Air enters the grate through 
an opening in the wall, which is closed by a door with 
apertures having regulating slides, through which a 
regulated quantity of air enters to produce carbonic 
oxide gas with the fuel. At the lower end of the 
inclined grate is a horizontal grate which can be slid 
in to support the fuel while the other grate is removed 
for clearing the ashes and slag. Below the grate is a 
water trough to cool the te bars. Beneath the 
furnace is a chamber with zig-zag flues through which 
the gases pass, and other zig-zag flues through which 
the air required to support combustion in the furnace 
is made to pass. 

‘787. Rowxocks, W. Shears.—Dated 23rd February, 
1880.—{Not proceeded with.) 2d. 

One end of each rowlock is connected to the slidin; 
seat by a pin joint, so as to turn freely thereon, an 
on the frame or bar projecting from each side of the 
boat, and carrying the other end of each of the row- 
locks, the rowlock is pivotted by a pin joint, and 
turns freely therein, thus’ forming a fulcrum. When 
the seat is forced towards the head of the boat by 
the feet of the rower the oars are impelled in a con- 
trary direction. 

‘788. Sroprers on Breaks ror IRON AND STEEL WIRE 
Ropes, CaBLes OR Hawsers, J. Mitchell.—Dated 
23rd February, 1880. 4d. 

A nut with the same number of threads as there are 
strands to the rope or cable, is by a screw or lever 


brought to bear on the rope or cable, the running out 
of which it checks as desired. The action is as follows : 
Release the brake band, and the nut, made in three 
pieces, opens, and allows the rope to run; gently 
tighten the band and the nut will revolve in the bear- 
ings, checking the running out of the rope. Make the 
band tight and it will hold the rope fast. 
789. InFLAMMABLE Gas, C. Harrison.—Dated 23rd 
February, 1880.—( Not proceeded with.) 2d. 

Auy kind of oil or spirit or other volatile or bitumin- 
ous liquid and coal dust is employed, and is distilled 
and redu to a state of an aeriform fluid, which is 


purified by a mixture of lime, chalk or other similar 
substance. 


‘790. Ties ror Roorine, &&., 7. Hughes.—Dated 23rd 
February, 1880. 4d. 


A beed or filet runs along one edge of the tile and 


is continued along the top end. On the opposite edge 
a hollow roll is raised above the face of the tile and 
overlaps the bead when the tiles are fitted together, 
and at the other end is a fillet or bead grooved on the 
underside, and which forms a weather guard and pro- 
tection over the bead at the top of the other tile. 


‘791. Gas, A. P. Chamberlain.—Dated 23rd February, 
1880. 


This consists in introducing or projecting refined 
petroleum or other gas-producing medium into a retort 
in a vaporised condition, together with air, with gas, 
or with steam, or in combination with cither, or with 
any two or more thereof, 

792. Spinnino, 7., J., and J. A. Marsh.—Dated 23rd 
February, 1880.—(Not proceeded with.) 2d. 

This relates to improvements on patent No. 5219, of 
the year 1878, and consists in applying a feed chamber 
with a hinged lid to the cup, such chamber communi- 
cating by one passage with the cup and by another 
with the bottom bearing of the spindle. The lubricant 
is supplied by a removable reservoir applied to the 
lower part of the bolster which extends below the 
rail. The bolster is made of metal tubing and is 
secured in position by a split ferrule forced or screwed 
into position. The sleeves are made of thin rome 
with the whorl cast on one end, and the other solde: 
to a block forced on the spindle. The ring-spinning 
bobbin is made somewhat elastic by forming it as a 
split bobbin. 

‘793. Bosnins, Rees, Spoots, AND WinpeERs, K. H. 
Cornish.—Dated 23rd February, 1880. 4d. 

The bobbins are formed of stamped or otherwise 
formed tin-plate, sheet brass, or other metal, and are 
hollow. They may also be made of cardboard or other 
kind of paper fibre. 

‘794. ArracuMENT FoR TrouseR SusPENDERS, 4c., 
R. H. Bishop.—Dated 23rd February, 1880. 6d. 

A slot is formed across a plate of metal near its upper 
edge, and two taper cuts from the bottom oe 
upwards about half the depth of the plate and parallel 
with and near the side edges, and a hole is pierced in 
each corner. The sides are turned back at right angles 
and form bearings for two clips pivotted to the opposite 
ends of the plate, their edges, which are parallel to the 
plate, being bent over at right angles. The brave band 
is passed between the top clip and the plate, then 
through the transverse slot to the front. The bottom 
clip grips the trouser band. 


‘795. Courivatisc Lanp By Steam Power, &. P. 
Parsons.— Dated 23rd February, 1880. 8d. 

The engine has two drums wo receive the rope, and 
which are put into gear alternately to reverse their 
motion and traverse the ropein opposite directions. The 
rope passes from the drum in gear to a fixed anchor 
——_ the engine at the further end of the field, and 
thence in a diagonal line to the cultivator, where it is 
lapped round a vertical drum and passed thence to the 
second winding drum onthe engine. The drum of the 
cultivator is connected by gearing to the travelling 
wheels on which the cultivator is mounted, thereby 
causing the traversing motion of the implement. 


‘796. SeLr-REGISTERING THERMOMETERS, J. W. Zambra. 
—Dated 23rd February, 1880.—(Not proceeded with.) 


2d. 

To the top bulb of the ther ter is ted 
by an inverted [J tube a second bulb with an openin, 
at the bottom. This bulb is enclosed in a glass vesse 
— sufficient mercury to cover the opening in 

e bulb. 


‘797. RecuLarine THE SPEED or Encines, WV. R. Lake 
—Dated 23rd February, 1880.—(A communication. )— 
(Not proceeded with.) 2d. 

This consists in the employment of a more powerful 
apparatus for operating the regulating valves thart 
those ordinarily employed, whether the valves are 
situated in the exhaust —— between the expansion 
or steam cylinder and the condenser, or in the steam 
or other supply pipe, or in both in the same engine. 


798. Braces, A. M. Clark.— Dated 23rd February, 1880. 
—(A communication.) 6d. 

A pair of braces is made of a single piece of elastic 
webbing folded obliquely at the middle of its length 
and having attached at the front and back ends short 
metal fon bom terminated by knobs, hooks, or bars, 
which are introduced into button holes made in the 
trouser 
'709. CapsuLes ror Mepicrna Insections, 7. Morgan. 

—Dated 23rd February, 1880.—(A commumection.) 


4d. 

The capsule is pear-shaped and contains the sub- 
stance to be irjected. point of the capsule is 
broken and inserted into the cavity, when upoi com- 
pressing the capsule the contents will be discharged. 
800. Furnace Fronts, Doors, Deap Puiares, &c., F. 

Henderson.—Dated 24th February, 1880. 6d. 

The furnace front is perforated towards the furnace, 
is hollow and arranged so as to pass a constant cutrent 
of air through it to the furnace, so as to keep the front 
cool. It is provided with projecting cheeks, in which 
the dead plate and door (all in one piece like a bell 
crank) are pivotted. They are free to revolve and are 
counter-weighted eo as to be in equilibrium. 

801. Rriverrine Macuines, &c., J. Shewell.—Dated 24th 
February, 1880. 6d. 

A socket or slide is placed in the frame above or 
near the ram head, and when awkward flanges have 
to be rivetted a stout yoke or arm is fitted to the 
socket, aud in the socket which ordin: —_ receives 
the stationary die. A socket in the yoke also fits the 
ram head. On a projecting arm of the yoke and an 
abutment opposite are fixed the two rivetting dies. 
To adjust the “reach” of the stroke for each different 
thickness of metal, the crank or excentric shaft which 
drives the ram is placed in sliding bearings, against 
which is a heavy weight lever, to hold them to their 
work, but leave them free to move back by raising 
the weights. 

804. CrysTALLISATION or CaRBON, C. von Buch.— 
Dated 24th February, 1880.—{Not proceeded with.) 


2d. 

The decomposition of the carbon compounds may be 
effected by means of a continuous electric current, or 
fluoride of aluminium may be heated in a crucible 
together with the carbon compound, the temperature 
being maintained at an excessive height for a 
lengthened period. 

805. Tors anp Covers FoR MustaRD AND PEPPER 
Borries, 7. Miller.—Dated 24th February, 1880.— 
(Not proceeded with.) 2d. 

The top of a mustard pot is formed with a conical 
base, the neck of the bottle being formed to receive 
the cone, to the lower end of which the spoon 
is attached. The top of pepper boxes is formed with 
pees in its upper surface, such perforations 

ing made in the sides only. 

806. Haymakina Macuine, D. 8. Newson.—Dated 24th 
February, 1880.—(Not proceeded with.) 2d. 

The machine runs on a pair of wheels, on the 
centre of the axle of which is a bevel wheel gearing 
with a pinion on one end of a longitudinal shaft, at the 
vther end of which is a rocking arm which actuates 
a transverse bar carrying rakes, the other end being 
fitted with a counter-weight, to keep the rakes out 
of action when being conveyed along roads. 

807. Frames or Supports ror Swincina Cots, A. 
Thompson. — Dated 24th February, 1880. 6d, 

A central block is recessed to receive the ends of the 
legs of the framework, and also the ends of the arms to 
support the swinging frame of the cot. The block is 
drilled to receive the rod of the cap piece by which the 
ends of the frame are secured. The swinging frame is 
jointed in the middle of its length, to allow it to fold 
over when the cot is intended to be packed. 

808. Sream AND OTHER SuHIPs FOR CARRYING GRAIN, 
&c., 7. Britton.—Dated 24th February, 
1880.—({ Not eeded with.) 2d. 

Two longitudinal iron or wooden bulkheads are fixed 
in the hold of the vessel, and divide it into three 
separate compartments, such bulkheads being fixed 
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oaks rece tothe front bar. Improved means 
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diagonally bet: th tre of the shi ed, is described. is th h it passes indle, d of 


to allow cargo to be taken semnghs side compartments. 
809. Service Vatves, &c., W. Ross.—Dated 24th Feb- 
ruary, 1880. 6d. 

This relates to improvements on patent No. 48¢, of 
the year 1877, and consists in securing the india- 
wae cup sucker in an inverted manner in the 
centre of its spindle, with the hollow cup open and 

distended down into a cavity for it in the upper metal 
part of the lid of the valve proper, having a smooth 


turned rim on which the flange of the cup bears fluid- 
tight, and having its lower hollow, or light solid stem, 
steadied, and working down into a hollow stem on the 
valve lid, made close at the lower end, and working 
through a guide in a seat which is closed by a leather 
washer, secured by the spindle on the under face of the 

valve lid. 
Srups, &c, F. H. F. —Dated 

th February, 1880.—(4 communication.) 6d. 

A a oe tube is formed with a recess at its uj 
end, and fastened with its other end to a foot-plate, 
such tube being pushed h the button-hole. 
The top part consists of a head plate, to which a 
metal plate is fastened, and has a projection at its 
centre and a spring attachment, by which it is fixed 
to the tube. This attachment consists of a disc 

to the metal — of the eae part, — slotted 


at its free end, whilst a flat 

head plate and metal 

end of 

force 


Nicholson. 24th February, 
in 

the inertia and momeéritum of governing 

arms revolving round a centre at an ap- 


po aon oh constant rate, and in the third application 
(of a peculiarly curved or Gee on a 


PLAN OF DISCc 


vertical shaft, with a spring ors Bs, whereby the 

inertia and momentum of the and arms is made 

to tend with mors or less effect, according to the curve 

of the slots and the force of the springs, in the same 

direction as the centrifugal force of the balls. 

814. Wire or Cases, J. H. Johnson.— 
Dated 24th February, 1880. 


The cable employ 
an insulating ‘Tmoaterial, 


surrounded wit! 
externally by a wire wound in helical coils, serving 
for the communication with earth. 

816. THE Tires or RasLway AND TRAMWAY 


HEELS, laser. — Dated 24th 

(communication. Not 
The tire is fitted with one dovetail on ‘= 8 a 
ring, and while the tire is warm a filling ring is in- 


serted into another dovetail recess in the tire, such 
ring being thick enough to extend over the lip of 
the spoke ring, and being cut through so as to spring 

it into position. A second filling ring, not cut through, 
is then inserted between the former filling ring and 
the spoke ring. 

817. W. Hillman.—Dated 24th February, 

188 


In tricycles with a large driving wheel and two 
guiding wheels, one in front and the other behind the 
driving wheel, the rear iding wheel is much smaller 
than the front one, which is arranged at one side of 
the vehicle, the driving wheel at the other, and the 
rear wheel in the centre. A treadle arran 
ment is described, and the vertical shaft whereon the 
rear wheel swivels is supported in such a way that 
the fork is dispensed with. The two guiding wheels 
are similarly supported, and are connected together by 
a rod,and worked simultaneously by a rack and 
pinion. A tricycle for children’s use, in which an 
easily wor! treadle arrangement is employed, and 


lamps to velocipedes are described. 
815. Apparatus Suvcar, W. Morga 
Brown.—Dated 24th February, 1880.—(4 
cation.) 
A rotary drum and a series of moulds are combined 
with a hopper and distributors, and an inclined packer 
to fill the moulds with moist su The drum carry- 
ing a series of transverse rows of moulds open at both 
onds, and plungers move in the moulds, such plungers 
having sbanks with eyes A, with which bars or car- 


engage, each one entering all the eyes of one trans- 
verse row, and being operated by cams to move all 
the plungers of one row ce in or An endless 
apron receives the moulded sugar, and a rake moves 
the shaped material into a line on the apron, which is 
moved forward as each line comes in position to 
deposit its moulded sugar. A ratchet toothed device 
adjusts the amount of movement of all the carrying 
bars. 


818. Warmine, VenTILATING, AND Drarntne 
Carriaces, B. J. B. Mills.—Dated 24th February, 
—(A communication.)—(Not proceeded with.) 


a are permanently fixed in each compartmen’ 
under the feet of passengers, and in them either hot x 
steam, or hot water can be made to circulate. 

819. Lirts on ELevators ror Buripinos, M. 
Clark. 24th February, 1880.—(4A communica- 


tion.) 

This consists, First, of a novel automatic clutch 
for arresting the descent of the platform should the 
rope break; Secondly, of means for opening and 
closing a set of automatically operated trap-doors for 
the hatchways which are opened above and closed 
after the platform in rising, and also opened below 
and cl above the platform in descen » 80 
that at no time is the hatchway left open Testy, 
in the construction of the platform, which is built so 
as to secure strength without great weight. 


820. + ac G. Truswell.—Dated 24th February, 1880. 


a teed ve, and are formed on both the 
upper and lower surfaces of the rail, and are ey 
opposite to and in the same line with each 


RO 


cavity on the fiange side of the rail receives the ~ 3 
The tread groove and flange on the upper surface is 
somewhat deeper than those on the lower surface. 
821. MecuantsM, J. Howard and E. T. 
Bousfield.— Dated 24th February, 1880. 1s. 4d. 

This relates to improvements on patent No. 3726, 
dated 20th September, 1880, and consists in form’ 
the part of the binder arm which passes the ban 
around the sheaves, but at the rear a with a cam 
groove to receive a stud proj m the radius 
rod, which at its extremity has a slot, com? which 
passes a pin fixed in the binderarm. The motion of 
this arm is so controlled that its point in descending 
passes under and beyond the twister pinion, and in 
ae it moves quite clear of it. To sever the 
band after twisting, a twisting pinion in two parts is 
employed, or two — pinions with teeth acting 
conjointly, one eM ag turning faster than the 
other. Special for binding with hempen 
toned bands is described, such mechanism being 

licable to sheaf-bind: ‘machines, wherein the 

D ding mechanism and the frame on which it is 

mounted have a reciprocating or to-and-fro movement. 

Tap or Cock, D. RK. Ashton. 25th February, 
880.—(Not proceeded wi: 


By raising a lever, a plunger ‘s lifted, and allows 
the passage of water, whilst on depressing the lever 
the end of the r, which is of conical form, is 
forced into a socket made to fit it, and stops the flow 
of water. 
824. Hooks, Rixos, Knozs, &., W. H. 

3s and H.  Skerrett. —Dated 25th February, 


piece ee or tubing with its end 


by rolling it over 


828. Manvat PoweR Hogs, B. Smith.—Dated 25th 
Feb>uary, 1880. 4d. 
Three or more knives or hoes are combined in a 
frame mounted on wheels at the front end of a beam, 
at the hinder ond of which is fitted a handle to guide 


the beetle is labelled or pte 
the pad. 


L © 


Py ag hogy implement. The front knife is fitted 

and the other two are fitted to a cross 

A. and are ene in slots therein, so as to admit 

bane g hinder knives being set at any required distance 
a 

830. CrysTALusaTION OF CARBON, C. von Buch.— 

Dated 25th February, 1880.—(Not proceeded with.) 


Carbon in a fine state of division is placed in a 
strong glass vessel, from which air is als and 


te end of the spindle is cranked, and to is 


opposite 
the other end of which is 


secured a connecting 


jointed to a lever on a op indle ig & suitably 
shaped cam lever above saw table. 
The wood being operated on te the cam lever 
and so brings the guard into position. 


842. Evecrric Lanes, A. M. Clark.—Dated 25th Feb. 
A communication.) 6d. 

Th ted nemany by the 

action gravity, a special arrangement on the car- 


consisting of an ordinary car- 


bens being employed. 
and 4 emply having a central core of non- 


bon 
a 


carbon dioxide an by a 
force pump, such compression being increased by 


forcing mercury through the — When the 
solution of carbon is — the pressure is dimi- 
nished, or an elec through the 


gas, thus causing the carbon to be re-deposited in the 

crystalline form. 

831. Stamrs ror Datinc anp NumBertnc RarLway 
—a J. R. Robinson.—Dated 25th February, 


According to one method the year fi 
at one a of the dating wheal, on 
which is fixed the month type. The day wheel is 
My so as to receive movable type with figures 
from me 4 -one with a full stop on each side 
of fi t revolves on a spindle in a rocking frame. 
and is provided with thirty-one holes in the side o 
the rim to fix the wheel in its proper position for 
stamping the number or current day of the month by 
means of a small piston working in a cylinder by 
spring or otherwise fixed on the rocking frame. 
modification is shown and described. 

832. Evecrric Lamps, The Hon. R. T. Brougham.— 
Dated 25th February, 1880. 6d. 

The vessel containing the lamp is surrounded with 
a separate vessel, in which a sw Rable liquid is 
to cover the joint and prevent the entrance of 
833. Taps on Cocks ror Liqups, Air, &c., 

A. H. Vernon.— Dated 25th February, 1880. 6d. 

Instead of the turning plug, the tap is opened and 
closed by the sliding motion of a horizontal spindle 
flanged at both ends, the inner end being made in 

divisions, or ribs, so as to slide against the inside 
of the tap, and yet leave a clear s for the fluid. 
The spin e works through a hole in the centre of the 
front end of the tap, and its inner or valve end is 
conical to fit a seat in the tap. The end of the spindle 
is fitted with a thumb plate by which it is operated. 
834. Moorincs ror a, W.C. Johnson and 8. E. 
Phillips. ae th February, 1880.—(Not pro- 
ceeded with.) 2d. 

A steel or iron wire with a suitable anchor is wound 

on a drum carried by the buoy. 
835. AND DRAINING 


res are fixed 
e other side of 


Horner.—Dated 25th 
™. relates to improvements on patent No. 2540, 
dated 2nd July, 1877, and consists in the use of a single 


ets, such pipe not revolving 
e latter revolves the mouths 
of the bottles are brought over — jets, and the water 
injected into the bottles. Brushes are employed and 
revolve in opposite directions, 80 as a of 


with a of 
the drum, as 


interior and exterior of the bottles beir, ed in 
one operation. 
Hyprocuioric Acip, Solvay.—Dated 25th 
Cuiloride of calcium for the of 
e 0 ium is em or purpose 
obtain hydrochloric ~ from water and 


vapour of water. 

838. Decompostrion or CHLORIDE oF CALCIUM IN 
ORDER TO UBTAIN THEREFROM HyDROCHLORIC ACID 
AND aaeon, B. Solvay.—Dated 25th February, 
1880. 


The cylinder, in which a mixture of chloride of 
calcium and clay is placed, is provided at the bottom 
with a retort of fire-clay forming a continuation of 
the inside of the cylinder and serving as a mg § 
for the decomposed mixture which issues from it. 
Round the retort are placed several furnaces to — 
up a suitable temperature. A mixture of air 
steam are blown in at the bottom of the retort. 

839. CHLORIDE 4 Lime, B. Solvay.—Dated 25th Feb 
ruary, 1880. 

Lime is slaked - sufficient water to form a mortar 
which is divided into small fragments and dried to 
drive out all the water exceeding the A 
sary to form hydrate of lime. a 
hydrate of lime are then placed in an at oe toylinder 
to which gaseous chlorine is admitted. 

B. Solvay.—Dated 25th February, 1880. 


A clay 1 of the requi uantities of silica 


ws Bit oe of a screw, and a metal collar cast 
round them, po hy the wire or tube can be finished to 
any desired shape ; or the hooks, pegs, or rings may be 
made from one piece of metal, the collar part being 
produced in dies b: The shanks of screw 
rings may be raised from sheet metal. 
J. F. Flannery.—Dated 25th February, 
880.—(A communication. ond proceeded with.) 2d. 

A or primary paratus is con- 
structed, from which the Prac ton water may 
pass freely into the atmosphere, and the circulating 
cold water passing outside the pipes is so limited in 
quantity that its temperature becomes very 
and on being exposed to a sufficiently fF ae 
pressure is evaporated, the vapour being condensed 
and used as a second supply of fresh water. 

Propuctnc Patrerys upon Fasrics, J. H. 
Neave — Dated 25th February, 1880. 

The fabric is stretched tightly over a roller which 
revolves slowly, and on which the pattern is raised on 
relief. A second roller covered with cards, teazles, 
or bristles, revolved rapidly in contact with the 
former, and acts upon the parts thrown up by the 

pattern. 
8277. LaBeLLinc AND ORNAMENTING Bortves, &c., P. 
Phledierer.—Dated 25th February, 1880.—(A commu- 
eS of t hinged th: 
x com wo parts er 80 as 
to close when not in use contains bp with a 
tobe of the label embossed on it, and with guides 
adjusted to the required to snit the 


ition 
bottle or jar. Ontecter pen of the box is a litho- 


and alumina, and con no f matters which 
might be injurious to the — of the cement, is 
— with chloride of calcium in as small a quantity 
necessary for effecting the complete decomposition 
a its chloride of calcium, the operation being carried 
on at the lowest possible a The soft silico- 
aluminate of lime thus obtained is crushed and mixed 
intimately with a small quantity of fine lime, the 
mixture being calcined if necessary. 
841. Boors anp SHoxrs, W. R. 25th Feb- 
ruary, 1880.—A communication.) 6d. 

The inner or upper surface of the outer sole is 
bevelled, de , or channelled so as to leave its 
outer edge thicker than the body of the outer sole, the 
upper being applied to the sole with its lower edge 
turned caeeat upon the channelled, bevelled or 

pressed portion of the sole, and a detached welt placed 
on the top of the outward turned upper, the whole 
being secured her by suitable fastenings. The 
welt consists of strips ef leather of the proper width, 
and punched with holes at uniform distances apart, by 

ng the strips through a se 


ti with the centre of which the 
other carbon is in contact, the weight of the one 
resting upon the other. 
844 Pomes ror Liquips anp Gasss, A. M. Clark.— 
Dated 25th February, 1880.—{A communication.) 6d. 
This consists of an im a arrangement of return 
tubes or ducts extending {from the reservoir above 
the valves to the cylinder, and opening into 
the side of the cylinder at points behind the piston 
when near the end of its stroke, through which S 
uantity of the water is returned under pressure to 
e cylinder, thus avoiding ail air clearance and at the 


Vw 


same time rendering the back pressure bs sy the 
reservoir effective on ihe back or retreating side of the 


piston, as an auxiliary to the steam ure in com: 

or forcin; frent of the 

r di or toa 

be otherwise main valves 


al in a circular casing above the pump 
Looms FoR B. Hol- 
o noorth.— 6d. 
nt 
one with a on which ts Ppa eer a 
clutch on one On ving 
ing wheel is a star wheel having a cam on one face 
to operate a lever, one end of which is in contact with 
being connected a so that 
when the loom is a — the sliding clutch is in ed 


er. 
Dated 20th 
e ree | shaft are pi 
boss with a sliding Suto In por with the 
the sliding clutch on the driving shaft, the other end 
with the clutch on th ra apd wheel, which 
the star wheel, bringing cam in contact oith the h the 


lever, thus disen; ng the clutch and g the 

wires and cutting the ‘pile ts off 
dra’ and cu lec! 

but imraediately the cam passed the lever the 
whet slides the clutch the 

wh and ~~ apaatae the driving shaft, thus re- 


starting the loom. 

846. Communicatinc Fiurp Pressure To Work 
Movaste Macuinery, C. A. Parson and W. Cross. 
—Dated 26th February, 1880. 6d. 

The aged is connected to an outer pipe which 
can slide to ae fro along a smaller inner pipe con- 
nected to th: , accumulator or cistern that su 
plies the werls uid, The inner pipe is closed at 
end and passes through stuffing boxes at the ends of 
the outer movable pipe. At intervals along its len 
the inner pipe has lateral apertures with valves, which 
when open admit fluid into the outer tube, by which 
it is conveyed to the cylinder. 

847. or Sirver J. 


26th February, 1880. 
ms consists, First, in the 


ion of a 

cation of collodio-bromide of silver emulsion of high 

sensitiveness - producing the bromide of silver in 

the mee of a sufficient quantity of liquor am- 

monia ; and, Secondly, in the a of dry plates 

for pho phic purposes by means of coll llodio-bro- 

mide of silver, the object being to render oye as 

sensitive as gelatino-bromide plates. 

849. Dynamo Execrric Macuine, &., H. J. Had- 
dan.—Dated 26th February, 1880.—(A communica- 


tion.) 
The etic field of the machine is weakened 
either wf shunting away from the coils of the field 


clamp frame of an outline 
merally to the form of a boot in horizontal section 
below the instep, is rs wg to fit upon and around a 
r, and furnished with enoveble jaws which 
me we eep the lower edge of the upper close to the 
outer sole of a boot or shoe a the operation of 
uniting the sole, upper and welt. 
848. Sarery GUARD ror Saws, &&., B. R. 
Dale.—Dated 25th Febrwary, 1880.—(Not proceeded 


A bracket is bolted to the top of the saw table, and 


ts a portion of the current which excites them, 
or by cutting out or short circuiting some portion of 
one or more of the coils, so that the current shall make 
a less Pgs 4 of convolutions about the cores of the 
——_ The resistance of the shunt circuit may be 
val led by han 


d or automatically, and one or ‘more of 
the magnet helices of a may be i d in 
that of the circuit —— by the shunt. One 


end of the these helices is at- 


tached to the a brush, 
while the other os ding post, 
fi one of the Saikion and the the other 
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second) terminal is connected with the correspond- 

g —_ commutator brush. Between the second 
terminal and the first commutator brush a variable 
shunt conductor is inse The figures show a por- 
tion of a dynamo-electric machine, provided with a 


shunt of manually adjustable resistance round the 
field magnet circuit, and modifications by which the 
operation is performed automatically. The lower 

ures show magnetic coils arranged to be short 
circuited, or cut out of circuit. 


850. AppiicaTion or Corton or Woot 
ro Various Userut Purposes, &&., D. H. Dade.— 
Dated 26th February, 1880, 6d. 

Silicate cotton is enclosed in covers and used as 
bands or pads to cover parts of the body affected by 
neuralgia and rheumatism. The silicate cotton 
enclosed in textile covers may also be used to retain 
the heat of steam or liquids in poss or vessels. To 
make silicate cotton adhesive it is mixed with plaster 
of Paris, or other cement, and applied as a paste. 
In order to retain heat in tin or other vessels, 
their walls are made double, and the enclosed space 
filled in with silicate cotton. The cotton may be made 
into tire balls by mixture with clay or plaster of 


851. Inpicatinc ReoorDING THE TRAVELLING 
or Bicycies, &., F. Alcock.—Dated 26th 
February, 1880.—( Not proceeded with.) 2d. 

A roller, in contact with a running wheel, drives a 
shaft, on which are jointed carrying weights, which 
the centrifugal force causes to move outwards and 
shift a slide against the force of a spring, such slide 
turning a pointer along a graduated scale. The pointer 
is connected to a tracer in contact with a travelling 
surface, whereby the speeds are recorded during given 
periods of time. 

852. Bankers’ Cueques, AND Promissory 
Nores, &c., D. H. 8, Brown.—Dated 26th February, 
1880.—{ Not proceeded with.) 2d. 

In the spaces of the cheque usually left to be filled 
in are printed a row of Roman or other numerical 
signs, against each of which is a row of Arabic 
figures, commencing 0, 9, 8, down tol. The figures 
are surrounded by perforations, so as to be readily 
removed. The signature is to be written opposite 
the highest figure of the amouat drawn for. 


854. Scoot or Ciass Rooms, J. Stephens. — Dated 
26th February, 1880. 6d. 

A central chamber is provided for the supervisor, 
and from it radiate the different class rooms, the 
whole forming a polygonal, circular, or other figure 
in plan, At the narrow ends of the class rooms 
the instructor's platform and appliances are placed, 
so that pupils face this end. The central chamber is 
provided with sight holes for the supervisor to inspect 
the whole of the class rooms. 

855. Licurine Gas, C. L. Clarke and J. Leigh.—Dated 
14th February, 1830.—( Not proceeded with.) 2d. 

This relates to a lamp fer lighting gas by means 
of electric spark, sparks, or platinum wire heated by 
the electric current. 

856. Layne Foo vron Raitways, W. Smith. 
—Dated 26th February, 1880. 6d. 

The apparatus is fixed near to the distant or home 
signals, by which it is controlled. Inside the case is 
a slide and weight or spring, which draws or forces 
up the signals to one end of the case, opposite which 
is a slot sufficiently large to allow of one signal only 
being pushed on to the rail. The end detonator is 

ae on to the rail by a pin connected to a bell-crank 
lever, such lever being actuated by the front wheel 
of the engine running over and depressing a bar 
parallel to the rails. 

857. Grazie, C. Causley.—Dated 27th February, 1880. 
6d. 


Attached to, or formed in each upper side of each 
sash bar or rail, is a gutter of metal, on the upper 
outer edge of which the successive panes of glass 
rest. A metal cap is put over the top sash or rail and 
screwed down thereto, its outer edge covering the 
inner edge of the ylass. 

858. Heatinc APPARATUS APPLICABLE TO THE INSIDE 
ov Curmneys, Suchet.—Dated 27th February, 
1880.—(Not proceeded with.) 

This consists, First, of an anterior plate of sheet 
iron, and arched to increase the surface of radiation ; 
Secondly, in rear of a bottom closed by a covering 
plate divided into compartments by horizontal, 
vertical, or inclined divisions, in which compart- 
ments cold air circulates, which admitted from the 
outside through the bottom is heated as it rises and 
reaches outlets, where it escapes perfectly heated. 
859. Lame Burvers, H. J. Haddan.—Dated 27th Feb- 

ruary, 1880.—(A communication.)—(Not proceeded 
with.) 2d. 

This consists in constructing the burner either of 
two pairs of concentric tubes or of a pair of cylindrical 
tubes having a flat tube in the centre, so that each 
burner contains two wicks, which are either both 
circular in cross section, or one circular and the other 
flat. 

860. MAGNETIC APPLIANCES AND GARMENTS, G@. Green, 
—Dated 27th February, 1880.—(Not proceeded with.) 


2d. 

On a suitable fabric is placed a layer of zinc gauze, 
to which is attached a layer of a ge or other suitable 
metal gauze. The whole is bound together by means 
of wire. 

861. Reriminc SaccHarine VEGETABLE JvuIcE, Mus- 
covy Sua@ar, &., W. Spence.— Dated 27th February, 
1880.—(A communication.) 4d. 

This relates to a method of refining saccharine 
vegetable juice, &c., without submitting the ono 
— or the clear to the usual filtration of spo- 

um. 

8638. Srereotyrine, Pearce and BE. Hughes.—-Dated 
27th February, 1880. 4 

This relates to drying the paper moulds by means of 
heated sand. 

864. Manvuracturine Types, J. M, Hepburn.—Dated 
27th February, 1880. 8d. 

For casting each type a jet of molten metal is forced 
by a pump into the mould, 

CONTROLLING OR CHECKING DiIvIDEND WARRANTS, 
Suares, &c., Keymolen.—Dated 27th February, 
1880.—(Not proce with.) 

The sheets of interest and like d ts, 
which constitute a series are printed or otherwise 
impressed with lines of colour, so arranged that each 
coupon or bond of the series shall receive a distinc- 
tive mark. 

869. CLEANING AND Po.isHinc Knives, &., W. S. 
Guiness.—Dated 27th February, 1880.—(Not proceeded 


with.) 2d. 
This consists in the combination of two rolls or 


apeentens in such a manner that the space between 
them, through which the knife or other article has to 
mes will assume a wedge-sha or taper, or other 
orm, and thereby adapts itself to any variations in 
the thickness of the metal or other articles passing 
between the rolls 
862. Makino Sraves ror Barre.s, IW. Morgan-Brown. 
—Dated 27th February, 1880.—(A communication.) 


6d, 
This relates to a machine for hollowing out the 


insides of staves, and consists in the combination of a 

rotating cutter, a horizontal bed having an inclined 

part for raising the staves to the cutters. 

866. MakINe CoLLectine Hay, &., W. N. Nichol- 
son and W. Mather.—Dated 27th February, 1880. 


This relates partly to the manner of mounting 
ratchet wheels on the carrying wheels of self-acting 
horse rakes. The ordinary carrying wheels are fitted 
with rackets A. <A pawl bar is carried across the rake, 
and has at its outer ends pawls A, which can be 


engaged or dise ed from A and so actuates the 
rake. The method of attaching the ratchet wheels to 
the carrying wheels is shown at B. The wheels are 
driven by internal ratchets. The invention further 
relates to the strippers at the back of the frame for 
clearing the rakes. At C is shown a collapsible screen 
or guard for haymaking machines. 

871. Curtinc, GrinpING, AND Po.isurne, J. C. Rams- 
den.—Dated 27th February, 1880.—(Not proceeded 
with.) 2d. 

This relates to the construction of rollers and appa- 
ratus connected therewith in such a manner that the 
periphery thereof shall be covered with innumerable 
cutting edges and spaces or recesses capable of holding 
and retaining a cutting or grinding material. 

872. MAGNETO-ELECTRIC AND DyNAMO-ELECTRIC Ma- 
cuines, D. G. FitzGerald. — Dated 28th February, 


1880. 6d. 
Instead of rotating the ring with its coils between 
the poles of a magnet on the ordinary system, ets 


are employed, electro or permanent, either wholly or 

partially surrounding the ring, both longitudinally 

and transversely. 

873. Saretry Vatves, 7. Adams.—Dated 28th February, 
1880.—(Not proceeded with.) 4d. 

Two or more valves are so arranged that one column, 
one spring, one’pintle, and one spindle only is required 
for two valves. 

874. Decoratinc PervoraTED SHEETS oF METAL AND 
Wire Gauze, 7. H. Rees. — Dated 28th February, 
1880.—{Not proceeded with.) 2d. 

The sheets of srforated metal or wire gauze are 
painted or varnished by a roller or series of .rollers 
travelling over the surface. They are then dried in 
ovens or hot rooms, and the designs are impressed 
on the surfaces, after which they are dried again and 
varnished. 

875. Giazinc, CALENDERING, AND Frxisuinc Corton 
Goons, de Pass.—Dated 28th February, 1880.—(A 
communication.)\—(Not proceeded with.) 2d. 

This process coasists, First, in finishing and drying 
the fabric in the usual manner; Secondly, in thoroughly 
calendering it by the ordinary process with or without 
friction, so as to give it a very great brilliancy or gloss, 
and without paying any attention to the crushing or 
flattening of the design; Thirdly, in restoring the 
relief removed by the preceding operation by breaking 
the fabric dry and g by means of any kind of 
breaking machine. 

Orenwork Fasrics, B. J. B. Mills.—Dated 28th 
February, 1880.—(A communication.) 6d. 

The fabric is composed of warp threads united at 
— distances by several turns of a finer thread, 
which then twists around one of the sides of the 
mesh on its course;to unite the next knot. 

Extracting Water rrom &, W. 
Birch.—Dated 28th February, 1880. 6d. 

This consists of a hollow, or partly hollow, spindle, 


shaft, or axle carried in suitable bearings, and having 


mounted upon it a disc, or discs, wheels, arms, or 
other contrivances, carrying one or more eyelets with 


or without nipping rollers, or other suitable means 
for the passing of cloth in rope form. The rotati 


in a separate casing communicating with the air vessel, 


of the spindle gives a wringing and centrif gal action. 


878. Preumatic TeLecrapHic Apparatus, W. Mor- 
gan- Brown. —Dated 28th February, 1880.—(A commu- 
This ‘conslats “ot legraph tus 
ists of a p tele appara’ 
in which a pressure of air arriving caitable 
tubes operates a lifting plate, which in its turn acts 
through suitable intermediate mechanical parts so as 
to expose to view a number or ot her mark, indica- 
ting frora whence the signal has come, and at the same 
time to set in motion an alarm apparatus driven by 
a coiled spring, and which is common to all the num- 
bers or marks contained in the apparatus. 
8'79. Bottinc Macuines, F. Wirth.—Dated 28th Feb- 
ruary, 1880.—(A communication.) 6d. 
This relates to centrifugal bolting machines wherein 
the meal is separated from the husks or bran and is 
sorted into different degrees of fineness by the action 
of a series of revolving beaters inside a revolving 
cylindrical screen placed in an inclined position. 


880. InpicaTING AND RecorpinG THE SysTEM OF VEN- 
TILATION AND THE STATE OF THE VENTILATING AP- 
PLIANCES IN Mives, H. Johnson, jun.—Da 28th 

February, 1880.—(Not proceeded with.) 2d. 

A plan of the mine is secured to a well seasoned 
board having a raised marginal ledge or frame. On 
this plan are indicated the positions of all stoppings, 
doors, regulators, sheets, or brattices, and all other 
appliances employed in directing ventilating currents 
by fixing on the plan and at the proper places all 
metal ‘indicators provided with pins or other means 
for readily fixing them in their places, each indicator 
bearing a letter or symbol indicating its name and 
purpose. 
881. Breecu-Loapinc Smart Arms, D. Bentley.— 
Dated 28th February, 1880.—(Not with.) 2d. 

This relates partly to the construction of the 
hammers and sear mechanism of drop-down guns, 
882. Rorary Fans or Bowers, &c., W. Smethurst.— 

Dated 2th February, 1880. 6d. 

This consists of a rotary drum carrying a number 
of blades or wings which are to be caused to protrude 
through the periphery of the drum at the required 
time to produce effect, whether blow or exhaust- 
ing, and then to recede again within the drum so as 
to reduce to a minimum the retarding effect of the 
blades as the drum rotates, the blades or wings only 
protruding from the drum to their full extent where 
effect is required. 

883. Securine Borrues in Biys, &c., A. Redborough.— 
Dated 28th February, 1880.—(Not proceeded with.) 


A frame of bars or other closing areas adopted for 
operating as the gate or door is applied with capability 
of being slided vertically or horizontally, so that at 
one time the e may be clear for introduction 
or removal of bottles or other vessels, and at another 
time such passage may be closed and the closing 
means then locked to prevent access for removal of 
the bottles or vessels. 

884. TreaTinc Maize, BE. Edmonds.—Dated 28th Feb- 
ruary, 1880.—(4 communication.) 6d. 

This consists in treating the grains (which have 
previously been subjected to a very energetic i d 
mechanical cleaning) with sulphite, or preferably bi- 
sulphite solutions, and more ially with bi-sulphit 
of lime or bisulphate of soda. 

885. Propucine Motive Power anv Lieut By ELEc- 
Tricity, J. Graddon.—Dated 28th February, 1880.— 
(Not — with.) 2d. 

This relates to producing motive power by means of 
electricity alone or in combination with gas, air, or 
other fluid or fluids employed to assist the arrange- 
ments when used for producing light or heat there. 
from, or not at the time of giving motion for any other 
purpose. 

886. Oxsrarnine Exectricity, C. W. Harrison.—Dated 
28th February, 1880.—( Not with.) 2d. 

A series of coils or helices of conducting material is 
employed in combination with an interior central bar 
or tube, or series of bars or tubes, the motion of 
which, within the said helices and in the direction of 
their length, causes electric currents within them. 


888. Sream Cuests ror Hot-air Dryinc, A. Win- 
ward.—Dated 28th February, 1880. 4d. 


+4 
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This consists in the formation of steam chests for 
hot-air drying, of tubes cast together. 

889. Wartcues, CLocks, &c., Wright.—Dated 28th 
February, 1880. 8d. 

e.. . relates to a means of winding and setting the 

nds, 

890. Desiccatinc aND Saturatinc Sewace, &c., 
A. M. Clark.—Dated 28th February, 1880.—(4 com- 
munication.) 8d. 

This inventionis based on the injection of hot or cold 
aic for desiccating sewage and other matters, the air 
by permeating the matters to be dried, abstracting all 
the moisture in the form of vapours. 

896. MANUFACTURE OF AMMONIA AND ITS COMPOUNDS, 
J. P. Rickman and J. B. Thompson.—Dated 1st 
March, 1880. 6d. 

This consists in the manufacture of ammonia and 
its compounds by passing a restricted quantity of air 
and water vapour through carbonaceous matter, under- 
going slow combustion ina furnace, and collecting and 
condensing the fumes. 

902. BaKine Ovens, J. C. Mewburn.—Dated 1st March 
1880.—(A communication.) 6d. 

This relates partly to the employment, in a baking 
oven with top fire, of layers of asbestos or other non- 
conducting refractory material of different thickness 
above and underneath the baking chamber. 


Q1'7. MANUFACTURE OF PRESERVED OR CONDENSED 
Mirg, W. R. Lake.—Dated 2nd March, 1880.—(A 
communication.) 4d. : 

This consists in evaporating the milk to about one- 
fifth of its volume, then mixing it with a salt of 
ben¥oic acid, and finally storing the milk so prepared 
within vessels hermetically closed. 

918. Hurptes anv Fencine, J. H. Gillett.— 
Dated 2nd March, 1880. 6d. 

To connect bars to the uprights of hurdles and 
fencing, an indent is made in the bar at the part which 
is in the upright, the hole in which is punched to suit 
the section of the bar at the part where it is indented, 
and is then drifted out to the full section of the bar. 
When the bar is in position the part bulged out in the 
upright is forced back again, so as to fit round the 
indent. 

920. Hypro-pNeumatic SysTEM_ OF APPARATUS FOR 
CoNTINUOUS AND AUTOMATIC WORKING OF CLOCKS. 
&c., H. Palm.—Dated 2nd March, 1880.—(A commu- 
nication.) 6d. 

This poms. in compressing the air souees to the 
clocks by direct water pressure in a cylindrical vessel, 
containing a float guided in the axis of the vessel, and 
acting by means of a rod and lever connection upon a 
three-way valve, so as to admit water to the vessel 
when the float falls below a certain level, and to con- 
duct the water from the cylinder to the valve chest to 
the discharge pipe, when the float rises above a given 
level; also in tang the air from the water vessel 
through a discharge valve, and a regulating valve into 


an air vessel providedwith a p piston 


and ted with the ting valve and a counter- 
weight in such a manner that the valve is opened when 
the pressure in the air vessel falls, and closed when 
the pressure rises. 


921. Securinc Wippow-Biinp Rops oR BARS AND 
Meratiic Banps, J. W. Meacher. — Dated 
March, 1880. 6d. 

The rod or bar is held in brackets, one of which is 
or may be bored or formed with a hole only partly 
through it, so as to receive one end of the rod or bar 
and prevent endwise movement thereof in one direc- 
tion ; the bracket at the other end has a hole entirely 
through it, and is —_—_— with a gate or closure 
arranged to open and close on a hinge pin. 


923. AnimaL AND VEGETABLE ExTRACTS OR EssENCES, 
W. B. Gedge.- Dated 2nd March, 1880.—(A com- 

munication.) 4d. 

66 lb. of carrots, 33 lb. leeks, 8} lb. turnips and 

parsnips, and 2} lb. celery are peeled and boiled in 

a pot for six hours with 883 quarts of water, suitable 

seasoning being added. The vegetables are then 

removed and squeezed in a press, the liquid expressed 
being returned to the pot. 551lb. beef and 55 lb. bone, 

&c., are now added, and the whole boiled for from six 

to eight hours more, when the liquid is evaporated, so 

as hardly to cover the meat, which is then removed, 
the liquid being strained and mixed with from 26 lb. 
to 33 lb. of fine salt. 

938. BLEACHING AND DISINTEGRATING THE FIBRES OF 
Straw Boitep Caustic Sopa, F. C. Glaser.— 
Dated 3rd March, 1880.—(A communication.) 4d. 

The washed straw is dried by a centrifugal hydro- 

extractor in such a manner that it will contain about 

70 per cent. of water, when it is exposed to the action 

of gaseous chlorine, the acids which have become 

transformed being afterwards eliminated by washing 
in a washing machine. 

939. Caps on ror Mine Carrringes, &ec., J. 
A. Johnson.—Dated 3rd March, 1880.—(.4_communi- 
cation.) 6d. 

A tube is employed, one end of which is closed, 
but formed with a central orifice for the passage of a 
rod carrying a serrated extremity for the ignition of 
the fulminate by friction. The fulminate is contained 
within an internal central tube, which is surrounded 
with a cardboard tube, the latter being in its turn 
enclosed by the external tube, and the rod of the 
igniter also passes through the centre of the ful- 
minate. Within the external tube at its base or outer 
end, and between it and the end of the fulminate 
tube, is placed sandstone powder, pulverised glaas, 
or any other suitable inert matter contained between 
two washers of india-rubber or other suitable material, 
the whole forming a tight joint, so as to prevent the 
egress of flame to the exterior at the time of igniting 
e fulminate. 


951. Emsossine Presses, J. James.—Dated 4th March, 
1880. 6d. 


This relates partly to the combination of a stationary 
external guard or fence tube enclosing the inner 
movable fence tube and the die slide with a loose 
matrix or bolster pressed upwards by springs. 


966. CHANGING SHUTTLES In Looms, J. Invray.—Dated 
5th March, 1880.—(A communication.) 4d. 

Each shuttle box is stationary on the batten, having 
its compartments converging towards the shed, and a 
switch is mounted on the batten, so that by means of 
the pattern mechanism it can be brought in line with 
one or other of the compartments of the shuttle-box, 
and so complete the path for the shuttle from that 
compartment to the shed in a manner similar to the 
shifting point of a railway. 

967. Manuractore or Coat Propvcts, &. Clift. 
—Dated ith March, 1880. 

This consists in the use of carbonic acid for separat- 
ing crude tar acids from their alkaline solutions. 

970. LuBRicaTING THE WorKING BEARINGS OF 
Marine Enoines, &., J. Mitchell.—Dated 5th 
March, 1880. 6d. 

This consists in the arrangement and construction 
of combined oil and water vessel, tubes, and fittings 
for simultaneously supplying a regulated proportion of 
distilled water and oil or other ordinary lubricating 
liquid to the oil cups and bearings of marine engines 
and other similar frictional or rubbing surfaces. 


971. Soxrraires, Srups, &., J. Candeleur and 
G. Adams.—Dated 5th March, 1880. 6d. 

This consists in maki on the free end of the 
hollow or tubular stem of the front part of the solitaire 
er article, ears or projections for engaging with locking 
slots in the base of the tube of the back part of the 
solitaire, and the combination with the hollow stem 
of the front part of a spring rod for giving the 
snapping or locking action to the ears or projections of 
the stem; also the combination with the tube 
containing the lecking slots of hollow ribs or channels 
for guiding the ears or projections of the front part to 
the locking slots of the back part. 

1007. Lamps ror Burning HyDROCARBON AND OTHER 
Fiuips, 4. Regg.—Dated 9th March, 1880. 6d. 

A much larger button than hitherto is employed to 
deflect the inner current of air upon the flame, such 
button being pierced with holes on the circumference, 
and sometimes used in connection with a perforated 
tube rising up from the internal wick tube. Anair 
chamber is held upon the wick tube by forming its 
base so as to slide over the tube, and is perforated 
for the supply of air. A stop limits the distance the 
gallery carrying the chimney can be lowered. Stops 
are used to limit the level of the oil to ascertain height 
in the container. The means for connecting the 
burners to the oil contained are all struck or stamped 
out of sheet metal. 

1017. Sprincs roR WHEELED CARRIAGES, W. Fleet. 
—Dated 9th March, 1880. 6d. 

This consists in making each side of elliptic springs, 
and side or grass-hopper springs, and back springs 
for road carriages, and springs for railway carriages 
and vehicles, of a single steel plate, having along the 
middle of its outer or convex face a solid bead or rib. 


1085. Riwers, A. Coventry.—Dated 13th March, 
1880. 5d. 


The rimer at its cutting surface is first made cylin- 
drical, or nearly so, and then has a series of flutes cut 
in its periphery at an angle to its axis of the ratchet 
form, the cylindrical face of each tooth or flute being 
ground, or backed off, to give clearance in cutting. 


1165. Manvuracturine Borrtons, &., G. D. Aston and 
A. Hames.—Dated 18th March, 1880. 8d. 

This consists in attaching to a hand press, machine 
press, or a self-acting or automatic reciprocating 
machine, a plunger, slide, disc, or crosshead, carrying 
at its circumference or other parttwo or more tools for 
operating upon the work in hand. This plunger or 
slide not only reciprocates with the ordinary motion 
of the machine, but has imparted to it a secondary or 
partly circular motion, which is effected by forming 
in the plunger or slide a groove or grooves, into which 
enter a fixed stud or roller, which may be attached to 
a pendulous or reeling lever, slides, or other move- 
ment. 

1186. Cooxine Rances, D. Dow.—Dated 19th March, 
1880. 6d 


The ranges are fitted with movable or travelling box 
flues, arranged to act as, and give the advantages of, 
bined or separate acting open and close fire 


ranges. 

1851. Motion ror CaRpDING ENGINES, 
J. Tattersall, sen., and J. Tattersall, jun.—Dated 
2nd April, 1880. 6d. spi 

The radial arms usually employed for stripping 
flat cards have a motion not dissimilar in outline to 

the one described in patent No. 887 of the year 1877, 

and are used to strip roller cards. Between the arms 

over and outside the circumferential line of the 
rollers is a circular brush or an oscillating clearer 
faced with teeth of wire or bristles. 
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1534. Warer-cuosets, &c., W. Smith—Dated lith 
April, 1880.—(Complete.) 6d. 

The outlet of the closet is constructed in the form of 
an inverted syphon, the outer end of which is suffi- 
ciently elevated so that when filled the water will rise 
to the proper height in the basin. A jet of water is 
used for emptying the syphon. 

1553. Evecrric Lamps, C. D. Abel.—Dated 16th April, 
1880.—(A communication.) 6d. 

This consists partly in effecting the separation of 
the carbon points after kindling by means of an 
armature attracted to an iron sheathing of the direct- 
ing coil, which is rendered magnetic by the passage of 
the lamp current. 

1579. Raiway Burrers, W. Tijou.— Dated 17th 
April, 1880. 10d. 

This consists in the combination with outside spring 
railway buffers of removable retaining rings applied in 
a peculiar manner, either to the outside or inside of 
the front end of the buffer case. 

1605. Diats anp Hanps or Watcues, &c., H. A. 
Bonneville. —Dated 19th April, 1880.—(A communica- 
tion.)—{Complete.) 4d. 

This consists partly in the application to any kind 
of clockwork movement, for indicating the hour of 
several towns simultaneously, of di with several 
concentric circles of hours arranged according to the 
longitude of the said towns, with a common minute 
hand and hour hand of equal number to that of the 
towns. 

1721. Ossrovus Compounns, IV. Morgan-Brown.— Dated 
27th April, 1880.—(A communication.)—(Complete.) 
4d 


This relates to a material consisting of bone dust 
welded by heat and pressure. 

1748. Wuee ep Venicies, 8. Pitt.—Dated 28th Aprii, 
1880.—(4 communication.)—(Complete) 6d. 

This relates mainly to improvements in axles, in the 
running gear, in the manner of mounting the body, 
in the way of supporting the front axle upon the 
wheels, and in draught devices and the manner of 
attaching them. 

1744. Ramway Cars, C. Barrett.—Dated 28th April, 
1880.—({Complete.) 6d. 

This relates partly to providing a simple and efficient 
dust-guard for the axle-boxes of railway cars. 

1752. Rerriceratine C. C. Palmer.—Dated 
29th April, 1880.—{Complete.) 6d. 

This relates to the process of producing refrigeration 
by introducing a volatile liquid into the cells or cham- 
bers of ice-making and refrigerating machines in the 
form of a shower or spray. 

1786. Maxixe anp Layinc Coytinvovs CoNncRETE 
Pires, W. B. Gedge.—Dated 1st May, 1880.—{A com- 
munication.)—(Complete.) 6d. 

This consists of a cylinder or case which is laid 
horizontally in the trench prepared for the pipe, said 


cylinder being provided with a piston or plunger 

which is operated by hand, and which forms the pi 

of the mortur or cement, which is fed to the 
cylinder from a feed tube or hopper on top. 

1829. Fioatinc Matrresses, LiFe-PRESERVERS, &c., 
W. R. Lake.—Dated 4th May, 1880.—(A communica- 
tion.)—{Complete.) 4d. 

This consists of a Soating structure rendered securely 
buoyant by means of one or more chambers filled with 
lampblack as a water repellent substance. 

1872. Game Apparatus, M. T. Foote.—Dated 7th May, 
1880.—(Complete.) 4d. 

A tray is made witha series of compartments and 
contains blocks which may be removed at will, so as 
to form a means of teaching multiplication. 

1902. Fire Extincuisuer, J. AH. Radcliffe.—Dated 
10th May, 1880.—({Complete.) 6d. 

A tinned iron vessel is used to generate carbonic gas 
by combining the necessary chemicals in an air-tight 
vessel, namely, sulphuric acid, bicarbonate of soda 
and water to be used for extinguishing fires. The 
vessel is mounted in a stand and is capable of re- 
volving, so as to form a hose reel. 

1906. Sprixe Apparatus For TRAINING Horses, H. A. 
Bonnevilie.—Dated 10th May, 1880.—(4 u 


it into the fire-box ; Thirdly, in the use of deflecting 
lates to operate respectively as ejector and injector, 

in combination with the furnace, chimney, and feed- 

ing tubes; and, Fourthly, in a furnace with a stack 

provided with ejectors, combined with feeding tubes 

provided with ejectors. 

2037. Exectric Lamps, W. Clark.—Dated 19th May, 

1880.—{A communication.)—(Complete.) 6d. 

The glass vacuum chamber containing the electrodes 
and sealing tubes is so constructed that the tube is 
closed around the wire at the portion least subject to 
expansion and contraction, and the wire in that por- 
tion most subject to expansion is free to expand and 
contract without affecting the glass. The tube for 


\ 
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drawing the air and the tubes for containing the wires 
are both formed at one side of the globe, so that the 
latter may be made nearly spherical and of uniform 
thickness. In the sealing tubes mercury, or dry plas- 
ter of Paris, chalk, or other dust or powder is used 
to form an air-tight seal round the w: A second 
chamber is provided, into which the residual air passes 
when the lamp is in use. 

2042. Papiocks, P. Loring.—Dated 19th May, 1880.— 

(A communication.})—(Complete.) 6d. 

This consists, First, in employing, in combination 
with the separable ends of a ring, a cylindrical sleeve 
enclosing such ends when the joint is closed, and 
adapted to slide upon one end towards and away 
from the other in the act of locking or unlocking the 
lock; Secondly, in employing, in combination with 


the separable ends and sleeve, a suitable locking 
device, whereby the sleeve is stopped from sliding 


tion.)\—(Complete.) 4d. 

The apparatus consists of two juxtaposed cylindrical 
tubes, inside of each of which is two spiral springs 
of different power. The combined powers of the two 
springs represent exactly the power of the movements 
of the hand of 2 rider. In the side of the tubes, and 
between them, is a thumbscrew to check the play of 
the springs. The springs are fastened at one end toa 

ing on the saddle-girth, while the other is provided 
with a ring to which the bridle bit-rein, or the reins, 
are fastened. 

1911. Dovsite-acrixc Sprinc Fioor Hincg, &c., 
W. Cowell and W. W. Chapman.—Dated 16th May, 
1880.—(Complete.) 4d. 

Compressed spiral springs are employed in the 
ordinary metal box of the floor hinge, and so arranged 
as to bear directly on one side of a sliding block, 
the other side of which bears against the door centre 
piece, which is of such form that the pressure of the 
springs tends to keep it in a state of rest exactly on its 
centre, and when the door is moved they give it a 
constant tendency to return to its point of rest. 
1987. Sream Borers anp Stream Joints, B. A. 

Bourry. — Dated 14th May, 1880.—(Complete.) 8d. 

The walls or boundary of the whole boiler are 
formed by rows of tubes in close longitudinal contact, 
and at right angles to each other, fastened to the sides of 
somewhat larger tubes, whereby a square-looking box- 
like body is established, the larger tubes forming the 
corners, and the rows of smaller tubes the sides. The 
contents of all these tubes together constitute the 
water spaces between the fire side and the outer 
atmosphere. Within the hollow space bounded by 
the walls are superposed rows of still smaller tubes, 
connecting pair by pair the corresponding side tubes 
oppesite each other, and between which the fire and 
heated gases are made to pass. 

1998. Macnero-eLectric Macuines, W. R. Lake.— 
Dated 14th May, 1880.—(A commun‘cation.)—(Com- 
plete.) 6d. 


This relates to an armature made as nearly as 
practicable in the form of a disc, and revolves between 
magnetic poles of opposite name. This disc is made 
of insulated wire so as to prevent the transformation 
of the electricity into heat, the currents being kept 
apart and carried away. 

2041. Trimminc og Finisninc THE Epces or SoLes 
or Boots or Suors, W. R. Lake.—Dated 19th May, 
1880—(A communication.)—(Complete.) 6d. 

The main feature of this invention is a rotary cutter 
provided with a series of teeth, each tooth having a 
— edge shaped to give the desired form to the 
edge of the sole, and each tooth being so formed that 
grinding the front face of the tooth does not alter the 
shape of the cutting edge. 

2048. Uriuisinc THE Movements or ENGINES FOR 
REGULATION OF FuRNACE Dravont, C. D. Abel.— 
4 May, 1880.—(A communication. )—(Com- 
plete.) 

This consists, First, in regulating the draught of 
marine or locomotive furnaces by au arrangement of 
descending columns of air to support the combustion, 
so as to counterbalance the columns ascending in the 
chimneys; Secondly, in the combination with a furnace 
and chimney, of feeding tubes arranged to receive air 
near the level of the top of the chimney, and discharge 


mo after being slipped over and enclosing the 
separable ends ; Thirdly, in employing, in combina- 
tion with the separable ends and sleeves of the lock 
frame, a combination or permutation lock, adapted to 
be operated by the sleeves; and, Fourthly, in the 
construction of such lock. 

2052. Looms, H. J. Haddan.—Dated 20th May, 1880.— 

(A communication.)—(Complete.) 4d. 

This relates to improvement on patent No. 3519, of 
the year 1874, and consists in combining with the 
harness operative mechanism, “reversing 
mechanism,” consisting of four gears, and a key to 
two of them. 

2056. ArtiriciaL Leatuer, &€., W. R. Lake.—Dated 
May, 1880.—{A communication.)—(Complete.) 


This consists of a close texture fabric surfaced on 
one side with dissolved gutta-percha and white or 
light coloured mineral matter, stained with aniline 
fat or other colour throughout the body of the sur- 
facing compound, and surface coloured by varnish 
tinted with aniline compressed into the surface of the 
fabric, the said fabric being also pebbled. 

2105. Recerractes ror Human Excrement, &c., H. 
J. Haddan.— Dated 24th May, 1880.—(4 communica- 
tion.)—({Complete.) 4d. 

consists, First, of a terra-cotta, metal or other 
closet glazed or vitrified inside ; Secondly, of a closet 
vault with an interior coating of stearic pitch, or its 
chemical equivalent, to resist the action of sulphuric 
acid ; Thirdly, of a process of treating human excre- 
ments with sulphuric acid ; and Fourthly, of a process 
for treating excrements first with sulphuric acid, and 
secondly with chloride of lime. 

2109. Rairway Switcues, J. B. Carey.—Dated 24th 
May, 1880.—(Complete.) 6d. 

This consists in the employment, in combination 
with a railway track and turn-out, of a laterally slid- 
ing frog, disposed within a brake in one side of the 
track, and operating with the opposite rail of the 
main rail, which is always intact, a flat plate being 
combined with the latter rail and disposed in front of 
the point of the adjacent turn-out rail to avoid a bear- 
ing of the flange of the wheels upon one side of the 
car or locomotive, and enable such wheels to pass over 
such plate diagonally with respect to the main track, 
and from one side to the other of the point of said 
turn-out-rail. 

2114. Peroratinc Paper FoR TELEGRAPHIC PURPOSES, 
W. R. Lake.—Dated 24th May, 1880.—(A communi- 
cation.)—(Complete.) 1s. 

_ This consists specially in the mechanism for operat- 
ing the punches and selecting the number necessary 
form corresponding to each character 
to be produced at the receiving instrument for alter- 
nating or reversing the position of the perforations 
when letters of an uneven number of parts succeed 
each other, in order to prevent two itive or two 
negative impulses from following each other, which 
would prevent the proper alternation in the current 
necessary to produce the characters at the receiving 
instrument, and to provide for automatically feeding 
the paper in proper varying lengths. 

2136. SicnaL Apparatus FoR TELEPHONIC OR TELE- 
Grapuic Purposes, W. R. Lake.—Dated 25th May, 
1880.—(A communication.)—(Complete.) 6d. 

This consists of improved means to prevent the 


ringing of all of the signal bells of the different 
stations in an electrical circuit, and to cause only the 
bell of the particular station to which the 


material, so that when sound waves are directed 
against the outer surface of the non-resonant material 


to be sent to be sounded, the others remaining silent. 
Atrain of clockwork is provided with a dead beat 
escapement. The armature of an electro- magnet 
carries an upwardly prejecting arm, which vibrates a 
rod. This can be operated from any station in the 
circuit. Each vibration permits the escapement wheel 


to pass half a tooth, a hand on a dial worked by the 
escapement indicates the number of the telephone 
station. On the arbour of the ’scape wheel is secured 
a disc with one notch. Against the periphery of the 
disc rests a lever, so placed that when the notch in 
the disc passes its lower end the latter drops and the 
other end comes in contact with a stud by which 
local circuit is completed. A call-bell is then sounded 
notifying the desired communication. 
2146. Ramway Rats, H. J. Haddan.—Dated 26th 
May, 1880.—(A communication.)—(Complete.) 4d. 
Rails are rolled so as to produce ridges projec 
downwards from the outer edges of the head of the 
rails, and similar ridges projecting upwards from the 
outer edge of the table of the rails, thus forming 
grooves adapted to hold sliding bars to unite the 
ends of the rails in substitution for the fish-plate 
point. 
2163. Motive Power Apparatus, E. Abbiati and G. 
B. Siccardi.—Dated 27th May, 1880.—(Complete.) 
4d. 


This consists in the arrangement of an endless chain 
or band running on suitable wheels, and provided on 
its outer surface with suitable arms having cups or 
receptacles to receive metal balls or weights at their 
ends, in connection with a shaft having spiral flanges 
to receive the weights or balls, and carrying the same 
on the spiral flange or threadway upward, so as to fall 
or discharge again when arriving at or near the top 
into the cups on the endless chain, and thus move 
said chain or band, which being provided with suit- 
able teeth working into one of its wheels, will rotate 
the same and its shaft and produce a motive power. 
2172. Sraxnps ror Macuine Guns, H. Lake.— 

Dated Zith May, 1880.—(A communication.) (Com- 
plete.) 6d. 

A tripod is used, the upper part of each leg having a 
V-shaped projection fitting a recess in the head when 
spread out. A spindle passes through the head, and 
on it isa clamp to force the legs out by means of a 
nut on the spindle. The gun is supported on a stan- 
dard upon the rotating head which turns on a central 
bearing ; and a band forms a friction clamp between 
the rotating and the stationary head. 

2204. Curomatic Printinc Macuines, W. R. Lake.— 
Dated 29th May, 1880.—(A communication.)—(Com- 
plete) 6d. 

A platen is designed to be raised and lowered by a 
double crank shaft, whereby it is uniformly operated 
on both sides. The platen is provided with guided 
stems to operate it correctly and prevent warping. 
Weighted levers prevent the rapid descent of the 

laten, and assist in its rising motion. One or more 
inking or colour-applying rollers are fitted to guided 
bosses and operated by arms passing the rollers steadily 
and quickly over the form. A system of rollers and 
cylinders effect the distribution and spreading of the 
colour. Feed rollers are operated intermittently, and 
astop is provided for the pawl of the feed ratchet, 
whereby when the feed is accomplished and the 
impression is effected, the feed is inoperative, and the 
sheet remains passive, thus preventing tearing of the 
sheet and blurring of the print. 

2296. Lacie, orn Binpinc Wrres ToGETHER, 
C. H. Cousins. —Dated 7th June, 1880.—(Complete.) 


6d. 

This relates to a machine for lacing, lapping, or 
binding wires together, especially for rotary or other 
screens. 

2312. Divine BELLs, &c., W. R. Lake.— Dated 8th June, 
1880.—( 4A communication.)—(Complete.) 10d. 

This consists, First, of a mechanical arm outside the 
diving bell, actuated by hydraulic or atmospheric 
mechanisin to grasp any desired object; Secondly, 
grappling tongs are used and are actuated by hydraulic 
or atmospheric mechanism; Thirdly, electrical me- 
chanism is used to control the hydraulic or atmo- 
spheric pressure; Fourthly, a non-elastic or incom- 
pressible fluid is used to actuate the cylinder piston ; 
and, Fifthly, the bell is made with two independent 
compartments, one closed against the entrance of water 
and the other open to the same. 

2329. Lacine Hooks or Stuns, W. R. Lake.—Dated 
9th June, 1880.—(A communication.)—{ Complete.) 6d. 

The hook is formed from a plain flat blank cut from 
sheet metal, having three arms, the blank being 
embossed, bent, folded, and swaged to bring it to the 
desired shape with a smooth, round, tubular shank 
divided longitpdinally into two equal parts by two 
straight seams. Upon each half of the tubular shank 
is a corrugation or rib-like projection to enable it to be 
forced through leather. Upon one edge of each of the 
arms of the blank which form the shank is a projecting 
V tooth, and on the other edge a recess to receive it. 
Lace hooks are made in two pieces, one consisting of 
two discs connected by a neck, a hole being made 
through the centre of one disc, and the other being a 
tubular rivet inserted and secured in this hole. e 
neck may be excentric to the discs. A hook may also 
be formed from a single piece of wire. 

2333. Rivets ror Leatuer Work, &c., W. R. Lake. 
—Dated 9th June, 1880.—(A communication.) —(Com- 


plete.) 8d. 
The rivet is struck up from a metallic blank, and has 
a solid flanged head, and a tubular shank divided into 
vertical sections. 
2347. Raitways anp Tramways, F. C. Glaser.—Dated 
10th June, 1880.—(A comnunication.)—(Complete.) 


4d. 

Longitudinal sleepers are used to which cramps are 
rivetted for the reception of the base or foot of the 
rail, in such manner that by changing their position 
they hold the foot of the rail either on the right or on 
the left side. The rails are placed between the cramps 
by bending them sidewise, and they are then held in 
position by their own pressure. 

2418. Travnemirrers ror &c., R. M. 
Lockwood and 8. H. Bartlett.— Dated 15th June, 1880. 
—(Complete.) 6d. 

A microphone provided with transmitting wires is 
supported and embedded in cork or other non-resonant 


a disturbance is produced in such material, 
which is communicated to the microphone, and causes 
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a similar disturbance therein, and the original sound, 

modified thereby as a manifestation of force, is trans- 

mitted through the microphone to the wires, and is 

reproduced at other portions of the circuit in any suit- 

able receiver. 

2419. TeLernone Receivers, R. M. Lockwood and 
S. H. Bartlett.—Dated 15th June, 1880.—(Complete.) 


The on ge is formed upon a reduced arm 
forming part of an extension of one | ned of a single 
bar magnet, which so supports the diaphragm as to 
make it constitute a sounding board, to which the dis- 
turbances in the current are conveyed by molecular 


action or by difference in degree of polarity in dif- 
ferent parts of the pole, to which it is connected, 
rather than by mechanical vibration of the diaphragm 
due to its attraction to and repulsion by the magnet 
as in the usual construction. The perspective view 
shows the diaphragm at the end of the magnet. 

2 . CLEANING THE TUBES OR FLUES or STEAM 
Boiters, W. R. Lake.—Dated 19th June, 1880.—(A 
communication.)—(Complete.) 6d. 

The implement is attached to the end of a steam 
pipe connected with a generator, and serving as a 
handle to move the implement to and fro. A rotetiag 
spool or hub has pivotted to it a series of seraper blades 
or wings, whose surfaces are inclined and adapted to 
rotate by the impingement thereon of jets of steam, 
which are discharged from apertures in the body of 
the implement. 
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Eprs’s CocoA.—GRATEFUL AND COMFORTING. 
By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Cocoa, Mr. E 
has provided our breakfast tables with a deli- 
cately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until strong enough to 
resist every tendency to disease. undreds of 
subtle maladies are floating around us ready to 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Sold 
only in packets labelled—‘‘ James Epps AND Co., 
Homeopathic Chemists, London.” —Also makers 
of Epps’s Chocolate Essence for afternoon use, 
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VISITS IN THE PROVINCES. 


THE BARROW FLAX AND JUTE WORKS. 

Tue Barrow Flax and Jute Works, was one of the prin- 
cipal objects of interest on the occasion of the recent visit 
ef the Institution of Mechanical Engineers to Barrow. 
The history of the establishment of these works is of a 
very interesting character. As is well known, the town 
of Barrow sprang into existence owing to the very 
spirited development which took place years ago, and 
which is still going on, in the hematite iron trade of the 
district. The inauguration of the iron and steel works, 
which are gigantic industrial establishments, soon brought 
together a very large and yearly increasing Ft eng we 
but, of course, employment in these works could only be 
found for men ber boys, and in the case of working men 
with large families they had either to leave the town and 
find employment in other eam where not only they but 
the other members of their families could get work, or their 
daughters, and in many instances their wives, had to go 
elsewhere and secure work in factories and in other 
places. The consequence was that it was found difficult 
always to secure the services of steady men, for they 
naturally could not be expected to live away from their 
families any longer than they could possibly help. Sir 
James Ramsden, the managing director of » Hoe works 
and a gentleman to whom all honour is due for the zea 
and assiduity with which he has promoted the welfare of 
the town of which he is one of the foster fathers, deve- 
lo a scheme for establishing a flax and jute works 
with the object of making Barrow much more than it 
had been in years = by a “home” for those who were 
employed in it. Through his instrumentality the Barrow 
Flax and Jute Company was established in 1870. The 
town, it may be remarked, possesses many advantages 
for the successful — of this trade, for not only does 
it furnish employment for a large number of persons 
who previously nothing to do, but by the direct 
shipment of jute from India to Barrow a new trade was 
introduced into the port, and the raw material was 
secured at a small cost of freightage, which has 
added very materially since to the increase in the 
tonnage of imports. The largest class of ships can 
find their way into the docks at Barrow, and ths a 
series of warehouses has been built for the storage of 
the raw material as it is discharged from the vessels. 
Another important feature in connection with the trade 
is the fact that a great proportion of the jute goods 
now manufactured are for the American market, and 
now that large vessels are leaving Barrow almost daily to 
all parts of America, while on the other hand a fort- 
nightly service of steamers has commenced plying in 
connection with the Anchor Line between Barrow and 
New York direct, the facilities for the transportation 
of goods to the New Continent have been greatly in- 
creased, and thus the jute trade is not only adding very 
materially to the tonnage of imports, but also to the ton- 
nage of exports connected with the port of Barrow. 
There is, perhaps, no trade which has shown greater pro- 
gress during late years than the jute trade, for jute yarns 
and fabrics are now extensively appli as 
Mr. W. Fleming, the general manager of the works 
of which we are speaking, told the Mechanical 
Engineers a few weeks ago, in the production of 
“telegraph cables, wire ropes, oil-cloth and linoleum 
manufactures, ropes, twin cords, &c., even down 
to artificial hair.” It is interesting to know that 
this cheap material is now being produced in the 
shape of men’s and women’s clothing, and it is not un- 
reasonable to — from the present tendency in the 
direction of further development that jute will play a 
much more important part in the future than in the past. 
Kalemeit is now produced by the Barrow Flax and Jute 
Company for carpets, rugs, window drapery, d&c., and it is 
being more and more generally used every day. The 
process is a secret, but it is understood to consist 
chiefly of dyeing and printing, and some good and fast 
colours have been obtained. Patterns were shown of this 
cloth before the Mechanical Engineers at their late meet- 
ing, and they met with general favour. The works of the 
company occupy a very central part of the borough of 
Barrow. They have a frontage to Hindpool-road of 
580ft., and they extend back a distance of 360ft. along 
Abbey-road. The style of architecture is attractive. 
The centre of the main front is occupied as general 
offices, and as an entrance for workpeople, while on each 
side of the offices are wings two storeys in height, with 
towers at each corner three storeys high. The buildings 
are of red brick, relieved with fire-brick and white free- 
stone. 

The works are within a hundred yards of the main 
line of the Furness Railway, and about one hundred and 
fifty yards from the Devonshire Dock. A special branch 
line has been made from the railway into the work 
along which the raw material, fuel, &c., is conveyed, an 
the finished article finds its way back in wagons for 
delivery by railway or shipping. The jute bales are 
landed at the rear of the works. A daily supply of the 
raw material is brought into the “ batching-room,” where 
the bales are opened and the jute pulled into stricks, 
after which it passes through softening machines, con- 
citing of heavy fluted rollers, which crush and crimp 
the fi and make them easier to work. On passing 
through these machines the batching process consists of 
the sprinkling of the stricks with oil and water. Four 
of these machines are at work. The jute is weighed 
into bundles and carried into the preparing room adjoin- 
ing, which is 260ft. by 248ft. The machines here are in 
rows. In the first place the jute is received by breaker 
cards, of which there is one row, then a row of finisher 
cards, a row of first drawing cards, a row of second 
drawing cards, three rows of spinning frames, and one 
row of winding machinery. The process in this depart- 
ment is much the same as in a cotton mill, but of course 
the machinery is more adapted for the heavy work it has 


to perform. All of these machines are usually in motion, 
and the material on leaving one row of machines finds 
its way to the next in rotation, so that there is a con- 
tinual progression of work from the rear to the front of 
this part of the building. The process carried on up to 
this point is all confined to the ground floor to the left of 
the entrance gate, and the jute in the shape of cops, 
bobbins, and Seine is conveyed to the right side of the 
entrance gate. Here isa room for preparing the beams 
for the looms. From this place the beams pass into 
the weaving-room, 210ft. square. Here 416 looms of 
various sizes are at work in the production of sacking 
bagging, tarpauling, hessians, striped bedding, jacquard 
window curtains, and counterpanes. The arrangements 
in this room have been greatly modified since the fire, 
and it is observable that all the machinery is in opera- 
tion. The shafting is all underground, so that all 
belting from the roof is obviated, and the room in 
consequence has a more airy aspect. The looms are 
employed on different qualities of jute, from the fine 
material made from line yarns for the Kalemeit process 
to the roughest bag cloth, and from counterpanes of 
attractive designs and colours to the common stri 
cloths for bedding. Leaving the weaving room, the cloth 
is conveyed to the preparing and cloth-receiving room, 
which occupies the front of the building on the right of 
the entrance, and receives its light from Hindpool-road, 
the weaving and spinning sheds receiving their light from 
the roof. Here the work is inspected, and the calender- 
ing and finishing process, for which there is special 
machinery, is conducted. The cloth leaves these 
machines, and by means of slits in the roof of this room 
it is wound into the storey above, where the goods are 
lapped by machinery ready for packing, and where the 
bagging is cut into pues lengths and then sown b 
machines which are of various styles, and do their wor 
by means of various stitches. The cloth in bundles 
passes of small wagons on rails through a 
corridor behind the first floor of the general offices to a 
room over the winding and warping department at the 
north end of the building. Here are several printing 
machines for printing the names of firms, &c., on the 
finished bags, and at the extreme end of this room are 
hydraulic presses receiving pressure from a special 
engine. The goods are placed in these presses, and when 
intended for shipment they are pressed into bales of great 
solidity. These are covered with jute cloth and 
then secured with steel bands, which are specially 
manufactured by the Barrow Steel Wire Company. 
The railway siding adjoins the room where the finished 
goods are made ready for transmission by rail or by sea, and 
the bales are lowered into wagons and disposed of with 
much celerity. It is estimated that the average output 
of the Barrow Flax and Jute Works is 140 tons per week, 
and it is noteworthy that 1700 hands are employed in the 
factory, while employment is found for fully 300 people 
in different parts of the town in sack-sewing, depots 
having been opened in some half dozen districts re 
the jute bags are taken ready for sewing, and distributed 
among the women who are dis to earn a few 
shillin r week at home. hen these sacks are 
finish e women employed on them take them back 
to the depdét, and they are paid at brief intervals for the 
result of their labour. There are three large engines in 
the works. The spinning mill engines are a pair of com- 
pound beam engines made by Messrs. J. Musgrave and 
Sons, Bolton, who also supplied the weaving and 
calendering engines, the high-pressure cylinders being 
30in. in diameter with a stroke of 3ft. 9in.,and the low-pres- 
sure cylinders 48in. diameter with 7ft. stroke. The actual 
power of these engines is 750-horses. The weaving 
engines are of the same type, the high-pressure cylinders 
being 32in. diameter with 3ft. stroke, and the low-pres- 
sure cylinders 42in. diameter with 6ft. stroke, the actual 
power being about 400-horse. The calendering engines 
are of the compound horizontal type, the high-pressure 
cylinder being 20in. diameter with 4ft. stroke, and the 
low-pressure 33in. diameter. The horse-power of these 
engines is put down at 180. These engines are supplied 
with steam generated by ten Galloway boilers which are 
at a low level, and the railway trucks are enabled to 
discharge their load right at the fronts of the boilers. 
There are in the boiler-house two force pumps used for 
fire-extinguishing pu and also for feeding the 
boiler, and it is worthy of remark that these pumps did 
very great service on the occasion of the late fire. The 
company always keeps up steam in its boilers, so as to 
be ready with the force pumps should fire arise again in 
their works. The company has also provided a manual 
fire engine with all the necessary apparatus for a speedy 
supp! of water in the case of fire, and the reservoirs in the 
yard, into which the condensed steam finds its way, are also 
fed with a plentiful supply of town water. The whole of 
the arrangements of the works are of the most admirable 
character, and as all the modern appliances, mechanical 
and otherwise, have been adopted with the view of 
enabling the management to compete satisfactorily with 
the markets of the world, the works are considered as 
one of the most model estabishments connected with 
this fast-growing and important trade, and it was there- 
fore not to be wondered at that the Mechanical Engineers, 
on the occasion on their visit to Barrow, should have 
shown great interest and bestowed much attention to the 
manufacturing facilities possessed by the Barrow Flax 
and Jute Company. The excellence of the manufactures 
of this company won for them the gold medal at the Paris 
Exhibition in 1878. It should be mentioned that the 
disastrous fire which occurred at these works eighteen 
months ago destroyed the whole of the weaving shed 
and other departments in its neighbourhood, but care 
has been taken to reconstruct the building on the safest 
principles possible, and further, the st has been 
en advantage of to adopt more modern appliances for 
manufacture, as in thé jute trade, as well as in other 
trades, progress of a very marked character has been 
made since 1870, when these works were first established. 
Mr. Melville is the mill manager at this establishment. 


THE VIENNA INDUSTRIAL EXHIBITION. 


Loca exhibitions, even when they embrace the col- 
lective produce of an entire country, have only, as a 
rule, a circumscribed interest to the world at large, 
unless characterised by some special improvement or 
progress which threatens to affect their mutual rela- 
tions of commerce with other lands. Ina country like 
Austria, which has hitherto been mainly dependent on 
other markets for the higher classes of manufactured 
goods, the progress and improvement displayed in nearly 
every branch of industry represented in the present 
collection have a powerful significance on its future 
relations to foreign producers. 

Any one who saw the ill-fated Exhibition of 1873 
cannot fail to be astonished at the rapid advance made 
in the last seven years, and those who have hitherto 
looked upon Austria as a market for their wares must 
be prepared in the future to meet her as a powerful com- 
petitor on their own ground. Bohemian glass is pro- 
verbially good, and the mathematical instruments of 
Vienna will bear comparison with any in the world ; but 
up to the present no one ever attempted to substitute 
native material for imported glass in their construction, 
and not only lenses, but even the few lighthouse lanterns 
on the Adriatic, were imported from abroad, when nothing 
but want of enterprise prevented their being manufac- 
tured with superior material at home. Messrs. Kraft 
and Sons, of Vienna, one of the largest instrument 
makers in Austria, have at last succeeded, after an 
immense outlay in experiments and unheard-of diffi- 
culties in stimulating the glass manufacturers to attempt 
—— out of their ordinary line—one firm asked 8s. 
per Ib. for the lighthouse lenses in their rough state— 
in constructing several for the Austrian marine, 
and as £600,000 are to spent in the next 
few years on the coast of the Adriatic, have secured 
for their manufactory a greater part of the above 
sum, which must otherwise have found its way into 
London or Parisian workshops. A lantern of the third 
degree is exhibited complete, with specimens of one of the 
first degree already erected, side by side with English and 
French lenses, and it cannot be disguised that the latter 
suffer by comparison. The lesson to be read is that not 
only is the door shut on future importation, and a new 
branch of manufacture secured to the country, but the 
chance of competing with foreign producers on their 
own coasts is inc by the superiority of the 
materials and work. 

The machinery department is not as well filled as one 
might have expected, and one or two specially interesting 
novelties—viz., an electrical railway, by B. Egger and Co., 
and an improved motor, by Julius Hock and Co.—are not 
sufficiently advanced to fill the space allotted to them. 
The contemporary Exhibition at Munich has absorbed so 
large a quantity of brewing and milling appliances that 
one can hardly expect the same firms to exhibit 
largely at both places at once. The well-known firms of 
Escher- Wyss, Bini, Nemelka, Nagel and Raemp, Wan- 
nieck, and Carl Senz and Co. make, however, a very fair 
show. The latter exhibit a new N —aee Grieser, or 
universal disintegrator, for wheat, rye, barley, maize, gall- 
nuts, &c., in a very compact and powerful form. e 
internal arrangement consists of two cast iron discs with 
T-sha projections, one of which is attached to the 
spindle and revolves, the other fastened to the casing. 

he feed is regulated by a belt from the spindle. As 
soon as the projections or teeth are blunted, the driving 
belt is reversed and the opposite edges brought into play, 
so that the discs are self-sharpening, require no labour, 
and can be easily and cheaply replaced when worn out. 
Specimens of the several materials treated speak well of 
the performance, and it promises to become a powerful 
auxiliary to the roller system, and a good independent dis- 
integrator for brewers and dyers. The action is something 
between that ofa pair of stones and that of the cutters 
exhibited by Pini and Bollmann, in the Paris Exhibition, 
described in THe ENGINEER. There are other milling 
machines on the stand, but the incompleteness of their 
ar ment prevents further notice at present. Coll- 
mann’s valve gear, which has been largely adopted in 
Austria, is shown on a 20-H.P. soaine by Schulz and 
Goebl, of Vienna. Langen and Wolf of course exhibit 
one of their engines—an 8-H.P.—at work, but as we 
shall again have occasion to refer to this in connection 
with the electric light as — an excellent opportu- 
nity of comparing the expense of gas versus electricity. 
we must motion of it. Messrs. the Florisdo 
Engine Works, exhibit one of Brown of Winterthur’s 
engines, but having seen the one at Paris, wecannot under- 
stand why the graceful form of the original should have 
been hampered with “architectural” additions, which 
have no bearing on its effectiveness, and say more for the 
ingenuity of the foundry than for the taste of the engi- 
neer. Messrs. Wannieck, of Brunn, have a very powerful 
horizontal engine, with a sort of Corliss expansion, and 
flat valves. 

Some mention must be made of the marked improve- 
ment in general manufactures. The china, more especially 
the artificial flowers, the glass, furniture, textile fabrics, 
sanitary appliances, &c., are far superior to anything 
in Paris in 1878. The effect of art schools is beginnin 
to bear good fruit, and the workmen of both London an 
Paris would do well if they could only see how far they 
have been surpassed in what hitherto they have con- 
sidered their special productions. The general arrange- 
ment of the cases, the introduction of “collective” 
exhibits, and the admirable classification of the goods, 
reflect the greatest credit on the taste and energy of the 
Commission. It would be, perhaps, too much to say that 
the Industrial Exhibition of 1880 is perfect, but at least 
it is as a whole the most perfect and interesting of its 


kind we have seen. 
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DUTCH TRIALS OF COMPETITIVE PRO- 
JECTILES. 

A Report has recently been printed by the Dutch 
Government on the trial against armour of projectiles 
supplied by Ekman—of Finspong—Krupp, and Griison. 
The experiment took place at Scheveningen, on June 
16th, 1879. It has a special interest from the fact that 
the projectiles were all fired with a reduced velocity, 
calculated purposely to give bare penetration as nearly 
as ible. We have results obtained with the new 8in. 
and 6in. Armstrong guns—which we propose to notice 
shortly—where the same idea was carried out, beginning 
at about the same thickness of plate, but increasing up 
to a very high standard. The Dutch experiments, if the 
did not embrace an ambitious programme, were at a 
events carefully carried out, and are therefore instructive. 
fired at is shown in Figs 1, 2, and 3. It con- 
sisted of a section of our English Bellerophon target, 
namely, iron plates of Gin. and 8in. above and below, as 
shown in Figs., on 10in. of teak, with 1}in. skin. For 
this, a penetrating figure of 60 foot-tons per inch circum- 
ference was found to be sufficient for the upper portion, 
and 93 foot-tons per inch circumference ‘enabled the 
projectile shown in Fig. 2 to get its point through the 
inner skin of the lower portion. The guns employed 
were a cast iron and a steel gun, each of 24 centimetres 
calibre—that is, 9°45in. The range was 500 metres— 
547 yards. 


The projectiles supplied were as follows :— From | 


Ekman, chilled iron—(vide Fig. 4)—of two sizes, namely 
2°6 calibres long, weighing 147°75 kilogs. (325°73 Ib.), an 
2°8 calibres long, weighing 152°34 kilogs. (335°85 Ib.). 


These were chilled nearly to the centre in the head, and | 
the body was left unchilled—zde Fig. 4. From Griison, | 
chilled tron—vide Fig. 5—of two sizes, namely, 2°6 cali- | 
bres long, weighing 149°65 kilogs. (329°93 lo.) and | 
2°8 calibres long, weighing 15385 kilogs. (339718 Ib.). | 
These were chilled to a certain depth over both head and | 


1800 metres (1969 yards) range ; and a heavier projectile 
from the steel gun, fired with a velocity of 472 metres 
(1549ft.), would pierce an 8in. target and backing at about 
1800 metres (1969 yards). 

As regards the pegs, none of the Ekman(Finspong) 
chilled iron projectiles were broken up on impact, except 


that the point of one was broken off to the length of 
142 mm. (5’6in.). The remainder of the projectiles 
underwent no alteration in form beyond setting up to 


the extent of 6 mm. (0°236in.) in length. Of the eight 
Griison chilled iron een, seven broke up into a| 
great many fragments, while one, which remained entire, | 


body, as shown in Fig 5. From Krupp, steel, 2°8 cali- 
bres long, weighing 161 kilogs. (54°94 lb.). 

More was expected from the steel projectiles than the 
chilled ones. They were heavier, and were fired with a 
higher charge at the lower portion of the target from the 
steel gun, which was polygrooved, the projectiles being 
rifled by means of copper rings near shoulder and base, 
as seen in projectile in Fig. 2, whereas the chilled projec- 
tiles had studs, being fired from the cast iron gun at the 
portion of the target. 

n all, seventeen rounds were fired, namely, four 
heavy and one light of Ekman’s, five heavy and three 
light of Griison’s, and four of Krupp’s. The following 
table gives the details :— 


as 2813 
Bs a: Remarks. 
Re | wa we 
1. Ekman! 16 147°75 266°9, 7°116 | Struck near top. 
| 152°34 | 266°4 7°311 | Ditto. 
3. as te wv 264°7 | 7°196 | Struck junction of plates. 
? 267°4 | 7°363 | Fairly through. 
5. Griison 8S 149°65  290°3 | 8°527 | Struck close to 4. 
6 290°3 8°527 | Fairly through. 
7. Ekman ,, 152°34 285°9/| 8-416 | Struck top edge 
8. Griison »  153°85 287°3 | 8°584 | Fairly through. 
9. 288°7 8°669 | Through. 
16 266°3 | 7°378 | Struck near top. 
262°8 | 7-159 | Just through (vide Fig. I.) 
267°1 | 7°420 | Through. 
13. | 149°65|) 271-9! 7-482 | Through weak place. 
14. Krupp | 22°3 161 323°0 11°367 | Through thick portion. 
»» | 821°5 | 11°248 | Barely through. 
17. -- Not given. 


The following conclusions were arrived at as regards 
the calculated penetration, namely, that a projectile 
discharged frum the cast iron gun, with a velocity of 
373 metres, or 1224ft., would pierce the 6in. plate at about 


DUTCH TARGET. 


showed a crack along the tapering portion about the 
shoulder of it, but was set up in length only 2 mm. 
(0°079in.). The Krupp steel projectiles all remained 
entire. They underwent a slight deformation, setting up 
longitudinally to the extent of from 22 mm. to 28 mm. 
eae. to 1°102in.), while above the shoulder the 

iameter increased to the extent of from 1 mm. 
to 2°5 mm. (0°059in. to 0°098in.) ; also all the points for 
a length of from 165 mm. to 21°5 mm. (0°64in. to 0°84in.) 
were deformed. The Swedish projectiles of Ekman were 
considered very superior to those of Griison. The 
Committee found it difficult from these experiments to 
say whether the steel showed a superiority sufficiently 
decided to justify their high price as compared with the 
chilled projectiles. 

With regard to this report, it may be remarked that 
the behaviour of the Finspong projectiles to a certain 
extent agreed with the results obtained in our own 
English competitive trials—that is to say, the Griison’s 
aoa were harder than the Finspong. At Shoe- 

uryn in 1878, one Griison shot broke up badly, but 
another did remarkably well (vide THe ENGINEER, gel 
12th, 1878.) The Finspong metal is, of course, remarkably 
excellent ; but _no observation is made in this report as 
to its price. The chilling of the body, still kept up by 
Griison, has been abandoned long ago by most manufac- 
turers. In the abstract, the unchilled metal havin, 
the advantage in tenacity and the chilled metal in 
hardness, it would seem sound to retain a little unchilled 
in the centre, to hold the shot together, while the entire 
ring of chilled metal might prevent setting up. Practi- 

y it has been found better to leave the entire body 
mottled. The crushing strain there must fall much less 
heavily than in front, and tenacity throughout the body 
seems the desideratum. 


Tue Jamin Exzctrric Licut. — The directors of the Com- 
pagnie Générale des Panoramas have decided upon the adop- 


tion of the Jamin system for the illumination of the panoramic 
exhibition which they are now arranging in Leicester-square. 


SS 


INDIAN RAILWAYS. 


TueE following statistics are given in the recent report to the 
Secretary of State for India in Council on Railways in India for 
the Pog 1879-80, by Mr. Juland Danvers, Government Director 
of the Indian Railway Companies :— 

“The length of the whole railway system of India now open 
for traffic is 8611 miles, of which 6073 miles are in the hands of 
capa companies, 2363 miles are State, and 175 are native 

tate lines ; 6693 miles are constructed on the 5ft. 6in. gauge, and 
1918 on a narrower gauge. During the past year 395 miles—in.- 
cluding the Candahar line—of new railway have been opened for 
c. The railway system is not now terminated by the frontier, 
A line has been taken from Sukkur on the Indus as far as Sibi, a 
distance of 1334 miles, in the direction of Candahar, Its further 
extension to a place about 12 miles from Quetta is now being 
carried on, but operations beyond this point to Candahar are 
confined to surveys. On the north-west frontier energetic mea- 
sures have been taken to continue the Punjab Northern Railway 
to Peshawur across the Indus at Attock. The bridge which is in 
course of construction at this place will consist of five spans, two 
of 314ft., and three of 264ft. each. It is expected that the line 
will be so far advanced as to be ready for use up to the left bank 
of the Indus in November, and from the right bank to Peshawur 
in January next. Turning to Central India, the remainin 
link in the ilway communication between Delhi an 
Bombay by way of Ajmere will be finished in the course of 
the present year. The Rajputana State line will then be opened 
for traffic throughout. LEighty-two miles of the lower portion 
between Pahlunpoor and Ahmedabad, where the narrow and the 
broad gauge systems meet, were opened in November last. ‘I'he 
other part of the Rajputana and central Indian system connecting 
Ajmere with Indore and the Great Indian Peninsula Railway, 
will probably be opened in the course of 1881. With the excep- 
tion of a gap of 50 miles, it is expected to be opened on the Ist of 
January next. The bridge over the Ganges at Benares has been 
undertaken as of the system of the Oude and Rohilkund 
Company, and will be commenced forthwith. It will be the 
largest work of the kind in India, and is to consist of seven — 
of 416ft., the pier foundations being formed of a solid block of 
masonry 65ft. long by 28ft. wide. 

“The net revenue derived from all railways in India durin; 
the year 1879 amounted to £5,372,596. That from the guaran 
lines was £5,062,188, compared with £5,002,028 of the previous 
year. The guaranteed interest paid by the Government was 
covered, leaving a balance in favour of revenue of £313,955. The 
net receipts of the State lines amounted to £310,408, ae 
with 374 of the year 1878. The gross receipts the 


Fics 


teed lines were £9,765,284, and the ere £4,703,096. 

the State lines the gross receipts were £1,465,824, and the 
expenses £1,155,416, showing an ——- proportion of net 
receipts to expenditure on the guaranteed lines of 51, and on the 
State lines of 22 per cent. In making these comparisons, 
he says, it must be observed that the State railways are 
for the most part either political lines recently opened, or small 
branches with little traffic on them and expensive to work, but 
serviceable as feeders to the main lines. The Rajputana line, 
running south from and Delhi, may be regarded as an 
exception to this description. The total net earnings divided 
over the total capital outlay, both guaranteed and State, yielded 
are turn at the rate of £4 7s. per cent. per annum. ‘The 
guaran lines earned at the rate of £5 4s. per cent. per 
annum. 

“The capital expended op the Indian railways up to the end 
of the official year was £123,124,514. Of this £97,327,851 had 
been expended on Sy age lines, £24,403,797 on State lines, 
and £1,392,866 on lines in native States, The capital expendi- 
ture during the period covered by this report—fourteen months 
in the case of the State railways, nine months in that of the 
East Indian Railway, and twelve months in that of the other 
guaranteed lines—was £5,388,772, being £883,185 on guaranteed 
and £4,505,587 on State lines. 

“The ber of gers increased from 38,489,586 in the 
year 1878 to 43,144,468 last year. The proportion per cent, 
of first-class was 519, of second 27049, and of the lowest classes, 


97 °432. 

* “The quantity of goods carried on all lines amounted 
to 7,876,766 tons as com with 7,296,335 of the previous year. 
The amount received for the conveyance of the same was 
£7,248,752, compared with £6,734,059 in 1878. The chief articles 
carried were cotton, grain, rice, piece goods, military stores, salt, 
seeds, tobacco, and opium. 

“‘The expenses of working and maintenance during the year 
amounted to £5,774,510, com with £5,101,335 of the pre- 
vious year. The cost of maintenance was £1,463,550, and of 
working £4,310,960. 

“The rolling stock employed in working the railways consisted 
of 1850 locomotives, 4294 passenger carriages, and 34,856 trucks. 
The total train mileage during the year was 28,915,144, compared 
with 26,570,395 of 1878. The passenger train mileage was 
5,392,544, the goods 13,546,878, the minerals 357,561, and the 
mixed goods and passengers 8,964,032. 

“The goods shipped to India from this country for the use of 
the railways amounted during the year to 207,743 tons, of the 
value of £1,578,404, the freight and insurance of which was 
£315,181. Besides this, 143,279 tons of coal, 1988 chaldrons of 
coke, and 8393 tons of patent fuel were sent out, 
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HASWELL IMPROVED COUPLING BETWEEN ENGINE AND TENDER. 


| 


We published some time ago, drawings and descrip- 
tion of a coupling between engine and tender con- 
structed by the Austrian States Railway, and pretty 
generally adopted throughout the country. Mr. Haswell has 
since that time introduced further improvements, which will 
be readily understood from the accompanying engravings. 

The sides of the sliding blocks aa, of tough cast iron, are 
bevelled and supported below by a spring 5, as a double 
security against their falling away when the engine and tender 
are uncoupled, The front and back surfaces are planed, the 


buffers D D are of hardened steel, and their spherical ends care- 
fully fitted so that the surfaces when properly oiled work 


smoothly. When the drawsprings A and B are tightened up 
there is no rp! on the engine and tender bolts as P P, is the 
case with a 


other kinds of coupling on descending gradients. 
With this system when the Toad ushes the tender against the 
engine the buffers D D press on the ends of the engine spring 
A, while the tender spring B, receding backwards in the oblong 
slit, keeps the screw coupling perfectly tight. 

The ap oie system on applied on a large scale to a 
number of engines for the Russian Railway, Brest Kiew, as 


Fic.2. 
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well as to those on the Roumanian lines. Passenger engines 
with 5ft. coupied wheels, constructed with all the wheels 
between the fire and smoke-box, can travel with this coupling 
with —— safety at the same speed as engines with trailin 
wheels. On the Raab line engines of this description, fi 
with the improved coupling, have attained a speed of 100 
kilometres per hour without any unpleasant oscillation. One 
of the great advantages it offers is that the construction of the 
locomotives can be improved, as the weight can be equally dis- 
tributed over the wheels without the assistance of dead 
weights. 


PATENT SELF-ACTING CRAB BUCKET CRANE 
MESSRS. JOHN [H. WILSON AND CO., ENGINEERS, LIVERPOOL. 


SIDE ELEVATION 


TLEVATION OF 
BUCKET 


iit 


' Tuts crane has been designed specially to make the bucket 
or grab self-acting—to open 2nd close and to fill and empty 
itself autematically. The bucket may be used for discharging 
grain, coal, or sand, &c., as well as for dredging purposes. 

e grab can be used for excavating and general contractors’ 
work, also for lifting coke and other material of a like 
nature. The crane as shown is fitted with two chain barrels 
as seen on annexed sketch, and the bucket or grab is worked 
in the following manner :—The top barrel marked A and 


chains A, are for liftingtheload. The lower barrel marked B and 
chain B, open the bucket D for discharging its contents. The 
barrel B is driven from the lifting barrel A by means of a 
messenger chain C. When the bucket is filled and lifted to 
its required height and position for discharging, the barrel B 
is held fast by a powerful brake E; the lifting barrel A is 
then thrown out of gear by means of a suitable clutch and 
lever, whereupon the bucket opens and empties itself. The 
brake E is then released and the open bucket is lowered with 


ELEVATION 


SS 


sufficient speed to fill itself. The lifting barrel A is then 
thrown into gear again, and the chain A, closes the bucket at 
the commencement of the lift and holds it firmly when full. 
The dotted lines show the position of the bucket when open 
ready to be lowered. —_ machines can also be used as ordi- 
nary steam cranes, and when so required it is only necessary 
to unhook the messenger chain G from the Pewn.5 A. This 
patent self-acting gear can be easily and economically applied 
to any steam or hand cranes now in use. 
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SOAP-MAKING MACHINERY. 

Tue various operations to which toilet soap is subjected, in 
order to bring it into the market, may be under the 
seven following headings :—(1) Slicing or dividing into thin 
slices the purified soap cakes extracted from the boilers ; 
{2) pounding, or trituration of the solid masses, colouring 
matters and perfumes ; (3) sifting the products ; (4) reducing 
the soap strainings into a paste, and mixture of the colouring 
and perfumery ingredients ; (5) kneading and running out the 
paste in a continuous film in certain forms; (6) cutting up into 
cakes or squares; (7) pressing and marking the squares. These 
operationsare atleast successively carried outin thesoap-making 
machinery constructed by Messrs. Beyer Fréres, illustra- 
tions of which we now give. 

The manufacture of toilet soap by this system requires the 
soap bars not to be more than 1} square inch in section. 
These bars are then placed in the ‘‘slicing mill,” shown by 
Fig. 1, which slices or ‘cuts up these bars in tine soap shavings, 


so as to accelerate the desiccation and to facilitate the mixi 
in of the colouring and scenting ingredients. The slicing mil 
consists of two discs, rae on a horizontal shaft, carried 
on a cast iron frame. These discs are fitted with twelve 
blades, which cut up the bars placed in two inclined hoppers, 
og allow the shavings to fall into a box placed underneath 
e mill. 
The soap now reduced into shavings is next ground or 
unded in a grinding mill worked by steam, as shown in 
ig. 2. The object of this operation is not merely to obtain 


Fig. 2 


a homogeneous paste thoroughly well mixed, but also to 
secure an intimate combination between’ this paste and those 
colouring and scenting ingredients, &c., which it may 
be desired to assimilate with the soap; a soft, unctuous, 
and well bound paste is thus obtained. This crushing 
mill consists of four granite cylinders, set in pairs one 
above the other, so that the four grind from bottom 
to top. After the soap shavings are charged with the scented 
and colouring matters, they are deposited by the attendant 
into a hopper, whence they are taken up between the first 
and second cylinder, and so ground for the first time. Bya 


Fig. 3 


differential rotary motion the soap arrives automatically 
between the second and third cylinders, and after being thus 
ground for thesecond timeitis similarly passed between thethird 
and fourth cylinders, and again crushed. This top roller is so 
constructed as to be able to deliver the soap paste it receives 
into the fore-mentioned hopper, so that this grinding opera- 
tion is repeated over and over again till the attendant, by 
shutting off the passage between the top roller and the 
hopper, forces the soapy paste to fall off the top cylinder into 
a box placed underneath the machine. To insure a still more 

ect mixing, a comb is inserted to divide the soapy paste as 
it passes through the machine. Fig. 3 shows a grinding mill 


Fig 4 


ce ange state out of a small opening in front of the 
machine, and delivers the paste in a kind of endless roving 
or sliver, remarkable for its neat form and its lustrous polish. 
This machine has, however, been supplanted to some extent 
by the kneading mill shown in our Fig. 5. The latter, though 
entirely different in its construction, fulfils the same functions 
as the preceding machine, in addition to delivering the squares 


Fig. 5 


ready cut to any desired weight, which additional operation 
was formerly done by hand. It is by the aid of this last- 
named machine that the perfumery trade has been able to 
suppress many repeated and costly manipulations often taking 
upfiveorsix weeks’ time to perform, and of thusrapidly manufac- 
turing toilet soaps in large quantities. This kneading mill 


Fig. 6 


consists of a mechanical pestle, which rams or beats down the 
soap paste into a metal cylinder. Beginning by extractin 

the air contained in this paste, increased pressure applie 

thereon forces the paste out of an opening of determined 
area. A knife working automatically cuts—according to the 
size and kind of manufacture required—the in such a 
manner that each piece is exactly cut to the same size, and 


consequently is also of the same weight. If larger or smaller 
pieces are required, all that is necessary is to change the size 
of the outlet piece, and to alter the wheel gear working the 
fore-mentioned knife. 

The soap thus obtained in squares of a certain size and 
weight has now merely to be stamped and shaped, and this 
is done by the press shown in hig. 6, which illustration 
explains itself. It is only necessary to add that soap manu- 
factured in this style, ina dry state, is at once ready for the 
market, without fear of its losing its shape or its lustre. Ina 
future article we will revert to the machinery constructed by 
the same firm for making ordinary household soap. 


THE DUSSELDORF EXHIBITION. 


THE nocamguning illustration gives some idea of one of 
the most tastefully and effectively arranged trophies in the 
Dusseldorf Exhibition. It comprises the chief of the 
collection of tubes exhibited by the well-known firm of J. P. 
Piedboeuf and Co, of Oberbilk, near Dusseldorf, the tubes 
made by whom have not only a large sale in Germany, but 
their superior quality has enforced their adoption for loco- 
motive and other work in this country. The tubes are made 
of the best iron, are twice welded, and drawn over mandrils 
and through dies. In the Dusseldorf Exhibition, tubes so 
made are shown from a little over one millimetre to about 


12in, in diameter. The trophy, it will be seen, is constructed 


of tube and fire-box plates for the pedestal and capital. The 
base, die, and cornice of the pedestal consist of one flan; 

fire-box"plate and two tube plates, while the capital consists 
of similar parts of boilers, all of which are pressed from flat- 
plates by Piedboeuf’s stamping machinery as used to some 
extent in this country. The entablature is of wood, as no 


=} parts of boilers would come in for representing this, The 


tubes forming the column are about 16ft. in length, and bent 
to the curvature necessary for the optical preservation of a 
true form of the column. The trophy has a very fine and 
striking appearance not conveyed by a small engraving. 


A New TerecrarH Macuine.—Mr. Royal E. House, the last 
of the original telegraphers of the Morse time thirty years ago, 
has, it is said, perfected a systern by which from 250 to 300 words 
a minute can be transmitted, received and permanently recorded. 
and which is automatic. The first is built on the general 
principle of the type-writing ine, but instead of printing 
characters cuts long slits of greater or less length in some strip 
of hard and stiff Manilla paper, with pointed knives, which are 
raised alternately through the lower and upper edges of the paper 
by a system of levers worked by a series of brass keys, the stri 
o' ee passing from a wheel through a narrow brass galley oon 
under a constant — over the little slots through which the 
knives work. e length of the slit indicates the letter 
to a small fraction of an inch. The strip of paper, whose 
marks are not those of a punch, but cut slits in a rapidly moving 
strip, is then ey in a machine connected with a ape 
and moves quickly through it. Two constantly revolving whee 
with sharp but not keen edges fall readily into the slits—upper 
and lower alternately—of the paper, and thereby make an 
electrical connection with a a instrument at another 
office, with a set of knives similar to those in which the original 
slip is placed. The knives in the second machine cut slips of a 
length corresponding to those in the original and can be read by 
an expert, although they can be printed in the fourth machine 
with such rapidity as to make handwriting comparatively tedious 
and useless. This last instrument prints on somewhat the same 

rinciples as the gold and stock automatic telegraph, but the 

letters are printed from the cut slip without any interference 
than that of the power, by which the machine is run. These 
messages record themselves, and the presence or absence of an 
operator at the receiving end is of no consequence. They can be 
sent with all the rapidity of which perfect mechanism is capable, 
and will, it is claimed, average 200 to 250 words per minute, or 
approximate 15,000 words per hour of constant work. 

delay will be in preparing the instruments, and the 
work then can accomplished by operators at such 
times as the wires are occupied from other stations. 
Perhaps the most remarkable feature of the system and the one 
which will strike ey and electricians as the most improbable 
is the simplest. It is that all messages can be sent to any 
particular station and to no other, and without being heard or 
repeated at any other. The ‘‘ call” is so arranged in its automatic 
way that while the machinery is in movement in every office, the 
knife-like wheel only fills the call slits on the tape in the office 
for which it is intended, giving an automatic reply, and the 
similarly moving wheels in every other office, failing to fit the 
slits, have no impression. 


ENGINEER. 
| working with three only instead of four crushing rollers. 
The capacity of the machine shown in Fig. 2 is about 7 cwt. 
“ | of paste per hour through the four cylinders. 
The soap paste having undergone the preceding operations, 
| may be now delivered to the machine represented by our | 
| Fig. 4. An internal endless screw forces the paste in a highly | 
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LAWRENCE'S BOAT LOWERING APPARATUS. 

THE accompanying engravings illustrate a new block, 
invented by Captain G. Lawrence, Fenchurch-buildings, 
Fenchurch-street, for lowering boats. This block is made of 
two cheeks, rivetted together through a cast iron arched 
iece, round which the hauling chain is passed. The chain is 
ept in its place by a boss or stud, which prevents it coming 
out of the groove in the block. The end of the chain termi- 
nates in a slotted shackle, C, which is passed over the two 
hooks at the bottom of the block. One of these hooks, A, 
is a fixture, whilst the other, B, is free to swing upon a pin 
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in its upper end. This latter is the detaching hook, whilst 
the former may be used for the other end of the sling, and 
will thus draw the sling away when one end is released. The 
detaching is effected by a light releasing cord, carried back 
over the davit of the crane to the man in charge, or it may be 
secured, and the hooks will act automatically. One essential 
characteristic of this detaching block is that it may be 
arranged so that the weight cannot possibly be set free 
until it is safely landed. 

It will be seen that the 
detaching or releasing cord 
is very light, and is attached 
to the block, so that whilst 
the weight is on the fall, 
the whole weight must be 
lifted before the releasing 
action could take effect. 
When, however, the load is 
safely landed, the weight is 
taken off the block, which 
may then be easily lifted 
on canted, as shown. By 
the removal of the strain 
on the fall chain, the shackle 
and swinging link fall per- 
pendicularly by their own 
weight, and allow the sling- 
ing chain to be released. 

is block has had a con- 
siderable application to 
cranes and davits for lower- 
ing cargo at sea, and boats 
on the Thames Conservancy 
jers. The boat is de- 
ed before she is water- 
borne, and can be released 
automatically and instanta- 
neously from the pier. For 
the prompt release of boats 
before they are water-borne, 
the releasing chain is made 
sufficiently strong to be 
belayed so as to take the 
weight sufficiently to re- 
lease the boat before she is 
water-borne. The block has 
now been tried extensively, 
and all the reports we have 
heard of it are highly 
favourable. Captain 
rence is a practical sailor, 
and his experience at sea 
has kept him clear of mis- 
takes made by those who 
lack his knowledge. The 
block is right, 
and will, we fancy, 
to give satisfaction. 
his ‘‘ block,” as a means of expediting and simplifying the 
“letting go” of anchors from ships, &c., has only to be 
attached to the hook of the lower purchase block of the davit 
tackle, now in use for ‘‘catting” and “fishing” the anchor, 
and used in a manner similar to that shown in the drawing 


} 
| 


| The inlet cone B is connected to the main steam pipe or other 
| source of steam supply, and the rear of the outlet cone com- 
| municates with the engine cylinder about the middle in hori- 


| illustrating this boat lowering from the piers of the Thames | 

Conservancy. The anchor having been lifted off the vessel’s | 
deck by the tackle, is swung out board and lowered until the 
releasing chain or wire rope, which is made fast between the 

block and the davit-head, becomes tight, when the immediate 
release of the anchor is effected. In order to keep down the 
size of the — chain or “‘sling” used for carrying the 

anchor, one end of it can be placed in the hook, and the other 
end after passing through the ring of the anchors, in the jaw. 
| The jaw end pang slipped, the sling, when away from the 
| anchor, can be brought back on the hook ready for use 
| again, 


LOAD ON CHAIN 


SIDE VIEW 


ROYLE'S PATENT OLEOJECTOR. 

| Tux oleojector is an invention for lubricating steam engine 
| cylinders and slide valves. A small jet of steam taken from 
any high-pressure part of the engine is allowed to play into 
the cylinder, and the suction created by this well-known and 
positive action is employed to carry the lubricant into the 
| cylinder even against considerable pressure. Fig. 1 is a side 
| sectional view, and Fig. 2 side elevation of the oleojector. 


FIG. | 


zontal engines, and the upper end in the case of vertical 
engines. The suction produced by the small jet of steam 

assing these cones as the piston reciprocates on the cylinder 
is utilised to draw the lubricant into the cylinder, which falls 
on to the cup O in 2 measured quantity. A valve F is 
arranged to prevent the return of the oil. G is a cistern 
or receiver for aay | the lubricant, and which is pro- 
vided with a loose cover I. A regulator L controls the quan- 


| tity of lubricant—falling drop by drop out of the cistern G 


on to the cup O—to the greatest nicety. At each successive 
period of low pressure in the cylinder a jet of steam 


passes 
| through the cones B and C, and the suction thereby produced 


OFF CHAIN 


RELEASING CORD TICHT 


RELEASED 


opens the valve F and draws in any oil or other lubricant that 
has been fed to the cup O, and carries it into the cylinder in 
the form of a fine spray. At the period of high pressure in 
the cylinder the valve F closes, and so prevents the oil re- 
turning. The makers are Messrs. W. H. Bailey and Co., 
Albion Works, Salford, Manchester. This firm are just now 
completing under Government inspection the fifth of a series 
of gauge testing cabinets for the East Indian State Railways. 


Triat Trip or A TYNz- 
Steamzr.—On Mon- 
day the s.s. Otway Tower ran 
her trial off the Tyne. She 
has been built by Messrs. 
Wigham Richardson, and 
Co., of Newcastle-on-Tyne, 
and is of the following 
dimensions :—Length, 3 
breadth, 35°3ft.; depth, - 
25°6ft.; classed 100 Al at 
Lloyd’s, under special survey 
of hull and machinery. She 
is constructed on the three- 
decked rule, and fitted with 
water ballast on the bracket 
system, has short poop and 
topgallent forecastle, and is 
covered in amidship for one- 
fourth of her length, affording 
protection to her machinery 
in heavy weather, and pro- 
viding shelter for cattle or 
deck passengers. i 


facilities are afforded for the 
rapid working of cargo, and 
the vessel is steered from 
amidships: by Higginson’s 
steam-steering gear. 

he has lofty ‘tween decks, 


| A is the body or injector portion provided with the cones B 


and C, which are fixed in position and require no adjustment. 


revolutions 64. This very satisfactoi 
face of a strong north-east breeze and a heavy beam sea. This 
fine vessel, owned by Messrs. Stumore, Weston, and Co., of 
Liverpool and London, is intended for the American and East 
Indian trades, 


8ft. high, for 
ing troops or cattle, carefully 
ventilated, and all holds are 
fitted with special apparatus 
for fire. The 
engines, also by Messrs. 
Wigham Richardson, and 
Co., are of the following 
dimensions:— Cylinders, 3lin. 
and 62in. diameter, by 48in. 
stroke, designed to indicate 
when under full steam 1000- 
horse power. The boilers, of 
Siemens-Martin steel, are 
constructed for a working 

ressure of 90 lb. to thesquare 
inch. Onthe measured mile 
she averaged eleven knots per 
hour, the _ high-pressure 
engine indicating 487 and the 
low-pressure 492, making a 
total of 979-horse power, the 

ressure at the time an 

vacuum 27}in., an 


result was attained [in the 
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CONSOLIDATION LOCOMOTIVE FOR THE | 


PHILADELPHIA AND READING RAILROAD. 


WE are indebted to our eantemporary, the American Railroad | 
Gazette, for the particulars concerning a somewhat remarkable | 
locomotive, which we illvstrate this week on page 288. This 
is one of several heavy goods engines recently built for the 
Reading Railroad by the Baldwin Locomotive Works, of 
Philadelphia. These engines have the Wootten fire-box, for 
burning fine coal. Its construction is shown clearly by the 
engravings, from which it will be seen that it extends later- | 


ally over the frames and trailing driving waeels, so as to be | 
8ft. wide inside. The following are the principal dimensions | 
of these engines :— } 


Cylinders... . 20in dia. by 24in. stroke 
Driving wheels 50in. dia. 

Truck wheels .. .. 30in. dia. 

Driving wheel base - 1léft. 9in. 

Total wheel base 22ft. 10in. 


9ft. 6in. long by Sft. wide 
4ft. Sin. 
on. a 2in. dia. by 11ft. 6}in. long 
Heating surface in tubes .. 1190 square feet 
Heating surface in fire-box. . 167 square feet 
Heating surfacetotal .. .. .. .. 1357 square feet 
Grate consists of water-tubes and cast iron bars. 


Smallest diameter of boiler 
197 tubes .. ee 


Driving wheel journals Tin. by Sin. 
Track wheel journals .. 5in. by Sin. 
Steamports .. .. .. . léin. by l}in. 
Exhaust ports.. .. .. .. .. .. by 2hin. 
The boiler is fed by two No. 8 Sellers injectors. 
Capacity of tank +. +» 2800 gallons 


Diameter of tender wheels... 30in. 
Journals of tender.. .. .. Sfin. dia. by Sin. long 

The fire-box slopes downward and is stayed on top and 
sides with stay bolts. The engines also have feed-water 
heaters which are shown under the running board. We regret 
that we are not able to give the weight of these engines nor 
any report of their performance. 


THE CAUSES OF EXPLOSIONS.—ATMOSPHERIC 
CHANGES AND BLOWN-OUT SHOTS. 
By A. H. Lzecu, Staveley Colliery, Chesterfield.* 

ALL the readers of this journal are no doubt greatly interested 
in this subject, which was brought before us by Mr. Cobbold in 
the November number. It is one which has for some time had 
the careful attention of our most scientific men. The Royal 
Commission on Mines, which is now being held, has this for one 
of its principal subjects for consideration, and its report 
compiled by such an array of clever, scientific and 

ractical men, will undoubtedly be of very great value 
in determining the extent of the relation between 
atmospheric variations and the discharge of fire-dam 
and it will be looked forward to with considerable 
interest by the mining world generally. It is to be 
hoped that it may conduce to the safety of mines, and 
give positive proof as to the soundness of theories 
relative to the predisposing causes of explosions which, 
although they may be correct, are after all only 
inferences taken from a few cases. Mr. Cobbold 
says that the majority of explosions of firedamp 
occurred most Pome when the barometer was on 
the move; and he might have added that they 
happened most often when those barometric changes 
were most rapid. When it is considered that a fall of 
an inch of the mercury is equivalent to a diminution 
in the atmospheric pressure of about 70 lb. per square 
foot, it may be readily conceived that such depression 
may affect not only the discharge of gas, but the 
stability of the roof and sides of the roads in mines, 
to a very considerable degree. This is easily under- 
stood, but the fact that there may be as great a 
discharge with a rising barometer is at present inex- 
plicable. In looking over the deputies’ or firemen’s 
reports, it is generally found that much more gas is 
reported when the barometer is changing than when 
it is steady. The writer has in his possession a copy 
of some observations which were made some months 
ago. at a colliery, as to the relation of atmospheric 
pressure to the discharge of firedamp, and having 
thought that they may be of some interest as illus- 
trating this subject, he has appended them to this 
pane It will, perhaps, be necessary to explain briefly 

ow these observations were taken. At the colliery in 
question a fire had occurred which had spread so 
rapidly that it had been necessary to isolate that 
portion of the workings in which the fire had taken 
place. This was done by building strong air-tight 
rick stoppings round the district. A Gin. pipe with a 
flap-valve opening outwards was inserted in the 
stopping at the return end, and in this pipe a 
water gauge was fixed which was registered four 
times each day,‘and at the same time the height 
of the meter was read. is was carefully 
done for a period of about six months, until the stoppings were 
broached, and the district re-entered. The stoppings were aul 
se air-tight, and consisted of two 9in. brick walls about a 
oot apart, with sand rammed between them. It was found that 
the pressure of gas given off did not vary inversely with that of 
the atmosphere, as might be expected; but with a settled 
barometer the water gauge showed a moderately uniform line, 
the more important changes only occurring when the barometer 
was unsteady. It was also noticed that for the most part the 
pressure of gas was lower during the night than in the day time, 
which may perhaps be accounted for by the difference in density 
of the atmosphere due to the lower temperature. These obser- 
vations do not exactly prove, but they go a long way to confirm 
the theory that the discharge of gas in mines is ruled to some 
extent by the barometric variations. It does not follow that 
with a high barometer there is least gas given off, nor does it 
follow that with alow atmospheric pressure there is most gas, butit | 
appears to the writer that it is in sudden changes, whether up or 
down matters not, where lies the danger of unusual quantities of 
firedamp being discharged. It is for scientists to solve the seeming | 
paradox which allows a greater escape of gas with a higher baro- 
metric pressure, while what colliery managers have to do is to be 
well prepared for such occurrences. There is strong proof that 
the unsettled state of the atmosphere has something to do with the 
escape of gas, but to what extent it affects it is yet uncertainly 
own. 

Here it may be well to consider the practical application of this 
knowledge to mining. What provisions must a viewer make to | 
guard against any danger arising from these barometric varia- | 
tions? It is absolutely impossible to carry out a rule that no | 
shots must be allowed when the barometer is unsteady, and it is | 
equally impracticable to enforce a rule which requires that | 
immediately any atmospheric change is predicted, or as soon as | 
the barometer ceases to be steady, the fan must be increased in | 
speed, or the furnaceman must use more coals in order to keep up | 
a bigger fire than usual; nor would it be at all practicable to | 
enact that on being told of such changes of atmospheric pressure, | 
the deputies must use more care in examining the places which 
ordinarily he is supposed, and compelled by Act of Parliament to | 
thoroughly inspect and report upon ; for a manager in adopting | 


| 


* Read before the British Association of Mining Students. 


| The questionjis really one of £8. d., aud one which depends in a 


| force like powder. It appears on the face of it rather strange 
| that the miners themselves, who are the persons most affected, 


| used, and it is the miners who have resisted the innovation. 


such rules would give a tacit admission that great caution is not 
always exercised in his pits. It is necessary at all times, whether 


able thunderstorms and an excessive exudations of fire-damp, or | 
whether it is as steady as a clock, that the workings in any mine | 
should be carefully inspected and the lamps thoroughly examined 
and tested, so that the mines should be comparatively safe, I | 
say comparatively, because, with the contingencies of defective | 
safety lamps and outbursts of gas, perfect safety is impossible. 
And if the viewer were to receive a warning that the barometer | 
was about to ty, he rise as much as 2in. in one night, he could | 


do no more than he had already done towards ensuring the safety | 


| of his workmen, unless he were to bring them out, and shut the | 
‘a up until the barometer had finished its vagaries, and had | 


ecome settled once more. The writer would not assert that the | 


| warnings of the barometer should be disregarded altogether ; far | 
| from it, but that without using any extraordinary caution a pit 
| onghtto be always in the highest possible degree of safety ; for if the | 


state of the atmosphere has anything to do with the discharge of | 
firedamp, it may be taken for granted that the quantity of gas | 
given off will be affected most by those barometric variations | 
which _ the most rapid, and perhaps give little warning of their | 
approach. 
uming then that a mine is as safe as it can possibly be made 
as regards ventilation and system of working, and that it would | 
not altogether be a misnomer to call the lamps used by the name 
of safety lamps, there still remains one very important question, and 
that is the use of powder. It will not be disputed that a great num- | 
ber of colliery explosions have been attributed to blown-out shots; | 
and although the wrong cause has been assigned in some instances, 
et undoubtedly many explosions have been the direct results of 
Seaawh shots. In dealing with this question it will be well, 
perhaps, to consider the conditions under which one of these 
shots must be fired so as to produce an explosion. It is necessary, | 
of course, that there shall Gan present with which the flame of | 
the blown-out shot, or that of a lamp, may come in direct contact. 
The flame of the former has been known to reach as much as 
fifty yards in the presence of finely divided coal-dust, and experi- 
ments have proved, as Mr. Cobbold says in his paper, that it is | 
possible to ignite gas at a good safety lamp, by concussion in the | 
air, at some distance away from the shot itself. Knowing this to | 
a fact, and that it is necessary by Act of Parliament for the | 
fireman or shot-lighter to examine carefully the place where the | 
shot is to be fired, and the places contiguous thereto, it | 
will be only reasonable to suppose that-in many instances, 
in which blown-out shots have really been the cause of 
explosions, the gas has been ignited through concussion in the 
air, and at some distance away from the shot-hole ; for it is only | 
fair to assume that at a well-managed colliery the shot-lighter | 
does comply with the 8th general rule, and really examine 


the places carefully before fring the shot. The writer has seen 
one case himself in}jwhich the evidences of the explosion were | 


END VIEW OF CONSOLIDATION LOCOMOTIVE. 


most severe three or four hundred yards away from the blown-out 
shot, and they showed to him most clearly that if the shot had 
really been the primary cause of the explosion, its flame did not 
come in direct contact with the gas, but that through concussion 
the flame of a safety lamp had been blown through the gauze, and 
so caused the disaster; and his object in writing this has been to 
show that with the most perfect conditions as regards inspection 
and ventilation, it is possible to have an explosion. Nobody will 
care to a that the use of powder has resulted in explosions, 
and it would indeed be useless to argue about its being dangerous. 


great measure for its settlement on the decision of the owners. 
It will be a long time before legislation will venture to deal with 
it, for the great difficulty would be in drawing a hard and fast 
line as to what mines are to be labelled dangerous; and it would 
be perhaps rather hard on those colliery proprietors who work 
seams which can scarcely be got without the use of some strong 


and terribly affected too, have rarely, if ever, taken the initiative 
in suggesting the prohibition of powder. In most instances 
where its use has been discontinued it is the masters themselves 
who have first made the suggestion that it should be no longer 


When, however, it is considered that to them as to the owners, 
the question resolves itself into one of £5. d., it is perhaps 
scarcely to be wondered at. One cannot help thinking that if 
those among the miners’ agents, who call themselves champions 
of the working classes, had only applied their energies towards 
establishing a kinder and better feelin between master and man, 
instead of having sown seeds of Pome | between them, there might 
have been fewer accidents of all kinds, for the master would have 
known that whatever he brought forward towards lessening the 
dangers of mining would have been received in a good spirit b 

his workmen. The difference in the cost of working is after all 
not much in many hard coal seams with a good roof and floor, 
and where the long wall system can be adopted, because the coal 
will generally come down easily after being holed. It is, however, 
in winning out where powder is most required, and here the great 
danger lies. Its use may be most strictly prohibited in the long 
wall, or broken districts, where it is fle gas may lodge in the 


| that ‘experiments have 


| if Mr. Bunning would kindly ~— the experiments 


goaf; and yet if it is allowed in the whole or headings some 


distance away, a blown-out shot may occur, which may through 
concussion blow the flame of a lamp in the long wall through the 


| the barometer is behaving in such a manner as to foretell innumer- | gauze, and so cause a most disastrous explosion. 


In some cases the pe of using powder in a fiery mine has 
been acknowledged by allowing shots to be fired only in the night 
time. Thisis undoubtedly one step towards safety, as it only risks 
the lives of some ten or twenty men, instead of perhaps two or three 
hundred. But even this is nota preventive ; itis only a lessening 
of the probable fatal results of an explosion. Many owners have 
abolished the use of powder in their pits, and it is to be hoped 
that their good example may be speedily followed by others who 
work seams equally fiery. owever desirable it may be to know 
how far meteorological changes affect the discharge of firedamp, 
it can never be so important a question in mining as that of the 
use of powder. It is a hard but stubborn fact, that by a single 
word the owners could abolish one of the most prolific causes of 
colliery accidents. Surely it is a strange thing, this characteristic 
of man, which incites him to invent theories, and wander about 
seeking some possible predisposing cause, whilst the immediate 
one lies neglected before him staring him in the face at every 
turn in his research. What earthly practical use is there, and 
what possible benefit can be obtained from even a perfect know- 
edge as to the quantity of firedamp given off under different 
atmospheric conditions, whilst flame-producing explosives con- 
tinue to be used? The time will certainly come when powder in 
fiery mines will be a thing of the past, but not until that time does 
come will the minimum number of colliery explosions be reached. 
Since writing the above the writer has had the opportunity of 
perusing Mr. Bunning’s paper in the December number. He says 
been made which show that firedamp 
exists at a common tension of some hundred pounds on the square 
inch in the solid coal.” ‘This is no doubt true in a great many 
cases, but one can scarcely think it would be correct to say that 
such an enormous gee exists in all coal seams which give off 
firedamp. It would, in the writer’s opinions, be a very good thing 

e mentions 
in this journal, as they would be exceedingly interesting whilst 
the subject is under discussion. If it be true that such a great 
pressure as this does exist, then barometric variations can have 
very little effect on the discharge of gas from coal, and it is to 
goaves we must look for any abnormal exudation of firedamp, 
which may be caused by atmospheric changes. 

Mr. Bunning’s suggestion as to the isolation of goaves by 
building air-tight brick walls round them is scarcely practicable, 
nor is it desirable that goaves should be — shut out, as it 
would only be creating huge reservoirs brimfull of gas, b 
keeping the firedamp in, and any derangement in the bric 
stoppings or walls might fill the workings with an explosive 
mixture. In all cases where it is possible, the return air should 
sweep past the edge of the old goaves, and carry away the gas as 
it is given off direct to the upcast pit. He also suggests that the 
wind has something to do with the ventilation of a mine. This 

is pubabhy true to a great extent where the workings 
are ventilated by a furnace, and especially in shallow 
mines. Many cases are known, inthe West Durham 
coalfields, in which the air current has been almost 
reversed by a sudden change inthe wind. It is ques- 
tionable, however, whether the direction of the wind 
does materially affect the ventilation in deep mines, 
or where a fan is used and the motive column is high. 

Mr. Bunning is certainly correct in thinking that it 
is essential that a complete series of observations 
should be made at one particular pit, in order to 
ascertain what definite law does really exist as to the 
relation of atmospheric variation to the exudation of 
gas. If the state of the atmosphere be not noticed at 
the same colliery at which the discharge of firedamp is 
observed, very conflicting results will be obtained. 
Meteorology in its relation to mining is a most 
interesting study, and offers at scope for observa- 
tion to every student; and the prevalence of gas in 
the deputies’ report might be made the subject of a 
very useful diagram ; and from a periodical examina- 
tion of the return air by one who understands the use 
of the spectroscope, an exceedingly interesting chart 
might be made, which would show witha = degree 
of accuracy the quantity of gas given off daily in the 
mine; and this compared with the atmospheric 
variations, and the velocity of the air for the same 
period, would perhaps throw considerable light on the 
question now under discussion. 

The object of this paper has been to show that 
however desirable and even necessary it may be to 
understand the amount of danger to be apprehended 
from sudden atmospheric changes, through the exuda- 
tion of unusual quantities of gas,yet we should not 
blind ourselves to the fact that so long as we continue 
to use a flame-producing explosive, disasters will 
happen in our mines, which may justly be attributed 
to the use of powder. This is not mere sentiment, but 
a plain fact. Is valuable property to be destroy 
are still more valuable lives to be sacrificed, an 
homes made desolate, for the sake of at the most a 
few pence per ton? Who is to answer this question? 

e owners, or must Legislation step in and com 
the discontinuance of the use of powder in fiery mines ? 


Tramway TO THE GrANT’s Causeway.—In the last session a 
rivate Bill was passed through Parliament, viz., ‘‘ The Giant’s 

‘auseway, Portrush, and Bush Valley yen | and Tramway 
Act,” which authorises the construction of r tramways on a 
system differing from that in ordinary practice, and by which a 
very great saving in the cost of construction and annual expendi- 
ture in working expenses is obtainable. The construction of 
tramways upon this system, at a cost of about £2000 a mile, 
instead of the usual £5000 to £15,000 i) mile, is particularly an 
advantage to countries like Ireland, or remote districts in 
England, where tramways constructed at the usual cost could 
not ibly be remunerative. The proposed new system is 
suitable rather for road tramways, as distinct from street tram- 
ways, for connecting outlying towns, villages, quarries, or mines 
with the large centres, or railway stations, or for opening up any 
attractive bits of scenery where a railway would be most objec- 
tionable. e tramway is laid on a raised siding along the 
margin of the road, which forms an ordinary pathway for foot 
passengers, having a stone kerbing along the outer edge, and 
gravelled or asphalted throughout its length. This siding or 
pathway is raised about 3in. to 5in. above the surface of the road, 
so as to prevent the passage along it of carts or other vehicles, 
and so dispenses with the necessity of aig | to pave the tram- 
way with square sets—a very large item in the usual cost of con- 
struction—and also prevents the wear and tear of the surface by 
other vehicles than the tramcars. The formation width of the 
tramway is from 6ft. to 7ft., on the outside of which the usual 
country road fence or wall is placed ; the gauge of the tramway 
is 3ft., laid with ordinary railway rails weighing about 38 lb. to 
the yard. On the Giant’s Causeway and Portrush Tramway the 
system above described is to be adopted, and steam traction em- 
ployed, powers for such having been obtained. It is ee 
that by this tramway a very large tourist traffic to the Giant’s 
Causeway wi accommodated, in addition to the ordinary 
local passenger traffic, and a large traffic in goods, iron ore, 
and limestone. The tramway will run alongside the platform 
of the Belfast and Northern Counties Railway Station at 
Portrush and be also connected directly with the harbour at 
Portrush ; it will also form a junction at Bushmills with the 
Bush Valley narrow gauge railway ; the tramway is expected to 
be open for traffic by next summer. Mr, W. A. Tr: C.E., 
late of H. M. Geological Survey of Ireland, is the engineer, 
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THE ENGINEER. 
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CONTRACTS OPEN, 
RAILWAY BRIDGE ACROSS THE TEES, 


ne works comprised in this contract consist of the erection of 
a railway bridge across the river Tees, on the north side of the 

resent railway bop. | the excavation for the lowering of the 
evel and widening of the North-Eastern Railway from the Tees 
Bridge to a point about 240 yards eastward from the present 
station ; the construction of two over-bridges, and the diversion 
of the ‘Thornaby-road and Mandel-road so as to pass over the 
said bridges; the construction of a carriage drive from the 
Mandel-road to the intended passenger station ; the construction 
of a horse and carriage loading bank, and of various retaining 
and fence walls, and of culverts, drains, and embankments. Our 
engraving illustrates the bridge over the Tees. We = so much 
of the specification as applies to the bridge, and a bill of quan- 
tities for the whole contract. 

Excavation.—The excavations for the foundation of the land 
piers must be conducted carefully, so as not to endanger the 
railway or present bridge on the river banks. The width and 
length of the excavations must not be more than is absolutely 
necessary, and the sides and ends must be properly planked and 
strutted or shored. The material excavated must be deposited 
either in the line of the railway embankment, or taken to sea in 
barges; if any of it is deposited in embankment, the engineer 
may require it to be taken an average distance of 55 yards, and 
carefully laid in horizontal layers. The engineer shall decide how 
much, if any, material is to be put into embankment, and how 
much taken to sea ; but for the purpose of their estimates parties 
tendering may assume that 525 cubic yards will be deposited in 
embankment, and the remainder taken out to sea. In preparing 
for putting in the cylinders in the river, the contractor will be 
allowed to dredge away the slag which surrounds the piers of the 

resent bridge to the depth shown in drawing No. 3, but no 

eeper, unless he takes efficient means, by driving piles of wood 
or iron, to prevent the slag from being removed from the sides of 
the present piers. The material within and underneath the 
cylinders must be removed by means of scooping or dredging in 
such a way as the engineer may approve of, or Be yen in 
the ordinary manner after the water has been excluded from the 
cylinders by the tic—p] pparatus. Pumping the 
sand will not be allowed. All this material must be taken out to 
sea in barges. 

Cylinders.—The pion, which are shown in the drawin; 
to be of cast iron, of the quality described under the gen 
Cast Iron. The parts of the cylinders which are 7ft. in diameter 
are to be cast in rings; those of larger dimensions in segments. 


of good sound Memel, red ive or pitch pine timber, and must be 

riven by a ram weighing 1 ton, and having a fall of 6ft., and 
must driven until they will not move more than }in. with 
each blow. The lower part of the piers will consist of brick- 
work of fire-bricks set in cement mortar, both bricks and 
mortar to be of the same quality as those prescribed in the 
specification for the other piers. The upper part of the piers 
must consist of ashlar 'y set in tt mortar. The girder 
seats must be secured to the masonry with proper holding down 
bolts and nuts. These bolts must be P mer ho gp and fixed in the 
stone with molten lead. 

Girders.—The girders must be of wrought iron, of the best 
Cleveland make, the brand and make to submitted to the 
engineer for approval before the materials are purchased. Trial 
strips must be cut from such plates or other material, and tested 
at the expense of the contractor, and must stand the following 
tests :—All plates must stand a tensile strain of 20 tons to the 
square inch of original area without breaking. The trial strip 
must then be broken by tensile strain, and the reduction in area 
| before tearing must not than 10 percent. All T-irons 

and L-irons must stand 22 tons to the inch, and the reduction of 

area before fracture must not be less than 18 per cent. Allrivets 
| and bolts throughout the bridge must be of the best scrap iron, 
and capable of bearing a strain of 26 tons per square inch. The 
bolt heads and nuts must be clean, and perfectly formed, and the 
screws deeply and papas cut. All rivet and bolt holes are to 
be drilled. Those in the top an@ bottom flanges, and wherever. 
itis practicable must be drilled with all the plates in position 
the full thickness of flange, and the whole of the 
rivet holes in the various plates, T-icon and L-irons, must fit 
one another perf : ® drifting will be allowed, but in cases 
where the misfit, ig very 
out, and larger rivets mserted, All bending and cranking of the 
T-irons and L-irons must be done when they are hot, and — 

ieces showing splits, or cracks, or other damage will be rejected. 

e abutting edges of the gs must be planed and fitted 
together with great accuracy. e whole of the ironwork before 
it is rivetted up, and when practicable after it is drilled, must be 
Sapes in boiked linseed oil. It must be previously crepes clean, 
and if required by the Ba eer, dipped in a weak acid solution 


to ensure a perfectly n surface, It must receive two coats 
of good red print before being sent out of the works. 
Cast Iron Work. i 


—_ cast iron work in cylinders, parapets, 
bed-plates, and wherever it is used in the a must be of 
thoroughly good quality, straight, and true to the drawings, and 
free from sand holes, flaws, or other. im, etal 


7, ns. The m 
t be tough and close-grained. ara, Sft. Gin. long by 


slight, the holes must be carefully rimed | 


No. 

@. Ib. 

l}in, bolts for cast iron bed plates, run withlead .. 5 

Sheet lead laid over caps of cdluitins.. ik 
Vulcanite under girderseats.. .. .. .. .. .. sup.feet 156 

Creosoted Memel way beams, and planking, fitted and fixed 

cubic feet 8568 

c. tb. 

Bolts and spikesin above .. 85 

c. Q. Ib. 

2hin. by 2}in. by jin. L iron fixing curb .. 33 os 

@ Ib. 

Bolts in cross girders over piers .. -~ 236 


Works other than Tees Bridge. 
tion for widening and lowering railway, deposited in 
From south side of travellinglines .. .. cubic yards 28,044 
From north side and site of present travelling 
ers in approas ges, an u 
subways, and welkbeaten.. .. .. .. 
Excavation for foundations placed in approaches to 
in 12in. layers, and well beaten 
Rubbish from old houses deposited 
to bridges, and in altered roads tee se 
Ballast found by raikway company, unloaded and 
placed in approac! to bridges, and in altered 
Loading. up, and g in embankment, excava- 
tion, from foun of intended passenger 


in approach 


x drawing No. 25, Fig. 1, exclusive of 
ag? drawing No. 25, Fig. 2, exclusive of 
concrete Im foundations .. .. .. .. .. 
Concrete in foundations of bridges, and walls, and 
culverts made with Barrow lime .. .. .. .. 
Concrete in foundations of culverts if made with 
Brickwork in bridges and walls set in mortar of 
Brickwork in bridges and walls set in mortar of 
Additional price for facework of pressed bricks .. 
Dry slag walls in backing of brick walls.. .. 
Drains of 9in. sanitary pipes properly seated and 


Drains of 6in. sanitary pipes properly seated and 


lin. yards 
cubic yards 


” 


Junction pipes for the above drains .. .. .. 


: 
PLAN 
The tals and top ri ust cast until the test load | direct. These when placed on their edges on bearings 3ft. | Ashlar masonry in courses, coping, caps, 
capi an p rings must not be un e has apart, must of cot applied on the quoins, girder-stones, @... .. .. 


been removed from the columns. Any variation in height oe? 
settlement must then be allowed for. The bolt holes in the hori 
zontal flanges must be drilled, and also those in the vertical flan 
unless the contractor can satisfy the engineer as to the latter, ti 
can insure accuracy of fit by casting. The abutting 
edges of the cylinders, both horizontal and vertical, must 
be planed and the whole of the joints be made perfectly 
water-tight. They must be caulked with iron cement 
of iron filings and sal ammo vertical Joints of 
the cylinders must line all the way down, The cylinder 
castings in the lower a of the cylinder up to the level of 3ft. 
above low water mark are to be dip in a hot liquid, consist- 
ing of a mixture of coal tar and pi! of such a consistency as to 
give a hard surface a thi of 
must as soon as ible aid in, an trimm 
and beaten The concrete must be packed, and 
rammed under the flanges of the cylin The concrete must 
be formed of four and a-half measures of broken slag, no piece 
being larger than will pass through a lin. ring, one and a-half 
measures of clean sharp river sand, and one measure of Portland 
cement. The Portland cement must be of quality, and ve 
finely ground, weighing not less than 1101b. per striked bushel, 
and must stand the following test. It must be capable of main- 
taining a weight of 850 lb. on an area of 2in. by 2in., seven da: 
after being made and immersed six of these days in water. e 
brickwork resting upon the concrete must consist of plate-bricks 
from the Weardale Iron and Coal Company, or other firm in the 
Auckland district, and they must be fully equal to the sample 
bricks which wilt be shown to the contractor. The brickwork 
must be carefully > well bonded in such way as the 
engineer may direct. e whole of the joints, vertical as well as 
horizontal, must be carefully flushed with mortar, which must 
consist of one part by measure of Portland cement, such as has 
been herein before described, and three parts of sharp river sand 
intimately mixed together. Each pier must be tested with 
@ load of 275 tons tr distributed over the surface of 
the brickwork, and this load must be allowed to remain 
on it until a fortnight has elapsed without any settlement. 
It must in any case remain on the pier for four weeks. The 
girder seats will be of cast iron, and it must be of the 
uality specified for cast ironwork. Both the upper and under 
g surfaces must be planed perfectly true and parallel, and 
between the girder seats and the masonry must be a sheet or 
vent con ween the iron and the he piers in the 
embankment at each end of the bridge are to be founded on piles 


middle of the bars, and their deflection before brea’ must not 
be less than ,°,in. The by beams and floor planking of the 
bridge must be of the best Meme! timber creosoted. They must 
be carefully bolted to the cross and rail girders as shown on draw- 
ing at 8, and the rail timbers m us be m0 out out as to require 
no packing or. Greening to insure the rails having a regular an 

even nt. The inust be creosoted at the company’s 


works at Hartlepool. ¢ contractor will be cha - per 


cubic foot for the oreos and he must pay for carriage 
of the timber a. e whole of the bridge works must 
be completed by the end of the year 1882. 


The quantities in the case of the Tees Bridge are as follows :— 


tities. 
Excavation for foundations of abutments deposited in 
embankment inclusive of all planking, strutting, sh 
Excavation from inside cylinders taken to seain barges _,, 1183 
Gast iron cylinders fitted and made water- a 4200 7 0 
st iron cy’ together tight 
Sinking cylinders, including staging, tackle, pneumatic appa- 
lin. feet 621 
Portland cement concrete in cylinders: .. +. cubicyards 153 
Portland cement concrete elsewhere... %. .. .. o 95 
Brickwork of plate bricks, in cement mortar, set inside 
Brickwork as above in abutments ie ps 410 
Ashlar masonry in cap stones of piers .. . cubic feet 560 
Ashlar in moulded cap stones of abutments .. » 583 
Ashlar rusticated, di and broached as in 
abutments of present bridge and elsewhere .. 216 
Piles in foundations of abutments, including 
driving, and contingencies .. .. .. .. ” 2409 
Crown trees, and planking fitted and fixed .. 9 689 a 
Q. Ib. 
c. Q. Ib. 
Wrought iron pile shoes, 2) 1b. each, fitted and fastened .. 1414 
Wrought iron girders, including scaffolding and erection.. .. 485 9 . A 
Q. 
Wrought iron straps round tops of cylinders, Min. by fin. .. 46 314 
T. c. Q. 
Cast iron parapets, fitted and fixed .. 8 a 
Q. Ib. 
T. C. Q. 
Cast iron bed plates, planed... 4. as 618 1 


Wrought iron girders in road bridges, fixed in 2 
Floor plates, fixed and rivetted .. 


c. 
Wrought irom bolts .. oo ev 388 0 
& 
Cast iron in ts of fitted and fixed.. .. .. .. 3918 
Concrete of cokeon bridges.. .. .. cubic yards 321 
Wood brick paving, creosoted and fixed .. +. Sup. yards 1177 
Broken slag in roads, well rolled.. .. .. .. .. cubicyards 4056 
Fine screened slag on footpaths .. .. .. .. .. = 356 
Top cover of whinstone py well rolled a 1802 
Curbstone, 10in. by Sin.,set.. .. .. .. .. lim. yards 1530 
Flagging, 2}in. thick .. yards 2851 
Slag masonry in fence walls.. .. .. cubic yards 668 
cing, a8 per specifica’ . yards 15 
tor blue stone blocks 7in. 
Pavement for road crossings, Tees scoria 
The tenders must be marked “Tender for Works at South 


Stockton,” addressed to the Secretary North-Eastern Railway, 
and delivered at his office in York not later than 5 p.m. on 


Wednesday, the 20th inst.j 


Mr. Henry Trepine, whose yacht engines we recen' 
trated, has been commissioned by the Nawab of Bahawalpur to 
provide him with a steam yacht for use on the many excellent 
canals which he has had constructed by his staff of English and 
native engineers. The yacht is to measure 30ft. in length, 
6ft. 9in. in breadth, 3ft. in depth, and is expected with its com- 
plement of passengers and stores on board not to exceed 1ft. 8in. 
in mean draught. The hull is to be formed of steel, with teak 
lining and deck. The cabin, which will be fitted with ice wells 
and luxurious appointments, is 9ft. long, and is also built of teak ; 
while the funnel, rails, and stanchions will be nickel plated. The 
little craft will be propelled by means of twin screws, worked by 


illus- 


a Lye of inverted direct-acting engines, which are built on 

side of the boiler, a little abaft the smoke-box. The cylinders 
are 5jin. in diameter, with a stroke of the same length, and 
haga | up to 300 revolutions. The boiler, which is to be heated 
by wood, will work at a pressure of 120 Ib., and the engines will 


be worked at a high rate of expansion, the cut-off in the slide 


being at half-stroke. 
and th 


The indicated power will be about 20-ho 
e speed, it is expected, 10 knots, ” 


283 
| 4 
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FITZGERALD'S MAGNETO AND DYNAMO- 
ELECTRIC MACHINES. 

TuE improvements in magneto and dynamo-electric machines 
we now illustrate are the invention of Mr. Desmond G. Fitz- 
gerald, and deserve careful attention, inasmuch as they show a 
decided advance in the right direction. The main idea of the 
inventor seems to have been to aim at perfecting the Gramme 
machine, and so, instead of rotating the ee between the poles 
of a magnet on the ordinary system, he wholly or partially sur- 
rounds the ring both longitudinally and transversely, thus increas- 
ing the effective inductive action. The ring is thus magnetised 
directly, and with the least possible loss, aud the direction of the 
inducting magnetic polarity is in the circle constituted by the 
ring itself, as it should be. Fig. 1 shows a transverse 
sectional elevation of a dynamo-electric machine, Fig. 
is an elevation y in section 
looking on to the left-hand side 
of Fig. 1, with the ew | 

4 removed. In Fig. 1 
is the soit iron ring i 
sixty, more or less, coils b at 
wire, all wound in one direc- 
tion. The ends of these wires 
are connected to the collector C. 
The ring A, with its coils, is 
mounted on a disc D attached 
by a boss E to the shaft F, 
mounted in suitable bearings on 
the standards G G, and at one 
end carrying the driving pulley 
H. The ring A is almost wholly 
surrounded by a hollow electro- 
magnetic ring I*. For con- 
venience of manufacture the ring 
I I: [° is divided into several por- 
tions, of which the two repre- 
sented by I! and I? are ann 
while two are semi-annular, and 
make up the largest diameter I, 
the division between the halves 
being preferably at the top and 
bottom. The separate portions 
of this hollow magnetic ring 
are so wound with coils of wire 
as to constitute two magnets 
having their like poles opposed 
on the vertical plane traverse to 
the ring A. e reverse direc- 
tion of the winding near the poles 
required to produce this effect is 
shown at Fig. 3. The various 
sections of the electro-magnetic 
ring are united and held in posi- 
tion by thin lugs J projecting 
from their cores between the coils 
of wire. These lugs J are bolted 
to other lugs K cast on the 
frame L. The ring A has pre- 
ferably a deep recess a cut in 
it circumferentially, as shown. 
The collector C consists of a 
cylinder of wood or other non- 
conducting material rigidly at- 
tached to the boss E, an 
having let flush into its inner 
circumference a series of strips 
of conducting material, M, insu- 
lated, and in number equal to the 
coils on ring A. The extremities 
of the coils are brought to the 
outside of the collector, and con- 
nected so as to form a closed 
circuit, the points of connection 
between jacent coils being 
severally brought into contact 
with the conducting pieces 
Masshown atmm. Fig. 
4 shows clearly the col- 
lecting brushes, the cur- 
rent being taken off at the 
horizontal central line, or 
the line of greatest po- 
larity. Fig. 4 also shows 
a front view of the col- 
lector C. The brushes 
are flat springs of copper 

, each having at one 
end a contact piece O, 
and being attached at the 
other end to a round bar 
P, passing through a ter- 
minal Q, and being fixed 
in position by a set screw 
R. A short lever S is 
fastened to the end of the 
ing screw tap 
through it, and bearing 
on the plate underneath. 
This screw enables any 
required tension to be 
put on to the springs O’, 
thus regulating the con- 
tact friction. The ter- 
minal Q is fixed to and 
insulated from a plate T, 
connected by screws U, 
to the end standard of 
the machine. The whole 
of the current collecting 

rtion of the machine is 
iberated by means of 
these screws. 

Considerable modifica- 
tions are made in the con- 


2 | the permanent magnets retaining substantially the same 


' tional contact, the surface of this roller or pulley being of india- 


Fig. 8. The extremities of the coils of 
ring A are att dina similar to that before descri 
to a series of strips of conducting metal, Z, let flush into the 
external surface of an ebonite or wooden ring A! fitted round the 
outside of ring A. The current is taken off at an aperture in the 
outer circumference of the coils W left in each between the coils 
of wire. Preferably, the coils W are wound so as to leave a 
longitudinal groove W on their inner surfaces, where they 
over the ring A! on the outside of ring A. This allows of the two 
surfaces of the ring and encircling coils being brought into very 
close contact. Fig. 8 is a transverse section taken atab. Fig. 9 
is a sectional plan of ring A at centre line, and Fig. 10 a section 
of coils W, taken at line c d, Fig. 7. 

It is obvious that in the three forms of machines shown per- 
manent magnets may be substituted for the escent, 

shape, 


rubber, as seen at é i, 
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KING’S COLLEGE, LONDON. 


THE opening address to the evening classes department was’ 
given ou Friday last, by Professor Huntington, to a large 
audience. ‘The Dean of this department, the Rev. 5S. Wiltshire, 
who was in the chair, before introducing the lecturer briefly 
referred to the last academical year, during which there had been 
1500 students. The number of the staff was now 50, a very great 
many subjects being taught. Two new ** metal- 
lurgy ” and “‘ fine arts,” had been founded by the aid of the City 
and Guilds’ Institute for the Advancement of Technical Educa- 


tion. 

The Clothworkers’ Company had with much liberality created 
further scholarships and prizes. f i 

Professor Huntington then gave his address, which had special 
reference to the use of iron and bronze a t the t 


Referring to the dictum of archeologists regarding the succession 
' of the stone, bronze and iron 

ages, he pointed out that the 
statement so often made that 
copper was more likely to have 
been first used than iron use 
the latter is difficult to reduce 
from its ore and the former is 
found native, is erroneous, There 
is no reason to suppose that the 
ancients obtained their copper in 
the native condition; we know 
of no locality whence at that 
time it could have been obtained, 
considering the great quantities 
which must have been used. It 
is well known that the Greeks 
and Romans obtained their cop- 
ver from Cyprus. We learn from 
»liny and Dioscorides the nature 
of the ore worked in Cyprus in 
the days of Agamemnon. Pliny 
calls its chalcite and speaks of the 
“scolesia” which forms upon it. 
This “ scolesia,” or malachite, is 
also referred to by Dioscorid 
who speaks of it as “rust o 
copper,” a felicitous expression. 
At the present day copper 
and malachite are plentiful in 
Cyprus. From Pliny’s descrip- 
tion of the methods pursued to 
obtain the metallic Comper which 
he states was very mal. eable and 
ductile, it is evident that the 
orinciple of the method of that 
ay is identical with that of our 
own. In fact there is but one 
way of obtaining —s from its 
ore on the large scale by the dry 
process, and that, we have reason 
to believe, was known and prac- 
tised in pre-historic times. _ 
posing for a moment that the 
copper had been obtained in the 
uncombined condition, we have 
still to take into account the tin 
which does not. occur native, and 
for the reduction of which char- 
coal must have been employed 
aided by a high temperature. ‘To 
obtain copper and tin from their 
ores and alloy them successfully, 
argues considerable skill even at 
the present time. 

The lecturer then referred to 
the opinion of Dr, on than 
whom, he justly remarked, there 
has never yet lived a more 
learned and trustworthy metal- 
lurgical author. Dr. Percy says: 
“From suitable ores, of, which 
abundant and readily ac- 
cessible supplies exist in 
various localities, nothing 
more easy can be con- 
ceived than the extrac- 
tion of malleable iron. 
Of all the metallurgical 
processes it may re- 
garded as amongst the 
most simple. Thus if a 
lump of or brown 
hematite be heated for a 
few hours in a charcoal 
fire, well surrounded b: 
or imbedded in, the fuel, 
it will be more or less 
completely reduced, so as 
to admit of being easily 
forged at a red heat into a 
bar of iron. The primi- 
tive method of extract- 
ing good malleable iron 
directly from the ore 
which is stili practised in 
India and in Africa, re- 
quires a degree of skill 
very far inferior to that 
which is implied in the 
manufacture of bronze.” 

This part of the sub- 
ject was well illustrated 

y diagrams, and a cle- 
verly - fashioned 


s 
4 
Lendl 


struction of the ring. The 
method of construction is 
shown by Fig. 5. Ordi- 
narily, in winding a number of coils of wire upon a ring, more 
especially if it be of circular section and if the number of turns | 
of wire be the same in each layer, interstices are left between the 
coils. These interstices are filled by Mr. FitzGerald with soft 
iron wedge-shaped blocks V. These blocks can either be made | 
with the ring, or separately and slipped on, the ring being made | 
in halves to receive them, as shown. 

Fig. 6 shows a modified form of the ring A and the encircling 
magnets I I I?, the ring being cylindrical instead of ci 


r, 
and the encircling magnets having modified shapes to correspond. 
‘The principle is the same whichever form is used. Figs. 7 to. 10, 


however, illustrate a modification in which the ring A is wholly 
encircled on its cross secticn by coils W, in lieu of inducing 
inagnets. 

Figs. 7 to 10 illustrate a totally new form of machine in which | 
the ring A is wholly encircled on its cross section by coils W | 
of wire in lieu of inducing magnets. These encircling coils W 
are supported in a suitable framing X, and the ring A, to | 
rotate through them, is mounted between three or more rollers 
Y, by one of which—preferably the upper—it is driven by fric- 


but being necessarily divided at the points where their similar 
poles are op : 

The coils on the sig 4 and those on the inducing electro- 
magnets I I' I?, or the. inducing coils W, may be connected 
in multiple arc or in series, as is well understood. The apparatus 
may be constructed in duplicate, the current 
from one of the rings A being employed to magnetise both of the 
hollow electro-magnetic rings and the current for the external 

rtion of the circuit being taken from the second in ring A. 
The coiled. ring A may be enclosed in a casing of soft iron pro- 
vided with a circumferential slot to allow of the passage of the 
wires from the coils. The arrangement of the inducing magnets 
IT I? and the coils W is saeiteitia to ring-armatures_generally. 
The saddle-back magnets—as they are called by Mr. FitzGerald 
—of double or single curvature, are, the Electrician says, appli- 
cable to a great variety of purposes. 


Ay iron railway bridge is to be built at a cost of £30,000 over | 


the Yarra, near Melbourne. 


the just 
>> Ww . 

= concluded this part. of the 
subject by stating it as 
his opinion that from a 
metallurgical point of 
view there is no reason 
why iron should not have 
been used before bronze. Whether it was so or not depended 
on other circumstances. aA 

The remainder of the discourse was principally occupied in 
discussing the evidence of the —_ rise of iron afforded us by the 
study of history and philology and the “finds” in Babylonia and 
Egypt, all throwing considerable light on the question and of 
much interest. It was pointed out that the rapidity with which 
iron oxodises fully accounts for the small number of “ finds” in 
that metal. A number of weapons and implements of iron found 
at Nimroud although intact when unearthed fell to pieces 
directly afterwards, being entirely converted into rust. Two 
of them—a pick and a saw—which have been preserved, are to 
be seen in the British Museum. They are computed to date from 
not later than 880 B.c., so that they are now 2760 years old. 
| They are identical in shape with those in common use at the 
present time, but are entirely converted into oxide. The lecturer 
urged that we should not finally decide that bronze was known 
before iron. It is very possible it was, but we do not as yet know 
the reason why. He for one should welcome any discovery 
_ throwing light on the question, as a valuable contribution to the 
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world’s general history. In conclusion Professor Hunting- 
don said—Looking back at the work of these ancient nations, 
who existed 4000 or 5000 years ago, and the result of whose 
labours we to-day collect in our museums, we cannot but 
feel that intellectual power was as at then as now. 
If we are superior, it is due to the humanising effects of 
the Christian religion, and the truly wonderful progress 
which science has made within recent years. Until lately, 
education was entirely classical and mathematical, to the entire 
exclusion of the so-called natural sciences ; but now the tide has 
turned, and institutions in which science is the principal object 
are springing up with increasing rapidity throughout the country. 
This is good ; but, as in all cases of reaction, we are as likely to 
err in going too far as formerly we erred in not goin far enough. 
At the present day to give a person a scientific education and 
neglect literature would be like building a ship on lines calculated 
to enable it to pass swiftly and safely through a heavy sea, and 
then forget to throw in the ballast. For literature gives to the 
mind weight, dignity, and all those characteristics, which blended, 
constitute true civilisation and a cultured intellect. Let me urge 
then that those who are engaged in scientific pursuits should see 
in literature their recreation. And those whose daily occupations 
are of a literary nature should make science their pastime. The 
days in which education was considered complete without a 
knowledge of science have been swept away with the wooden 
walls of Ola England, Our walls are of steel now and the future 
tness of our country depends in no slight degree on those who 

strive to utilise the subtle powers of nature, clothing themselves 
around with the invulnerable truths brought to light by the truth- 
loving hand of science. 

Those specially interested in metallurgy then inspected the 
well-appointed laboratory of the college. 


TENDER. 


BARMOUTH. 
For extension of promenade and works connected therewith. 
Thomas Roberts, Portmadoc, engineer. 


Evans and Jones, Dolgelly.. .. .. «. 
Owen, Portmedoc.. .. .. 
Jones, Barmouth .. 

Davies, Portmadoc 

R. Williams, Harlech .. 

Davies, Waenfawr.. 

Hughes, Portmadoc 

Pritchard, Portmadoc .. 

G. Williams, Harlech—accepted 
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THE PHOTOPHONE. 

In our impression of the 24th cogenee we gave an account 
of the photophone of Professor Bell. In the paper read before 
the American Association for the Advancement of Science, to 
which we then alluded, Professor Bell said :—‘‘ In arranging the 
apparatus for the pur of reproducing sound at a distance, an 
powerful source of | light may be used, but we have experimen 
chiefly with sunlight. For this _ a large beam is concen- 
trated by means of a lens upon the diaphragm-mirror, and, after 
reflection, is again rendered parallel by means of another lens, 
The beam is received at a distant station upon a parabolic reflector, 


Fic,t 
in the focus of which is placed a sensitive sel cell, tedin 
clase circuit witha battery andtelephone. A large number of trials 


of this a atus have been made with the transmitting and receiv- 
ing insieomenta so far apart that sounds could not be heard directly 
through the air. In illustration, I shall describe one of the most 
recent of these experiments. Mr. Tainter operated the trans- 
mitting instrument, which was placed on the top of the Franklin 
schoolhouse in Washington, and the sensitive receiver was 
arranged in one of the windows of my laboratory, 1315 L street, 
at a distance of 213 metres. Upon placing the telephone 
to my ear I heard distinctly from the illuminated receiver 


FiGaa 


the words :—‘ Mr. Bell, if you hear what I say, come to the 
window and wave your hat.’ In laboratory experiments the trans- 
mitting and receiving instruments are necessarily within earshot 
of one another, and we have, therefore, been accustomed to pool- 
ing the electric circuit connected with the selenium receiver, so 
as to place the telephones in another room. By such experiments 
we have found that articulate speech can be reproduced by the 
oxy-hydrogen light, and even by the light of a kerosene lamp. 
The loudest effects obtained from light are produced b: rapidly 
interrupting the beam by the perforated disc. e@ great 
advantage of this form of apparatus for experimental work is the 


noiselessness of its rotation, admitting the close approach of the 
receiver without interfering with the audibility of the effect 
heard from the latter; for it will be understood that musical 
tones are emitted from the receiver when no sound is made at the 
transmitter. A silent motion thus produces a sound. In this 
way musical tones have been heard even from the light of 
acandle. When distant effects are sought another apparatus is 
used, By placing an ey screen near the rotating disc the 
beam can be entirely cut off by a slight motion of the hand, and 
musical signals, like the dots and dashes of the Morse telegraph 
ee thus be produced at the distant receiving station. .“ 

- e_havemadeexperiments, with the object of ascertaining the 


nature of the rays that affect selenium. For this purpose we 
have placed in the path of an intermittent beam various absorb- 
ing substances. Professor Cross has been kind enough to give 
me his assistance in conducting these experiments. When a solu- 
tion of alum or bisulphide of carbon is employed, the loudness of 
the sound produced by the intermittent beam is very slightly 
diminished ; but a solution of iodine in bisulphide of carbon cuts 
off most, but not at all, of the audible effect. Even an apparently 
opaque sheet of hard rubber does not entirely do this. When 


FIG. 4. 


the sheet of hard rubber was held near the disc interrupter, 
the rotation of the disc interrupted what was then an 
invisible beam, which over a space of about 12ft. 
before it reached the lens which finally concentrated it upon the 
selenium cell. A faint but perfectly perceptible musical tone 
was heard from the telephone cc ted with the selenium. This 
could be interrupted at will by placing the hand in the path of 
the invisible beam. It woul remature, without further 
experiments, to speculate too much concerning the nature of 


Fic. 


these invisible rays; but it is difficult to believe that they can be 
bent rays, as the effect is produced through two sheets of hard 
rubber, containing between them a saturated solution of alum. 
Although effects are produced as above shown by forms of radiant 
energy which are invisible, we have named the apparatus for the 
production and reproduction of sound in this way ‘The Photo- 
phone,’ because an ordinary beam of light contains the rays 
which are operative. 

1t is a well-known fact that the molecular disturbance produced 
in a mass of iron by the magnetising influence of an intermittent 
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electrical current can be observed as sound by fiscing the ear in 
close contact with the iron. It occurred to us that the molecular 
disturbance produced in crystalline sellenium by the action of an 
intermittent beam of light should be audible in a similar manner 
without the aid of a telephone or battery. Many experiments 
were made to verify this theory without definite results. The 
anomalous behaviour of the rubber screen suggested the 
thought of listening to it also. This experiment was tried with 
extraordinary success, I held the sheet in close contact with my 
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ear, while a beam of intermittent light was focussed upon at 
a lens. A distinct musical note was immediately heard. e 
found the effect intensified by arranging the sheet of hard rubber 
asa fone. and listening through a hearing tube. We then 
tried crystalline selenium in the form of a thin disc, and obtained 
a similar but less intense effect. The other substances which I 
enumerated at the beginning of my address were now succes- 
sively tried in the form of thin discs, and sounds were obtained 
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from all but carbon and thin glass. We found hard rubber to | resul 


roduce a louder sound than any other substance we tried except- 

g antimony, and paper and mica to produce the weakest 
sounds, On the whole, we feel warranted in announcing as our 
conclusion, that sounds can be produced by the action of a 
variable light from substances of all kinds, when in the form of 
thin diap s. We have heard from interrupted sun light 
very perceptible musical tunes through tubes of ordinary vulcan- 


ised rubber, of brass, and of wood. These were all the materials 
at hand in tubular form, and we have had no opportunity since 
of extending the observations to other substances.” 

We now reproduce illustrations from Science, which show the 
steps in the experiments leading to the final form of the photo- 


phone. It will be seen that the ray of light falls on a mirror, by 
which it is directed to the discs and receivers as ref to above. 
In our illustrations, Fig. 1 shows the interposition of hard rubber 
plate. Fig. 2 shows the light passed through opening in rapidly- 
revolving Sngheien, and reflected in selenious recesses. Fig. 3 


shows application of Fig. 4. Fig. 4 shows action of voice on 
thin plate of silvered mica. Fig. 5 shows application of Morse 
system of telegraphy to photophone. Fig. 6 shows listening 
directly to receiving plate. Fig. 7, another form of receiver. 
Fig. 8, one of the first forms; voice passed through slits. Fig. 9 
shows the direct action of voice on gas flame. Fig. 10 shows the 
action of candle light on selenious recesses. 


Dr. Parpson takes sulphide of barium, or some other sub-- 
stance which is rendered phosphorescent by the solar rays, and 
incloses it in Geissler tube, through which he passes a constant 
electric current of a feeble but regular intensity. He claims to 
obtain in this manner a uniform and agreeable light, at a cost 
lower than that of gas.— Les Mondes. 


A New O1 Cay.—A New England man has lately invented an 
illuminating oil can. It is so arranged that the can holds the 
light and the oil, and is adapted for oiling machinery in the dark, 
and when in use, the light, which is made after the bull’s eye 
pattern, strikes upon the point of tube that ejects the oil, and 
enables the oiler to see just what he is doing. Its usefulness to 
locomotive engineers for oiling engines in the dark, should make 
it a valuable tool for them. e oil cannot harden or become 
stiff as the light in the can furnishes heat enough to keep it 
warm, and it can easily be carried in one hand. Different sizes, 
intended for all kinds of work, will be made. 


GUNPOWDER IN CoAL MinEs.—A correspondent writing on this 
subject to the Times says, in an interesting letter, ‘‘ The prohibi- 
tion of the use of explosives would render the working of many 
of our coal mines so unremunerative that it would be impossible 
to keep them open, the pits would have to be closed and the 
hands discharged, the supply of coal would be lessened, the price 
would be increased, and our great iron and cotton industries 
would suffer to an extent disagreeable to contemplate. These 
were some of the reasons which led the Home Secretary to reply 
to a deputation which waited on him on this subject, that he 
could not recommend the compulsory discontinuance of the use 
of gunpowder in coal mines, but that he hoped next Session to 
be able to submit a plan by which the danger of its use could be 

‘ot rid of. To many of your readers this hope of Sir William 

arcourt’s will appear as.a Utopian idea; nevertheless, it is a 
fact that in some of the fiery pits in the neighbourhood of Barns- 
ley a system of oamgee: performed where water is used in addi- 
tion to gunpowder, with the best possible results. The system is 
simple in the extreme, and, so far from its being costly, it is an 
economy ; for, in the blasting operations performed with water in 
conjunction with gunpowder, a greater amount of v ork is dene with 
considerably less a and the powder is rendered harmless. 
The value of the foregoing will be best appreciated by a short 
description of the operation. Ordinarily, blasting with - 
powder is done somewhat as follows :—A bore-hole is made in 
the face of the coal about 2in. in diameter and 4ft. or 5ft. deep. 
Into this hole a pa cartridge is inserted, with a slow fuze 
attached ; the hole is then tamped—that is to say, it is filled with 
any available dry refuse rammed in tight ; the fuze is lit, and the 
cartridge fired. In this operation a flame, very dangerous in 
fiery pits, is created, and carbonic acid and sulphurous acid 
and smoke are generated. Blasting with water and gunpowder is 

rformed in the following manner:—Into the bore-hole is 
inserted a powder cartridge, with fuze attached; next to the 
powder cartridge is in into the bore-hole a tube containi 
water. These tubes should be as large as the bore-hole wi 
admit, and of any convenient length; the longer the better. 
They may be made of any convenient, cheap material, thin tin- 
plate, or of stout brown paper turned round on a wooden roller 
and pasted together, the ends closed with corks; the bore-hole 
is then tamped, the fuze lit, and the cartridge fired in the usual 
manner. The result of this operation may be briefly summed up. 
The powder, in exploding, bursts the tube containing the water ; 
the rending force of the powder is extended through the water 
by the well-known principles of hydraulics demonstrated years 
ago by Bramah over the enlarged interior area of the bore-hole, 
due to the space occupied by the water tube. A much larger 
quantity of coal is thereby brought down with a smaller quantity 
of powder; the heat given off by the burning of the powder and 
the gases converts a portion of the water into steam, the elastic 
force of which assists in the qe of blasting; the steam and 
water together put out the flame and flash of the powder, and 
rb and neutralise the greater portion of the gases and smoke 
‘ting from the explosion. It will readily be seen that herein 
are met together economy and safety _ adoption of a system 
simple as it is effective, and it is to hoped that, in the best 
interests of humanity, our large and intelligent coalowners will 
not be slow to adopt an amelioration in their present crude and 
dangerous practice of blasting, which will tend in a great measure 
to{make explosions in coal mines a thing of the past, rather than 
of almost daily occurrence.” q 
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PARLIAMENTARY REPORT ON THE 
THUNDERER GUN. 


with the eeoueiens to be drawn from them as to the 


accident. who read the reports We Were enabled 
to furnish the successive Will find no 
essential en fe think, ih this Authoritative 
of thein. conclusion on the successive 


stages Of Bredking. tip Of the Projectiles ih thé bore, and 
the b Of the poh and. boldly 
expressed. even speak. with considerable 
confidefie on the Wedgi 


more 6r ddrrect. We Yermarked, hoWever, com- 
paratively Jittle Tnterest attaches to the modus 
operandi, ‘Ot & Process, Which Oecurred after the 
work Of had already proceeded so 
far. The important part, and happily that about 
which there is most certainty, is the identification of each 
feature which indicates explosion of both charges, of the 
peculiarly violent action of the front one, and of the 
‘Setting up of the front—common—shell ; on this point 
the noticed in C ~ In speaking, 
our judgment, with much force and ability on this sub- 
ject, the fact, of. the cartri choke being 
driven Waburnt Tito The Of the Stell is Hot Hoticed ; 
a more Conclusive proof of atinormal behaviour, Wwe 
could Be With Fegird to the question o 
wads Wid Bir Spice, it to Be obserVed that the com- 
mitteé th & Hote abstam frém committing 
themselves the ednditions under Which they 
experimented, The Supermtendent of. the Royal Gun 
Factories takes Mitch to the effect in 


an A dix, 

Ths Feport, Th = Ought to be most satis- 
factory Th only regret that it should 
not have appeared long go, as it appears io have been 
signed by the president on April 30th last. 


Depuctions. 

First Series. — Air-space Trials. — As already mentioned in 
Report No. 9—see Appendix I1.—there is a general reduction of 
presure in the bore as the air space between the cartridge and 
projectile is incieased. 


The following table compares the res obtained in the experi- 
ment with those due to the explosion of powder in closed 
wessels* :— 


sot, | Press 
of P Sa Pressure tons per — 
: == | tons per 
powder, & st square inch. square inch 
| oeog in closed 
53 | vessels 
Base of Base o! at equal 
Weight. | Density. BSE tri projectil 
lb. | | 
Common SHELLS. 
24°97 
$5 | 15°2 49°6 
10°8 18°3 
0°6386 
56°78 | 
0-488 
29-44 
0-310 
122-08 
” 6 2°2 17 
0°227 
154°71 
8 1°5 2°0 2-3 
0°179 
187°37 
“4 4 29 1°75: 
07148 | 
PaLLIser SHELLS, 
110 Nil. | 52°5 
1°132 | 
36°57 | | | 
” 1 1 15°2 | 12°8 22°5 
0°758 | 
49°2 
| 9°9 12°7 
0°564 
74°42 | 
” 12°6 8°9 70 
0°372 
99°64 
6 8°9 64 50 
0-278 
123-86 | 
” = 64 3°6 
0-222 | 
150-09 
» 6-2 7°6 3°0 
| 


It will be seen that the pressures now obtained are, in the case 
of the 85 1b. charge, lower, and in that in the 110 Ib. charge with 
an air space exceeding 2ft., higher than those due to the simple 
Pressures of the gas at the same densities. This may be due to 
the fact that a larger amount of gas is generated in a given time 

y the larger charge, so that while with the smaller charge the 

ng away of the projectile permits of a reduction of pressure, 
the more rapid evolution of gas in the larger charge sets np a 
dynamic or wave action before the motion of the projectile affords 
acertain amount of relief. The committee have no doubt that 
with smaller-grained and more rapidly igniting powders this 
action would me more marked. 

Second Series.—Wad Trials.—This experiment, as far as it goes, 
seems to show that the effect of leaving a wad in the bore 5ft. in 
front of the shot is insignificant. Although there was a slight 

rease of pressure on the base of the projectile as compared with 
a similar round fired under normal conditions, an examination of 
the gun gave no indication that any obstruction in the bore had 
been caused by the wad. In the absence of more data the com- 
‘mittee have no further remarks to offer on this subject. 

Third Series.—Double Loading. —After a careful examination of 
the facts of the case in all their bearings, the committee offer the fol- 
dowing hypothetical description of the various phenomena of the 
burst, wee | them in their order, from the ignition of the charge 
£0 the final destruction of the gan :—(a) The rear charge havin, 
been ignited in the middle fear the , thé gas enerated 


“before the pressute became siifficie treat expan 
on Explosives. Fira Cttipowadr,” 
A 


* “Resedrchies h Noble 
P.RS., F.RAS, &., aid F. 
C.S., &. Philosophi i 1875, 


Phical Transactions of the Royal 


the gas-check and thus seal the windage—rushed over the 
top of the Palliser shell and through the nine grooves round its 
circumference, filling up the space round the head of the Palliser 
shell, forcing its way past the wad, and lighting the front charge. 
() Meanwhile, sufficient gas has been generated behind the 
alliser shell to set it in motion, and raise the pressure in the 
chamber to the maximum usually indicated by the crusher gauges 
for this charge—viz., about 20 tons per square inch. (c) During 
the early motion of the Palliser shell the ignition of the front 
charge proceeded, the gas escaping round the common 
shell before . expanding the gas. cheek ; the common shell 
then moved forward, a short interval elapsing,.between the 
commencement Of its. motion And. that of, the Palliser shell. 
(a) e Palliser Shell, having started. slightly ‘ore the 
comthon shell, upon it atid therefore cansed the front 
charge, to burn in a gradually diminishing, instead 
of ually ipcredsing, | as is the case in, a round fired 
under. ordinary conditions. pressure Was thus increased 
instead of being. relieved... (e) common shell had moved 
forward About 27in. when the advancing Palliser shell caused so 
great_& compression of the front charge—which by this time was 
in & State of complete combustidn—that the rear part of the 
body of the commion shell was Set Wp and forced into the grooves of 
the gun, Phe base at the saine time being crushed in, momentaril 
wedging the shell in the bore, which at once yielded afl round. 
The fracture of the pun at this morfient prpbably extended from 
the cireumferential fracture at 82h. from the mozzle forward to 
about 66in. from the muzzle afid back to the breech piece, the 
destructive effect on that portion of the gun between the breech 
piece and the circumferential fracture being no doubt 
intensified by the action of the rear charge. The evidence on 
which the opinion here given is based is—(1) The circumferential 
fracture of the steel tube at 82in. from the muzzle, (2) The 
longitudinel scratch, extending over fragments 83, 88, and 84, the 
rear end of which coincides with the position of the rear ring of 
studs of the common shell before firing. (3) The line of fracture 
the common shell coinciding with the rear ring of studs. (4) 
The appearance of the fragments of the base of the common shell. 
(f) The front portion of the common shell, the fragments of its 
base end closely accompanying it, now passed through the bore and 
out at the muzzle, ¢ uninjared condition of most,of the studs 
in the front portion Of the common Shell proves that they did not 
over-ride the grooves of the gun; and the position, when found in 
the butt, of the front of the shell and of the fragments of the base 
shows, that they must, have passed throtigh the together. 
(9) The fore part of the clase froma fhe muzzle to About 6éin. 
back was detached from the rest of the gun by the, explosion, 
and had altered its original position slightly when The alliser 
shell reached it and entered the bore Obhiqhely, the Stigck break- 
ing Of the Read of We Stell Ard Also fragments of the gun. 
This View is borne out by, the marks on the fragnjents at about 
66in. from the Muzzle (21, 56, 23, 40, 16, 57, 042, 27) which 
indic&te that was the end of the then portion 
of the. chaise of the gan When it Was Strack by the Palliser shell. 
(rh) e of the Palliser stiell, on belie broken off, 
through the bore. (i) ‘The body of the Palliser shell 
being oblique to the axis of the bore acted as a sort 
of wedge; its sharp front edge cutting into the metal 
of the gun on the right side, and its base breaking off 
fragment after fragment on the left. When this front 
edge of the shell had thus advanced to within 27in. of 
the muzzle, the steel tube was so deeply gouged out on the right 
that it broke ; the base of tle shell meanwhile breaking up the 
other side of the bore into small pieces. The tube and shell were 
ss turning in the air at this time, as when found in the 
utt the front of the tube pointed to the rear. The evidence for 
the above view is :—(1) The appearance of the exterior of the 
Palliser of the one part, the 
impression of the rifling near the same place, the peculiar r- 
ing of most of the studs, and the opoenign of others. The 
marks on the various fragments of the stéel tabe. ; 
of the Bursts” of Uie, two ‘* Thunderer.” 
5 Will. be observed, by. comparing Figs, 9 and 11 with 19 
4 20,* that the penéral chiracter of the burst in the two guns is 
similar. disroption exterids from the same in 
ith guns, viz., the 


front of tid the fragments 
the original gun the C coil is intact, whereas in No. un the 
shoulders of this coil are broken away, and a longitudinal crack 
extends the whole length of the coil on the left side. Fig. 1 shows 
that this difference, though great in appearance, is but slight in 
reality, the 1 B coil at the point of fracture being nearly equal 
in strength to the shoulder of the C cvil, so that in the one case 
the 1 B coil when forced outwards by the explosion broke off 
shert in rear, and in the other the same action carried away the 
shoulder of the C coil. The tearing action thus induced, aided 
by the expansion of the gun from the interior pressure, ca 
the longitudinal crack in the C coil. (+) The burst in both cases 

ing uninjured. (¢ e fractures of the 1 B cojl in the two guns 
tube of the frst pun, as far as recovered, has pane Closely 
resembling those of the. parts the sécond 

ny the portidh Of the first gin Which Was or 
the port— 5iin. of the chase, fs (e) 

fracture of the Steel Ih line With, the front of the 
breech piece, is identical in, chardeter in the two guns; and the 
stall hatiber Of fragments of the first uh. that Wave been 

nding positions in fhe, Second gun, ere is an on 0} 
a at Sin. from the in the first gun, 
just as there is at 82in. from the MifZzle of the second gun. The 
graze marks of projectiles occur at about the same place in both 
guns—i.e., at about 66in. from the muzzle. (f) With regard to the 
projectiles, the common shell in the second gun had lost none of 
its front or middle ring of studs; the Palliser shell, on the other 
hand, was fractured through the front ring of studs, four of which 
were detached from the shell; one of these was picked up in the 
gun cell, four were not found. In the first gun, one Palliser front 
stud was picked up in the turret. The recoil of both guns was 
of exceptional violence. 


ns 


to THe BSYPOR. 
(We do hold owrselver responsable for the opinions of our 


Sr Peteretics the Jetter oh cold Wir mi Which 
your the 1st inst., Will permit ta to point 
out the Very great differetice Which exiits between. the refri- 
ie machines now Being coristricted by Bnd those made 
the Bell-Coletian. Refrigeration, Cémpany—a di ice of 
‘our cérresporident Was not Aware When Tie for- 
warded t6 yon the statistics of the 
for the cdolitig of the net fe Bell-Cofeman 
q 
"Breitling tht Th the cave of either of the Air is 
required in the meat chamber, it is to be noted in the Bell-Cole- 
man plan that liquefaction of the aqueous vapour contained in 
the air and the depositing of the water before the airis admitted 
to the expansion cylinder, is accomplished by bringing the par- 
tially cooled compressed air through bent ranges of pipes in, the 
meat chamber, in order that its temperature may be lowered so 
as to cause the moisture to be oo. 
a very important sacrifice of cold, as the air in the pipes 


This ndturally. entails | “2 


Same illustrations have already ‘appedred in out 


considerable heat to the cold air in the chamber, so that although 
the large machines mentioned in ‘‘ W. F. C.’s” letter may dis- 
charge their large volume of air at a temperature of from 60 deg. 
to 100 deg. Fah. below zero with a corresponding large consump- 
tion of fuel; yet all this cooling is of little avail in the meat 
chamber, as the heat given otf from the compressed air in the 
pipes raises its temperature to comparatively a few degrees of the 

reezing point, the result being that on this system, for even quite 
moderate temperatures in the meat chamber, very large and 
powerful machines are required. 

In our dry air ee there is none of this loss and no cumbrous 
crpecoeee ; and if, as can easily be accomplished, the dry air is 
discharged at a temperature of 60 deg. or 100 deg. below zero, 
Fah., all this cold is available in the meat chamber for cooling 
purposes, the consequence being that a much smaller machine is 

uired with a proportionately less consumption of fuel. 
e must not at the present time further occupy your valuable 
space with a description of the apparatus we employ, but in 
roof of what we have stated, we have the pleasure to enclose 
or your perusal an outline description of our system, which at 
some future time we hope to see illustrated in THE ENGINEER. 
Dartford Ironworks, Dartford, Kent, J. AND E, Han. 
October 13th. 


STERN WHEEL STEAMERS ON THE MAGDELENE RIVER, 
Sir,—Having read in your valuable paper some twelve months 
, an account of two stern wheel steel steamers, built by Messrs. 
Tomo and Co., Poplar, London, for navigating the river Mag- 
delene in the United States of Colombia, South America, and as 
I have been engaged to superintend their reconstruction here, I 
thought it might be interesting to some of your numerous readers 
to vive an account of the steam trial of the first, which is now in run- 
ning order, and named General Troujillo. ‘herun wasfrom Baran- 
quilla to Honda; estimated distance 202 leagues, or 606 miles, 
against an average current of five miles per hour, in some places 
increasing to ten or more, as at Wetta Nuevo, Yarinao Masoona, 
&c., as we ascend the current increasing; amount of cargo about 
100 tons. Draught leaving Baranquilla, with fuel sufficient for tive 
hours’ steaming, all wood, 3ft. forward, 2ft. 9in. aft. I may re- 
mark that this is the driest time of the river, and most dithcult 
of navigation. Left Baranquilla 12.33 p.m. 10th August, 1880 ; 
arrived in Honda 10.20 a.m. 19th August, day running. I give 
below an account of the distances and running time from station 
to station :— 


Distance. H. M. 

From Baranquilla to Mattade Cana .. .. 80miles .. 47 
» MattadeCanatoCalamar .. .. .. 36 ,, > 23 

» CalamartoSambrano .. .. .. .. 48 4, 40 


» El Banco to Rejidor os ee on 
»  Rejidor to Puerto National.. .. .. 
»» Puerto National to Dique de Paturia 60 ,, 


= 
o 


0 
»  Dique de PaturiatoSam Pablo.. .. 12 ,, se 
»» Cararato Purto Berio .. .. .. 45 4 ee 45 
»  Purto Berio to Aungostura.. .. .. 27 ,, 37 
» AlingosturatoNare .. .. .. .. 3 » 48 
»  Mulato Penas Muertas.. .. .. .. 72 
»  Penas MuertastoHonda .. .. .. ,, 50 


606 ,, us 4 


Between the two last stations are three strong rapids. The 
consumption of fuel was remarkably light, being 325 booras—a 
ora fs & pile of rotgh-cut, wood, averaging 3ft. ‘by 2ft. 
is result fs highly satisfactory, as it is Tess than one-half that 
of other Btéefmers. here of the samie carrying capicity, as, for 
exAmple, the &.8. Maria Pino, side paddle, warry- 
ing 800 cargoes, or 100 tons consumption, about booras for 
same journey in longer time. 

@ many advantages of the surface condenser are Very marked 
when Working in the invariably muddy Waters of tropical rivers. 
I found from actual experiment when on_ fairly deep water, with 
140 Ib. steam press 25in, vacuum full open, mA&in engines 
making twenty-one. Then under precisely similar conditions for 
steam, and running on very shallow water, I got fourteen revolu- 
tions off main engines. hope I have not trespassed to far 
upon your valuable Joun Tosi, Engineer. 
Baranquilla, U.S. Columbia, Sept. 12th. 


THE YACHT WANDERER. 


Srr,—We think perhaps your readers may be interested in the 
performance of the steam yacht Wanderer with the new engines 
made by us, and beg therefore to hand you an extract from a 
letter dated Madeira, August 25th, trom her chief engineer. 

“*T beg to inform you of our arrival here; we have been con- 
suming 1°6 1b, or rather less of coal per indicated horse-power per 
from diigrains taken. Our engines ‘re Working Very ficely. 

I Hever shipmate with more cotifortable pair o 

nes, We have not had & bearings irting, 

and leave to-morrow, for Teneriffe, St. 

he Wanderer’s presen ipines fare gt We 

compoutid t 25in, and . 

t. Gin, Btroke. There fre two. circulir bollers of 


ence to Cape de 


b 

8 fons for this machinery were drawn up by Mr, ing- 
ton, of whe consulting eripineer for 
the owner of the yacht, Mr. T. Lambert, and also designed the 
new poop and forecastle which we constructed, and which added 
very largely to the accommodation and comfort of the vessel. 

As the owner made it a condition in our contract with him for 
the new machinery that the trial instead of being as usual one of 
a few hours only on the measured mile, should be of at least 
twenty-four hours at sea, it was determiued to make a run from 
Southampton to Plymouth and back. The Wanderer got under 
weigh from Southamptonon Monday,J une28th,at1.15p.m.,leavii g 
Cowes Roads at 2.15 and the Needles at 3.45. She proceeded down 
Channel, steaming easily ten knots an hour, until 6 p.m., when 
Captain Gordon, her commander, ordered half-s; , a3 he did 
not wish to arrive at Plymouth before 6 a.m. the next morning, 
at which hour he had arranged to take on board some of the crew 
awaiting the yacht’s_arrival there. The engines W erefore 

Wppoinfed tine. Ste teft again passed the 
At 11.10, Pottiand, 3.20, the at 1.15, thus 

he passage frdm to, the Needles in ten hours. 
however, must be deducted ah hour Whith was 

en up the Adjustitient of the t's 
ann 


the 

ar hi ours, and the ance 1 nots, an Ave 
an net the The 
pines Worked Well, Without hot 
, and averaged eighty-two Fevolutions per Minute, indi- 
cating about 550-horse power ; pressure of steam, 80 lb.; vacuum, 
26in. to 27in. The engines were let out to their full power for a 
short time, and gave the yacht as of twelve knots per hour, 
with 717-horse power indicated. The trial was conducted by Mr. 
Harrington, and the results were entirely to his satisfaction 
both as regards the working of the machinery and the speed of 
the vessel, The Wanderer was in oing trim, with all her 
weights on board, the draught of water forward being 12ft. 4in., 
and aft, 15ft.; coal, 100 tons; ballast, 105 tons; fresh water, 


Day, Summers AND Co. 


WE publish herewith part uf the report of General Gor- 
don’s committee on the Thunderer gun experiment. togethe 
the Palfiter Projectile, by which the fhuzzle Ghd of the 
gun was Shattered into Stall fragments. Tere is much 
to support the Belief that the account they suovest is 
| 
——— ‘ 
| 
| 
| 
| 
| 
| 
z tons; displacement, 855 tons. 
"Che Bevis feathering propeller, previously. fitted to the Wan- 
derer, wag set to 16ft. pitch during the the slip b about 
15 cent. 
ortham Ironworks, October 7th, 
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RAILWAY MATTERS. 


THE use of native coal on railways in the Middle Island, New 
Zealand, is expected to effect a saving of £8500 for the current 
year; a similar amount has already been saved by its use in 

orth, Island. 

THE French Minister of Public Works has announced that 
tenders are required for 2200 tons of steel, in part payment for 
which an equal quantity of old iron rails are to be taken by the 
contractor, 

Messrs. Berry AND NewMan’s tender for the Waingongoro 
section of the Foxton and New Plymouth—New Zealand— 
Railway has been accepted, the amount being £13,400. This 
section will bring the line up to within four miles of Normanby. 


In the district of St. John, Canada, track-laying on the Grand 
Junction Railway was, at departure of last. mail, proceeding at 
the rate of a mile fy! day. The grading of the line had been 
fully completed, and the bridges were nearly all finished. , Tt was 
expected, according to the Colonies and India, that the whole of 
the track would be laid by November, 

Tue Engineer-in-Chief of the Victorian Railways has 
directed to devise a cheap method of constructing railways at a 
cost not exceeding £2000 per mile, so that such lines could 
carried out in localities where no high rate of speed was required. 
It appears that 1600 miles of ures | ave been proposed, but funds 
will only allow of 360 being completed, unless the cheap method 
can be brought into operation, 


Tue Louisville Car-wheel and Railway Supply Company have 
closed a contract with the Louisville und Nashville ailroad 
Company for all the car-wheels required by the Louisville and 
Nashville railroad system for the year 1881, estimated, at, , 
30,000 to 40,000 wheels. ‘Tis from 7500 to 
tons of metal, part of which will be supplied by the old wheels 
to be taken from the railway company, andthe pig irons to be 
employed are exclusively the Red River, WwW k, Dover, 
Hecla and Buckhorn brands. 

THE directors of the London and North-Western _and Lanca- 
shire and Yorkshire Railways, the lessees of the North Union 

e Preston new station, the largest passenger de that is not 
aterminus in Europe. The tender of Messrs. Nel and Co., 
Manchester, has been accepted. Major-General Hutchinson, 
who has just completed his inspection for the second time of the 
railway extension between Euston and Preston, states that he 
will report favourably, The new West Lancashire railway is 
progressing rapidly. 

THE following statistics relating to the annual production of 
Bessemer steel rails in Germany are taken by the Frankfurter 
Zeitung from a private estimate, and show what a large per- 
centage of the whole steel-making capacity, of the country is 
devoted to rail making, the total production of iron and steel for 
the whole of Germany being only 500,000 tons. The list includes 
the 11 great German Bessemer steel rolling works :—Krupp’s, of 
Essen, 110,000 tons; King and Laura Works, 96,000 tons; 
Dortmund Union, 96,000 tons ; Bochum Association, 96,900 tons; 
Osnabruck Steel Works, 72,000 tons; Red Earth Works, near 
Aachen, 60,000 tons; Phoenix, in Ruhrort, 60,000 tons; Good 
Hope Works at Oberhausen, 60,000 tons; Hoerder Association, 
60,000 tons ; Queen Mary Works, 60,000 tons ; Bayreuth Maxi- 
milian Works, 50,000 tons ; total, 820,000 tons. 


AccorDING to the report of Colonel Rich on the accident on 
the 3rd of August, to the Wemyss Bay train at Ralston, the 
engine and train were thrown off the road by the detachment of 
the brake air reservoir from the engine. He says:—‘‘On 
examining the road after the accident marks were found on the 
sleeper 50 yards east of the tunnel, and from thence at intervals 
up to the crossing where the permanent way was broken up. A 
broken stud has been found 106 yards east of the tunnel, and 
some blocks of wood and a piece of the iron back strap by which 
the Westinghouse air reservoir was fixed to the foot-plate of the 
engine were found 194 yards east of the tunnel, and there can be 
no doubt that the permanent way at the crossing was torn up by 
this air reservoir becoming detached from the engine. air 
reservoir referred to was fixed under the foot-plate of the 
engine by two ircn straps, which are 2hin. broad and }in. thick. 
The ends of the leading strap were formed into screws, which 
passed through the foot-plate and were fixed to it by double nuts 
at the top side of the foot-plate. The ends of the back strap 
were bent at right angles so as to form Ings, and were bored for 
a stud to pass through each lug. The train came to a stand 
about 500 yards from where the first mark was found on a sl r, 
and about 130 yards east of the crossing where the tender first 
got off the rails.” 

Most of our readers have, no doubt, been surprised by some 
of the accounts which have been published of the accident to the 
Midland Scotch express, near Kibworth. There seems to be a 
little of truth in most of the first accounts, but a very little, 
inasmuch as the running backwards cannot be looked upon as 
more than a start to run backwards, the whole affair being the 
work of a few seconds—we cannot say few minutes. The truth 
is the driver of the Scotch express was slackened by signals on 
approaching Kibworth station, but as he neared them they were 
taken off for him. While he was slackening, however, he heard 
the big end of one of the connecting rods knocking; and after 

ising Kibworth station a chert he stopped at the 

bworth north signal box, for the purpose of examining the big 
end. He put the engine out of gear before doing so; and on his 
return to the foot-plate, he placed the reversing screw in back 
gear, instead of forward gear, and started his engine, thinking he 
was going ahead, his attention being fixed on listening to the con- 
necting rod, and his fireman’s attention was taken up in putting 
on the injector. The night was very dark, and neither of the 
men noticed that they were going backwards. The train ran 
back some short distance towards the station, and the collision 
occurred almost before the driver found a error. How it 
was that a second train could or was allowed to follow the express 
8o closely, we are not yet informed. 

Durine the month of August there were on the American rail- 
— a total of 112 accidents, whereby forty-nine persons were 
killed and 214 injured. Sixteen accidents caused the death of one 
or more persons; twenty-eight caused injuries, but not death, 
while in sixty-eight, or 60°7 per cent. of the whete number, there 
was no injury seriousenough for record. Ascompared with August, 

879, there was an increase of thirty-three accidents, of thirty in 
the number killed, and of 155 in that injured. These accidents 
are classed by the Railroad Gazette as to their nature and causes 
as follows :—Collisions: Rear collisions, 31; butting collisions, 
15; total, 46. Derailments: Broken rail, 3; broken wheel, 4; 
broken axle, 1; broken truck, 2; broken switch rod, 1; broken 
bridge, 2; spreading of rails, 1; wash-out, 3; accidental obstruc- 
tion, 4; cattle, 5; misplaced switch, 8; runaway, 1; running off 
end of siding, 1; malicious obstruction, 1; unexplained, 26; 
total, 63. Boiler explosion, 1; cylinder head burst, 1; car burn 
while running, 1; total, 112. “Eight collisions were caused by 
misplaced switches; four by trains breaking in two; two by 
mistakes in giving or receiving orders ; One each by bad brakes, 
by fog, and by a runaway engine. The worst accident of the 
month—at May’s Landing—“ was caused, as nearly as can be 
ascertained, by the ignorance of an engine driver, who did not 
know how to use the excellent brake with which his train was 

rovided.” A rough classification shows fifty accidents caused 

y carelessness or defects in management; twenty-four by 
defect or failure of road or equipment; six by unforeseen or 

iclously caused, and twenty-six unexplained. Seventy-two 
happened in daylight ; thirty-one during eon ” 


NOTES AND MEMORANDA. 


A piacraM of a Senet pump is given in the August number 
of the Beiblietter, which is constructed in such a manner that a 
make-shift pump can be made with the materials always at hand 
in the laboratory. 

Here A. Scuerret has determined the fusing-points of a 
number of difficultly-fusible substances by comparing them with 
those alloys of gold and platinum in various proportions. He 
gives the fusion-point of basalt as 1166 deg. C.; that of adularia 
—from the St. Gotthardt—is stated as being between 1400 deg. 
and 1420 deg.; and nickel between 1392 deg. and 1420 deg. 


THE origin of the intermittent action of geysers forms the 
subject of a paper by Herr Otto Lang, recently presented to the 
Gottingen Society of Sciences. Bunsen’s theory he considers 
inadequate, and he proposes another, which bears a remarkable 
likeness to that of Mr. R. Mallet, F.R.S., which has special 
reference to the mechanism of the rhythmical action of the 
volcano Stromboli. 


_ At a recent meeting of the Paris Academy of Sciences a paper 

was read on the results obtained by M. Rondaire in his explora- 
tion of the ‘Tunisian and Algerian chotts, by M. de Lesseps. M. 
Rondaire’s conclusions are entirely favourable to filling the basin 
situated between the Gulf of Gabes and the projected line of 
railway from Biskra to Tuggert. This would make an interior 
sea about 400 kilometres in length and 1600 kilometres in circum- 
erence. 

Dr. Weryer Siemens has lately described to the Berlin 
Academy a new series of experiments on the electric conductivity 
of carbon, and the way it is affected by temperature. He finds 
that of gas retort carbon at Odeg. C. 0°0136—mercury = 1—and 
the coefficient of increase of conductivity 0°000345 per degree 
Celsius. ‘Ihe artificial carbon rods produced by compression of 
carbon powder also show greater conducting power with 
increasing temperature, but the increase is not so great as in 
retort carbon. 


Tue electric conductivity of gas-carbon and its variability 
under pressure has been re-examined by MM. Naccari and 
Pagliani, and in such a bef as to throw some doubt and some 
light on the theories advan respecting the common microphone. 
Carbon prisms were inserted in a Wheatstone’s bridge to deter- 
mine their resistance. When subjected to great pressures the 
resistances of the, rods of carbon showed scarcely any change. 
Hence it appears that the changes of conductivity which carbon 
exhibits in the microphone and in the carbon telephone under 
varying pressures are due to mere changes in the external 
contact. 


On the 1st inst. a message of sixty-nine words was forwarded 
the Governor of Victoria, announcing the opening of the 
elbourne Exhibition on that day. This message was despatched 
from Melbourne at 1 p.m.. and reached London at 3.43 a.m. on 
the same day, or 9 hours 17 min. before the hour of its despatch. 
Allowing, however, for the difference of time between the two 
cities, it occupied only 23 min. in transit. The route of the 
message, according to the Electrician, was over the lines of the 
Victorian and South Australian Colonies, the cables of the 
Eastern Extension, Australasia, and China Telegraph Company, 
the lines of the Indian Government, the gies of the Hastern 
Telegraph Company, and the lines of the Egyptian and French 
Governments, and the rapidity of its transmission shows the 
harmony with which these various administrations work together. 
The total distance traversed was 13,398 miles. 


ACCORDING to, some recent investigations by Professor Righi 
on the effects of magnetism on iron and steel, magnetism pro- 
duces in iron and steel (1) an increase of dimension in direction 
of the magnetisation. (2) On cessation of the magnetising force 
a part of this increase remains, and more or less of it according 
to the ceercive force. (3) The elongations are proportional to the 

uare of the current’s intensity sy this is not very great. (4) 

en, aiter a strong current through the spiral, a weak current 
is sect in the opposite direction, it produces a shortening ; but 
even when it is strong enough to demagnetise the bar, the latter 
retains a greater length than in the normal state. (5) During 
reversal of the polarity of a bar its length becomes momentarily 
less, and it oscillates in length. (6) A bar of wire or iron traversed 
by a current contracts at the moment of closing the circuit. (7) 

n apening the circuit it elongates, but this elongation is less 
than the initial contraction, indicating that transverse magnetism 
portiz remains. (8) In reversal of the transverse eae the 

elongates for a moment, and thus oscillates in length. (9) 
The contraction hrmenee by the current is greater when the bar 
has before been longitudinally magnetised. (10) Some iron bars 
show & tendency to spiral magnetisation, i.¢., to rotate the mag- 
netic axes of their molecules in the direction of the spiral. This, 
says Nature, is shown by the contractions caused by a current 

ing through the bars, which are different according to the 
Birection of the current and that of the previous longitudinal 
magnetisation. 


THE following note on the length of a single convolution of 
wire ina a cable has been contributed to the Electrician, 
by F. C. Webb :—‘‘I cannot find in Clark and Sabine or any 
other book a method for finding the length of a single convolu- 
tion of a wire in a submarine cable, the diameter of the cable 
and wire and ‘ _—_ of lay’ being given. The following may, 
therefore, be useful :—If a line be drawn as a helix round a 
cylinder, so as to go exactly one turn round, the line will 
evidently be the hypothenuse of a right angle triangle, of which 
the circumference of the cylinder is the base and the distance 
between the two ends of the helix is the perpendicular. If, 
therefore, D is the diameter of the cylinder and / the distance 
between the two ends of the helix, the length of the helix will be 


L=\/ 


In the case of a telegraph cable, the length / is the length of 
cable made by one turn of the machine and is called ‘ the length 
of lay.’, To get the length of the wire in one convolution we 
mist take for D in the formula the diameter on the centre line of 
the wires. Thus if d is the diameter of one of the wires, and 
D’ the outside diameter of the cable, then we must to get D 
subtract d from D’. Thus the complete formula for obtaining 
the length of one of the wires in making a complete convolution is 


Berone the recent meeting of the American Association of 
neg & paper was read by Mr. E. T. Cox, on the oxide of anti- 
mony deposits in Sonora, Mexico, about thirty miles from the 
Gulf of California. The district is mountainous, the hills bein 
in short narrow ranges, with table-land lying between, compos 
for the most part of broken and highly porous material. The 
formation consists mostly of granite and subcarboniferous lime- 
stone, with porphyry, quartzite, and trachite dykes. Extensive 
fissures exist in the 8, and in these the metal occurs from 4ft. 
to 20ft. wide, and, so far as is known at present, to a depth of 
30ft.; the oxide of antimony being almost pure and very uniform. 
The area over which these deposits occur is limited, being about 
five miles long and half a mile wide. They are being worked 
by a Boston company, who possess extensive claims, on some of 
which — ore stands up in ridges above the surface, and 
can be traced for some hundreds of feet. The oxide contains 
on an average about 50 per cent. of pure metal, much of it reach- 
ing 77 per cent. The principal ——" is silica. It is believed 
that at lower depths than have yet been reached the nature of the 
— will be found to cheties gradually to sulphide of 
antimony. 


MISCELLANEA. 

THE new Queen-square station, Glasgow, is to be lighted by 

electricity, by means of Mr. R. E. B. Crompton’s lamps, as used 
in the Enoch-square station. Two engines will be fixed, so that 
no accidental stoppage of the light need ever occur. 
Barrerigs are to be erected at Barbadoes, Demerara, and 
Jamaica, and armaments are being forwarded for their effectual 
equipment, in accordance with the recommendations of the 
Select Committee of Inquiry into the defence of the Colonies. 


Francis J. BANCROFT, a junior of sixteen, in the engineers’ 
department, Islington Vestry, N., has mn awarded a silver 
medal for his drawings of timber and iron roof construction, 
suspension bridge, road construction, and ornamental iron work. 


Two new factories have lately been established in New Zea- 
land ; one for making oil from Copra—dried cocoanut—which is 
imported into Aucblend from the South Sea Islands; the other 
for reg 7 | the rich sulphur ore found in large quantities at 
White Island, a few miles from the Auckland coast. 


Tue fatigue experienced by the eyes from reading with artifi- 
cial light is—M. Javal says—due more to the want of light than 
to the excess. Even in a room brightly illuminated the pupils 
are much more dilated than by daylight, and this dilation pro- 
duces fatigue. The electric light contains a large proportion of 
chemical rays, the injurious effect of which on the eyes may 
neutralised by giving a yel'ow tint to the globes. 

Mr. P. J. MEssAnt, age to the River Tyne Commis- 
sioners, who had been called in to advise the Whitby Port and 
Harbour Board as to the selection of the best plan for the im- 
provement of the port and harbour, has examined the twenty- 
seven competing Al as distinguished by numbers, the names of 
the authors having been obliterated, and has reported in favour 
of that of Mr. Sandeman, of Newcastle-on-Tyne. This was 
finally adopted on the 6th inst. 

Tue Public Works Department, owing to the restriction placed 
by Government on expenditure, had, at departure of last mail, 
little or no occupation, and it was stated to be the intention of 
the Government to employ its officers and labourers in the 
Colombo Waterworks as soon as the consulting engineer, Mr. 
Bateman, announced that he was ready to commence work. The 
drought in Colombo was very great, and the lake there was fast 
drying up, so that the need of the early commencement of those 
works was daily becoming more apparent. The preliminary 
work, according to the Colonics and India, on the new railway 
extension was well in hand. 

A RETURN issued from the Treasury Office to the House of 
Commons gives some interesting statistics relating to the 
Patent-office.. The total receipts at the office in 1868 were 
£121,311 10s. 10d., the total expenditure £40,251 8s. 10d., leaving 
a balance of £81,060 2s. In 1879 the total receipts were 
£179,875 14s. 6d., the total expenditure £40,109 7s., leaving a 
balance of £139,766 7s. 6d.. The grand total of the receipts for 
the twelve years from 1868 to 1879 inclusive amounts to 
£1,779,891 16s. 4d., of the expenditure to £504,322 5s. 2d., leav- 
leaving thus a total excess of receipts over expenditure of 
£1,275,569 11s. 2d. 

THE manufactories of agricultural implements have, says the 
American Manufacturer, doubled in the United States during 
the last ten years. In 1850 this industry gave employment to 
5361 hands. This year it gives ain ment to 40,680. Ohio 
leads off, employing 10,248 people in this branch of manufacture ; 
Tllinois follows closely with 8000; New York next, with 7237 ; 
and then Pennsylvania, employing a few over 3000. As the 
West, with its broad acres, demands ploughs and harrows, mow- 
ing machines and harvesters, the men who manufacture them are 
moving this way. ‘Twenty years ago all this class of manufacture 
was confined to New York and the New England States. Now 
Illinois has more capital invested in it than all the Eastern 
States to the Ohio line put together. 

Ir is generally very well known that the late Professor Rankine 
wrote a great many papers, which were published in the transac- 
tions of the different learned societies and scientific journals, and 
in our own columns he was a frequent contributor of scientific 
articles having a practical bearing. A memorial volume, com- 
prising a large section of these papers, is now in the press, and 
will shortly be published by Messrs. Griffin and Co. The volume 
has been compiled and edited by Mr. W. J. Millar, C.E., 
secretary to the Institution of Engineers and Shipbuilders in 
Scotland, and an introductory memoir has been written by Pro- 
fessor P. G. Tait, M.A., which will be accompanied by a portrait 
engraved on steel. The collection of the known scattered papers 
by Rankine will without doubt afford a valuable and interesting 
volume for engineers. 

THE present consumption of water in New York is at the rate 
of 100 million gallons per day ; but as itis felt that, should any 
accident happen to the Croton Aqueduct, very serious conse- 
quences would ensue, it is proposed to build a new conduit one- 
half larger, which will be capable of Aelivering 150,000,000 gallons 
per day, whereby the present service and the projected one from 
the Bronx and Byram rivers would ‘e increased to a daily supply 
of 250,000,000 gallons. ‘The cost of the new conduit is estimated 
at 10,000,000 Sais., which does not include additional storage 
reservoirs. Another scheme is to tap the water of the Housatonic 
River, which rises in the Berkshire Hills of Massachusetts, and 
by this means a stream could be diverted into the Croton.at a 
rate of 100,000,000 gallons per day, at a more moderate cost than 
the former scheme. From whatever source the new supply is to 
be obtained, a new aqueduct will have to be built in either 
case. 

WriTInG on the defences of the City of London, the City Press 
says: ‘* In 1642, shortly after the breaking out of the Civil War, 
the Parliament ordered that trenches and ramparts should be 
made on the highways leading to the City, and in different parts 
about London and Westminster. These fortifications consis 
of a strong earthen rampart, flanked with bastions and redoubts, 
surrounding the whole City and its liberties, including Southwark. 
In Tyburn-road in 1643 there were three forts erected—namely, 
a the sro with two flanks, near St. Giles’s Pound; a small fort 
at the east end of the road, and a large fort, with four half 
bulwarke, across the road, opposite to Wardour-street. From 
The Perfect Diurnal of this period we gather that many thousands’ 
of men, women, and servants assisted in the works, as also did a 
great company of the Common Council and other chief men of, 
the City; and the train bands with spades, shovels, and 
pickaxes; likewise feltmakers, cappers, shoemakers, and por- 
— to the number of many thousands, assisted in raising the 

efences. 


BakRELS made from pulp are among the latest inventions, and 
as described by the Detroit Tribune, they are likely to become 
an important article in commerce. The advantages claimed are 
lightness, durability, and cheapness. The body of the barrel is 
all made in one piece, from coarse w pulp. The pressure to 
which it is subjected is 400 tons. The heads are made of one 
piece in the same way, and when put together the barrels are 
exceedingly light, strong, and satisfactory every way. There are 
two kinds; one for fruit, flour, and other dry substances, the 
other for oil, lard, and liquids of all kinds. A flour barrel made 
in this way and filled, can be dropped from a wagon to a pave- 
ment-without injury. Fruit packed in these receptacles keeps 
longer than when put up in the usual way, being dryer and 
excluded from the air. ‘The barrels for liquid substances are 
made by subjecting the first form to a simple process, and oil can 
be kept in them without any leakage. The saving in cost is 
about 50 per cent. Steps’ are being taken for the formation 
of a company to manufacture barrels, tubs, &., by the new 
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FOREIGN AGENTS FOR THE SALE OF THE 

ENGINEER, 

PARIS.—Madame Boyvveav, Rue de la Banque. 

BERLIN.—AsueEr and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gero_p and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Witmer Rogers News Company, 
5 n-street. 


TO OORRESPONDENTS. 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by 


answers received by us may be fi to their No 
notice will be taken of communications which do not comply with 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,” All letters intended for insertion in THe ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


J. W. H.—We fear we do not und sti Please ampli 
H. (Dewsbury). — be ple to see your drawings, and to make 


E. M.— We do not know, but you can easily ascertain by making application 
to the assistant-secrelary for the “‘ form” specified in the advertisement. 


good piston ring, but if you refer to 

Mr. L. Perkins, 6, Seaford-street, Regent’s-square, you can obtain a metal 

which will answer your purpose if any metal will. 

SupscriBer.—(1) You will find what you wani in Box's “ Practical Treatise 
on Heat,” published by Spon, Irving's little “* Manual of Heat,” ‘ished 
by Longman and Co., will be of service to you. (2) Wilson's ‘* Treatise on 
Steam Boilers,” published by Lockwood and Co. 

Tipton, C. B. S.—Spretson’s Casting and Founding,” published by Messrs. 
RB. and FP. N. Spon, is, perhaps,. the best suited to your requirements The 
“* Moulder’s and Founder's Pocket Guide,” by F. Overman, and published 
in England by Messrs. Sampson Low and Co., will also be of service to you. 

H. 8.—J/ the wood flitches ave carefully fitted into the sides of the iron joist 
and held there by bolts through the centre of the web, the bolts having plate 
warhe s of several inches in diameter under both head and nut, and care be 
taken to see that the ends of the wood flitches rest firmly on the bed carrying 
the jorst, then the joist may be supposed to be increased by the strength of the 
fitches. 

Rerricerator.—Ja practice the air will be cooled down by expanding, 
whether it does work or not. The more work it does the cooler it will 

me, because the heat which it contains is transferred into mechanical 
energy. There is, therefore, a distinct advantage gained by the use of the 
expansion cylinder. Of course the air will pick up heat as it traverses the 
pipes leading to the cold air chamber unless they are carefully lagged. 

Dusious (Grimsthorpe-road, Sheffield).—Your letter of mquiry respecting 

Adewarke main winding engines has been overlooked. The valves of 
these engines are controlled, as you will see by reference to the engravings in 
Tue Enoinger of the 26th February last, poor 136, by the reversing gear, 
and the link will enable the cut off to effected at any desired point. 
Nearly full steam is required when working with full cages, but very often 
the engines work with steam cut off at about half si 

AMATEUR. -Your slide valve is too long for the throw of the excentric. It has 
toomuchlap. Take an eighth of an inch off at each end, set the excentric 
back about 5 degrees temporarily, then take a diagram, and you will find 
much less back pressure and probably a satisfactory card. If 80, you 
can then fix the excentric. If ~ lines on the inside of the steam 
chest from the edges of the steam and exhaust ports and mark on the valve 
the edges of the exhaust port in it, you can with the excentric temporarily 
set test the lap and the position of the excentric until you get both right. 

Fineman.—Multiply the diameter of the cylinder in inches by the same 
number. Take three-fourths of the result. Multiply this by the pressure 
in the cylinder, by the number of revolutions per minute made by the 
engine, and by twice the length of stroke in feet; divide the product by 
33,000, the resuit is the actual horse-power. If you have a table of areas 
and circumferences of circles, you can find the area of the piston at once. 
Thus, let the diameter be 8in. and the stroke 1ft., and the revolutions 100 per 
minute, and the effective pressure 50 lb. ye ae inch; the area of an 8in, 
piston is 50 square inches, and 50 inches multiplied by 50 1b. gives 2500 lb., 
and this multiplied by 100 revolutions gives 250,000, and this multiplied 
by 2, or twice the stroke, gives 500,000, and this divided by 33,000, gives a 
little over 15 as the horse-power. 


you 
can do it by setting off a normal or line at a right angle from the ends of 
The 


distance of this point from the ends of straight portions of the line will be 
the radius of the curve required. You may set off these normals either by 
means of a level or optical square and a few staffs. Having obtained 
the radius of the curve, you may set out the curve without trigonometry by 
means of the method of offsets, which you may easily learn from Baker's 
“ Rudimentary Treatise on Mensuration,” Weale’s Series, which you may 
obtain from any bookseller, or by other simple offset or polygonal methods 
described by Louis D'A. Jackson in his “ Aid to Survey Practice,” 
which is published by Lockwood and Co. (2) The same sort of gauge may 
be used for the 3ft. pipe as for the 9in., but it must be much larger 


TROLLEY WHEELS. 
(To the Bditor of The Bngineer.) 
Srr,—I will feel much obli if an; sr readers will favour me 
er 


with the name and address of any of light trolley wheels. 
St. John’s, 8.E., October 9th. Cc. E. 


BULLEN’S HIGH-PRESSURE BALL-COCK. 
(To the Bditor of The Engineer.) 
Srr,—I shall be obliged if you will allow me to ask the name of the 
in 


eg manufacturers of Bullen’s high-pressure ball-cock, illustrated 
HE Sth October, 1875. W. J. 


MELTING SCRAP. 
(To the Editor of The Engineer.) 
Sir,—Will some reader of Taz Encineer inform me how I can make 
small wrought iron scrap, mixed with hematite iron in the propor- 


tion of two-thirds scrap and one-third sufficiently fluid to run a good 
casting half an inch thick ? A. B.C. 


POROUS CASTINGS. 
(To the Editor of The Enguneer.) 

Str,—Having >xperienced a great difficulty for some time past in the 
made at our shops 8 and full of holes, we are at 

a loss to discover the cause. The irons we use are as follows : —Lonsdale, 
hematite ; Coltness, Scotch; and Tipton Green, Staffordshire. We 
ascribe it, though perhaps wrongly, to the great quantity of sulphur in 
the coke, although we buy it as best Durham. Would some fellow-reader 
oblige with an answer as soon as possible, and state the effect of sulphur 
on cast iron? The holes above mentioned contain no dirt, and in the 
case of a cylinder cast in dry sand, the interior of the flaw was of a bright 


blue colour. Please would this indicate the ce of pg or 
what? The t ition is paid to the ven‘ of the moulds. 
Stafford, ber 9th. 
SUBSCRIPTIONS. 
can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the the following on 


office, on 
Half-yearly (including double «+ £0 14s. 64. 
credit occur, an extra charge of two shillings and sixpence annum 
be made. Tue ENGINEER registered for 
Cloth Cases for binding Tar Exarneer Volume, price 2s. 6d. each. 


Volumes of Tuk ENGINEER be ice 188, i- 
Vole. 8, 5, 10, 14, 21, 24, 25, 26, 88, 39, 4, 


A complete set of Tue Encinger can be made up, comprising 49 volumes, 
price 40 guineas. 


Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below: —Foreign subscribers paying in 
advance at the published rates will receive Tok EncInger weekly and 
Subscriptions sent order must be accompanied by 

of advice to the Publ " Paper Copies may be had, if 
preferred, at increased rates. 
Remittance by Post-office Order. — Australia, Belgium, Brazil, British 

Columbia, British Guiana, Cente, Dae of Good Hope, Denmark, 

France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 

Netherlands, New Brunswick, Newfoundland, New South Wales, 

New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 

United States, West Coast of Africa, West Indies, China vid Southampton, 

—— £1 16s. India, £2 0s. 6d. 

ittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and od Greece, Ionian Islands, Norway, Panama, Peru, Russia. 

£1 16s Chili, Borneo, and Java, £2 5s. gapore 

£2 0s, 6d. 


ADVERTISEMENTS. 

*.* The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and Som gy odd lines are 
charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. Al, 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be wanteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o’cLock on THURSDAY EveNING IN EACH WEEK. 

*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Taz ENGINEER, 163, Strand. 


DEATH. 


On the 8th Oct., emacs at Tufnel Villa, 47, Tufnel Park-road 
Holloway, and of Glasgow, Witt1am THoms Henpry, C.E., aged 47 
Friends please accept this intimation. 
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THE PURIFICATION OF LONDON FOGS. 


Durtnc the winter months of 1879-80 fogs killed a 
large number of persons in the metropolis and its environs. 
They assumed proportions almost unheard of before. 
They lasted longer, were more dense, and more deleterious 
than any London fogs within, perhaps, the memory of 
man, and we are not surprised to find that a great many 
persons look forward with no small dread to the winter 
now close upon us. November used to be notorious for 
its fogs ; but of late years they are even more plentiful in 
February. Nothing, one would imagine, 
could urged in favour of a London fog; but one 
gentleman has stated recently in the pages of a daily paper 
that without excusing them they may nevertheless act 
as disinfectants. We hold in common with most people 
that they are an unmitigated evil, in defence of which not 
one word can be urged. Now, as it seems not improbable 
that fogs will prevail this winter as they did last winter. 
to think that “something should be done,” 
and this something, so far, consists in stating that London 
fogs are due to London smoke—are in fact frequently 
made up of smoke, and nothing else—and that if we 
could get rid of smoke we should probably be rid of fogs 
at the same time. Dr. Alfred Carpenter has urged that 
a tax should be put on all grates which do not consume 
their own smoke, and that a non-illuminating gas should 
be supplied for heating pur ata cost of 2s. to 23. 6d. 
per 1000ft. In this way he thinks that the nuisance 
could be abated. We fancy that Dr. Carpenter has 
written without taking time to think, for it is certain 
that his letter contains some fallacious reasoning based 
on a want of knowledge of the facts. The subject is of 
— importance to claim some expression of opinion 

rom us. 

In dealing with the questions involved, it is above all 
things necessary that we should keep the facts constant] 
in mind. Sentiment will creep into all dealings wit 
what are known as nuisances, if people are not very 
careful to keep it out ; and in the statement that London 
fog is London smoke, we cannot help thinking that 
sentiment plays a part. In the first place the fogs of the 
earlier portion of the present year were not confined to 
London. They formed belts which reached from Paris 
in the south, to Liverpool in the north. The whole 
English Channel was shrouded in them. River traffic 
was stopped repeatedly by them in Liverpool. But it is 
none the less true that what in the country was a clear 
and comparatively harmless white fog, was in London 
a dirty and noisome fog. The vesicles of water become, 
it is supposed, coated with carbon and hydrocarbons, 
which prevent them from breaking up, and so give per- 
manence to the fog. It must also be conceded that there 
are specific London fogs when there are no fogs elsewhere. 
Tothese last we may confine our attention, and endeavourto 
find out whether smokeless grates could or could not pre- 
vent them. “Smoke” is a compound of atmospheric 
air, sulphurous acid gas, carbonic acid carbonic oxide, 
and several other gases which we need not stop to name. 
It likewise contains small quantities of tar and ammonia. 
It holds particles of carbon in suspension, and these give 
it its dark colour. The quantity of carbon thus present 
= however, astonishingly small. The late Mr. C. Wye 

illiams was the first, we believe, to point out this fact. 
We make no apology for quoting the following passage 
from his “ Treatise on the Combaetion of Coal and the 
Prevention of Smoke :’—“ The weight of carbon in a 
cubic foot of black smoke is not equal to that of a single 
grain. Of the extraordinary light-absurbing property 
and colouring effect produced + the inappreciable 
myriads of atoms of this finely divided carbon forming 
part of the cloud, some idea may be formed by artificially 
mixing some of it, when in the deposited form of soot, 
with water. For this purpose collect it on a metallic 

late held over a candle or gas jet, and touching the 
ame. Let a single grain weight of this soot be gradually 
and intimately mixed on a palette, as a painter would 
with a b cacaly oy — first with a few drops of gum 


water, enlarging the quantity till it becomes a spoonful. 
On this mixture being poured into a glass globe contain- 


ings gallon of water, the whole mass, on_ being stirred, 
Ww 


become opaque, and of the colour of ink. hatever, 
then, may be the quantity or number of its atoms, we 
see from the cloud of incombustible matter with which 
this carbon is so intimately associated as smoke, that even 
attempting its separation and collection independently of 
its combustion borderson absurdity.” The meaning to be ex- 
tracted from this passage and the lesson we desiretoconvey 
is that the quantity of carbon in smoke is so exceedingly 
small that it is next to impossible to prevent its evolu- 
tion from any grate in which coal is burned, no matter 
how perfect as a smoke consumer that grate may be. 
In other words, an engine furnace burning coal under 
conditions which render its combustion nominally 
smokeless, yet gives off enough unconsumed carbon to 
discolour an enormous volume of air. But even if it 
were possible to totally prevent the evolution of carbon 
in a finely divided state, we should have advanced but 
a short way on the path to be trodden. The carbon 
renders, it is true, a fog dirty and dark, but it is not the 
carbon which is the principal cause of the sore throats 
bronchitis, and “colds in the head,” which are beyon 
uestion brought on by the persistent inhalation of 
ondon fog. These are more than probably due to the 
resence in the fog of sulphurous acid gas, and car- 
| star acid, and carbonic oxide, the two last fruitful 
causes of violent headache. No matter how perfect the 
combustion of the coal might be, these gases would be as 
plentiful as ever. To illustrate this truth, we may cite 
the Metropolitan Railway. The engines on it burn 
Welsh smokeless cual, and the conditions of combustion 
are made as perfect as science can make them ; but the 
tunnels are filled with an atmosphere charged with car- 
bonic acid, carbonic oxide, and sulphurous acid. The 
utmost that could be attained by smoke-preventing grates 
would be the prevention of the discharge of carbon in 
powder. For the rest, the conditions would remain the 
same ; the fogs would be cleaner, and that is all. 


Beyond question this would be a great advantage 
gained—but is it practicable to gain it? We fear not by 
any form of grate or other contrivance for ensuring the 
total combustion of coal. In domestic fire-places the tem- 
perature is never very intense ; the supply of air forcombus- 
tion isample ; and the smoke is evolved only because the 
temperature is not high enough to cause the ignition and 
combustion of the gas and suspended carbon. It is not 
practicable in any open fire to get « sufficiently high tem- 
perature to secure the requiredend. If a partially closed 
grate were employed the effect would be disagreeable in a 
room, and the grate would have to be continually re- 
plenished, for only a small quantity of fuel would be burn- 
ing atonce. In the ordinary open grate we have a compara- 
tively considerable mass of coal ignited at the same time. 
The effect if the whole were burning at a high temperature 
would be intolerable. Therefore high temperature and 
small quantities of fuel on fire must go together, and as 
the fuel will burn with great speed, constant replenish- 
ing of the grate, as we have said, would be necessary. 
The performance of this by manual labour is out of the 
question ; nor is it easy to see how an automatic grate 
could be contrived which would not with its bunker 
occupy too much space. These objections may also be 
saad against all manner of stoves. These are constantly 
= forward as the cure for all ills in heating houses ; 

ut coal-burning stoves make just as much smoke as an 
_ grate, ~ it is not seen till it escapes at the 
chimney-top. hen stoves do not give off smoke it is 
because they burn wood, as is the case abroad ; or anthra- 
cite as in the United States, or coke or Welsh coal. The 
universal adoption of stoves to-morrow would not eanty 
the air of London. The end can only, we hold, be 
accomplished in a different way or ways. The first, and by 
far the most troublesome, would consist in establishing 
a gas producer in the basement, and leading the gas from 
this in iron pipes to each room; the gas would then be 
burned in suitable open grates or hearths. The g 
furnace would require replenishing but once every tincive 
hours. A great deal may be urged in favour of this 
scheme, but we believe it to be totally impracticable ; 
in the first place, because a certain amount of danger of 
explosion attends the use of gas furnaces ; and secondly, 
because the gas producer must work constantly, and as 
fires are not—with a few exceptions—kept up all night, 
the system is inapplicable to the demands of modern life. 
The next, and far more hopeful scheme, would leave us 
our open fires and our coal just as they are. It consists 
in depriving the smoke of its suspended carbon. To 
a large extent this is done for us already by our 
chimneys. The sweep every year takes away enough soot 
to render London fogs—were it found in them—ten times 
worse than they are. There is every reason to believe 
that the partial or total cleaning of household smoke is 
not at all beyond the reach of the inventor who will 
approach the subject with an intelligent perception of 
facts. Why is it that much of the soot is now deposited 
in our chimneys? The answer is that the particles come 
in contact with the sides, lose their velocity, and fall, or 
adhere to the bricks. It is well known that wherever an 
eddy can be formed in a chimney there will soot be depo- 
sited 1n quantity. Soot’ is delivered from the top of a 
chimney solely becuuse the particles are very small, so 
small that their superficies is enormous as compared with 
their solidity. Consequently they are when set afloat 
in a current of air easily borne up and carried to the to 
of the chimney. Once there the current is gone, an 
they fall by their own gravity as a shower of “ blacks.” 
Now, if the velocity is once taken out of them and they 
are not permitted to be caught up by a current again, we 
are done with them as far as smoke is concerned. To 
get rid of them we must do just what is done in getting 
moisture out of steam—permit the current to strike a 
series of flat surfaces from which it is deflected. These 
surfaces, so to s “knock” the water out of the 
steam. The principle been very elegantly employed 
in a gas purifier which we illustrated in our not 


long since. The object in view is to get rid of carbon in 
i To do this the gas is passed 


suspension in the gas, 


i 

UNSUTUCLLONS. 
AN ANNUAL Susscriper (Southsea).— Write to the Principal of the College Tepe en 

Sor the information you require. Fe 
the stage to which you refer. ‘ Structures in Concrete” is published by 
y 
A. E. (Bradbourne).—{1) Such a case as that given in your question does 
not often occur in practice, and when it does it is only answered by trigono- 
metrical methods, as the angle subtended by the two straight portions ofthe 
| 
i 
} 


290 


THE ENGINEER. 


Oct. 15, 1880. 


through a large number of holes and strikes against a 
plate in front; the carbon is deposited, the gas goes on 
its way purified. This is the principle which must be 
adopted if we would have smoke from house fires cleared 
of its carbon. How it is to be effected we must 
leave it to inventors to decide. That the scheme can be 
applied we have little doubt, and that it would 
do much to purify the air of the metropolis we are 
equally certain, but that trouble and expense would be 
incurred must not be denied. Its great claim to popular 
support would consist in the fact that its adoption would 
interfere with no popular prejudice in favour of open 
fires and their existing management. 


THE PHENOMENA OF EXPLOSION. 

Tue letter from a practical miller which appeared in 
our columns last week raised one or two questions of con- 
siderable interest, and will not have been written in vain 
if it directs renewed attention to the phenomena of explo- 
sion. These phenomena make themselves unpleasantly 
prominent now and then, as for example in the case of 
the explosion at Tottenham-court-road, and more recently 
in the Seaham Colliery. Our correspondent once again 
told the wonderful story of the disaster at Minnea- 
polis, when three huge flour mills were destroyed almost 
in a moment, and other property was extensively 
damaged. In the present day explosions may be said to 
play a large part in the world’s business and plea- 
sure. Gas engines depend on explosions for their action. 
Whenever a shaft has to be sunk, a quarry opened, or a 
tunnel driven, recourse is had to gunpowder or dynamite. 
We need say nothing of great guns. As for small arms, 
the sportsman is absolutely dependent on the explosive 
power of gunpowder for the killing of game. At every 
turn we find explosions either purposely induced by 
elaborate contrivances ; or intruding themselves on our 
notice unsolicited, and, indeed, after every precaution 
has apparently been taken to avoid their recurrence. 
It cannot be said that the phenomena of explosion 
are unfamiliar ; and considering all the circumstances, it 
is not a little strange that hardly any sufficient thought 
has been given to the phenomena by scientific men, and 
that we may seek in vain for trustworthy and complete 
theory of the action of explosives. We have no intention 
of attempting to supply what is wanting. We write 
now in the hope that those who have the time and the 
means, and the requisite skill, will devote their attention 
to the subject, investigate the phenomena of explosion, 
and give us some definite information, which can hardly 
fail to prove useful. To this end we propose here to 
place before our readers certain considerations which lead 
up to queries, which may or may not admit of being 
answered. 

When a mixture of hydrogen and oxygen is ignited, an 
explosion takes place, and water results. Two atoms of 
hydrogen H—O—H combine to form water. Two 
volumes of hydrogen combine with one volume of oxygen 
to form two volumes of aqueous vapour. If more than 
the right proportion of either gas be present, an explosion 
will nevertheless take place, but there will be left just as 
much of either gas as was present in excess. Thus if 100 
measures of hydrogen were mixed with 80 measures of 
oxygen, there would, after explosion, be 30 measures of 
oxygen lett, quite pure—as far at least as hydrogen is 
concerned. If we ask what takes place during explosion, 
we can obtain no answer, save that there is, first, a great 
dilation of the gas attended with the evolution of light and 
heat, subsequently a reduction of pressure, and, lastly, a 
very great reduction of pressure, as thesteam formed in the 
first instance is condensed. It would appear from what 
we have said that it is impossible to make hydrogen and 
oxygen combine to form water without an explosion. This 
idea is supported by the fact that the well-known singing 
noise made when hydrogen burns in air is attributed to 
the rapid succession of a multitude of minute explosions. 
On the other hand, however, there is some reason to 
believe that the mixture can be made to flame quietly 
without any approach to an explosion, as, for example, 
ina Bunsen burner, or, indeed, in any ordinary gas jet; 
and it should be borne in mind that in the laboratory 
the combination of the two gases is generally effected by 
the electric spark. When gun-cotton is inflamed a some- 
what complex chemical reaction takes place, akin in 
some respects to that occurring when gunpowder is 
burned. But gun-cotton presents a peculiarity of very 
great importance, namely, that if ignited in one way it 
will burn rapidly away without exploding, whereas if it 
be ignited in another way it explodes with great violence. 
Dynamite behaves in much the same manner, and can at 
will be made either to explode or to burn quietly. The 
importance of these facts will be seen when we ask is it 
not possible that many other things besides dynamite 
and gun-cotton may or not be explosive according to the 
way in which they are ignited? Fine flour dust or stive 
can, there is every reason to believe, be burned quietly 
or made to explode with great violence according to cir- 
cumstances ; and it is not impossible that the same state- 
ment may be quite true of mixtures of air and coal gas 
in mires or gas mains. 

As to the conditions determining explosion or not in 
gun-cotton, to which for the moment we may confine our 
attention, they are well known. A cake of wet gun- 
cotton can hardly be induced even to burn; but if a 
percussion cap be caused to detonate in the cake, the 
whole will explode with just as much violence as though 
the cotton were dry. Before we can attempt to arrive 
at an explanation of the cause of this somewhat puzzling 
phenomenon, it is necessary to know why gun-cotton 


explodes at all. We have already referred to explosions 


of mixtures of hydrogen and oxygen, and we have done 
this advisedly, because such explosions are typical. 
With certain comparatively unimportant exceptions, all 
explosions are caused by the combination of oxygen with 
something else. In gunpowder we have the oxygen of the 
nitrate of potash uniting withthe charcoalandsulphur. The 
formula of gun-cotton isprobablyC,,, H, , Os O,; what 


precisely takes place during explosion is not certainly 


known, but we have at all events hydrogen and carbon 
ready to form a new combination with the oxygen. The 
basis of gunpowder, gun-cotton, and dynamite—nitro- 
glycerine—is nitric acid, NO, H,, and nitric acid gives 
explosive vitality to its compounds solely by virtue of 
the ease with which it gives up oxygen; in fact nitric 
acid is, broadly stated, a very unstable compound of 
oxygen and nitrogen. It is the most easily decomposed 
of all the acids, and cannot be kept pure in the sun’s 
rays, the actinic rays causing it to give off oxygen. It 
is accordingly one of the most powerful oxidising agents 
known. Powdered charcoal will burst into flame if a 
little strong nitric acid be dropped on it, and many ex- 
periments are well known to every student of chemistry 
proving the same thing. When nitric acid is employed 
to — an explosive, it appears that nitric peroxide 
NO, is substituted for an equivalent of hydrogen, and 
NO, is an excessively unstable compound, giving up its 
oxygen on the smallest provocation. We have stated that 
there are certain comparatively unimportant exceptions to 
the rule that oxygen is always present in explosions. As 
one exception we may refer to chlorine, which is competent 
to play much the same part as oxygen, and which enters 
into the composition of some of the most unstable 
chemical compounds known. We may put these on one 
side, however, and turn now to what are known as 
fulminates. One of these is fulminating mercury 
2(HgO), Cy,O,, another is fulminate of silver 2(AgO), 
Cy,O,. In both these we have again nitric acid 
present as the oxidising agent. The first is readily 
caused to explode either by heating it or strikin 

it. It is, however, a stable compound when Prasat | 
with fulminate of silver, which can be exploded by touch- 
ing it with any hard substance. We may contrast both 
with another detonating material, namely, fulminating 
powder, composed of three parts of nitre, two of carbo- 
nate of potash, and one of sulphur, intimately mixed and 
dried. If this powder be touched with a hot iron it will 
burn away slowly; indeed, it is difficult to cause it to 
burn at all. Ifasmall spoonful be placed on a sheet of 
tin over a slow fire, the powder as it heats will paeeky 
assume a pasty condition, then a lambent blue flame will 
begin to burn on its surface, and then the whole explodes 
with a report, the tremendous noise of which is out of all 
proportion to the quantity of the powder used, and the 
explosion is strangely enough practically harmless, and 
incapable of displacing even a light sheet of tin. We have 
not Pram able to fiad a reference to this powder, giving 
any information of use, in any work on chemistry. It is 
mentioned in some books, but that is all. Chloride of 
nitrogen and iodide of nitrogen are violently explosive. 
They contain, however, neither oxygen nor carbon, an 
their effects ‘seem to be due to the sudden liberation 
of a very large quantity of nitrogen from a very small 
quantity of the powder. Again, all chlorates—as, for 
example, chlorate of potash—part with their oxygen 
more readily than nitrogen, and this is one reason why 
chlorate of potash is more powerful as an explosive 
— than nitrate of potash. 

Now what we have said suffices, we think, to 
prove that combinations exist which can be caused to 
assume new relations, and to form new combinations 
either quietly or with explosive violence ; and we have 
further shown that mere mechanical concussion will 
cause explosion without the application of heat in any 
shape or form. Again, there is one substance certainly, 
namely, the fulminating powder, to which we have just 
referred, which can be made to detonate only by some- 
what long-conitinued heating. We have thus certain forms 
of matter requiring diverse conditions to bring about 
identical results. For example, wet gun-cotton will not 
explode, nomatter howgreat the heat to which it is exposed. 
Heat alone is powerless in this case to bring about the 
required result ; but heat and percussion together, that is 
to say heat, and what we may call mechanical shock, 
will induce an explosion at once. The same statement 
holds true of dynamite. Neither percussion nor heat alone 
will make it explode, but the combination of the two, as 
when a small quantity of fulminate of mercury is fired 
in contact with it, has the desired effect. Thus then, as 
we have said, explosions result in some cases from the 
application of heat alone; in others from the appli- 
cation of percussion alone’; and in yet other cases 
from the application of both heat and percussion 
alone ; and we have also seen that forms of matter 
which under ordinary conditions burn slowly or 
quickly away, can under other conditions be made 
to explode with awful violence. May we not now ask, 
are we at all certain that we can identify all the 
forms of matter which certainly cannot be made to 
explode under the combined influences of heat and per- 
cussion? If we cannot, we may, perhaps, have not far 
beyond our reach the key to the cause of such events as 
the flour mill explosions at Minneapolis, and those which 
occur, alas too frequently, in our cdal mines. If coal or 
flour dust hangs in the air we have oxygen and carbon in 
very close proximity. The nitrogen of the atmosphere 
plays only the part of a diluent; the oxygen has no 
affinity for it. t a flame be applied, the oxygen and 
the coal dust or flour dust may fhe rae uietly and pro- 
duce a flame. But it is quite as certain that these com- 
binations may produce an explosion, and what is required 
to bring about the explosion is apparently percussive 
action of some kind. No doubt the Minneapolis explo- 
sions followed each other because shocks followed each 
other. In the same way it is by no means impossible 
that a shot fired in a coal-mine may play nearly the same 
part with the mixture of air and gas present as the per- 
cussion cap does in a cake of wet gun-cotton. en 
oxygen and hydrogen are exploded in an eudiometer, 
the electric spark supplies the equivalent of the 
percussive action necessary to produce that instan- 
taneous combustion which causes so. much _ mischief 
when it is effected on alarge scale. We might pursue 
this section of our subject and go on heaping up 
illustrations of the effect of percussive action on what 
are known as unstaple compounds, but it is not, we think, 


necessary. The lesson to be drawn from what we have 
written is that it is advisable to carry out some experi- 
ments to ascertain the effect of percussion on compounds 
believed to be tolerably staple. It may, for instance, be 
shown, perhaps, that a mixture of coal gas and air which 
cannot be exploded in the ordinary way may be caused to 
explode by a detonator. The same experiment may be 
tried with un atmosphere charged with coal-dust or 
stive. Itis obvious that if explosion can be caused in 
the way suggested tga very important in the 
management of coal mines will have been learned. ‘The 
study of this department of molecular physics ought not 
to be delayed any longer. 


HARBOUR WORKS AT COLOMBO AND MADRAS, 


Tue harbour works at Colombo and Madras have for 
some years been runninga race towards completion, and for 
a long time it had been thought, and confidently predicted, 
that the slighter construction given to those at Madras 
would lead to failures which would insure the winning the 
later commenced works at Colombo. But to all appear- 
ances this prediction seems likely to be falsified, and 
so much delay has arisen at Colombo owing to the un- 
settled nature of the ultimate design to be oe that 
there can now be but little doubt but that the Indian 

rt will be safely enclosed some time in advance of 

colombo being in a state of preparedness to give entire 
shelter to the shipping resorting to it. We have from time 
totime noticed the relative proses madeat both places, and 
we are now in receipt of the latest information respecting 
each work. Mr, F. W. Thorowgood, the superintending 
engineer of the Madras harbour works, reports the advance 
on the two piers there to have been satisfactory, in spite of 
the heavy sea which seriously impeded diving operations 
during the month of June. The number of blocks set 
in that month in the superstructure of the north pier had 
been 272, which had added 157ft. to its length, the total 
completed having reached 3025 lineal feet. The curved 
work at the changing sea face had been finished, and 
the Titan was being advanced in a straight line to the 

roposed pier head, which, as has determined upon by 
Mr. Parkes, the designing engineer, will be at a point 
685ft. in advance of the completed work. Mr. Thorow- 
good writes :—“ The construction of the curved work of 
the north pier gave us from the commencement some 
anxiety, as it has never been before attempted under 
similar conditions. It is satisfactory to be able to report 
its completion without one single mishap, and with a 
deviation of only 8in. at its extreme end—637ft. from 
the tangent point—from the exact spot where theoreti- 
cally it should terminate, notwithstanding the great and 


d| varying settlement of the blocks as the Titan passed over 


them.” The rubble base to this pier had not made quite 
corresponding progress, owing to the occupation of the 
two steamers at the south pier. During June 8558 tons 
had been tipped, making the advance in front of the 
superstructure about 600ft., of which 450ft. were fully 
made up. On the south pier the superstructure had not 
progressed at the same rate as at the north pier, owing 
to the difficulty in accurately marking out the curve 
arising from the swell from the south-east, the site 
receiving the full force of the waves and currents. The 
rubble base at this pier-head, however, made consider- 
able progress, it extending at the date of the report 
390ft. in advance of the blockwork, and being fairly 
made up for the whole of that distance. Generally, the 
progress on each pier during the first six months of the 
year had been greater than in any corresponding six 
months since the commencement of the work. The 
following statement proves this :—January Ist to June 
30th, 1877, north pier, 228ft.; January Ist to June 30th, 
1878, north pier 420ft., south pier 381ft., total 801ft.; 
January lst to June 30th, 1879, north pier 356ft., south 
pier 627ft., total 983ft.; January 1st to June 30th, 1880, 
north pier 653ft., south pier 688ft., total 1341ft. The 
expenditure on the works as a whole has hitherto been 
well within the estimate, though on some sections that 
had been exceded. Whilst on the plant and preliminaries 
there had been an excess of expenditure of 107,587 rupees, 
and on the establishment charges of 57,811 — 
being a total excess of 165,668 rupees, there had been 
savings on the estimate for the north pier of 32,837 rupees, 
on the south pier of 143,302 rupees, on blocks in stock 
11,361 rupees, and on contingencies 244,797 rupees, being 
a total saving of 431,847 Tapers, against the excess item 
of only 165,688 rupees. In English money, therefore, 
the works, as far as am 4 have advanced, have been com- 

leted for £26,617 18s. less than was estimated for them. 

r. Parkes would consequently appear to be well justi- 
fied in his anticipation that his original estimate for the 
whole scheme is not likely to be exceeded. 

From Colombo we learn that the block setting season 
there was expected to shortly commence, and prepara- 
tions were being made for the active resumption of work. 
The Titan had been hauled out and anchored down to 
the blocks within about 150ft. from the sea end of the 
work. The service road had yet to be completed, and on 
that being done, the Titan would be advanced to the 
setting end. A large number of artificers were enga, 
on these preliminary operations. Owing to the limited 
space available in the immediate neighbourhood of the 
works, the resident engineer, Mr. Kyle, experienced 
great difficulty for want of a convenient site upon which 
to store the concrete blocks already prepared, and some 
300 or 400 of these would have to be stacked along the 
top of the now completed breakwater, The yard can 
only contain 900 blocks, and these, with the 300 to be 
stacked as before described, will only be sufficient to 
build 600ft. of breakwater wall. It will be necessary, 
therefore, to press forward the manufacture of further 
blocks as the work proceeds seaward. The dredging 
operations within the line of the breakwater, as far as it 
is already advanced, had been much delayed = the non- 
completion of the steam dredger Merak. The ladder 
had not peeved England, it 
scarcely expecte t they wo arrive in time 
admit of tied dredger being fairly at work before the end 
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of October at the earliest. This delay was said to have 
arisen from faulty forgings of the steel mouthpieces of 
the buckets, many of which had been rejected. Mr, Kyle 
was preparing a plan of the mode of working out and 
deepening the harbour, and some of the dredge punts 
had been “ef built and were already launched. Of 
these there will be two trains of five, each punt being 
capable of carrying 20 tons. A 500-ton steam hopper 
barge was expected from England, but it could scarcely 
reach Colombo before January or February next, and in 
the interim the punts above referred to will carry the 
dredged stuff to ihe foreshore now being reclaimed in 
front of the Pettah, or native town. A small tug is now 
being built by Messrs. Green and Co., of Blackwall, for 
their towage. 

We understand that Sir John Coode has sent in to 
the Government his final proposals for the ultimate 
design of these Colombo harbour works, but the nature 
of them has not yet been made public. The Ceylon 
Government is magnesia reticent on all such matters. 
As will have been seen, full details are periodically pub- 
lished by the Madras Government, but that of Ceylon 
withholds all such information, and we are indebted for 
the above particulars given as to the Colombo works to 
the Ceylon Observer. ere it not for periodical notices 
—necessarily only of a general character—in that jour- 
nal, the engineering profession at home, and, indeed, 
the colonists themselves, would be ignorant of what was 
being accumplished, and even from these last, all informa- 
tion as to expenditure seems to be strictly withheld. 
This is a perfectly useless course, and one which gives 
rise to much unfavourable comment. 


THE PERFORMANCE OF LOCOMOTIVE ENGINES. 


| Tue sums expended on the haulage of trains constitute 
an important portion of the expenses incurred by a 
railway company, but they by no means represent the 
whole of its expenses. They are, however, sufficiently 
great to make economy in the working of locomotive 
engines a matter of no small interest. Indeed, it is not 
too much to say that while a railway must be very badly 
off if it cannot pay some dividend if the locomotive 
expenses are kept down, it must be very wealthy 
indeed if it can pay dividends and maintain a lavish 
outlay on its engines. A great deal of the success of 
some of our great lines is beyond question due to the 
skill and caution of their locomotive superintendents. 
But a wide diversity of opinion seems to exist as to 
what is and what is not cheap coaching and goods traffic. 
This diversity is not to be found so much among our 
own engineers, as between the engineers of different 
countries, and what is called cheap in one country ma 
regarded as dear in another. All things considered, 
it seems that British locomotives are the most economical 
in the world, though it is not easy to prove this posi- 
tively, because different conditions prevail in different 
countries. For example, there is every reason to think 
that Austrian locomotives are very economical ; but they 
burn to a large extent lignite, which is far inferior to 
coal asa fuel. Concerning American locomotives, it is 
not easy to get at figures, for American railway accounts 
are not kept with the same minute accuracy as English 
railway accounts. Judging from the statements made 
on this subject, however, the American locomotive is not 
nearly so economical as the British engine. We shall 
give some figures in a moment to support this statement. 
It will not be out of place if we tell such of our readers 
as are not familiar with the working of railways that 
what are known as locomotive expenses are made up 
under the heads of Fuel, Oil, Tallow, Waste, Wages, 
Material for Repairs, Labour for Repairs, and Proportion 
of General Charges. For different railways these 
expenses vary very much. Thus, for instance, the 
London, Brighton, and South Coast Company payin 
about 20s. a ton for coal will have a larger outlay for fue 
a mile, other things being equal, than, let us say, the 
reat Western Company paying less than one-third of 
the sum named per ton. We have lying before us a set 
of old reports—charge sheets—for locomotives working 
the Liverpool and Manchester Railway, and some of the 
figures are so suggestive and interesting that we repro- 
duce them here. These accounts begin in March, 1840, 
and we find that the average consumption of coke per 
mile per passenger engine was 33°5 lb., the average load 
being about six coaches, the trips were thirty miles 
each. The goods engine burned 45°5 lb. of coke per mile, 
the heaviest load being twenty-two trucks hauled by the 
Mammoth with a consumption of 52°5 Ib. per mile, and the 
lightest being twelve trucks hauled by the Milo with 
a consumption of 44°3 lb. of coke per mile. In August, 
1840, we find that premiums at the rate of 7$d. and 5d. 
were given to the drivers and firemen respectively of the 
goods trains, but none to other drivers. The result 
seems to have been an immediate reduction in the con- 
sumption of fuel to 33°6 lb, of coke per mile, the loads 
being heavier than in March; the passenger engines 
burning 27'1 lb. per mile. A little further on the pre- 
mium was raised to 10d. for drivers and 7d. for firemen, 
but without doing good, the consumption being 35°5 lb. 
per mile, so the following week it was brought down to 
6d. and 4d., the consumption being 34°3 lb. In September 
the premiums were done away with, and the consumption 
rose to 39°9 lb. per mile, the loads remaining about the 
same. In the week ur g the 6th of November, 
1840, a premium of 2d. and 1$d. was given to the 
drivers and firemen of the coaching engines, with the 
immediate result of cutting down the consumption from 
27°9 lb. to 25°9 lb. per mile. The week following it fell 
to 23°7 lb., but it rose again slightly. We cannot extend 
our figures on this subject, and it must suffice to say 
that in March, 1841, all drivers and firemen had premiums 
varying from 3d. to8}d., and the coaching engines were burn- 
ing but 23°3 while the goods engines were burning 32°3 lb., 
all the loads being heavier than in the March preceding, 
‘and before the expiration of the year they had got down 


‘to less than 20 1b. per mile for passenger and 28 lb. per 
ile for goods traffic, As regards expenses, 


we find them for the six months ending June, 24th, 
1842, amounting, for thirty-five engines — passenger 
and goods—to 8°19d. per mile, including charges under 
all the heads we have given above. Coke cost 2°24356d.; 
oil, 0'42428d.; tallow, 0°06584d.; waste, 0'01286d.; wages, 
1°43708d.; materials for repairs, 0°32583d.; wages for 
repairs, 0°39085d.; proportion of general charges, 3°28562d. 
per mile ; the outlay on new engines building, being 
charged as locomotive expenses, raised the total cost per 
mile run to 19'07d., but the latter item we may neglect. 
As we examine these reports, we find that the cost 
gradually decreased, while the work done augmented ; 
and so in 1845 the average cost was but 6°124d. per 
mile run. The saving was principally in general charges, 
which fell to 1°733d. The total cost per mile run was 
12°07d. As to the mileage of the engines, the greatest 
for the six months was made by the passenger engine 
Pluto—12,337. Among the goods engine the best per- 
formance was that of the Petrel—9915 miles. A total of 
forty engines, of which seven were employed in shunting, 
ran 282,146 miles, or an average of 7053 miles each in the 
six months. ‘Two engines, however, ran only a few 
hundred miles, and may be excluded, leaving the average 
about 7400 miles, or nearly 15,000 miles per annum 
—a very respectable performance indeed, when it 
is considered that engines in 1845 were not nearly 
so well built as they are now, and that the roads 
traversed were much worse than modern perma- 
nent way. Indeed the expenses, as a whole, compare 
very favourably with modern locomotive charges, the 
reat advance of the eg day over the past 
Feing in the speeds and the weights hauled. he 
er mile is nearly the same now 
that it was in 1840, but the loads and velocities are 
very much greater. The superior economy of the 
modern locomotive is to be sought more in a small 
expenditure for repairs, perhaps, than in anything else ; 
but it is evident that the heavy trains of the present day 
could not be hauled with from 25 Ib. to 35 lb. of coal 
per mile if the engine itself were not better than its 
predecessor. The modern locomotive is more economical 
in this way than its ancestors, because it uses steam of a 
higher pressure more expansively. In 1845 expansion 
was hardly used at all, and pressures of about 75 |b. 
were then commonly adopted. Again, great improve- 
ments have been effected in burning coal and in the 
evaporative efficiency of the boiler, and it is by no 
means clear that finality has been reached in any depart- 
ment of locomotive construction as yet. 

An American contemporary supplied last week some 
figures apparently trustworthy, which enable us to com- 
pare the working cost of a modern American locomotive 
with that of English engines in 1845. The statement 
refers to the Panhandle Railway, on which are employed 
101 engines, and it is claimed that the last monthly sheet 
shows the most economical outlay on engines to be found. 
We give the figures in the words of the Pittsburgh Tele 
graph. “ During the month of June the combined dis- 
tance traversed by the engines was 263,919 miles. During 
the same period, the total mileage of cars of all kinds 
was 4,052,586. In order to accomplish this, the large sum 
of 47,111°52 dols. was spent for the motive power, which 
includes the repairs to engines, fuel, stores, engineers, and 
firemen. With all of the latter causes of expense taken 
into consideration, it is shown that the average cost of 
running each passenger engine on the road was only 
134c. per mile, for freight engines 2c. more, for 
ballast engines 3c. less. The average cost of running 
switching engines was about 9}c. per mile. The above 
figures are estimated on an average mileage of 2613 for 
each engine per month. Ina recapitulation the report 
shows that the average cost of running each engine on the 
road, counting motive power accounts not included in the 
above statements, to have been 17°85c., made up as follows: 
—Cost per mile run for repairs, 5°28c.; cost per mile run 
for fuel, 2°92c.; cost per mile run for stores, ‘35c.; cost per 
mile run for engineers and firemen, 5°55c.; cost per mile 
run for cleaners, ‘4lc.; cost per mile run for all other 
motive power accounts, 3°34c. In the above the cost of 
coal is estimated at 82c. per ton, and wood at 2°50 dols. per 
cord. Theaverage number of miles run to one ton of coal 
was by passenger engines, 45°12 ; by freight engines, 24°85.” 

These figures give an average of 31,356 miles per engine 
per annum, and it would appear that the loads averaged 
11°6 cars only. The total mileage of vehicles being very 
small compared to that of engines, it would be interesting 
to know how the mileage of the latter was reckoned. 
The cost of repairs amount to 2°64d. per mile, which com- 
pares very unfavourably with the cost of repairing loco- 
motives on the Liverpool and Manchester Railway in 1842 
when it reached but °71668d. per mile. The cost of fuel is 
low, 1°46d. per mile, as against 2id. nearly, on the Liver- 
pool and Manchester Railway, but then the American 
engines get coal for 5s, 2d. a ton, a price at which coke 
was never supplied to a railway to our knowled The 
passenger engines burned 44°3 lb. of coal per mile, while 
the goods engines actually contrived to get rid of no 
less than 80°4 lb. per mile. From this it appears that 
the engines on the Panhandle Railway burn about 75 per 
cent. more coal per mile than English engines doing 
heavier work. There are other points about the figures 
we have given which will interest our readers. The 
return is, however, incomplete, in that it gives no idea of 
the tonnage moved, If we take the very high figure of 
20 tons gross per vehicle, we have an average load of but 
222 tons. Coal trains in Great Britain generally weigh 
350 to 450 tons gross, without the engine, and the pas- 
senger trains on most of our main lines will average 
over 120 tons. As for our + ag they are, especially for 
goods trains, far higher than are ever met with on 
American lines. It is certain that if the engines of the 
Panhandle line are to be taken 4s representative, American 
Idcomotive engine builders have little to boast of. The 
excellence of their engines anpears to consist in beating 
English engines in the cost of fuel and repairs—in fact 
in all those things which English engineers like to keep 


consumption of fuel 


as small as possible, 


RAILWAY PROJECTS NEXT SESSION. 


THERE are some indications that next session of Parliament 
will be a busy one in railway matters. Already there are 
many rumours of projected railways and of amalgamation. 
One of the latter—that suggesting the revival of the project 
for the leasing by the Midland and Great Northern Railway 
Companies of the docks, canals, and railways of the Man- 
chester, Sheffield, and Lincolnshire Company—has been easily 
pe pe: of by the official denial, but numbers of projects are 
still spoken of as more or less probable in various parts of the 
kingdom. It is said that there will be a struggle between 
some of the great companies, and that the extraordinary 
oe of the revenue of the mineral railways is likely to 

ring about attempts to enter some of these districts, by com- 
panies which, by those ‘‘in possession” will be considered 
intruders. It is as yet too soon to speculate as to the truth 
or otherwise of these rumours; but there are some considera- 
tions that may be well urged. Last year Parliamentary con- 
tests were generally discountenanced, and were very few. 
But despite this fact they were very large. The North-Eastern 
Railway charged to revenue in the last six months not less 
than £11,000 for parliamentary and law charges ; the Midland 
charged over £5000; the Great Northern, £8000; and the 
pee and North-Western, £24,800. These vast sums spent 
in six months must be considered in considerable degree waste 
of money, so far as the shareholders are concerned ; and the 
latter might fairly consider how they shall take steps to 
prevent the recurrence of such expenditure. Still, 
it must be confessed that generally the cause for the 
attempt of one company to enter the “district” of another 
is to be found in the fact that the occupying company 
renders too scant a service. At the present time the 
towns, for instance, between the Tees and the Tyne are urging 
the Midland Railway Company to extend its system to that 
district. Whether or not it is likely to do so, we need not 
stop to inquire—it is sufficient to say that if the wants of the 
district were met by the company which has of that part a 
monopoly there would beno such urging. The wisest course, 
and that most likely to keep down the unsatisfactory parlia- 
mentary expenditure, would be for the companies to exercise 
a wise liberality in meeting the wants alike of the Legislature 
and the districts they are supposed to serve, and thus increas- 
ing gradually their revenue, preparing for the time when 
Parliament will make more stringent traffic regulations, and 
securing themselves against the ‘‘invasion” of companies 
—— re ever and again urged to go forward and ‘possess 
the 


THE NORTH OF ENGLAND'S FUTURE. 


Tue industrial district extending from the Tyne to the Tees, 
which is known by the name, ‘‘The North of England,” has 
been the subject of a great deal of speculative wonder at 
various times, and the predictions as to its future position 
have been tinged by the hues of pessimist and optimist 
opinion alternately. The rapid development of a district is 
necessarily attended with a tendency towards reaction. Like 
a lad who has areas in stature too quickly, a rude shock, 
which a more advanced district would bear quietly and with- 
out apparent harm, causes a serious degree of ruin and alarm 
to it. The iron and coal industries in the north have made such 
rapid strides within the last decade, that the depression which 
hung over them for a lengthened period was felt as a national 
calamity. Then, when from the depths of commercial woe, 
the district arose upon a suddenly revived trade to the height 
of apparent prosperity, the depression was forgotten as the 
dream which flies with the morning light. Eighteen months 
ago it was declared that nothing but an application of cheap 
steel to the uses to which iron had been put would save the 
Cleveland district from utter collapse. Twelve months ago, 
when orders for pig iron literally poured over from America, 
the raw material was in great favour, and attention was 
diverted once more from steel to iron. We are glad to observe 
that lately the intoxication of reaction has worn away, and 
without any spur upon them in the shape of the wolf at the 
door the attention of those engaged in the iron trade has been 
directed to’the future of the district, and efforts are being 
made to provide for that future. A faint resemblance of the 
growls against the North-Eastern Railway Company which used 
to be of everyday occurrence in the halcyon days of ’73 is now 
observable. There is actually a talk of the advent of the 
Midland Railway Company into the domains of the great 
monopoly. But while perhaps there are grounds for complaint 

ainst the North-Eastern Railway Company on the score of 
high charges, it must be admitted that that company has not 
been behind any firm or individual in the district in preparing 
for the future greatness of the iron and coal industries. The 
magnificent docks recently opened at West Hartlepool prove 
that the North-Eastern Railway Company believes in a great 
future. Similarly, Messrs. Bolckow, Vaughan, and Co., 
Limited, who might have rested satisfied with their enormous 
profits, have been actively working and spending a large 
amount of capital upon developing their manufacturing 
powers, So great have been their efforts in this direc- 
tion, that the Cleveland district may now fairly claim 
to rank as a steel-producing district. In every way, either 
by improved machinery for the production of manufactured 
iron or steel, or by the utilisation of waste until the vilest 
refuse has become a marketable commodity, there is an exhi- 
bition of a laudable purpose, to make the Cleveland district 
what it never before has béen—stable. In the coal trade 
there is more providence amongst working men, and more 
scientific knowledge amongst mine managers, than could have 
been deemed possible ten years ago. Taking these things as 
indications of the character of the future, it is now more than 
probable that, notwithstanding the commercial reverses which 
ar come, the ruinous failures of firms which have marked 
and disgraced the past few years will not be repeated, 


LITERATURE. 


The War Ships and Navies of the World. Containing a com- 
plete and concise description of the construction, motive power, 
and armaments of the modern war ships of all the navies of 
the world, naval artillery, marine engines, boilers, torpedoes, 
and t lo boats. By Chief Engineer J, W. Kine, United 
States Navy, late Chief of the Bureau of Steam Engineering. 
A. Williams and Co., Boston, U.S.A. E.and F. N. Spon. 
London. 1880. 

In 1877 the world was not a little astonished by the 
ublication at Washington of a report by Mr. King on 
uropean ships of war and their armament, prepared for 

his own Government. This report contained information 

to be had nowhere else. Our own naval officers for the 


first time obtained information about British ships of 
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war which they had before sought in vain, and the infor- 


mation was not confined to British ships ; it was accurate 
and complete, in no small sense of the word, for all the 
navies of Europe. 

It so happens ‘that naval construction is constantly 
assuming new phases ; noval ships are being added year 
by year to the strength of nations, while others become 
obsolete and are broken up. Mr. King marches with 
the times, and his report has already virtually gone 
through three editions. The volume before us is to a 
large extent yet another edition ; but whereas the first 
report contained but 273 the present volume 
contains no fewer than 613. We have already fully 
reviewed Mr. King’s book, and we have often quoted 
from it. It is unnecessary therefore to dwell at any 
length on the volume before us. It contains all that Mr. 
King has already published and more. A large part of 
its contents is ge compilation. This journal, for 
instance, is largely drawn upon. We may cite as an 
example the celebrated Meppen trials. The drawings 
which we gave of the targets have been reproduced by 
Mr. King, who duly acknowledges the source a whence 
are derived. 

ot the least interesting feature in the work are the 
illustrations, which are very good and accurate, consider- 
ing their size. There are no fewer than sixty-six full 
page engravings, however, and some of them, as for 
example the frontispiece which shows the Duilio at sea, 
are very effective. For the rest it will perhaps be enough 
to say that the promise contained in the lengthy title, 
which we have quoted above is kept ; and that the book 
is a species of “ Inquire within for everything ” connected 
with ships of war, their engines or their guns. Mr. 
King’s chapter on the United States navy is so interest- 
ing that we may have something more to say on the 
subject. He has brought down information concerning 
all the navies in the world to a very recent date, and 
the book stands at present quite without a rival. The 
publishers have done the author justice, type and paper 

ing alike good. If we have a objection to u 
against the volume it is that it is rather too ponderous in 
its dimensions. 


Resultate aus der Theorie des Bruckenbaus, By R. Koury, Inge- 
nieur und ausserordentlicher Lehrer am Konigl. Polytech- 
nicum zu Aachen. 

Tuts work, as its title implies, does not bring forward 

any new methods for dealing with the stresses in bridges, 

but is intended mainly to illustrate by practical examples 
the application of theory to practice. The author in this 

volume limits himself to girder bridges, proposing in a 

future treatise to investigate arched bridges and bridges 

of combined forms. The work is, however, by no means 

a mere collection of worked out formule, and the prin- 

ciples on which the methods of procedure are are 

rationally explained. The sadeon numerical examples 
occupy rather more than half of the entire work. 

_ In his preface the writer appears to favour analytical 

in preference to graphic methods, stating that the former 

can be more easily presented in a form suitable for 
immediate ———- by the “less theoretically trained 
engineer.” Scattered through the work, however, numer- 
ous graphic processes will be found, and whenever the 
latter afford unquestionable advantages, preference has 
been very properly given to them. It is possible, indeed, 
that the writer assumes a greater familiarity with the 
employment of the familiar polygon than is at present 
universal in this country. Graphic processes have, 
perhaps, the disadvantage that they are less easy to work 
after the mind has grown unaccustomed to them ; and 
this, perhaps, has told against their more general adoption. 

The work begins with an introduction dealing with the 
general ideas of the elasticity and resistance of materials, 
and defining the nature and limits of the class of problems 
under consideration. The exterior forces acting upon 
beams are then discussed in two sections—the first deal- 
ing with beams on two supports, the second with con- 
tinuous beams. The latter part of the subject is more 
fully treated than is usual in English works. Interior 
stresses, and the determination of the requisite form of 
section to resist them, are dealt with in the case of beams 
of uniform and of variable section, followed by girders 
with parallel booms and single triangulation, and trellis 
girders. The stresses in girders with polygonal booms of 
general form, on two supports, under various conditions 
of loading, are next investigated. In the above subject 
matter a Pens number of formule are introduced which 
are subsequently turned to account. 

The general questions having been thus disposed of. 
thirteen important numerical examples are given, five o: 
which relate to continuous girders. The travelling load 
is treated both as an equivalent uniformly distributed 
load and as a system of concentrated loads—Wohler’s 
formula being adopted for the safe load. The thirteen 
examples are well chosen, and cover a wide field of 
bridge construction. 

The work is throughout remarkably straightforward 
and systematic, and it will be found very easy to follow 
and to apply. The plates, though giving the figures at a 
rather small scale, are clear and well pheete y Itisa 
very common — against works of this class that 
one cannot find what one wants in them, and that, even 
if they contain the information required, it is not pre- 
sented in a form which renders it readily available in 
a This complaint will not be brought against 

err Krohn’s book, and the latter cannot fail to recom- 
mend itself to practical men. There is, perhaps, no 

English work of similar scope, but the ses | knowledge of 

German required to enable a technical book to be read is 

fortunately becoming more and more common, and the 

value of a work of this kind will be little lessened by the 
language in which itis given to us. 


Tue Council of Ministers at St. Petersburg have assented to 
the Saag wr of the Ekaterinburg and Tiumen branch of the 
way. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON , AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue third quarter of 1880, which has just closed, has been an 

improvement upon that which preceded it. The pig iron makers 

have found alittle better demand. Stocks at the furnaces had got 

down to less serious proportions, and this encouraged a 

to blow in furnaces that a quarter ago were idle. Makers of 
rt-mine and cinder pigs have done more than the producers of 

igh-class sorts. hese last, indeed, have met with little if 
any improvement. Large quantities of pigs have been sold made 
in South Yorkshire, &c. Hematites 
produced in Barrow and other Lancashire towns, in Cumberland, 
and in South Wales, have found a market to only a limited 
extent, the prices being mostly prohibitive. 

Prices of Staffordshire all-mine pigs have, upon the open 
Exchange, mostly ruled the same as last quarter, namely, £3 10s. 
to £3 12s. 6d., but the actual selling price has been £3 7a. 6d. and 
less. Hematites have been priced at £3 15s, to £4, but have 
hardly realised the higher figure. Cinder pigs have been about 
£2 to £2 2s. 6d. Northampton pigs have sold freely at £2 10s. to 
to £2 12s, 6d.; and best Derbyshire sorts slightly above that rate. 

Medium and common qualities of finished iron have been m 

uite active demand during the quarter for home and export. 

heets, required by the galvanisers mainly, and to be used in the 
block for roofing purposes in Russia and India, and elsewhere, 
have been in chief request. From £7 10s. to £8 for singles has 
been the market price, but numerous sales have been effected at 
as low as £7. This branch has assumed additional prominence 
by the association lately formed to keep up the prices of the 
gauges known as “doubles” and “latens.” Hoops and strips 
and small rounds have stood next in order of demand. A great 
many American inquiries have been about for hoops and strips, 
but not a commensurate number of orders, Common bars have 
been plentiful at £6 to £6 5s. 

** Marked” iron has been very slack of sale, and two or three 
of the leading works have had hardly anything todo. ‘This led 
Messrs. Philip Williams and Sons, and Messrs. William Milling- 
ton and Co., at the close of July, acting independently of any of 
the other “‘ list ” houses, to reduce their prices 10s. per ton all 
round, leaving bars at £7 10s. The little additional business that 
resulted was not, however, deemed sufficient to warrant other 
houses in pursuing a similar course at that time. Now, however, 
this quotation has become general throughout the marked iron 
branch of the industry. The determination of the other “ list” 
houses to drop their prices 10s. per ton—which was come to 
during "Change hours in Birmingham upon Thursday last week, 
and which I announced at the time—has been followed by the 
issuing of circulars establishing the drop. 

The Earl of Dudley’s new prices are as follows :—Ordinary 
bars, £8 2s. 6d.; single best, £9 10s.; double best, £11; and treble 
best, £18; rivet iron, single best, £10 10s.; double, £12; and 
treble, £14; angle iron, strips, and hoops of the ordinary sizes 
are, lowest quality, £8 12s. 6d.; single best, £10; double, £11 10s.; 
and treble, £13 10s.; T-iron is £9 2s. 6d., £10 10s., £12, and £14 
according to quality; for strips of gin., and not thinner than 
20 w.g., his lordship’s prices are, lowest quality, £9 12s. 6d.; 
£11; double, £12 10s.; and treble, £14 10s.; jin. of 
neg w.g., £10 12s, 6d., £12, £13 103., and £15 10s., according 
to quality. 

on Barrows and Son’s fresh quotations are as here :—Bare 
B.B.H., £7 10s.; best, £9; and best best, £10; best chain bars, 
£9; best best chain bars, £10; and best charcoal bars, £16 ; plate 
bars become from £8 to £9 10s.; and rivet iron, £9 10s.; BBE 
plates are £9 10s.; best boiler ditto, £10 10s.; and best best ditto, 
£11 10s.; sheets of £20 w.g., £9 10s., 20 to 24 w.g., £11, and 25 
to 27 w.g., £12 10s.; strips are £9; hoops, £8 10s.; and rods from 
£8 15s. to £9 10s. 

The altered prices of Messrs. E. T. Wright and Son, of the 
Monmoor Ironworks, Wolverhampton, are :—Monmoor best 
boiler plates, £9; Monmoor sheets, £8 103.; Monmoor Crown 
bars, £7 5s.; and Monmoor hoops, £7 15s. The “Wright” 
qualities are 10s. lower as usual. 

The Patent Shaft and Axletree Company, Limited, of Wednes- 
bury, inform me that instead of giving open market quotations 
at the present time they prefer to quote upon definite specifica- 
tions. Moreover, they state that the recent reduction was antici- 
pated by them some time back. 

Declared prices have now touched the low point which they 
reached two years ago. It was in September, 1878, that by a 
reduction of £1 ~ ton, bars last e £7 10s., and they 
remained at that figure for twelve months. Since that date there 
has been an advance of £1 10s. per ton. In November, 1879, a 
10s. rise was declared, and at the end of the year an additional 
£1 was put on. Towards the close of May this — the 20s. was, 
however, taken off again, and by the present declaration the other 
10s. has been sacrificed. 

At the quarterly meeting yesterday—Wednesday—in Wolver- 
hampton, the above prices ruled the transactions in high-class 
finished iron, and influenced the quotations for all other kinds, 
which generally were from 2s. 6d. to 5s. down in respect of all 
but sheets and gas strip. The combination among the sheet 
makers kept medium singles at £7 10s.; doubles at £9; and 
latens at £10 10s. High-class singles sold in small lots for prompt 
delivery at £8, and some doubles at £9 10s. Gas strip was also 
strengthened by makers’ action, a meeting being held in the 
afternoon with the object of bringing back certain firms to the 
observance of the old rule affecting the sizes which for many years 
have been regarded as extras. 

Common bars were abundant at from £6 down to £5 15s. and 
£5 12s. 6d. ‘*Severn” sheets, me, were yesterday still quoted 
at £11; B., £12; B.B., £13; and B.B.B., yee ton, but with a 
tendency towards change in the spirit of the drop announced by 
the marked bar firms. 

Likewise at yesterday’s meeting the Lilleshall Iron Company, 
which has now s*x furnaces in blast producing, half of them hot 
and the other half cold blast iron, an d its tati at 
£3 5s. for the former, and £4 5s. for the latter quality. This is 
a drop in quotations of 5s. per ton. <A similar quotation drop 
was announced by the proprietor of the Spring Vale furnaces, who 
asked £2 for his common, £2 10s. for his all-mine, and £3 for his 
hydrate quality. Most descriptions of all-mine produced by the 
other firms were quoted at from £3 5s. to £37s. 6d. Hematite was 
mostly purchasable at £310s. This was the quotation of the 
Tredegar Company, and buyersregarded the quotation as “‘ easy.” 
Cinder pigs were plentiful at from £2 down to in a few instances 
even £1 17s. 6d. and £1 16s. 3d. Northampton pigs were quoted 
£2 3s. 9d.; but it was no secret that the commodity might have 
been bought for slightly less money. 

Coal was plentiful and was variously quoted. The most 
general price was 6s. 6d. per ton for forge qualities at the pits, 
and with about 23 cwt. to the ton in boat loads, 

In Birmingham to-day—Thursday—there was an overflowing 
attendance and plenty of inquiry ; but only a small aggregate of 
actual business. There was a tendency to ease in the sale price 
of both raw and rojled iron, but the ease was insufficient to 
satisfy consumers. Sheets were to be had for galvanising and 
for working up at, in a few cases, from 5s. to 10s, under the 
association prices, but galvanisers held off. 

Alike in Wolverhampton and Birmingham the market was 
strengthened by the expectation of the firms that there will soon 
be a pean: xd Po business once more doing on account of the 
United States. e purchase recently for that market of the 
15,000 tons of steel rails announced in the Sheffield correspond- 
ence of THE ENGINEER was not without its beneficial effect ; and 
there was one broker on ’Change to-day who spoke of much 
heavier quantities of steel and irun being about to he required 
by Transatlantic consumers. 


The galvanisers yesterday reported the receipt that morning 
of much better orders for roofing sheets than by any one post for 
some time past, The orders were mostly upon Australian 
account. Some brands were quoted £15 10s. per ton for 24 w.g, 
packed in cases, delivered in London, and £17 10s. for 26 w.g, 

In Wolverhampton, which is an important centre of the 
bicycle trade, machinery upon what the inventor claims is an 
entirely new principle, is being employed in the manufacture of 
steel rims for velocipedes. Any sized rim can be made, and with 
four times the rapidity possible by the methods mostly in vogue, 
The requisite length of grooved steel is first searfed down at each 
end upon an emery wheel, and it is then taken to a bending and 
“trueing” machine. This consists of an action table, provided 
with five rolls, which is attached to a stationary surface plate of 
large dimensions. The strip assumes a circular eaee when it has 
been passed through the ey and the ends having been rivetted, 
it is again brought under the action of the rolls tor the circle to 
be “trued” and the joint tested. Under most processes the 
**trueing” has tobe done by hand, whereas, except in the rivetting, 
the use of the hammer upon the rim is, under the new mated, 
altogether avoided. Machinery is also being adopted in the same 
town with much success in the production of every description of 
brass, and brass and wood combined, coal vase furniture. Thus 
the casting shop is superseded, greatly to the advantage of that 
furniture in particular, which is of an intricate design. 

Hardwares tend downwards in price. Cut nails, which during 
the last few weeks have been gradually declining, are now 
declared lower by 10s. per ton. Cut clasp nails from lin, upwards, 
become 9s. to lls. 6d. per cwt., and cut lath nails, lin. an 
upwards, 12s. to 13s. 6d. per ewt. The discount on cut tacks and 
brads sold by the paper remains as before. Chains, cables, and 
anchors, are sensibly lower that a month ago. Wrought iron 
tubes, on the contrary, fairly well maintain, for the present, the 
last declared advance. 

At a meeting of the Staffordshire Potteries Board of Arbitra- 
tion on Monday, a resolution was passed to the effect that the 
Board having fully considered the question of workman’s prices 
with a view to a settlement, and being unable to arrive thereat, 
the matter should be referred to the umpire for further decision. 

Sir Henry Hunt, C.B., has issued his award fixing the price to 
be paid by the Tipton and Oldbury Local Boards for their 
respective portions of the gas undertaking of the Corporation of 
Birmingham. The price for the Tipton district is fixed at 
£33,700, and that for the Oldbury district at £22,750. The price 
paid by the West Bromwich district under Sir Henry’s award 
was £70,750. 

At a meeting of the Tame and Rea District Drainage Board, 
on Tuesday, in Birmingham, it was decided to lease 123 acres of 
land at Tyburn as an addition to their present sewage farm for a 
period of 99 years, at a rent of £3 an acre for the first seven years, 
and £4 an acre for the remainder of the term. 

In accordance with the instructions of the Sanitary Authority 
of the Tamworth Union, the Sanitary Inspector and Surveyor 
and the Medical Officer have made a joint report on the condition 
of the river Tame. They state that the river is greatly polluted 
by sewage and chemical matter, causing it to a serious 
nuisance to the district, highly dangerous to health, and injurious 
to the adjacent land throughout the whole of its course. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

DurincG the past week there has again been very little doing in 
the iron trade of this district, and the depression would seem to 
be felt here more keenly than in the other centres of iron industry. 
Of course this district is largely dependent upon the cotton trade, 
and this branch of industry has not yet shown sufficient recovery 
to encourage any very large new devolopment of the means of 
production. The consequence is that there is very little local , 
work coming into the hands of machinists and engineers, although 
many of them have been kept tolerably busy with foreign orders, 
and for their present consumption the chief users of iron are 
generally well covered by the tolerably large purchases which were 
made several months back. The bulk of the consumers are, there- 
fore, in no immediate want of iron, and even those who have to come 
into the market only buy from hand to mouth, the weakness shown 
in prices inducing them to hold back until the last moment, with 
the view of purchasing what little iron they do want at the lowest 
possible figure. But amidst the general depression which prevails 
throughout the district there is still a certain feeling of hopeful- 
ness with regard to the future ; makers asa rule are very cautious 
about entering into long forward engagements at present rates, 
and amongst —o the opinion is gaining ground that 

rices are not likely to recede much further is evidenced by the 
act that just now there is a considerable business doing here in 
warrants. 

The Manchester market on Tuesday was well attended, but 
there was a disinclination to do any business poating the result 
of the quarterly meetings this week, and I could hear of very few 
orders being given out. The firmer tone reported from Middles- 
brough had very little effect, as north country iron is for the 
present almost completely out of this market on the face of 
the much lower price at which other outside brands can be bought. 

Lancashire makers of pig iron, although they are still delivering 
a good deal of iron on account of old contracts, report very few 
new orders coming in. For delivery into the Manchester dis- 
trict their quotations nominally remain at 47s. 6d. for No. 3 
foundry, and 46s. 6d. for No. 4 forge less 24 per cent.; but they 
are not firm holders at these figures, and for early delivery they 
would no doubt be open to offers at less money. 

Of the outside brands coming into this district Lincolnshire 
and Derbyshire brands continue to be offered at extremely low 
figures. — makers are holding for 48s. less 24 for No. 3 
foundry, and 46s. 6d. for No. 4 forge delivered equal to Man- 
chester, but I have heard of offers at as low as 45s. per ton. 
Middlesbrough iron is nominally quoted at about 47s. 4d. to 
47s. 10d. per ton for g.m.b.’s delivered equal to Manchester. 

In the Bnished iron trade there is a tendency towards less firm- 
ness, The reductions in the Staffordshire list rates, although they 
had previously been pretty fully discounted, naturally having a 
weakening effect upon the market here. The quoted prices are 
not materially altered from last week, but manufacturers who 
are finding very little new work coming into their hands are as a 
rule open to both orders for prompt specification at under current 
rates. For bars ytd into the Manchester district the 
average quoted prices are about £6 to £6 2s. 6d. per ton. 

In the coal trade there is a rather stronger tone so far as house 
fire classes of fuel are concerned. For these there is now gene- 
rally a tolerably fair demand, and some of the pits have been put 
in to full time. In a few cases advanced lists are being sent out, 
but there is not yet any general action amongst coal owners, 
most of whom are still working short time, and in many cases 
have heavy stocks on hand. The quotations under list 
rates made during the summer are, however, generally 
being withdrawn, and there ‘s not much disposition to sell 
forward at present rates. Common round coals for iron 
making and general manufacturing purposes are still with- 
out change, works in this district are not taking any larger 
quantities, and as supplies continue abundant, low prices have 
still to be taken. Engine fuel continues steady, the increased 
productions of slack not as yet having had any material effect 
upon prices. The average quotations at the pit mouth are about 
as under: Best coal, 8s. to 8s. 6d.; seconds, 6s. 6d. to 7s.; 
common coal, 4s, 9d. to 5s. 6d.; burgy, 3s. 9d. to 4s. 3d.; and 


good slack, 3s. to 3s. 6d. per ton. 
In shipping a moderately fair business has been doing, but the 
— taken are still very low, steam coal delivered at either 
iverpool or Garston being obtainable at 6s. to 6s. i ton, 
and house coal from 7s. per ton upwards according to q' 
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The demand for hematite pig iron is not sustained, and the 
t week or two has shown evidence of weakness not experi- 
enced for a considerable period of time; but this is only regarded 
as a lull in the demand which, after the quarterly meetings, and 
after so much attention ceases to be directed to the shipping 
orders, will receive new life. ‘The orders in hand are still very 
considerable, and the works are very actively employed. Out of 
eighty-four furnaces sixty-three are in blast, and two or three of 
those standing idle are old charcval furnaces which have done 
nothing for years. ‘There is a very large delivery of both iron 
and steel, and this is likely to continue, as the orders in hand are 
expected to furnish employment for a considerable part of the 
winter. From all quarters there is a cheerful aspect, and it is 
known that with the very active future in store for the steel 
trade there must be a good market for both Bessemer and ordi- 
nary qualities of hematite pig iron. Prices are easier and are 
now quoted at 65s. for Bessemer and 60s. for forge iron, but 
several sales are noted for Bessemer below this figure. The 
iron ore trade is very steadily employed. Shipbuilders and 
finished iron workers are busily employed. 

There are evidences of an extension in the coking industry 
in West Cumberland. 

The stern post of the steamer City of Rome, weighing 34 
tons, has arrived at Barrow from the Mersey Iron and Steel 
Works, Liverpool. It is said to be the largest forging ever made 
for this purpose. 

The metal exports from Barrow-in-Furness for the month of 
September, according to Browne’s Export List, represent 
19,343 tons, being 10,823 tons of pig iron, 6358 tons of steel 
rails, &c., and 2162 tons of scrap. In the list of ports in the 
United Kingdom, Barrow stands third in respect to the ton- 
nage of metal exports, Middlesbrough being first and Liver- 
pool the second, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

We are evidently in the period of fluctuations. For several 
weeks I have had to record alternately good and bad trade. 
Last week the outlook was gloomy. his week it is much 
brighter. ‘The inquiry for pig iron has been brisk, and prices 
have consequently had an upward tendency. Makers are now 
holding back in the hope of securing better prices. No. 3 is very 
firm at 39s. No. 4 forge at 38s., and the other qualities in pro- 
portion. The American demand shows symptoms of again 
reviving, and shipments to continental countries continue 


large. 
tt must not be forgotten that the zone is now contrasting with 
a period of undreamt of prosperity last year, when the district 
arose from its ashes on the springing up of the American demand. 
The fact is that although trade is very quiet now as compared 
with the corresponding period of last year, it is very much 
brighter than the most sanguine expectations could have believed. 

The North-Eastern Company’s traffic returns show an increase 
of £13,740 on the corresponding week of last year, and £1825 on 
the corresponding week of 1878. ‘The large amount of £8694 is 
attributable to minerals, For the fifteen weeks which have now 
expired of the current half year the total traffic returns have 
amounted to £1,880,833, as compared with £1,668,870 in 1879, and 
£1,847,774 in 1878, 

The manufactured iron trade is much improved. Large orders 
for plates have been given out owing to the briskness of the ship- 
building trade to which I referred last week. Prices are stiffer, 
and manufacturers are more sanguine of a good winter’s work. 
Indeed, plate-makers especially are almost safe from the orders 
they have recently received. 

Messrs. Bolekow, Vaughan, and Co., are perfecting their new 
machinery, and will very shortly be able to turn out steel rails on 
a gigantic scale. The President of the Board of ‘Trade, on his 
visit to this district last week, was shown over the splendid works 
of this company at Eston. 

Engineering trades are well employed with medium class work. 
There is no manifestation of great enterprise in the shape of new 
undertakings apparent in the district. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I HEAR that next week several of the colliery companies intend 
to raise the price of coal by 1s, per ton. Coalowners are at 
present supplying Silkstone house coal as follows :—Hand- 
picked branch, 13s. per ton; best ‘‘hards,” 103. 6d.; best 
screened, 93. 7d.; second ditto, 7s. 11d ; screened nuts, 6s, 8d. 
The ordinary consumer does not profit by the owners’ perplexities. 
It is the large consumer—the railway company—who can com- 
mand something like his own terms, 

There is every probability that the miners will again have 
recourse to the demand for the eight hours’ system of working. 
At a conference held the other day at Barnsley, from which the 
representatives of the press were excluded, the men—or to speak 
more re the delegates of the men—went strongly in for 
restriction. Mr. Macdonald’s panacea for the languor in the coal 
trade was that the miners should not work so hard. His 
doctrine of idleness was at first scouted by the men, but the 
delegates appear to be veering round to his way of thinking. 
The coal] trade continues in a very disturbed state, and there are 
many disputes still unsettled. 

Mr. Frith, the secretary of the South Yorkshire Miners’ Asso- 
ciation, has been authorised to adopt a peculiar course in dealing 
with the wages difficulty. He has been instructed to forward a 
circular letter to the coalowners of the district, requesting them to 
increase the price of coal, so as to admit of an arenes in wages 
to the miners. It is all very well to increase the price, but will 
the public continue to pay a higher price than the article can be 
supplied at ? 

n the iron trade there is little change to report. The fluctua- 
tions which take place from day to day do not materially 
alter current price lists. In one or two quarters there is a good 
deal of work doing in heavy orders, but generally these depart- 
ments are not so busy as might be expectcd. In the lighter 
branches there is more briskness. 

The wire mills are well employed. In addition to the order for 
the Indian Government recently referred to, I hear of several 
op “‘lines” for wire ropes for collieries and towing p , 
Jf late years wire has been abundantly used for towing, pe two 
firms R-' Sheffield are now engaged on large contracts for that 
speciality. 

Several orders for rails, mainly for light weights, have been 
pias since my last. The price of rails is maintained, and the 
allin the value of hematite and district pig must enable the 
maker to have a better profit. 

At the Atlas Works there is much briskness in the boiler and 
ship-plate departments. Messrs. John Brown and Co. have a 
special reputation for ship-plates, which secures them orders 
when firms elsewhere are almost idle. 

There is a slight improvement in the general steel trade, both 
on home and foreign account. The demand for Bessemer slabs 
for America has not revived, but there is a continued improve- 
ment in the call for manufactured goods, which is more satisfac- 
tory than the exportation of raw material. 

utlery is generally in good demand, the United States being 
by far the most active, but the home markets are also better, in 
view of the approach of the festive season, which tells favour- 
ably, not only on the hardware trade generally, but on silver 
and electro-plated 

The Drontield Silkstone Coal Company, Limited, offered their 
colliery for sale at Sheftield this a order to secure a sale, 


the coal rent was fixed as low as £150 an acre, with the small 
minimum rent of £1000a year. Great part of the coal was pur- 
chased by the Dronfield eager at £300 an acre, and the reduc- 
tion of the price by one-half was with the view of enabling the 
purchaser to meet the possible event of continued depression in 
the coal trade. The output of the colliery has been 500 tons a day, 
and its coke can be consumed almost entirely by Messrs. Wilson, 
Cammell, and Co,, whose rail mills and steelworks adjoin the 
colliery. Still, with every possible inducement, not a bid could 
be procured for,thefproperty. In a few days, Summerly Colliery 
—Messrs. James Rhodes and Son—will also be offered for sale. 

Langley Mill Iron and Steel Works, in the parish of Heanor, 
Derbyshire, adjoining the Erewash Valley line of the Midland 
Railway, are to be sold. The works are in the centre of the Der- 
byshire furnaces and collieries, and are said to be capable of an 
output of 10,000 tons of merchant iron and about 750 tons of 
ingot steel per annum. The Midland Iron and Steel Works, 
lately known as the Cardigan Works, in Saville-street East, 
Sheffield, are now to be offered by private treaty. I understand 
they are to be sold at a sacrifice, owing to the 12th Patriotic 
i Society, to whom they are mortgaged, being compelled 
to realise, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE tone of the iron market has this week on the whole been 
steadier, with a very slight tendency to better prices. Although 
the shipments last week were not = so good, the warrant 
market has from various causes been firmer, principally -— to 
the better conditions of trade at home. Three additional fur- 
naces have been put in blast, there being now 104 in all blowing, 
as compared with eight-five at the same date last year. Rather 
less Cleveland iron is being imported, and there is a decrease in 
these imports on the year to date of not less than 14,105 tons. 
The poorer qualities of Scotch iron are in request for manufac- 
turing purposes in preference to the Middlesbrough pigs. There 
are now 474,953 tons of pig iron in Messrs. Connal and Co.’s 
stores, or 1197 more than in the preceding week. From_the 
United States the inquiry is flat, and lower rates are asked for 
all consignments; but it will pay makers at present to continue 
increasing their stocks at the small current expense of produc- 
tion, even although the demand should in the meantime not be 
very extensive. 

In the warrant market on Friday prices fluctuated between 
50s. 6d. and 50s. per ton. On Monday the price advanced from 
50s. 3d. to 50s. 7$d., but subsequently went back to the former 
figure. The market was steady on Tuesday forenoon, with busi- 
ness from 50s. 3d. fourteen days to 50s, 6d. cash, and 50s. 8d. one 
month. In the afternoon tr ti were effected at 50s. 6d. 
to 50s. 9d. one month, and 50s. 5d. to 50s. 8d. cash. On Wednes- 
day market fluctuated between 51s. and 50s. 6d. cash ; there was 
a steady market with a good business to-day—Thursday—at 
50s. 6d. fourteen days to 50s. 8d. cash, and 50s. 10}d. one month. 

The quotations of makers’ iron show an upward tendency. 
G.M.B. No. 1 is quoted 1s. higher; No. 3, 6d.; Gartsherrie, 2s. 
higher for No. 1; and the other special brands are from 6d. to 
1s. 6d. over the prices of last week, with a few exceptions. 

The malleable iron trade continues in a satisfactory state as 
far as the demands of home consumers are concerned, but there 
is room for improvement in the foreign department of the trade. 
Prices of all sorts of malleable iron are practically unaltered. 

Last week’s shipments of iron manufactures from the Clyde 
included £18,283 worth of muchinery, of which £8350 was 
despatched to Madras, £3900 to Calcutta, £3800 to China, and 
£1380 to Meuritius ; £34,300 worth of other iron articles, of which 
£19,000 went to Calcutta, £3750 to Madras, £1650 to Mauritius, 
£1300 to Bombay, £1100 to Rangoon, £1370 to Gothenburg, 
£1100 to New Zealand, £2000 the Mediterranean, and £1285 to 
Rio de Janeiro; £3000 sewing machines, in certain proportions 
to the Mediterranean and Oporto. i 

The coal trade in the west of Scotland is quiet, with the 
demand for household sorts gradually improving. Some of the 
larger contracts made are reported at slightly lower prices, but 
as a rule the rates are without alteration. ‘The foreign shipments 
are moderate in extent. In the eastern mining counties the trade 
appears to be quieter, and a scarcity of shipping is reported at 
: e Fife ports. A good steady trade, nevertheless, seems tc be 

one. 

A meeting of the miners of the Glasgow district was held a few 
days ago in the neighbourhood of Rutherglen—Mr. John Steel 
presiding—when it was gO that the Wellshot men were 
working on a sliding scale, based upon the selling price of coals 
per wagon. When coals were 63. per wagon at the pit head, 
the men were paid 3s., and they received 6d. for each 1s. of 
advance up to 12s. Their present wage was 3s. 6d. per day. A 
set of rules drawn up by Daniel Brown, writer, Glasgow, 
was udopted, and it was resolved to form the district into a 
separate union, the objects of which were said to be the protec- 
tion of the miners from intimidation on the part of the employers 
and managers ; securing the regulation of wages by arbitration ; 
looking after correct weighing on pit heads ; giving compensation 
in cases of accident ; and assisting in the prosecution or defence 
of law cases affecting the men. poets 

Although the experimental trials of the Czar’s yacht Livadia 
have been conducted privately on the Clyde, it has transpired 
that they have been most successful. Her three engines have a 
horse-power of between 11,000 and 12,000, and they have been 
found to propel her at a speed of about 184 statute miles an hour, 
which is said to be two knots over the speed guaranteed by the 
builders, Messrs. Elder and Co. She has been fitted with Sir 
William Thomson’s compasses, and all the apartments lighted 
with the electric light. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE output of best coals continues excessive, and the competi- 
tion in pushing business at the various ports is as keen as ever I 
have known it. Cases have been instanced to me of late where 
prices have been ruled at the very lowest market quotations, and 
then, as an additional or gears, a discount offered of 5 per 
cent., or an equivalent to 6d. per ton. Viewed broadly the coal 
trade is well sustained, and export coastwise, and railway 
business, continues large. 

Since January, and up to the end of September, the total coal 
sent from Cardiff foreign has been 3,707,670 tons ; from Newport 
Mon., during the same period, 763,554 tons; and from se 
618,336 tons. The quantity of coke from all Wales expo 
during the same period has been slightly under 28,000 tons, and 
of patent fuel 224,000 tons. Patent fuel is rapidly becoming one 
of the great specialities at Swansea, and in this article that place 
takes high precedence over the other ports. During this year 
the quantity sent from Swansea amounted to over 137,000 tons, 
while from Cardiff, in round numbers, only 85,000 tons were sent, 
and from Newport 4645 tons. Most of the Swansea business is 
being done in this article by the Atlantic Patent Fuel Company 
and Messrs. Cory and Co. The total exports of coal during the 
week from all Wales was a little over 125,000 tons, of which 
Cardiff sent 97,000 tons, mats an increase, as compared with the 
week before, of 3000 tons. Newport showed a falling off to some 
extent; Swansea an increase, in comparison with the two weeks, 


tons. 

T note that the Garth Anchor and Chain Works, Taff Well, near 
Cardiff, are at last going tothe hammer. They will be offered for 
sale this month. If prices had not been so stiff, they might have 


been floated during the last American spurt, and the same thing 
applies to Gadlys, Aberdare. I expect that if we get another 
American ‘‘ boom,” holders will show more sagacity. 


hopes of another, I hear; whispers are abroad amongst iron- 
masters that tenders on American account are coming into the 
market for 250,000 tons of steel rails, 

Americans ¢eontinue — and Dowlais Works enjoy a fair 
share. In the Swansea district iron rails have been sold for £5 
f.0.b. During the year the shipments of iron and steel from all 
Wales have been as follows :—From Cardiff, 133,402 tons ; New- 
port, 143,940 tons; and from Swansea, 13,496 tons. During the 
past week the total has only reached 4462 tons. 

There will be a start soon of the Western Mills, Cwmavon. 
The new furnace at the Treforest Iron and Steel Works, to 
which I have referred on several occasions, was blown in this 
week. It isof the pattern known as the Midd lesbrough kind, is 
70ft. in height, boshes are 17ft., and the hearth about 7ft.; capa- 
city about 80 tons daily. 

A strike is “‘on” at Brynaman amongst the puddlers. The 
managers wish to pay on the finished , and that the men 
should watch their own iron. This is objected to, and the strike 
has now lasted over a week. 

There was a meeting at Swansea last week of tin-plate workers to 
confer on a a claimed to be suffered in respect of the number 
of sheets allowed by them to their employers as waste. Mr, Wm. 
Lewis occupied the chair, and de to a most varied arrange- 
ment in respect of waste at most of the works. At Abertillery 
the plates are weighed by the hundredweight. At Lydbrook, in 
the Forest, it was stated that the number of sheets detained from 
the men amounted to 3000 in the course of the year. The opinion 
at the close of the meeting seemed to be that two sheets each box 
would about meet the case. 

Prices of tin-plate still rule slow. During the last month the 
quantity of Middlesbrough pig sent into Wales amounted to 6416 
tons, and of finished iron 84 tons only. 

A railway is projected from Bridgend to Southerndown. There 
is also a = movement going on to “‘‘iap,” as it is called, the 
Rhondda Valley from the western side. 

The colliers of the Neath district have had a meeting support- 
ing the other districts in regard to the nine hours movement and 
the appoinoment of working men ins rs. 

The chief buyers of Welsh iron this year have been America 
and India, South America and Bombay taking the largest ship- 
ments. It will be seen by the price list that lower quotations are 
ruling. These may be taken as authentic, but in the matter of 
Fumgar § still lower figures might be accepted. I hear of ordinary 
iron rails sold for under £5, 


MusevM. — Visitors the week ending 


Navat ApporntMEnts. — The following 
ments have been made at the Admiralty :—William F. Coope 
and Henry T. Liversedge, engineers, to the Superb, for temporary 
service ; Richard 8. Wilcocks, engineer, to the Mallard; John 
J. Warren, engineer, to the Whiting ; and George Brewer, engi- 
neer, to the hyr; Henry Gallery, assistant-engineer, to 
the Superb, and Henry Attwool, assistant-engineer, to the Asia, 
additional, for temporary service in the Mercury; John A. 
Lodge, chief engineer, to the Indus, additional, for service, in the 
Reserve; Peter Murray, engineer, to the Cockatrice ; Edward 
Little, engineer, to the Nankin, additional, for service in the 
Ajax; and Richard Irwin, engineer, to the Duncan, additional, 
for service in the Hydra. 


Tue INVENTION OF THE Reapinc Macuine.—Since the pub- 
lication of the particulars respecting the inventor of the reaping 
machine in the Scciety of Arts “ Journal” (Vol. xxvi.), Mr. G. 
K. Thompson has continued his inquiries on the subject, and now 
sends some further corroboration of the claims of John Common. 
Mr. Thompson writes as follows :—‘‘Sir,—T'wo years ago, you 
kindly inserted in your ‘ Journal’ some particulars respecting the 
invention of the reaping machine, and in support of the claim 
of Mr. John Common to that honour. I have been since then 
making further inquiries on the subject, and I think the enclosed 
communication, which I have just received from a descendant of 
the Mr. Thomas Brown, who made — of the machine from 
Common’s instructions, will strengthen that claim, and thus 

rove conclusively that Mr. McCormick is not the inventor ; nor 
is the machine American, but wholly English. The dates given 
coincide with Common’s statements in every way. (See 
‘Journal’ of Society of Arts, March 22nd, April 5th and 26th, 
1878.) Perhaps you can find mi in your ‘ Journal’ for this 
further light on the matter, and oblige yours faithfully, G. H. 
Tompson.” The following is a copy of the letter alluded to 
above :—‘‘74, Brook-street, Toronto, March 15th, 1880.—My 
dear Sir,—Your favour of Feb. 13th, and copy of Alnwick Journal 
are duly to hand. In reference to your inquiries regarding my 
grandfather, the late Thomas Brown, and his family, formerly 
of Alnwick, I beg to say they emigrated to Quebec, Canada, 
and shortly after removed to the town of Sterling, Cayuga 
County, State of New York, United States, where he purchased 
a farm, and resided there until his death, in March, 1850. With 
respect to the invention of the reaping machine, all I know is 
what my grandfather, the late Thomas Brown, and his 
son Peter told me, which is that McJormick, who at that 
time resided at Auburn, some 20 to 30 miles south from Sterling, 
in the same county, having heard of my gr-wdfather, came to 
him and inquired about his reaping machine. He explained it 
to McCormick fully, and gave him a model of the machine (I 
never heard —— mentioned). This was a few years (perhaps 
five) before 1 came to see my grandfather, in 1848; I, therefore, 
never saw a pattern or model of the machine, and, consequently, 
can give you no information regarding it; nor did I ever hear the 
name of a Mr. Common mentioned. I have in my possession a 
scrap-book belonging to my late grandfather, containing a con- 
troversy, or series of letters, published in the Newcastle Chronicle 
of August, 1821, between him and John French, a blacksmith, 

ing the invention of turnip seed drill, and herein I enclose 
you a copy of part of one of the letters, being the only mention 
made of the reaping machine. During my residence with my 
grandfather and uncle Peter, I had several conversations in 
to his inventions of the ‘ Northumberland iron plough,’ 
‘seed drills,’ ‘tobacco cutter,’ ‘ turnip cutter,’ ‘ tallow cutter,’ 
‘fruit crusher,’ &c., also his reaping machine, but nothi 
was ever elicited about the reaper but that McCormick, o' 
Auburn, got the model, and soon commenced manuf i 
them. It is, therefore, beyond all doubt that McCormick got 
his first idea of the reaping machine from my late grandfather, 
Thomas Brown.—Very ly yours, J. P. Nichot. Mr. G. H. 
Thompson, Alnwick.” Extract from the Newcastle Chronicle, 
August 8th, 1821 :—‘* With respect to my reaping machine, I can 
give Mr. F. the lie direct in every statement. I never received 
30 guineas, and I made a machine fit for the field. The Wew- 
castle Chronicle of October 19th, 1816, states that it was tried on 
October 3rd, 1816, in a field of wheat belonging to T. Dodds, 
-, south side, and far ex ed the expectation of everyone 
who saw it work, and bids fair to give satisfaction ; it will cut 
six or seven acres a day, and much more even and low than by 
the sickle, &c. It was also tried before a number of gentlemen 
farmers at the barn-yards, and gave ot satisfaction. The 
labouring people reproached me with taking the bread out of 
their mouths, and I was induced to desist from (making) the 
machine, from the extreme opposition they showed to it.— 
Tuomas Brown.” : 


/ 

| 

from 10 a.m. to 10 p.m., Museum, 8569; mercantile marine, Q 

building niaterials, and other collections, 2996. On Wednesday, 

Thursday and Friday, admission 6d., from 10 a.m. till 4 p.m., 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Speciyications, 
have caused much uwanecessary trouble and annoyance 
both to themselves and to the Patent-ofjice officials by 
giving the number of the page of THE Encrveer at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specijication. The 
mastake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 

‘er to pages, in place of turning to those pages and 
tinding the numbers of the Specifsication.] 


Grants and Dates of Provisional Pro- 
tection for Six Months. 

2046. Sream Traps or Drain Vatves, W. Davis, Enfield. 
~--29th June, 1880. 

3176. Exoines, W. H. Northcott, Hatcham Ironworks, 
Pemeroy-street, London.—3rd August, 1880. 

3204. Cookine Sroves, I. Chorlton, Manchester.—5th 
August, 1880. 

3300. Tewperiye Cast Steet, &c., C. Kesseler, Mohren- 


strasse, Berlin, Germany.—A communication from 
D. W. Reunert, Annen, Westphalia, Germany.—13th 
August, 1880. 


3314. Beatinc, Scouriyec, and otherwise Puriryixe 
Carprrs, &c., Lea, Lark-lane, Toxteth—1l4th 
August, 1880. 

3500. Crosinc or Fastentnc Gtoves, J. Tréfousse, 
Chaumont, France.—28th August, 1880. 

3502. Sarery Cases, F. Cooper, Handsworth.—238th 
August, 1880. 

3678. and Gases, W. Foulis, 

September, 188. 


3681. JacguaRD Macurnery for Weavine, T. Spivey, 

ny September, 1880. 

. CooLIne ATMOSPHERIC Arr, J. Sturgeon, Newlay. 
—10th September, 1880. 

3688. Sprincs, H. L. Wilson and J. Clegg, Atlas 
Works, Clayton-le-Moors.—10th September, 1880. 

2692. Damask Looms, W. R. Lake, Southampton- 
buildings, London.—A communication from J. L. 
Débmer, Crefeld, Germany.—1l0th September, 1880. 

3694. Sprinc Marrresses, H. Lazarus, Old-street, 
London.—10th September, 1880. 

3696. CoupLincs or Unions for Taps and Pirss, 8S. 
Mason, Birmingham.--11th September, 1880. 

8698. ConverTiING into Leatser, R. Brown, 
Ayr.—llth September, 1880. 

3700. Sash Fasteners, W. Lea, Bloomsbury Foundry, 
Wolverhampton.—11th September, 18380. 

3704. Screw Prope.iers, C. Jones, Liverpool.—1lth 
September, 1880. 

3708. Se.r-actinc J. and H. J. Brookes 
and F. Mason, Smethwick.—ilth September, 1880. 
3710. Lips or Covers of Tea and Corres-pots, &c., 

J. Clarke, Cobridge.—11th September, 1880. 

8712. Toot for Currisc Howes in 
Priates, &c., E. H. Bennett, Leadenhall-street, 
London.—11th September, 1880. 

3714. Beatinc Carpets, 8. Simmons, St. Augustine- 
Camden-square, London. — 11th 


1880. 

$716. Sewrnc Macurgs, T. Chadwick, T. Sugden, and 
C. Shaw, Oldham.—13th September, 1880. 

$718. Motive Power Enoines, W. Adair, Liverpool.— 
13th September, 1880. 

3720. Liquiw Meters, H. J. Haddan, Strand, West- 
minster.—A communication from P. T. y Puig, 
Barcelona, Spain.—13th September, 1880. 

3724. ee R. Howson, Middlesbrough—13th 

tember, 1880. 
8726. Forsaces, D. A. Horsnell, King’s-road, Chelsea, 


September, 1880. 

3732. Boxes, A. C. Henderson, Southampton-build- 
ings, London. —A communication from A. Henry, 
Lyon, France.—13th September, 1880. 

3734. SicNaLtinc at Sea or on Lanp, A. M. Ritchie, 
Dundee.—l4th September, 1880. 

3736. Mirus, G. W. von Nawrocki, Leipziger- 
strasse, Berlin, Germany.—A communication from 
J. Schmidt, Schwelm, Westphalia, Germany. —14th 


September, 1880. 

8738. Fioats for Fisuinc Purposes, J. Archer, 
Westbourne Park, London.—l4th September, 1880. 

3740. Sarery Nurs for of Venicies, &€., H. 
Anderson, San Francisco, U.S.—l4th September, 1880. 

3742. Securrnc the Fasrenines of the PERMANENT 
Way of Rattways, &c., R. J. Hinton, Southall, and 
8. W. Yockney, Queen Anne’s-gate, Westminster.— 
14th September, 1830. . 

3744. Bicycies, &c., M. Webb, Junior Garrick Club, 
Adelphi-terrace, London.—1l4th Septem»er, 1880. 

3746. Marcu-Box, J. Jacoby, King’s-street, Covent- 
garden, London.—15th September, 1880. 

3752. Turwinc, &c., Woop and other Mareriats, L. 
Vallet, Liverpool._—15th September, 1880. 

8754. Coatinc Iron with: or Tis, &c., W. R. 
Lake, Southampton-buildings, London.—A commu- 
nication from J. B. Jones and H. W. Shepard, 
Brooklyn, U.S., and R. Seaman, New York, ts— 
15th September, 1889. 

3756. Rattways and Stock, J. le Clair and 
J. de Rees, Newport.—l6th September, 1880 

3760. WHEELBaRROWs, F. Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from A. W. 
Pletsch, Landstuhl, Germany.—16th September, 1880. 


Inventions Protected for Six Months on the 
Deposit of Complete Specifications. 


3966. Pranorortes, &c., F. Wolff, Copenhagen.—A com 
munication from A. Hellig, Little Ferry, New Jersey. 
—30th September, 1880. 

3984. HorsesHor Naits, W. R. Lake, Southampton- 
buildings, London.—A communication from J. M. 
Boston, Massachusetts, U.8.—1st October, 

4034. Tureapinc or Screwinc Bort and Screw 
Branks, 8. Pitt, Sutton.—A communication from 
8. L. Worsley, Buffalo, U.8.—5th October, 1880. 


Patents on which the Stamp Duty of 
£50 has been Paid. 


8708. &c., Macuinery, M. Dunlop, Croft- 
head.—5th October, 1877. 

8752. &c., Rice and other Grarn, G. 
H. Carbutt, Great Tower-street, London. — 9th 


October, 1877. 

8768. Fabrics, W. J. Sly and T. Wilson, Lancaster.— 
11th October, 1877. 

3720. Boots, Suogs, &c., H. C. Gros, South Hackney, 
London.—6th October, 1877. 

3722. Proptcinc a Temporary Vaccum in ConpEn- 
SERS, &c., of Stam Encines, G. Rodger, Barrow-in- 
Furness.—8th Octover, 1877. 

3742. Textice Fisres, T. Holliday, Hudders- 
field.—9th October, 1877. 

3803. Workinc Se.r-actinc GrappLe Bockers and 
Forks, Prestman, Kingston-upon-Hull.—L3th 

ide 

3839. DisreiputTinc, &c., ATMOSPHERIC ELECTRICITY 
Currents, P. Jablochkoff, Paris.—17th October, 1877. 

1387. Fixine Grass, &., to Wixpows, Roors, RS, 
and other parts of Srrucrures, A. H. Price, St. 
John’s, South Norwood.—8th April, 1877. 

$712. Susstirore for Correz, J. L. de Montoison, 


1877. 
. Steam Boriers, H. kind, Fenchurch-street, 
London.—9th October, 1877. 


8782. Forminc Fuiancues on Cyruinpers, &c., G. 
Kellett, T. Holdsworth, and J. Levick, Croft-street 
Boiler Works, Bradford.—8th October, 1877. 

4878. Lenses, W. P. Thompson, Lord-street, Liver- 
pool. —24th December, 1877. 

4071. Conpenstno, &c., Gas and other Vapours, T. N. 
Kirkham, Abingdon-street, Westminster, D. Hulett, 
High Holborn, London, and 8. Chandler, Newing- 
ton-causeway, London.—2nd November, 1877. 

S771. Permanent Way of Ramways, A. J Acaster, 
Princess Works, Sheffield.—11th October, 1877. 

3877. Furnaces of Steam Borcsrs, J. Head and J. R. 
Jefferies, Orwell Works, October, 1377. 

4244. Propucine Opticat ILiusions, C, E. Reynaud, 
Paris. —13th November, 1877. 

4467. Moutpines, A. C. Engert, Three Mills-lane, 

Bromley-by-Bow, London.—27th November, 1877. 


Patents on which the Stamp Duty of 
£100 has been Paid. 


$252. Corota Furnaces, E. Voisin, South-street, Fins- 
bury, London.—7th October, 1873. 

3257. Kyrrtinc Macarnery, H. J. Griswold, Hop and 
Malt Exchange, Southwark-street, London. — 8th 
October, 1873. 

$272. Curtine E. Pace, Warwick-road, Upper 
Clapton.—9th October, 1873. 

3287. Treatine O1s and Fart, R. Hutchison, Glisgow. 
—10th October, 1873. 

3298. Fixine CapsuLes on Botrvss, P. Paterson, South 
back of Canongate, Edinburgh, and J. Ritchie, 
Roseburn Works, Murrayfizld, near Edinburgh.— 
11th October, 1873. 


Notices of Intention to Proceed with 
Patents. 

2266. Kxives and Forks, W. E. Darwin, Shefiield.— 
3rd June, 1880, 

2267. Taste CurTtery, T. McGrah and C. H. Wood, 
Sheffield.—3rd June, 1880. 

2272. Exvectraictry, T. Slater, Westbourne Park, London. 
—3rd June, 1880. 

2277. Sprxyinc, 
Frames, T. Guest and 
June. 1880. 

2281. Stanps for Decanters, Borries, and Jar J. 
Pentonville-road, London.—4th June, 
880. 


and TwisTInc 
T. Brookes, Manchester.—4th 


2282. Reparrinc Suarrs, &c., W. P. Thompson, High 
Holborn, London.—A communication from Messrs. 
Chavignot et Gérard.—ith June, 1880. 

2284. Excavator, J. F. Sang, Sackville-street, Picca- 
dilly, London.—5th June, 1880. 

2291. Serinc, &c., Borrom Beps, R. Hunt, Liverpool. 
—Tth June, 1880. 

2298. Sreerinc Surrs, &c., T. B. Heathorn, Knights- 
bridge.—7th June, 1880. 

2304. Copyine Pians, &., W. P. Thompson, High 
Holborn, London.—A communication from A. Jol- 
train.—Sth June, 1880. 

2306. MeTaLuic AtLoys, G. A. Dick, Cannon-street, 
London. — Partly a communication from C. J. A. 
Dick.—8th June, 1880. 

2315. VenicLe, W. R. Lake, Southampton-buildings, 
Lendon.—A communication from A. Fick and T. J. 
Harbach.—8th June, 1880. 

2316. Prates, &c., C. H. Wood, Sheffield.—8th 


June, 1880. 
2319. Movine Heavy Bopres, T. Hodge, Kingston- 
upon-Hull.—9th June, 1880, 
=. J. Forster, Vienna.—1lth June, 


2377. WATERPROOFING LEATHER, Hives, &c., W. R. 
e, South 


2636. Umprettas, &c., S. E. Carlisle, Duke-street, 
London.—A communication from A. MacMillan.— 
28th June, 1880. 

2832. Stamp Cusnions, G. W. von Nawrocki, Berlin.— 
A communication from W. Haber.—9th July, 1880. 
2899. Fue. Propucrs, W. Gurman, Glasgow.—l4th 

July, 1880. 

3256. Enp-pLate for Srzam Borers, J. A. Hopkinson 
and J. Hopkinson, H-iddersfield.—9th August, 1880. 

3476. Lock Nan, R. ©. Perry, Manchester. — 27th 
August, 1880. 

8541. Fasrentnc Sacks or Baos, D. A. B. Murray, jun. 
—lst September, 1880. 

3544. HorsesHor Nams, &c., W. W. Clark and J. 
Priestley, Bolton-le-Moors.—lst September, 1880. 

3607. Gas Enaines, H. W. T. Jenner, Handsworth.— 
4th September, 1880. 

3663. Ecos, J. C. Mewburn, Fleet-street, 
London.—A communication from L. M. A. Couchoud. 
—9th September, 1880. 

3740. Sarery Nots, H. And > Francisco.—14th 
September, 1880. 

8754. Coatine Iron with Zixe or Tix, W. R. Lake, 
Southampton-build: , London.—A communication 
from J. B. Jones, H. W. Shepard, and R. Seaman.— 
15th September, 1880. ( 

3851. PLovens, P. M. Justice, Southampton-buildings, 
London.—A communication from C. E. Sackett.— 
23rd September, 1880. 

2290. Roap Veuictes, &., L. Hardaker, Leeds.—7th 
June, 1880. 

2325. DiscHaRGING Torrepogs, J. E. Atkinson, Green- 
wich.—9th June, 1880. 

2332. W. Griffiths, Shrewsbury.— 
9th June, 1880. 

3335. Securinc the Covers of Umpreias to their 
Faeames, H. Shaw and W. Spencer, Birmingham. 
9th June, 1880. 

2336. Recertactes, H. Shaw and W. Spencer, Bir- 
mingham.—9th June, 1880. 

ASALIERs, R. Phelps, Birmingham.—1l0th June, 


2338. ConDENSING Steam Encing and Boizer, J. G. 
Wilson, Manchester.—A communication from H. 
Hoffmeister and E. Friedrich.—9th June, 1880. 

2339. ToceTuer Letrers, Bits, &c., T. 
a and J. E. Miller, Sunderland.—9th June, 


2345. Excise Governors, H. J. Haddan, Strand, 

aes communication from E. Mas.—9th 
une, . 

2348. Stream GENERATORS, J. C. Mewburn, Fleet-street, 
London.—A communication from L. Dulac. —l0th 
June, 1880. 

2352. Merat Hee s, J. W. Jones, Holloway, and E. K. 
Bridger, London.—10th June, 1880. 

2365. Packine Supstances into Parcets, W. A. G. 
Stoke Newington, London.—11th June, 

2367. Wire Heppies, H. E. Newton, Chancery-lane, 
London.—A communication from A. Argo.—llth 
June, 1880. 

2372. PaPER-MAKING Macurvery, J. Hird, Bishopston. 
—llth June, 

2373. Corrine Letrers, 8S. A. Cochrane, Dublin.—11th 

2385, Ma C.D. Abel, pton 

HaRvestine Macuines, C. D. Abel, Southam; 
—A communication from M. 


Gorel.—12th June, 1880. 


2410. Compina Woot, &c., J. H. Johnson, Lincoln's- 
inn-fields, London.— A communication from A. Skene 
and L. Devallée.—14th June, 1880. 

2411. Compinae Woot, &c., J. H. Johnson, Lincoln’s- 
iun-fields, London.—A communication from A. Skene 
and L. Devallée.—14th June, 1880. 

2416. Marine Curonometers, J. 8. Matheson, Leith. 
June, 18380. 

2457. Brake Levers, E. W. Lomm, Brixton.—l7th 
June, 1880. 

2482. Heatinc, Harpeninc, and 
Wire, J. Sykes, Lindley, near Huddersfield.—19th 
June, 1880. 

2639. Ratpway Rrakes, W. T. Clark, Crick, near 
Rugby, and W. H. Ashwell, The Oval, Bedford.— 
28tr June, 1880. 

3119. Warpine, &c., Yarn, J. Walmsley and 8, Lang, 
Blackburn, — 29th July, 1880. 

3197. Power Looms, W. H. Beck, Cannon-street, Lon- 
don.—A communication from J. Lehoux and A. 
Rigot.—4th August, 1880. 

3199. Preparisa Grain or Corn for Brewina, &c., 
E. R. Southby, Holborn Viaduct, London. — 5th 
August, 1880. 

3281. Sewinac Macuines, F. Cutlan, Cardiff. — 11th 
August, 1880. 

447. Mixture for Mepicinat Purposes, W. Williams, 
Hampden-street, Clarendon-square, St. Pancras. — 
25th Augus’, 18380. 

$451. Traps for Birps, &c., P. J. Sankey, Margate. — 
26th August, 1880. 

3474. Excavatinec Macurvery, F. Hurd, Wak¢field.— 
27th August, 1880. 

3494. Evecrric Lamps, St. G. L. Fox, Telegraph-street, 
London,—28th August, 1880. 

3572. J. Hawthorn, Newtown.—3rd 
September, 1880. 

3622. Compressinc Biack-Leap, &c., W. C. James, 
Woodside.— 6th September, 188). 

3630. RecuLatine the or Pressure of 
naTING Gas, D, B, Peebles, Bonnington.—7th Septem- 


ber, 1880. 
= age W. Clayton, Macclesfield.—7th September, 


3701. Locks and Latcues, J. M. Hart, Cheapside, Lon- 
don. —11th September, 1880. 

3984. Horsesnor Nats, W. R. Lake, Southampton- 
buildings, London.—A communication from J. M. 
Lauglin.—lst October, 1880. 

4034. or Screwine of and Screw 
Bcanks, 8. Pitt, Sutton.—A communication from 
8. L. Worsley.—6th October, 1889. 


All persons having an interest in opposing any one 
of such page et should leave particulars in 
writing of their objections to such application at the 
office of the Commissioners of Patents within twenty- 
one days after date. 


List of Specifications published during the 
week ending October 9th, 1880. 


678, 2d.; 812, 6d.; 823, 6d.; 848, 4d.; 865, 6d.; 870, 
2d.; 891, 6d.; 952, 2d.; 990, 6d.; 991, 6d.; 992, 2d.; 
993, 4d.; 994, 2d.; 995, 6d.; 996, 2d.; 999, 4d.; 1000, 6d.; 

6d.; 1003, 6d.; 1004, 4d.; 1005, 6d.; 1006, 2d.; 
1010, 2d.; 1012, 2d.; 1012, 2d.; 1013, 6d.; 
1019, 2d.; 1020, 6d.; 1021, 6d.; 1022, 2d.; 
1025, 6d.; 1026, 6d.; 1027, 6d.; 1028, 6d.; 
1030, 2d.; 1081, 2d.; 1032, Sd.; 1633, 6d.; 
1036, 2d.; 1037, 2d.; 1038, 2d.; 1039, 2d.; 
1041, 2d.; 1042, 6d.; 1043, 2d.; 1044, 4d.; 
1047, 4d.; 1048, 6d.; 1049, 2d.; 1050, 2d.; 
1054, 6d.; 1055, 6d.; 1056, 6d.; 1057, 2d.; 
1059, 6d.; 1060, 6d.; 1061, 6d.; 1062, 6d.; 
1065, 2d.; 1066, 2d.; 1067, 6d.; 1068, 2d.; 
1071, 6d.; 1072, 2d.; 1073, 6d.; 1074, 6d.; 
1076, 2d.; 1077, 2d.; 1078, 6d.; 1080, 6d.; 
1082, 10d.: 1083, 2d.; 1084, 6d.; 1086, 6d.; 
1088, 6d.; 1089, 2d.; 1090, 2d.; 1091, 10d.; 
1095, 6d.; 1096, 6d.; 1097, 2d.; 1098, : 

1105, 1116, 6d.; 1130, 6d.; 1170, 4d.; 
1235, 1s.; 1487, 4d.; 2132, 4d.; 


*.~ Specifications will be forwarded by post from 
the Patent-office on receipt of the amount of price and 
Sums exceeding 1s. must be remitted by 
Post-sffice order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader k, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane, 
London. 


ABSTRACTS OF SPECIFICATIONS. 


red by ourselves expressly for Tat ENGINEER at 
office of Her Majesty's Commissioners of Patents. 


482. Manvuracture or Enve.opgs, &c., E. Sturge.— 
—Dated 4th February, 1880. 6d. 

This relates to improvements on patent No. 1745, 
dated 5th May, 1877, in the dabbing and folding 
mechanism, the gum cistern, and corner guides, and in 
the creaser or die, and an arrangement of bellows and 


puffers. 


671. Evecrric ror Raitway Trains, G. 
Dalstrém.—Datel 16th February, 1880. 6d. 

This consists in arranging telegraph wires along 
lines of railway and in connection with trains, in suc’ 
manner as by apparatus to place each running train in 
uninterrupted communication with the various 
 igeae as also with every other train on the same 

ne. 

678. Internat Construction or Cortaces, &c., 7. 
. Yardley and B. Goodhead.—Dated 16th Feb- 
yam 1880.—(Provisional protection not allowed.) 


This consists in making a returned staircase stand- 
ing at the top in a space of between 2ft. and 3ft. less 
than the starting at the bottom. 

'759. AppLyinc Severat CoLours TO ANY SURFACE AT 
THE SAME Time, D. 7. Powell.— Dated 20th February, 
1880.—( Not proceeded with.) 2d. 

The apparatus consists of an ink table divided into 
two, three, or more channels, and is attached to the 
bed of the printing machine in like manner as an 
ordinary ink-table. Movable strips of suitable material 
are 80 in the channel that sepsys og 
with the lines of type or surface to inked or 
coloured. At the end of the machine where the ink 


duct is generally placed, is fixed two, three, or more 
ink ducts at distances from each other equal with the 
widths of the channels in the ink-table, and below 
each of these ink ducts having its axis in the side 
frame, is a distributing cylinder or ‘‘ mouse ” to which 
is imparted, in addition to a continuovs revolutionary 
motion, a lateral or oscillating motion for the more 
even distribution of the colour or ink. 
676. Suart Brackets, &c., J, 8. Taylor and W. 
Challen.—Dated 16th February, 1880. 10d. 
This consists partly in the construction of bracket 


base pieces of various forms, such base pieces having 
severally a sole plate and either a cramping coupling, 
© 


a split-boss or a half-bearing, respectively furnished 

with lugs from cramping bolts, either straight or 

staple, formed for the purpose of gripping and rigidly 

holding the adjustable ends of extension pieces after 

their final adjustment. 

782. Rotary Kyire Cieaners, W. Scott.—Dated 23rd 
February, 1880.—(Not proceeded with.) 2d. 

This consists in forming two discs with hollow 
centres and covering the inner faces with —s 
surfaces, such as corticine or other like body, whic 
is fixed by cement or otherwise to the projecting 
inner portions of cach disc as to rotate with them. 
The hollows of the discs serve to contain the 
desired quantity of emery or other powder between 
the corticine or like body and the dished back of each 
disc, a hole being formed at the bulged edge of the 
dishing for the hollow to be charged and closed by a 
plug or closer, 

802. Textite Drivinc Bevts on Banns, H. Birkmyre. 
—Dated 24th February, 1880.—(Void.) 2d. 

The flax, hemp, or other yarn, which may be com- 
posed either of a single thread or of a number of 
threads stranded or twisted together, is warped in the 
usual manner and then woven ina loom with four, 
six, eight, ten, twelve, or any desired greater number 
of leaves, heddles or healds, the fabric in the process 
of weaving being twilled in the direction of its length. 
After being woven the fabric is stented or stretched, 
and preferably tarred, after which it is ready for 
employment as a driving belt or band. 

812. Brusnes, J. Evans.—Dated 24th February, 1880. 
6d. 


This consists principally in the employment of a 
d or back strap working upon pivots. 

823. Jacguarp anp CLIPPING APPARATUS APPLIED 
To Hosrery Macuings, J. Bettney.— 
Dated 25th February, 1880. 

The feeding needles, of which there are as many as 
there are colours used in making the fabric, are acted 
upon by the cards which travel in succession round, 
and are presented to their work by a poly- 
gonal cylinder containing any number of sides that 
may be convenient to the circumstances of each - 
cular application of the payee. The cylinder is 
made to rise and fall by a lever which receives its 
motion from a cam attached to and worked by the 


machine. The cylinder is also made to revolve while 
falling, so as to present a fresh side and card to act 
upon the feeding needles every time it rises again. 
When a feeding needle is put inte work by a card it is 
held there by a spring while the cylinder and card 
descends, and until it is required to put another into 
work, when it is released by a lever which is also 
worked by a cam attached the hi Aftera 
feeding needle is thrown out of work it is necessary 
clip off the yarn, which is immediately done by a 
revolving cutter worked by a small wheel suita 
geared on head of machine. A is the circular knitting 
machine, B are the needles, D is a bracket, F are the 
feeding needles, O is the yarn guide, M is the clipping 
apparatus. 
848. Stick Umprettas, A. C. Henderson. 
Dated 26th February, 1880.—(A communication.) 
4d, 


This consists in rendering umbrellas serviceable as 
sticks by providing them with a metallic case, tele- 
scopic in construction, that is to say of tubular form, 
the tubes tapering and sliding one within the other. 
865. Metat Movutps ror Castino Copper CYLINDERS, 

E. H. Waldenstrém and W. Sumner.—Dated 27th 
February, 1880. 6d, 

This consists in pee | a chamber in or adjoining 
the wall of the metal mould or moulds, which chamber 
is by preference made parallel to the axis of the mould ; 
A is Es outer portion or wall of the mould ; B is the 


N 


interior in which the cylinder is cast ; Cis the mandril ; 


D is the cover of the mould ; and D' the bottom plate ; 
the chamber and E is the aperture, , or 
erence of the mould, 


nearly so, to the inner cirew 
connecting the ehamber with the lower portion of the 


| 
| } 
7 munication from J. Ballatschano aud C. Ballat- 
ondon.—13th September, 1880. schano. —1l1th June, 1880. 
8728. GuNrowpDeR and CarTripcgs, G. V. Fosbery, | 2386. METAL FoUNDERSs’ Buiackinec, J. 8. Sawrey and 
Southam pton-buildings, London.—A communication A. Paterson, Ulverston.—12th June, 1880. 
from H. Studer, Paris—13th September, 1830. 2391. Varyine the Heicur of Seats, &c., W. Dawes, 
8730. Gas, A. Pope, Gotha Ironworks, Slough.—13th Leeds. —12th June, 1880. 
2477. Booxsixpine, W. L. Wise, Westminster.—A com- 
munication from Messrs. Martini and Co. -18th June, —— 
1889. 
2491. Storrine and Macurnes, J. Barrow and 
J. Craven, Leeds.—-19th June, 1880. a 
2501. Braipinc Macuinery, W. E. Jefferson and E. (6)"3 
Lee, Leicester.—2lst June, 1880. 
2539. Pornts and Sienaxs, H. J. Johnson, 
Eccles.—22nd June, 1880. ya 
2595. INDIA-RUBBER Propucts, H. Gerner, New York. WES 
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interior of the mould; F is a hole out of which the 

mandril drops when it is knocked out of the casting. 

The moulds are made in two parts, and are bolted 

together, as shown at G. 

870. Spinnine anv Twistine Fisres, J. Walsh and J, 
Farran.—Dated 27th February, 188).—(Provisional 
protection not allowed.) 

To the trail lever a curved or excentric lever is 
attached, which is connected with the backing-off 
chain. There is also an anti-friction bowl or pulley, 
in such position as that during the traverse of the 
carriage the curved lever is brought in contact with 
the pulley or bow! referred to, the curved or excentric 
lever being thereby operated so that the backing-off 
snail is pulled over, and the slack of the backing-off 
chain is taken up, ensuring the regular formation of 
the cop. 

887. Maxine Artiriciat Ice, C. B. Young.—Dated 
28th February, 1880, 4d. 

In the bottom part of each bank or receptacle is 
placed an apparatus working on a fixed pivot con- 
structed of a board or flap of metal, wood, hardened 


india-rubber, or any appropriate material adapted, by 
the combination of to produce the rising 
and falling movement of the water like a wave, main- 
taining in each of the cells a continual movement of 
revolution in the water. 
891. Fo.pino, AND TwisTING 
T. Coltman.—Dated 1st March, 1880. 
This consists in the construction and employment 
of a series of thread guiding balanced weighted levers, 
each of which upon the thread it guides breaking, 
releases a catch lever which holds two ends of a three- 
ended lever clear of the teeth of two incline wheels or 
tes, but upon the thread breaking the two ends of 
e@ lever stop the said wheels without stopping the 
driving shaft. 
892. Securineo To Cuairs, G. C. Barker.—Dated 
lst March, 1880. 6d. 
To the existing chair is applied a gib-piece of mctal 
or wood with projections on the which embraces 


we of the sides of the chair at each end closely, so 
hat when the gib-piece is pressed against the chair 
the projections prevent any lateral movement. 
893. Brakes, W. Foreman and A. H. Bennet,—Dated 
lat March, 1880. 4d. 
This consists in a plying the brake to the nave of 
the wheel instead of the tire, and in providing the 
nave with a stop for arresting the rotary motion of the 


MACHINERY, 
6d. 


wheel, if this has not already been effected by the 
friction of the brake. A hoop provided with a projec- 
tion encircles the nave which comes against a — 
tion on a crank lever under the control of the driver. 
894. Cocks orn Taps For C. J. Waddell. —Dated 
lst March, 1880. éd. 
This relates to cocks or taps so formed that the plug 


is accessible and 
from its position a’ 
805. Furnaces, F. Redfern —Dated 1st March, 

1880.4 communication.)—(Not proceeded with.) 


be into or be removed 


can be passed 
t the tail end only. 


This relates to devices for supplying steam and air 
to the fire chamber of furnaces to t combustion. 
898. Frrwaces, B. A. Brydges.—Dated 1st March, 1880. 

communication.)—(Not proceeded with.) 


This consists ina method for obtainin perfect com- 
bustion of the coal or other fuel in the furnaces. 
899. Comptvep GaLvanic BATTERIES AND MEDICATED. 

Paps For Tae Cure or Diseases, A. M. 
Clark.—Dated lst March, 1880.—(A communication.) 


6d. 

This consists in the combination of a galvanic battery 
formed of plates of zinc, felt, and Copper, and a 
medicated pad, so that a cireuit of galvanic electricity 
may be incited by moisture absorbed from the patient's 


body, while at the same time the patient receives 

benefit from the medi ti tained in the ; also 

in the combination of a spiral conduction wire with 

two batteries and pads, so that the current of electri- 

city will pass through both batteries and patient's 
ly in the same circuit. 

900. MACHINE FOR THE MANUFACTURE OF 
Cuisets, Drawino Knives, &c., W. ke. — 
Dated 1st March, 1880.—(A communication.)—(Not 


with.) 2d. 

An upper roll is provided with a segmental die and 
a lower roll with a circular or annular die, whereby 
the lower roll is enabled to act as a support and guide 
in presenting the blank to the action of the upper die, 
thereby dispensing with the guide bars usually 
employed for that purpose. 

901. Dress ror Savino Lire AND Property at SEA, 
8. Chamanski.—Dated 1st March, 1880.—{Not pro- 
ceeded with.) 2d. 

This consists of a garment made in one piece of 
winaave material, covering the whole of the person 
with the exception of the face of the wearer. In the 
garment a series of air chambers is arranged in con- 
peg with one or more tubes provided with mouth- 


908. Firrixe FasTenina or Fisuine Rop Jornts, R. 
proceeded 


tis Wright.—Dated 1st March, 1880.—(Not 

Tolates'to the fitting and fastening of fishing 
0} 

rod joints by means of male and female screwed tubes: 
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897. Water Surriyine AND REGULATING APPARATUS 
For Water Ciosets, &., R. Smith.—Dated let 
March, 1880, 8d, 

This consists partly in the arrangement and combi- 


nation of the parts of a water flushing or service 
supply and regulating valve chest or ay tus for 
water closets, and other analogous uses, having, and 


N 


“+ 


actuated by, a diaphragm with a service chamber 
below and pressure controlling chamber above, con- 
trolled b: a double or single faced valve, and small set 
screw orifice. 


906. Rarts ror anp Tramways, C. Wheeler. 

—Dated 1st March, 1880.—( Not with.) 2d. 

One feature consists in forming the rail in two pieces, 
the head of steel and the lower portion of iron. 


907. Huskinc on Decorticatinc Corn, F. F. 
~ Engel.—Dated 1st March, 1880.—(A communication.) 


6d. 
apparatus therefor, for the pu of se e 
woody shell from the enn wiles grinding without 


removing the gluten from the corn. The steam 
ratus is an upright der in which is a reyol 


J lin 
shaft carrying hell-shaped dises, from which the falling 


| 


corn is thrown by centrifugal force. The steam is ad- 

mitted at the bottem, a taper millstone is enclosed in 

acasing. The corn ing down the tapered edge of 

the stone is shelled thereby. 

912. Movips ror Maxine Castines 1n Iron, &c., 
J. Crostwaithe.—Dated 2nd March, 1880,—(Not pro- 


with.) 2d. 

The mould is made of ganister cement, or a 
and cement, or plumbago, or such other \ 
material, or mixture of such ma’ , as will give 
a smooth, compact, and coherent body for the surface 
of the mould. 

913. Umpreiias AND Sunsnapes, A. M. Clark.—Dated 
Qnd March, 1880.—(4 communication.)—(Not pro- 


ceeded with.) 2d. 
This consists in mal the ribs of the umbrella 


towards one side of the stick longer than those of the 
opposite side, so that the centre of shelter may be 
ocoupied by the person instead of the handle. 


910, Horstinc Biocks, H. J. Haddan.—Dated 2nd 
March, 1880,—(4 communication.) 
is relates to differential pulley apparatus consist- 
double top-block, lower single block, endless 
g spur 


hoisting chain, differentially mo 


sheaves, spur wheels, pinions, and shaft. A double 
top block, lower single block B; R chain, G H differ- 
entially = = sheaves, C D spur wheels, E F 
pinions, I shaft, M grooved hand chain wheel. 


911. Recutatinc tHe or Steam To STeaM 
— F. W. Durham.—Dated 2nd March, 1880. 


This consists partly in connecting the shaft worked 
by the engine with the shaft of the resisting fan D 


ASSSSSS 
N 


through aspring S and ascrew coupling A Se, soarranged 
Gut chen the _ mare of the two shafts differ, one of 
them is caused to move longitudinally, and so work the 
regulating lever of the mngie. 


914. Currinc anp Paper, &c., F. Knoeferl 
and W. Fuller.—Dated 2nd March, 1880. 8d. 
This consists chiefly in providing a cutting tool or 


| 


implement formed with a number of cutting edges or 
— between each one of which there is an open 
space, 
915. Bottinc orn Sirtinc Macuines, W. R. Lake.— 

—Dated 2nd March, 1880.—(A communication.) 6d. 


tion, and the rods are afterwards withdrawn to form 
air holes. After the onting operation the core bar is 
released by turning it slightly, by which action the 
most projecting parts of the ribs move into the air 


holes, the inclined curved or excentric surfaces of the 
ribs at the same time moving slightly, but sufficiently, 
away from the sand with which they were in contact, 
and thus allowing the core bar to be easily withdrawn. 
922. DiscHarciInG AERATED WATERS OR OTHER 
Liquips From Borrugs, &., A. Gascoigne.—Dated 
2nd March, 1880. 
This ists of a pted to the di 4 
of internal stoppered bottles, and by which means any 
quantity of the contents of such bottles may be drawn 


hi a 


off, and at various periods. The bottle rests in the 

socket C and is held bya rubber washer ; a blew given 

to the button A displaces the stopper. The contents 

are discharged through B. For liquids of high gas 

preussre a shorter piston and lever D are used. 

924. Worxine Raitway Brakes, J. Clark.—Dated 
2nd March, 1880. 6d. 

This relates to means for working railway brakes so 
that they shall be self-acting in the event of the train 
dividing accidentally, and to fit apparatus thereto for 
regula’ the blocks and friction wheels of such 


= 


brakes. Two chain pulleys are fitted in pendulous 
links, a third chain pulley is put between the two 
former pulleys but at a lower position, and ted 
to a bracket which is fitted to slide upon two vertical 
rods. Spiral springs are fitted upon the rods in such 
a manner that when the third chain pulley is raised it 


This consists chiefly in providing a naoy | pp 
A containing an inclined bolting surface D, and ele- 


vating mechanism, so arranged that the meal is 
delivered by the elevating wheel directly at_ or above 
the upper end of the inclined bolting surface, and 


to pass repeatedly over the ——s surface, 
whereby the meal is rapidly bolted or sifted. H isa 
feed chamber, G is a screw creeper, Q is the delivery 


spout. 
916. Lacinc oR FasTentnc APPARATUS FOR Boum, 
rays, GLoves, &., W. T. Thompson.—Dated 2n 
March, 1880.—(A communicati 6d. 
This ists in facture of lacing or fasten- 


e 

ing apparatus with hooks, studs, or other fastenings 

bent over, so as to form loops or rings on one side the 

opening to be laced, but those on the other side open, 

in combination with the string or lacing arranged so as 

not to require tying. 

919. MANUFACTURE AND TREATMENT OF Cast IRON 
a a J. W. Macfarlane.—Dated 2nd March, 
1880. 4 


This consists piaceely in the constructing of core 
bars to be used in the manufacture of cast iron pipes, 
columns, and similar articles, and more particularly 
the shaping of the core bar, so as in cross section to 
resemble a ratchet toothed wheel, and the combination 
therewith of rods arranged to form air holes close to 
the projecting ; parts of the bar. The mould material is 
rammed into between the internal surface 
the core box and the core bar, the rods being in 


ce 


compresses the said springs. Compound links con- 
nect the free ends of the pendulous links, and connect 
them to the levers of the brake blocks. A chain along 
the centre line of the train operates the brakes. The 
said chain is fitted with coupling hooks at each carri- 
age to work the brakes on a series or train of vehicles 
at one and the same time. 

925. Execrric Lamps, J. H. Guest.—Dated 2nd March, 

1880. 6d. 


Two or more fine wires are twisted together and 
through the glass ; the glass is melted so as to 
ow in between the wires, and thus prevent the 


passage of air ; and the wires being in a twisted form, 
yield as they expand, and hence the not 
cracked. The bulb contains the carbon The cups 
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B and C surround the conductors G, mercury in D and 

E forms a seat. 

926. Ixrropvctne, &c., AERATED WATERS AND OTHER 
Liguips Botries, L. Howard.—Dated 2nd 
March, 1880. 10d. 

This consists partly in the operations of 
securing the bottle in place, and of inserting the air 
tube therein consecutively and by the foot, or by one 
hand. The bottle rests in a socket C. The 
E g.es to the foot lever H, the air tube is 


ead K K sliding age guides 

cating with the treadle and crosshead. The valve is to 

ony the escape of air from the bottJe, when the bottle 

Snipes, the treadle is depressed and the air tube is 

+ ae the upper part of the bottle, displacing the 

pper. The mineral water is then admitted, and 

| filled the treadle regains its position, 

the air pipe leaving the bottle and allowing the 
stopper to take its seat. 

928. Castine Srerzotyre Piartes, R. B. Reed.—Dated 

2ad March, 1880.—( Not with.) 2d. 

This apparatus consists of a semi-cylindrical support 
for the matrix of the plate, and which is moun’ in 
a suitable framework or stand. To this support is 


dated 23rd November, 1877, and consists partly in the 
employment of an india-rubber ring, which is fixed in 
the box let into the roof of the carriage, through which 
the chain passes to the rod on the top of the carriage, 
and upon which india-rubber ring a ball forming a 
link in the chain rests, thus acting in the manner of a 
ball valve, preventing any water trickling through 
into the carriage. 
933. SeLr-nEaTING SmoorHine Iron, 4. Norris.— 
Dated 3rd March, 1880. —(Not proceeded with.) 2d. 
Both top and bottom of the iron are finished for the 
smoothing process, and the iron is slung in the handle, 
so that it may be turned over at will. 
934. AcRIcULTURAL SEEDs Rows, J. Scott. 
gence 3rd March, 1880.—(Not proceeded with. ) 


This consists essentially of one, two, or more wheels 
with pockets in their circumference to hold the pota- 
toes or seed, brushes to.clean the wheels, elevators 
from a reservoir of tatoes or seeds below to supply 
the wheels, a spout from elevator to wheel, reservoir to 
hold the seed or potatoes, an extra wheel or wheels on 
a movable axis or axes and the framework and handle. 
985. Keepine an INaccessIBLE REcoRD oF WRITINGS 

oR Isramessomn, AND OF THE IssUE oF Stamps, &c., 
F. 7. Bo ted 3rd March, 1880. 

This relates to o the of a box to 
in connection with a = of paper consisting of 
leaves folded in the + le lengthwise, with their 4 
of folding perfora‘ 

936. AND CARDING Enotngs, S. Tempest.— 
Dated 3rd March, 1880.—{ Not proceeded with.) 2d. 

Instead of ~ ay bay doffers a considerable distance 
from the swift, they are brought in such close 
proximity that the swift will will “lash ” on to it the 
material from the doffer instead of leaving it for the 
angle stripper. 

937. es Lingn, &c., T. Lancaster.— Dated 3rd 


This mixture ee of 28 lb. of sugar or saccharine 
matter, 84 lb. of borax, one quart of turpentine, one 
quart glycerine, one quart isinglass or gelatine solu- 
tion (made one ounce isinglass to the quart of water), 
one pint gum arabic sobetion or — (made one 
ounce gum to the pint of water, one ounce 
essence of lavender. 

940. Instruments, W. 2. —Dated 3rd 
March, 1880.—({ Not proceeded wi 

This relates to fountain ink and 
941. TeLePpHonic Apparatus, &. H. —Dated 

3rd March, 1880.—{ Not proceeded with.) 2d. 

In preference to carbon as now used in telephonic 
transmitting, various carbonates or other suitable 
salts of metals, and the metals also in a finely divided 
state, and also an alloy of metals of variable electrical 
resistance, are taken and heated in such a manner as 
to be easily mixed with water or other fluid and form- 


947. Gas Rerorr Movutupreces anp Lips, &c. 
Mackie. 4th March, 1880.—(Not 


with 
This relates to means for insu the hermetic 
sealing of gas retorts and to facilitate the opening and 


closing of the retort lids. 
949. ToBacco Pires, W. B. Haas.—Dated 4th March, 
1880. 


A cover or ‘cap plate is attached in a loose manner 
by studs fitted to the sides of the bowl. 
950. Jacquarp Looms, 7. Blackhurst.— Dated 4th 
March, 1880. 4d. 
This ists in , by means of a le 
card, both sets of hooks a le dobby by 
causing partial rotation of the card parrel or cylinder 


as each alternate pick only of the loom. A is the card 

barrel which has rotation in the sliding blocks E. D! 

throws the hook K out of action in its descent. 

952. Manuracrure or STeEt, S. Pitt.—Dated 4th 
1880. —(A )-({Void.) 2d. 


ing a compound metallic easily Ided to 

the required size and form. 

942. Kxitrinc Macuines, A. W. L. Reddie.—Dated 
37d March, 1880.—(A communicatron.) ls. 4d. 

This relates to improvements on patent No. 19:2, 
dated 14th May, 1879, and consists partly in a novel 
construction of ‘the stationary grooved bar over which 
the work is drawn, and the back of which is grooved 
to receive and guide the needles, and in a novel 

arrangement of a toothed roller in relation to said bar, 
and in a peculiar motion of said roller. 
943. SpRincs FoR E. Horsepool.— 
Dated 3rd March, 1880. 

This consists in forming ue Thien legs on one of the 
metal plates of the fastening at the hinge portion, and 
arranged so as to lic one on each side of the pin forming 
the hinge pivot. 

944. Arracaisc VESSELS OR OTHER LiFTING 
Acents TO SUNKEN Suips, W. K. Mowbray and B. 
3rd March, 1880.—{Not proceeded 


Tubes are attached to or placed inside the ship and 
air is pumped into them to cause buoyancy, and tubes 
= og side by side on the deck. Chains or wire 

round the ship. The tubes are 
ped ti rt to to the vessel by means of a lever and 
air into them. 
FELTED 
March, 1880.—(4 communication.) 6d. 

The slubs or coarse ro coming from the carding 
machine pass uponaroller A Band then are driven upon 
an apron which dips into a tub containing hot water 
and soap, then the slubs pass between two wringing 


or othe 

metal cylinder ha 

cylinder forms the bed on which the plate is cast. 

929. VeHICLEs FOR THE CARRIAGE OF GRAIN IN BULE, 
W. P. Thompson.—. 2nd March, 1880.—(.4 
communication.) 10d. 


relates to for railways, in which the 
carriage A itself ora surrounding shell B rotates, instead 
| rag 
| } hy 
\ 
\ 
of being supported on wheels, or a cylinder armed with 
tires, and capable of containing freight, is used instead 
of a pair of wheels. 


on. ene, E. H. Tooley.—Dated 2nd March, 
6d. 


This consists principally in effecting the discha‘ 
of the crop from es by the rotation of 
wheels by means of a sliding ad upon the boss of one 


or both travelling wheels or upon the axle, and which 
is moved a short distance radially, so that the outward 
extremity shall be drawn forward and come in contact 
with the tire of the wheel, and thereby be carried 
round with the wheel as far as required, and by its 
movement effect the raising of the tines. 

931. CoMMUNICATING BETWEEN THE PASSENGERS IN 
Raitway TRAINS AND THE GUARDS OR ENGINE 
Drivers, H. Morris.— Dated 2nd March, 1880.—(Not 
proceeded with.) 2d. 

This relates to improvements on patent No. 4417, 


rollers. The apron is made with a series of wooden 
bars laid across and between a double cloth in order to 
keep same in si ht position, and upon the said 


apron issewna band forming a ‘ket in which is 
the end of the slubs in er that they shall 

follow the course of che apron. 
.— Dated 3rd March, 


1880.—(Not proceeded wit 

In lieu of the ordinary flyer and bobbin, an inverted 

flyer is —— and the yarn is wound upon the 
spindle in the form of a cop. 

948. Evastic Beps ror Power Presses, &., L. 

Sterne and J. B. Handyside.—Dated 4th March, 1880. 


6d. 
This consists in constructing power presses with 


SS | 
y YY 


ept apart by a number of metal or 
metal, wood and india- 


material is employed which con 
oo iron and carbon. 
953. Inpia-RuBBER Livep Canvas F. G. Hea- 
a .— Dated 4th March, 1880.—( Not proceeded with. 
This relates to means of strengthening the weaker 
part or parts of woven seamless flax or canvas hose, 
when lined with india-rubber. 
954. AvromaTic OR MECHANICAL Groom AND Har- 
moniuMs, J. Y. Smith.—Dated 4th March, 1880. 8d. 
This re'tes to improvements automatic or 
mechanical pipe and reed organs and harmoniums, 
and to apparatus or means for playing or performing 


city, magnetism, mi ‘otherwise. A perforated tune 

ren determines the admission of air to the speaking 

pipes or 

955. STorrEnixo Bortiyes, W. R. Lake.—Dated 4th 
1880.—(A communication.)}—(Not proceeded 


A cap fits over the mouth of the bottle, and within 
this cap is fixed a piece of cork. To the w part of 
the cap is fitted the upper end of a thick metallic 
wire which is bent over and extends downwards on 
two sides of the —_ of the bottle, and the lower a oe of 

wire are t inward at ht angles, pas 
through curved portions of another piece of thi 
which extends around one side of the neck. of the 
bottle. This second wire has upwardly extending 
arms, whose extremities are bent in such a manner as 
to fit into cavities provided for them in the neck of the 
bottle. 
956. Wixvows, &c., H. 4th March, 
1880.—( Not proceeded with. 

This relates to windows and sashes, or glazed frames 
for cabs, carriages, &c. 

958. Foromc, Stampinc, &c., METAL Suarez, 
A. J. Acaster.—Dated 4th March, 1880. 

This consists, First, of an exterior clutch or a 

motion, in combination with a foot lever or vhand 


screw motion and otherwise ly, the 

arrangement of s roller and set screw for regulat- 
ing the stroke of the machine ; tt the 
slide or ram with a taper recess, and it by an 
excentric and tumbler working therein aa otherwise. 


959. Drivinc anp Reversinc GEAR FOR gry 
WRINGING, AND Manoiinc Macuines, 
—Dated 4th March, 1880.—(Not proceeded 


2d. 

This consists princi in an arrangement of 
mechanism whereby the box or tub is caused to 
change the direction of its revolution ev —— (or 
other desired number of) turns, whilst the driving 
palley keeps continually revolving in the same direc- 


960. Hypravtic anp Steam Lirts, J. and J. Shaw.— 
Dated 4th March, 1880.—(Not proceeded with.) 2d. 


directly 

flexible m rod composed of metallic wire (or wires), 
or by a flexible metallic band (or bands) passing over 
a pulley above, one end of the wire 2 band being 
attached to the cage and the other to the piston in the 
fei high. tube, which latter may be as long as the 


961. Wixp Cuests anp SounpD-BoARDs, &c., C. Kesseler. 
—Dated 5th communication. 


962. Lamps, D. Hynd.—Dated 5th March, 1880. 6d. 
The essential features of this nee are the reflectors 
formed of separate plates, suppo! from above, over 


the jets or burners, and ha a space between them, 
and the adjustability of the burners to a greater or 


less distance from the reflectors. A is the seapenting 
tubes. Bis a for carrying the reflectors. A? 
the gas-tight stuffing-box. 
963. Derecrine anp Estimatinc Quantity or Fire- 
Damp, &c., J. Aitken.—Dated 5th March, 1880. 6d. 
ae relates to penis for indicating the presence 
of in: mable gases or vapours in the 
the place tested, the apparatus consis: in the 
combineaien of two thermometers, one of w is 


ad 


before they have come into contact 
eatalytic substances, and the other of which is aca 
8o as to give the tem ture of the said air and gases, 
or of the catalytic substances after the said air and 
oo have come into such contact, whether such 
tus be combined or not with means for artifi- 
whey the said air and “a G inlet, E tubes, 


lamps, K flame space, D bo’ 
DISTRIBUTING OR IN THE 
poet or Spray on Mist, 7. H. Bentley.—Dated 5th 
a: 1880. 


6d. 
This consists in distributing or delivering ere 
the form of mist-like spray by causing the li r 4 


through tw: 
F converge tows: each other at a suitable angie to 


tube conducted to the hose pipe. The 
—— to be mixed with the water are placed in F, 
d passage, a are adjutages. 
965. Cricket Bat W. Rushton.—Dated 5th 
1880.—{ Not proceeded with. 2d. 

lece of cane oy provided, the lower of 
wht is smaller or of Pony diameter than hi 
this is for into the blade, is 


secured by icing or other means. 
then covered with a case of india-rubber. 
la 
This ‘relates ites to improvements on patents No. 4773, 


dated 15th December, 1877, and No. 1011, dated 14th 
March, 1879, and consists in having of flat 


the series 
t | 
tt t 
il 


pa yoy ing grer the top of 
ce A only, and not ex 
the fireplace ps formerly. Y is the top of external 
cases containing rib radiators. 
969. Raiway Carniaces, J. Reid, jun.—Dated 5th 
Not proceeded with.) 2d. 
the with an 


tting 
ot heels carried bearings on 
Hae. formed. on or secured to oe cute outer sides of the 
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c = cause the two columns, streams, or sheets of liquid 
| a ©) passing them to come into contact with 
3 ee: other with sufficient force to thoroughly disintegrate 
| 
| 
| | 
| 
= 
| 
This consists principally in connec piston 
|| | = 
[ y Suitably placed beneath the let ends are lever : 4 
AX supporting » oe so as to be capable of being 
in grooves across these bars work 
f evers bent at an obtuse angle and pivotted at the 
me ig = bend ; one end of each of these levers is so placed that 
}- when moved sufficiently it may touch the overhanging 
en end of the pallet opposite to it and open the pallet. 
india-rubber or 
rubber springs D. 
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axle-boxes, so that these wheels oy 4 run on vertical 
or inclined spindles, and bear along the side or edge of 
an additional line of rails carried by and secured to the 
transverse or congenial sleepers, or other suitable 
foundation on each side of the ordinary track. 
972. Inon Fenvers, R. Roberts.—Dated 5th March, 
1880.—(A communication.)—(Not proceeded with.) 2d. 
The scroll forming the front and sides is cast in 
ieces in iron or chill moulds, The top bead is 
provided with two flanges, which are closed by pres- 
sure upon the upper part of the scroll. ‘The lower 
bead is made separately. The several parts, together 
with the bottom, are mounted on a frame, and are con- 
nected and formed into a fender by junction pieces of 
cast iron cast on the opposed edges of the contiguous 
pieces, and joining the pieces together. 
978. WRINGING, MANGLING, AND WASHING MACHINES, 
. Cherk.—Dated 5th March, 1880. 


J. 
The ss consists of a of jaws A Banda 
lever C at each end of the rollers D and E, the jaws 


being held at the required distance apart by a 
stretcher rod, which acts at the same time as a ful- 
crum for the jaws. G is a spring pressing the rolls 
together. 
974. Lupricatine Spinpies, &c., W. and 8. Taylor. 
—Dated 6th March, 1880. 6d. 

This consists, First, of a double collar bearing for 
lubricating spindles and bobbin wheels ; and Secondly, 
a back plate cast with or fixed to the footstep plate 


and the end plate fixed to the same. A is inner collar 
g for spindle, B oil cavity, D bobbin 
wheel, G back =, H slotted angle plate, I sheet of 
metal fixed to footstep plate. 
975. Tires ror THE ForMATION oF OysTER Bens, 
ted 6th March, 1880.—(A communi- 
‘ot pro i 2 
th nd provided with a horizontal (or perpen- 
dicular to the body of the tile) rim at the top for pre- 
venting the intrusion of destructive animals into the 
beds or breeding places. 
976. Rotativo ForNACES FOR THE MANUFACTURE OF 
Sutpuate or Sopa Portasu, &c., W. Jones 
and J. Walsh.—Dated 6th March, 1880. 6d. 
In the rotating furnaces one large knife or stirrer A is 


ceded 


employed, poteaity of a curved form, extending 
from near the centre of the pan to its circumference. 
B is the delivery hole, C recessing shelf, E E supports, 
G wagon. 
977. Mutas, J. Hendry.—Dated 6th March, 
1880.—(A communication.) 
pi mules, specially desigt ior dif- 
ferentially regulatin the tension of the yarn being 
wound or it on the cop, so as to effect uniform 
tightness to the point of the cop without causing 
“snarles " or weakening or breaking the yarn at the 
of the cop. The machine has the usual 
carriage E E, carrying the cop spindles 8, 


SRM Hn 


also the faller spindles F F. A ery lever B has 
fixed at one end the strap B?, which reaches 
sector I, to which are fixed the under guide tension 
fallers. The lever acts on the fallers under the 
Y, and raise or lower it as it from the draw 
rolls R. The position of the weight B determines the 
tension of the faller F, and thus controls the tension 
of the . The tension is reduced as the cop is filled 
by uaaking B ride up the inclined lever A, 


978. Pire Wrencn, W. J. McCormick.— Dated 6th 
March, 1880. 6d. 


This consists in the combination with the sliding 
w or dog and screw collar of a spring. 


979. Breecu-Loapina Fire-arms, P. 7. Godsal.— 
Dated 6th March, 1880. 6d. 

This consists of mechanism whereby, through the 
rocking of the trigger guard lever or its equivalent, a 
sudden, rapid, and gradually decreasing motion is 
im to the hammer for the purpose of cocking 
the same, and in its proper sequence a slow motion, 


inc in 8 , is im to the cartri 


from the gun. A is the stock, B is the breech case, C 
is the barrel, D is the breech block. The block slides, 
and is held shut by the vertical facing b; Eis the 
trigger guard lever by which the breech block is 
raised and lowered, F is the hammer, G the trigger, 
all working on the fulcrum I; K is the main spring, 
L is a finger which is lifted by the cam of the forked 
lever E, and thus caused to tip back the hammer into 
the cocked position. 
980. Drawine Liquips From CorKep Borrttues, &c., 
F. EB. B. Hooper and A, G. Luke.—Dated 6th March, 


1880. 
This consists of a sharp edged or pointed tube which 
can be screwed or forced | through the cork until lateral 


desiliconising molten crude metal, and also in some 
cases alloying the metal with manganese. R is the 
| 
| 
| 
| } 
| | 
| 
1 Neill 
| 
= 
| 
| F F 


ladle carried on wheels and provided with nozzle and 

stopper ; Y is the gutter from which the metal flows 

to the fire-clay nozzle into the moulds F, carried on 

the wheel G. 

988. Bep CLorues Evevators, J. W. Cousins.—Dated 
6th March, 1880. 6d. 


holes of the tube, according as they are ited 

below the cork or not, permit or stop issue of | liquid at 

the exterior mouth of the tube. 

981. Puxcuine, AND SHEARING MACHINES, 
c., R. H. Tweddell, J, Platt, and J. Fielding.— 

Dated 6th March, 1880. 6d. 


the rivetting tool, E E! curved cylinder and piston ; 
HCarethe levers for working the machine, and packing 
the slide automatically moved by A cuts off the water. 


982. Mines, &., 7. Sutherst.—Dated 
6th March, 1880.—(Not proceeded with.) 2d. 
This consists of a system of pipes so arranged 
in the mine or other place that a constant supply of 
fresh air is introduced therein, and upon the escape of 
any foul air or gases occurring within the mine or 
other place the same are so diluted and weakened as 
to become innocuous, and are carried off by means of 
the fresh air so introduced into the mine through 
such pipes. 
983. Straw Fans, &c., 0. Thaege.— 
Dated 6th March, 1880.—(Not with.) 2d. 
This consists in the employment of threads of cotton 
or silk of various colours, and also of gold or silver 
threads, the said threads being introduced into the 


loom during the of weaving the straws into 
— or lengths from which the desired article is to 
made. 


084. Fire-arms, J. S. Heath.—Dated 6th March, 1880. 
This consists, First, of arrangeme:.‘s for lifting the 
h or h of breech-le fire-arms ; 
Secondly, in having a screwed opening in the loop of 
or 


the gun through which is passed a screw 
bolt which takes into an opening formed in the end of 


the fore end, so that by screwing the bolt into the 
fore end same can be adjusted at will. A is the lever 
carrying the bolt ; Bis a link secured thereto; to B 
when two hammers are required, a cross bar is secured 
at C; D is body of gun, to which fore end E is 
secured. Into this takes F passing through the loop 
G. The other figures show arrang t to be adapt 
to the muzzle end of gun. These are screwed home by 
the pieces G! and H. 


985. VessEts anD MACHINERY FOR AERIAL Navica- 
6th March, 1880.—({A com- 


This comprises a light framework constructed of 
wires, rods, thin metal tubing, and cordage, or other 
suitable material secured at the intersections in any 
manner to obtain strength and lightness, the whole 
covered and encased with silk, lin thin 
or other suitable material secured to the frame- 
work, presenting preferably the form of the grayling 
salmon fishes. 
986. Reworkine THE SHEARINGS OF IRON AND STEEL, 

J. H. Rogers.—Dated 6th March, 1880. 4d. 

This consists in moul the shearings into 
pact blocks and dissolving these blocks in molten iron 
or metal. 

987. TREATMENT AND MANUFACTURE OF IRON, &c., 
= H. and A. G. Bessener.—Dated 6th March, 1880. 

This relates to the purification of crude iron 
in such manner as to obtain a purified cast iron suit- 
able for making such castings as are to be rendered 
malleable by cementation in the solid state by 


The elevator is formed of an upright having a spike 
at its lower end to hold to the floor, and also pro 
with a clamp by which it can be clamped to the side 
or the end of any bedstead. 
989. Knirrinc Macuines, W. Cotton. — Dated 6th 

March, 1880. 8d. 

This consists in the employment of two narrowing 
machines, one to act with the frame needles and the 
other with the machine needles. B is the needle bar, 


C are the knocking over bits secured to bar D, E are 
the sinkers, F are the points to act with the frame 
needles in narrowing or widening the work, and Gthe 


points to act with the machine needles. 


990. Scoot Desks, &., J. Glendenning.—Dated 8th 
March, 1880. 6d. 

This single frame or stand consists of the base piece 
A* and uprights Al, A?; Bis the desk proper, on whose 
slope or writing board B*, the books or other articles 
are placed while being used ; C is the seat. The desk 
proper and the seat are both supported by and upon 


the said stand or frame, that is to say, the desk proper 
B is supported on one wu it and the seat C on the 
other extending up from the base A*. The 

firmly secured by screws or otherwise upon wooden 
cross pieces or sleepers. E are foot plates to forma 
rest or support for the feet of the pu Fis a pad, 
G back support. 


991. ManuractorE oF Naizs. G. W. von Nawrocki.— 
Dated 8th March, 1880.—(A communication.) 6d. 
The machine consists chiefly of two pairs of rolls or 
discs—A, B, C, D—placed at right angles to 


other, and between which the iron bar F passes. 
A 
8 


The edges of these rolls are chamfered, so as to form 
conical surfaces which touch each other, a 

8 being left between them, which varies during 
the revolution of the rolls, corresponding to the vary- 


ing section of the nail (being largest at the top thereof 
and diminishing gradually y domo its point), and as 
many times as there are nails produced by one revolu- 
tion of the rolls. The rectangular space diminishing 
during the revolution of the rolls, determines there 
the shape of the nail shank, while the head of the 
is produced by corresponding recesses in the cir- 
cumference of the rolls. One pair of rolls 
cutters F which separate the nail blank or 
from the iron bar, and as the formation of a new 
nail commences immediately afterwards no loss of 
material occurs by this operation. 


992. Vacuum Boxes ror PAPER-MAKING MACHINES, R. 
8th March, 188v.—({Not proceeded 

with. 

The » of each vacuum box (which sides are 
transverse to the wire) are formed by rollers of brass or 
other suitable material, and which may be carried 
like the rollers ordinarily supporting the wire. The 
bottom of the box is formed by a plate or closed 
frame, which can be adjusted so as to bear up in 
close contact with the lower parts of the rollers, and 
the interior of the box may communicate with the 
vacuum pumps by one or more pipes connected to the 
bottom plate or frame. 

998. TREATMENT AND MANUFACTURE OF PHOSPHATES, 

W. J. Williams.—Dated 8th March, 1880. 4d. 

This consists in the use of coal, carbon, iron, or 
other deoxidising agent, together with steam and air, 
for the purpose of decomposing chloride of sodium = 
potassium) and producing phosphates of soda (or 
potassa) from natural or manufactured phosphates. 


904. Gas Burners, &., G. E. Webster and W. E. 
Fisher.—Dated 8th March, 1880.—(Not proceeded 


with.) 2d. 
This relates to burners wherein the current of air 
g between two sheets of flame is r ted and 
xed according to definite proportions for the quantity 
and quality of gas used through given sizes and kinds 
of burners. 
995. Gas Furnaces ror Grass, A. £. 
Assézat de Bouteyre.—Dated 8th March, 1880. 6d. 
Each gasogene is formed of a closed chamber G 
divided into two compartments by a vertical partition, 
which leaves under the general roof an open space of 
0°40 metres in height. The anterior compartment 
serves as a gasometer. Ata third of the height of the 
anterior chamber is arranged an inclined metal 
plate, resting at one part on the se ting tion 
at about 1°50 metres from the ground, and at the other 


part on the floor of the gasogene, which it joins by a 
series of inclined or benches rising one he 
the other, under the resaults of which are a series of 
vertical side holes. This arrangement has for its 
object to shelter the holes from the inroads of the 
scoria. Below this plate is arranged a small air 
chamber, into whi the vertical side holes 
> pe and which is in communication with the pipe 
of a ventilator, such as that of a steam ee 
i 


This generator R_ as placed in connection 
for the 
996. Ocean Steamers, J. G. S. Anderson.—Dated Sth 
March, 1880.—(Not proceeded with.) 2d. 
On each side of the vessel is constructed a water- 
ht bulkhead at some distance frem the outer sides 
the vessel, so as to provide a clear passage from end 
to end, or for the greater part of the vessel’s length. 
From this lateral openings, that can be secured 
by water-tight doors, are made into several cabins, 
berths, or other compartments or passages within. 


997. Lamps, &., F. W. Monck.—Dated 8th March, 
1880. 6d. 


This relates partly to a means of constructing lamps 
whereby they are made self-righting. C graduated 


glass tube over oil reservoir, P a piston, H works in a 
cylinder in the reservoir, K oil pipe, N ball valve. 
999. Secorinc on Hanpies, R. Wright.— 
Dated 8th March, 1880. 4d. 
A is the knob ; B its stem, circular in cross section ; 
CC are saw cuts or grooves formed across the stem ; D 


is a slotted metal plate which is caused to embrace the 
stem where the saw cuts or grooves are made in it; E 
is a small hole in the plate D to allow of a small 
or screw being passed through to keep it in place. 


1000. A. C. Henderson.—Dated 
8th March, 1880.—(A communication.) 6d. 
This consists, First, in mechanically actuating the 
windle or winder by means of a friction roller acting 
in the groove of a fly wheel fixed to the axis of the 


windle ; Secondly, in stopping the windle by a friction 
brake acting on the grooved fiy-wheel ; Thirdly, in 
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dividing the silvers of thread by a click arrangement 
actua‘ by a rack solid with the guide thread bar, 
and receiving the habitual motion of the counter or 
regulator. 
1001. Bicycie Sranps, &€., C. Wicksteed.—Dated Sth 
March, 1880. 6d. 
is ccnsists in a bicycle stand, of the employment 


of pieces provided with legs or curves. A 


are triangular spaces, the ends of which are turned up; 
the ends B form hooks for the handle bar when the 
bicycle is inverted, and then C acts as legs when the 
stand is folded up. 


1002. Warcues, &c., W. R. Lake.—Dated Sth March, 
1880.—(4A communication.) 6d. 
This comprises a novel manner of mounting and 
applying 4 escapement, whereby it may be readily 
ed an hanged or replaced 


1008. Lock Novs, J. F Wiles.—Dated 8th March, 
Instead of cutting or splitting the nut and giving 


each leaf_or thereof a set towards the other, the 
two sides of the upper portion of the nut are com- 
Ww other, thereby forming the bore 


of the nut at the upper part thereof somewhat oval. 

1004. Propuction or CYANIDES OF THE METALS OF 
THE ALKALIES AND ALKALINE Eartus, J. H. John- 
son.—Dated 8th March, 1880.—(A communication.) 


4d. 

This consists in the conversion of the oxides, 
hydrates carbonates, sulphates, or sulphides of the 
metals of the alkalics and akaline earths into cyanide, 
by the employment of nitrogen gas in closed vessels. 
1005. Disisrecrinc WarTer-cLosets, &c., J. H. John- 

son.—Dated 8th March, 1880.—(A communication.) 


6d. 

The apparatus for supplying disinfecting liquid to 
the closet consists of a vessel A containing a disinfec- 
tant, and provided with two pipes C and D, the upper 
one, of which is connected with a water service pipe, 
through which water drips or flows into the vessel A, 


whilst the lower pipe leads from the vessel A into the 
bowl of the closet, so that the liquid with dis- 
infecting material as it reaches the level of the pipe D 
will overflow and pass therethrough to the closet bowl. 
Within the vessel A is the separate and distinct vessel 
B for disinfecting the closet room. F and G are two 
pipes, one forming an air inlet, and the other an air 
outlet. 
1006. GexeraTiOs AND oF 
VAPOURS FOR THE PropucTion oF Motive Power, 


This consists, t, 
actuating and propelling a piston consisting of a 
vapour generated by the sulphide of carbon and 
saponified paraffine oil; Secondly, in the method for 
producing a motor actuating a ayer viz., forcing, 
admitting, or injecting bisulphide of carbon into a 
boiler containing saponified paraffine oil and water, 
which should be, first heated to a temperature of from 
175 deg. to 200 deg.; and, Thirdly, in the method of 
operating a piston, viz., supplying the cylinder of the 
engine with a mixed vapour generated by the action 
of heat in a mixture of saponified paraffine oil, water, 
and bisulphide of carbon. 

1008. Securinc THE Exps or Tops AND Borroms IN 
Metat Boxes or Cases, W. F. Lotz.—Dated 9th 
March, 1880.—(A communication.) 8d. 

This consists in the combination of the roller E, the 
disc L, and their adjusting devices, all so constructed, 


c 
T 
es 
> U 
arranged, and operating, as to form a double fold or 


lay joint with or without the paper packing and 


without soldering. 


1010. InpicaTING AND REGISTERING THE OPENING AND 
oF Doors orn ‘&e., J. B. Cull and 
J. B. Fenby.—Dated 9th March, 1880.—(Not pro- 


ceeded with.) 2d. 

consists in attac! to the bolt of any door or 
of times the said door or v. 


ing the number ve is 
opened and closed 
1011. Putters ror Transmitrine Motion, &c., B.C. 
9th March, 1880.—(Not proceeded 
wi 

This consists in making a pulley of two discs of 
sheet iron, steel, or other suitable metal or material 
securely fastened together in any convenient manner, 
the sides whereof are formed more or less convex by 
suitable pressure, or otherwise, while the periphery of 
each dise is so shaped that when united a suitable 
_ or surface is formed for the reception of the 

nd. 


1012. Furnaces ror Maxine Harp Anp Sort Steet, 
-» S. and D. Thomas.—Dated 9th March, 1880.— 
(Not proceeded with.) 2d. 

The furnace is constructed at the sides, front, and 
back of water boshes, connected together so as to allow 
of a current of cold water to pass through them ; at 
one end of the furnace is a s' for fuel, and at the 
opposite end of the furnace is a chamber heated from 

é flues of a furnace ; this chamber contains pipes 
through which a blast of hot air is forced, the blast 
entering the furnace at the sides, end, and top. 

1013. ro se Driven py Water, Wigzell 
and J. Pollit.—Dated 9th March, 1880. 6d. 

The engines are constructed with a cylinder having 
two conical plates which form the covers of the 
cylinder, and the cylinder is closed in by a cylindrical 

which is bo! true toa globe, and from a radius 
struck from the centre point of the cylinder. Within 
the cylinder is fitted a plate forming the piston of 
the a ; this plate is either cast or fixed on a globe 


or which works in bearings formed on the 


0° 
S 


cover plates of the cylinder, and the globe or ball is 
— ¢ in wor! position by means of the packing ring 
and packing glands. Between the covers and with- 
in the cylinder is fixed a eee on which is passed a 
slotted opening made in the piston plate, which gives 
a vibrating wobbling motion to the piston plate when 
the water is acting on the piston plate, and which 
communicates a rotary motion to the steel arm 
actuating the crank which gives motion to the driving 


1016. Suspenpino F. H. Greenstreet.— Dated 
9th March, 1880. 2d. 

Attached to and continuing from the shafts are rods 
which hook into eyes, and are kept in position by a 
catch or saddle made to fit the shaft. The bag is then 
suspended from the ends of the rods and hangs mid- 
way between 
1019. Manvracture or Macnesia, 7. Twynam.—Dated 

ists in the paration o ia from 

dolomitic lime by dissolving out the lime from burnt 

magnesia by means of a solution of chloride of 
calcium. 

1020. Furnaces ror Boryinc DestTroyinc 

Rervsg, J. R. Picard.—Dated 9th March, 1880. 6d. 

The furnace (the inside of which is arched) is con- 
structed without partition and with an opening H (in 
the centre) the whole length of the furnace for the 
reception of refuse, so that the carts or trucks bring- 


ing the refuse can shoot it direct into the opening. 
The exits for the heated gas are by flues constructed 
in the crown or top part of the furnace, which are 
carried separately to a chamber where the flue dust is 
deposited and can be removed without entering the 
flues. M, fire-bars; F, flues; H, dust chamber; I, 
purifying fires. 
1021. Carniace Firtinos, &., C. Woolnough.—Dated 
9th March, 1880. 6d. 

This consists in constructing a carriage roller bolt or 
dragon tongue bolt with a movable head, capable of 
being easily detached from the shank, so. as to allow 


of the trace being readily slipped off the same, and of 

e horse or horses being almost instantaneously 
liberated from the vehicle in case of accident. 

1022. anp Twistrnc or YaRN AND FisReEs, 
J. Pollard.—Dated 9th March, 1880.—{Not proceeded 
with.) 2d. 

Near the top of each flyer is attached a catch or 
nipper. The catches or nippers are mounted on the 
wire board, rod, or rails as convenient, in such posi- 
tion that whilst the skin is good the nipper or catch 
is clear of the yarn or thread, but as soon as the weft 
gets under the bobbin, or it runs unevenly from other 
cause, the thread is caught in the catch or nipper, and 
instead of snarling a lap is formed. 

1023. Costro.imsc By Hanp THE MOVEMENTS OF 
R. H. N. Alleyne.— Dated 9th March, 1880. 


This sists in cc cting the handle G which 
works the slide or valves of the subsidiary cylinder 
A to the piston thereof in such a manner that the 
movement of that piston resulting from a movement 


G 


of the subsidiary slide or valves shall tend to cut off 
the supply of steam which is acting on the subsidiary 


piston. A, subsidiary cylinder ; B, cataract ; C, arm 
on rocking shaft D; F, slide rods; A is an arm on the 
rocking shaft H. 
1024. Savine Lire in Case or Fire, J. Allison.— 
Dated 9th communication. Not 
with.) 2d, 

This apparatus is fitted in the loft of the building. 
Two joists are fitted into the partition wall, and a third 
— is connected to them by angle irons, The sj 

tween the joists is filled in with firebricks to form 
a floor. Upon the joists is fitted an iron frame reach- 
ing to the roof,in one side of which slides an iron 
door. Inside this chamber or a cell is a ladder reaching 
to the roof. 

1025. Currine or Pickine Coat Mies, &c., W. R. 
9th March, 1830.—(4A communication.) 


A represents an ordinary pneumatic rotary engine 
in a case, which case is made in part of an air chamber. 
A valve is placed on the upper part of the cylinder 
and the — communicate with it ; these ports alter- 
nately take from below the valve 8 to the cylinder and 
alternately exhaust air at the side of the cylinder; 
the valve S has imparted to it a reciprocating motion 


by means of a crazy wheel, that is to say, a wheel set 
obliquely on the shaft of the rotary engine, this wheel 
operating in a groove, which is formed in the top of 
a knuckle joint countersunk into the top of the valve 
8S. On the end of the cylinder is formed a serrated or 
grooved bearing, on which is placed a sleeve arranged 
to be rotated by a pinion. This pinion is upon a longi- 
tudinal shaft V — with the cylinder, and operated 
oo © seem or dle W to rotate the pick or cutting 


1026. Preventinc Dravcnts or Air or Dust 
ENTERING THE WinDOws, Doors, OR VENTILATORS 
or Rattway Carriaces, &., C, Marzetti.—Dated 
9th March, 1880. 6d. 

This consists of a wind guard, deflector, arrester, 
or excluder A, made by preference of a — like 
section in sheet metal or other suitable mate: and 


with one or more curved or straight deflecting plates 
or tongue pieces D projecting therein, the whole being 
secured to the stile or side of the window or other 
opening with box-like space left between the 
said windguard, deflector, arrester, or excluder and 
the stile. 

1027. Weavine Looncres, &., C. Cross.—Dated 9th 

March, 1880. 6d. 

This consists, First, in apparatus for the positive 
and accurate delivery of the “lap weft” or “ whip 
threads” for forming the coloured borders ; Secondly, 
in ——— for stopping the loom when either of the 
lap breaks ; Thirdly, in weaving ornamental 
cashmere borders to loongees or other ornamental 
fabric by the employment of tie-ups which show the 
warp threads only and conceal the weft. 

1028. Printixc Fioorciorus or &c., A. 
L. Klein.—Dated 9th March, 1880. 6d. 

The dot or pin is slightly curved at the sides a a and 
asma!l rounded air cup 551s formed at the bottom, 
and four lines ee are cut ir the bevelled sides leading 
from the surface to the air cup 6, the said lines cc 
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commencing a little below the surface of the copper, 

and extending to the entrance of the air cup. m 

the surface of the copper to the commencement of 

these four lines the orifice is slightly countersunk as at 

dd, and the sharp edge left from the countersinking 

is rounded off in order that it may not cut or other- 

wise injure the material whilst in the act of printing. 

1030. Horsesnors, &c., J. Holt, J. Maude and B. 
Jones. — Dated 9th March, 1830.—(Not proceeded 
2d. 

This relates to constructing horseshoes with movable 
calking or slip-cogs. 

1081. Fastentnc Boots, &c., M. L. Miller and H. 
Hartjen.—Dated 9th March, 1880.—(Not proceeded 
wth.) 2d. 

This BF of two identical members or portions, 
each of which is composed of a specially curved or 
shaped shank provided at one end with a button, 
knob, or head, and at the other with prongs or pin 
points, the said apparatus forming together, when 
applied to the article, one pair of fastenings. 

1029. Macuinery ror ROLLING RAILWAY OR OTHER 
Wuex.s, &c., G. Cotton and C. H. Smith.—Dated 9th 
March, 1880. 6d. 

Ais the main frame of the machine ; two pairs of 
horizontal rolls shaped to fit the sides of the wheel K 
to be rolled, are fixed on a shaft carrying sliding bear- 


ings which carry the bearing rollers ¢; the ends of - 
shafts furthest from the rolls revolve in pivot Loe 
ings. The front bearings are connected by links to a 
cross head attached to a piston rod working in a 
hydraulic cylinder, and to the back bearings are fitte d 
anti-friction rollers which bear against one end of th” 


cylinder, so that the rolls on either side the wheel 
can be moved nearer to or further from each other. 
The hydraulic cylinders traverse the bearings with 
the rolls parallel to the sides of the wheel K. The 
rollers for forming the tire or flange of the wheel to be 
rolled are fitted with feather keys on the shaft. The 
rollers are carried in bearings fixed to sliding plates 
which are caused to advance towards or le from 
the centre of wheel K by hydraulics. 

1082. Excrementitious Matrers, &c. 
J. Wadsworth.—Dated 9th March, 1880. 8d. 

This relates to apparatus for evaporating and drying 
urinous and excrementitious matter. 

1083. Tea Leaves, Huskinc anp 
Rice, &c., A. C. G. Thompson.—Dated 9th March, 
1880. 6d. 

This relates to a globe revolving upon a vertical and 
horizontal axis simultaneously in combination with a 
lower fixed vessel. 

1034. Carsurertine Arr, BE. Edmonds.— Dated 
9th March, 1880.—(A communication.)—(Not pro- 
ceeded with.) 4d. 

This consists in placing a hydro-carburet in contact 
with a body heated to a temperature sufficient to 
vaporise to hydro-carburet immediately, and in 
mingling the vapours thus produced with the air 
which it is desired to render carburet 
1086. Com Sprinos, &., H. Smith.—Dated 10th 

March, 1880.—{Not proceeded with.) 2d. 

Clips or staple clips are formed on the iron, steel, or 
wooden laths of mattresses in such a manner that the 
rings at both extremities of the coil will catch in 
same, and will be held secure in position. 

1087. Sranparp Liquip Measures, D. Moulton.— 
Dated 10th March, 1880.—(Not proceeded with.) 


This consists of a mode of inserting in the sides of 
jugs and cups of earthenware or china, a small plate 
of pewter to receive the Government weights and 
measures stamp. 

1038. anp Gases, &., J. A. 
~ 10th March, 1880.—(Not proceeded 
with, 

Solid sewage matters are heated in retorts ; steam is 
then passed over the heated matters. The apparatus 
for incand ists of a material which, by 
preference, may be a positi of asbestos, 
magnesia, and whiting made into a plastic state with 
a sulution of nitrate of po’ 

1089. Trotires on CaRRiaces FoR CrrcuLaR Saw 
Bencues, B. J. Webber.—Dated 10th March, 1880. -- 
(Not proceeded with.) 2d. 

The trolly is provided with two excentrics ona shaft 
working in bearings and provided with a lever handle, 
the trunnions being guided by a slot or slide. 

1040. Pressure Reoutartor, C. C. {Barton.— 
Dated 10th March, 1880. 6d. 

The apparatus is constructed with a case or box A 
which is connected on one side with a supply pipe B- 
from the main, and on the other side with the dis- 


charge or delivery pipe C from which the water is to 

be drawn. Within the case or box A is arranged a 

valve D suspended by a flexible sheet F, which is 

closed by pressure in the outlet or delivery pipe C 

against the action of a controlling spring E or a 

weight. 

1041. Ixsectors oR WATER-FORCING APPARATUS FOR 
Feepinc Stream Boivers, G. W. Garrett.—Dated 
10th March, 1880.—( Not proceeded with.) 2d. 

This relates to an apparatus for injecting or water 
forcing by gravity. 

1042. Kyirrep anp Loorep Fasrics, &c., S. Thacker. 
Dated 10th March, 1880. 6d. 

This consists in laying in two additional threads 
between succeeding courses of looped or knitted 
work. 

1043. Propucinc ORNAMENTATION ON PORCELAIN, 
&c., T. Bevington. —Dated 10th March, 1880.—(Not 
proceeded with.) 2d. 

The article is coated with a solution of gum or 
cement in water and “water slip” by means of a 
brush, and then it is sprinkled with small particles of 
clay obtained by the mixture of gum clay, and water 
clay. The article is then coloured and fired. 

1044. TreaTMEeNT or ConcRETE FoR Pur- 

&c., C. Drake.—Dated 10th March, 1880.— 
(Not proceeded with.) 2d. 

This relates to the manufacture of concrete slabs 
and to apparatus for adjusting and holding them in 
correct position while being built. 

1046. Compressino Air BY ELECTRICITY FOR OBTAIN- 
mya Motive Power, V. Poulet and BE. Commelin.— 
Dated 10th March, 1880.—(Not proceeded with.) 2d. 

An electro-magnet attracts a rod, which serves as a 

ton, a lever being connected with the piston to 

crease the power. A ting is ted to 

a fly-wheel and an air pump in connection with a pipe, 

through which air is compressed into the boiler. An 

inlet pipe for air is fixed on the boiler, and communi- 
cates with the slide and slide rod of a secondary 
piston. 
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by 
raised 
a perforated plate. 

1048. Tasues, H. Halstead.—Dated 10th March, 1880. 


6d. 

The table is provided with a nut working on a 
screw, to which rotary motion is imparted so as to 
adjust the beight of thetable. So as to turn the table 
at an angle it is connected with the nut bya shaft and 

nion engaging with an internal spur wheel carried 
the nut. 

1049. Maonero-ecectric Brakes, &c., C. Groom- 
a 10th March, 1880.—(Not proceeded 
with. 

A own Ph of electro-magnets are arranged in a 
bearing between two pairs of wheels and their poles 
rest upon the face of the rails which form the armature 
of the magnets. 

1050. Rerutrino Parer, A. Clark.—Dated 10th 
March, 1880.—(A communication.)—(Not proceeded 


with.) 2d. 

Rag stock is boiled and then placed in a beater which 
acts upon it while the material is suspended in hot 
water or other liquid. 

1052. Locomorive Enarnes, C. Brown.—Dated 10th 
March, 1880. 8d. 
Instead of guide cheeks to keep the axle boxes in 
tion laterally, a radial rod is employed, one end 
ing connected with one of the plates that join the 
opposite axle boxes rigidly together,{and the other end 
is connected in the same way with the frame of the 
engine. For each pair of wheels an extra longitudinal 
frame is provided to carry the running gear of the 
engine independent of its frame, the two opposite 
frames being ted by a ting bar free to 
turn in cylindrical bearings, and upon which the bear- 
ing springs of the engine ey wy The tires of 
the wheels are made so as to w of their removal 
without displacing the body of the wheels. An im- 
ved brake is applied between the two shafts of the 
‘ocomotive. Metal bushes are inserted in the ends 
of coupl and connecting rods, and are rolled out 
with a Dudgeon expander until the diameter fits the 
crank pin, An improved form of fire-box is employed 
with washing out plugs. 
1053. Reou.atine THe Surrty or Arr TO FURNACES, 
T. 8. Pridea March, 1880. 6d. 


at pl and icating with the 
the furnace through a grating, so arranged as - 
cept and absorb the heat ted outwards when the 


SSS 


air valve is closed, and to heat and distribute the 
stream of air which flows through it into the furnace 
when the air valve is open ; Secondly, of the mechanism 
which 5 automatic action gradually closes the air 
valve. hen the fire door is opened the cup C empties 
itself of mercury through orlfices O and when the door 
is closed the cup descends gradually as the mer- 
cury re-enters. A disc below the cup C follows it ata 
short distance and assists in regulating the flow of the 
mercury. 
1054. THe Exposure 
Operations, J. and W. I. Chadwick.—Dated 1ith 
March, 1880. 6d. 


A shutter is centred on a fixed disc so as to 
revolve in front of the lens aperture. This shutter is 
composed of two sectors which balance each other on 
the centre, and alternately obscure the lens aperture, 


re tak: lace during the intervening 
The rotated by aspring. In the 
drawing A is the fixed disc with a flange A to 

the shutter B, and an opening A surrounded at back 
by a fi that screws into the end of the lens tube ; 
B Bare the two sectors, and C is the spring abutting 
against the stop D which is‘adjustable. 

1056. Prope Vessexs, J. McLennan and R. Owen. 

—Dated 11th March, 1880. 6d. 

The propeller consists of a bollow drum with deep 
flanges, between which is fitted a series of screw 
blades forming an endless screw confined between two 
circular walls. 


the ex 
in 


1055. Reouiatine tur or Gas, J. McLennan 
and R. Owen.—Dated 11th March, 1880. 6d. 

A lever works in a chamber on centres fitted between 

the inlet and outlet for the gas, such lever being con- 


nected at one end to the valve for admitting the ee to 
the chamber, and at the other end to the valve for its 
escape is the 


therefrom. In the first arrangement A 


chamber, D the inlet valve, and E the exit valve, to 
both of which the lever F is connected and is pivotted 


ment, G is the fulcrum, 
e exit valve on opposite 


at G. In the second arran, 
B the inlet valve, and C_ 
sides of the partition L. 
1057. Makino Cioarettes, R. Gothiel.—Dated 11th 
March, 1880.—{Not proceeded with.)—(A communi- 
cation.) 2d. 
The cigarettes are made of various thicknesses by 
means dé band, attached at one end only, the other 
end being free, the cigarettes being made in a box 
with a transverse partition and sliding cover. 
1058. Nicket anp Cosa.t, H., H. A.,‘and,W. W. 
Wiggin and A. 8. Johnstone.—Dated 11th March, 


1880, 4d. 
Metallic anese is added small portions ata 


mai 
time to the cobalt or nickel when in a state of fusion. 


1069. Wrixcine anv Manouino, J. Wilding.—Dated 
11th March, 1880. 6d. 
Three rollers are employed, the axes of the two 
upper ones being mounted at either end of a link, the 
be a of which works in a vertical slot, so that the 


rollers can dat to the thickness 


of the material being o upon. A is the lower 
roller in a fixed oR leer the upper rollers 
rocking D on either end of a lever 
having a central stud, which moves vertically on a 
block sliding in the slot F. 
1060. Workinc tHe Expansion VALves oF Steam, 
Arr, on Gas msbottom.—Dated 11th 


March, 1880. 4 
The valve rods D D are made with knee or le 


joints E E, in their action to e 
valves B B! B? B3, either by a pull or thrust, so as 
the joint pins remain in a right line with the other 


8 ee | 
E 
Fl IF 
of the rods; a is provided and 


80 

t when the required distance has been travelled by 

the valve the knee or toggle joint is relieved or 

tri and the valve is at resume 

former ition, by s ‘ steam, or by 

A is and CC the rocking 
ver to work the rods D D. 

1061. or Brarpina Macuines, J. Booth.— 

Dated 11th March, 1880. 6d. 

The flyer aa is made of a piece of wire witha curl 

ite the bobbin, and a similar curl ¢ at the top, so 

t no threading is required for the flyer, the bottom 

a’ is madeseparate and isstrongerthan usual. The 

top ofthe barrel dd hasa transverse eefrom front 

to back, and the drop / consists of a cas' sliding up 


and down outside the barrel, and has a projection g 
which takes into notches in the top of the bobbin, and 
ahole A is drilled through it in the same direction as 
é. The upper end of the weight i has a loop k, so that 
when the weight iis raised the thread can be drawn 
through the barrel d, the drop /, and the weight i at 
one operation, and then drawn through the hole / at 
the top of the barrel. 

1062. Printinc anp anp Steamine Corton 
Fasrics, J. King.—Dated 11th March, 1880. 6d. 

The goods are entered into the steaming chamber in 

a slightly damp condition, and the series of drying 

cylinders is abolished. From the washing apparatus 


4 

4 


machine fitted with rollers P R, the lower one dipping 
into the liquor in the trough. The fabric passes in at 
F and is led into the trough T under 4 guide roller 
near the bottom, then up and between the squeezing 
rollers, from whence it passes over guide rollers G to 
the steaming chamber. 
1068. Sroves Furnaces Heatep By Gas, F. C. 
Glazer.—Dated 11th March, 1880.—(A communica- 


tion.) 8d. 
This consists of a transverse slit in the arch of the 


generator close by the stoking place in combination 

with the air inlet channel in the front wall of the 

smoke casing. 

1064. 8. Offenbacher.—-Dated 11th March, 
1880.—( Not proceeded with.) 2d. 

The joint leaf is connected to the “side” 
“temple ” by a screw pivot, so as to be able to vary 
the angle of the glasses in respect to the sides or 
temples. 

1065. Sueer or Cast ror Roorino, L. 
1lth March, 1830.—( Not proceeded 
with. 4 

The tiles are enamelled in both sides and have a 
groove formed in the middle of their length, and their 

es bent over one above and the other below, so as 
to overlap one another when placed in position. At 
top is a hook to fasten the tiles to the laths, and in 
the middle about the top of each piece is rivetted in 
the ve a second hook made of iron to receive 
and hold the upper tile. 

1066. Se.r-apsusTinc Bearincs FoR SHAFTs AND 
Axces, F. F. Engel.—(4A communication.)—(Not 


The up; “— of the bracket contai the bush or 
box is of ordinary construction, but its bottom part 
is at right angles to the bush, and 1s to a semi- 
circular pans bracket of a plate resting upon the 
bed plate of the bearing on which it turns. 

1067. Generatine Steam, F. J. Brougham.—Dated 
11th March, 1880.—(A communication) 6d. 

A quantity of water is forced by a force pump 
between two boiler mye almost touching and highly 
heated, whereby the water is converted into di 


or 


steam, which acts directly on the piston of the engine, 
is The feed 


the slide valve of which is abolished. pump 


has a variable length of’ stroke, and measures the 
necessary quantity of water to be converted into 
steam. A is the fire-box, B the steam generator, con- 
sisting of two plates closed to each other, and 
between which the water is forced by the pump. 
C ; B) is the chimney or flue for the escape of the 
— of combustion, F is the engine, G the exhaust 
valve. 


1068. Fitrers, &c., R. Schomburg.—Dated 11th March, 
1880.—( Not proceeded with.) 2d. 

The filte medium consists of layers of slag wool 
with pm og of charcoal at the inlet end, in combina- 
tion with layers of spun glass at the outlet end. The 
inlet is formed at the lower end of the filtering 
chamber and the outlet at the upper end. 
D. T. T. Sparrow.—Dated 11th March, 


The small wheel is placed in front and forms the 
eel, while the hind wheel is the 


ring is effected by a lever and 
conn -rod at the — of the top of the steering 
wheel. propulsion is effected by treadle levers 


connected by cranks with the driving axles. The 
socket and fork spindle, and the centre stee 
arrang its, are replaced by plates placed near the 
Sui tes exten to pro- 
vide the necessary leverage and connected with the 
fork by a pin or bolt and nut. 


1071. Arms anp UnpER OF WHEELED 


the nave of the wheel is of wrought iron or gun-metal 
and projects beyond the outer end of the bush when 
in the extended part being screw-threaded, 
and over it passes a collar with a bevelled inner sur- 
face to fit on the outer end of the bush. The collar is 


secured in position by a le screw nut formed with 
a series of radial notches of varying depth, through 
one of which a key is passed. Two wheel plates are 
provided on the under carriage, one attached to the 
top bed and the other to the bottom bed, the u 

ite be’ le so as to cover the lower one. Fine 
wing illustrates the axle A with its arm Al —— 
and screw-threaded ; B is the bush, C the i 
and D the nut, F cap. 

1072. Bicycizs, &c., 4. Jennings.— Dated 12th March, 
1880.—(Not proceeded with.) 2d. 

The — wheel is a by coiled or other 
springs, which are wound up or compreased by gear- 
ing operated by treadles worked by the driver. , 
1073. Hoistine on Lowerinc Boats on Yarps, 

Bond.—Dated 12th March, 1880. 6d. 

A grooved pulley receives a loose endless rope for 
—— the apparatus, and is held by eyes or guards. 
This pulley is connected by gearing with a wheel 
whose surface is formed to firmly hold the links of a 
chain passing over it, and from which the boat is 
suspended. A spring block takes off sudden shocks. 
Fasrics, N. Wilson.—Dated 12th March, 


dy or from the padding or oiling apparatus, the 
are taken through squeezing or wringing rollers. 
dra’ represents an oiling apparatus in which 

T is a troug! Detween the standards § of a 


_ one of the feed rollers. By varying the 


A slotted vibrating lever works freely on one of the 
feed roller shafts, and is actuated by a rod 
from an excentric on the fiy-wheel shaft. This lever 
carries a pall lever and a detent lever, the former 
having double palls engaging with one or other of 
two ratchet wheels with reversed teeth on the axis of 
position of 


the excentric rod in the slot of the lever the width of 
the plaits is varied, and, by yey ogy knife arms 
or carriers, as described in Patent No. 1476, of the 
year 1877, the underlapis varied. An automaticlever 
arrangement is — for rais' the presser bar 
the moment the plaiter or knife advances, thereby 
facilitating the entrance of the knife or plaiter under- 
neath the bar. 


1075. Boxes ror &c., Davies.—Dated 12th 
March, 1880. 6d. 

teboard, and has an opening cut in 
the front, to which an inside flap is Gaachel. A piece 
of the embroidery or other article is passed round the 
flap, so that the pattern is seen through the front 
opening without exposing any other part of the goods. 
back is provided with four flaps folding inw: 
one at each end and one at each side, and when o; 
exposes the whole of the goods. 


1076. Borries with AERATED Liquins, 
McEwen and &. Spencer.— Dated 12th March, 1880. 
(Not proceeded with.) 2d. 

This int in the applicati 


J. 


to a Paragon Turn- 
+ to throw the 
to bettle 


over Filling M 

syrup pump out of 

water only. 

1077. Sunstirore ror LEATHER, PasTEBOARD, &c., 
7. L. Alemand.—Dated 12th March, 1880.—(Not 

proceeded with.) 2d. 

Sawdust, oak bark, and all kinds of refuse matters 

in hide tanning are compressed and rendered impu- 

trescible and homogeneous by the aid of agglomerants, 

such as tannate of gelatine and oxydated oils. 


1078. Recovertne Sopa AsH From Waste Liquors, 
A. Chapman.—Dated 12th March, 1880. 6d. 
The waste liquor flows from the supply tank through 
the tubes of a burning off furnace, and being heated 
therein goes to a donkey pump, which forces it to a 
steam generator, the steam from which passes to the 
first of a series of multiple effect vacuum pans, and 
ray ge the liquor therein. The steam generated 
in pan goes to the second pan to evaporate the 


of an arrang 
gear when required 


therein, and so on thro’ 

the liquor has been sufficiently treated it 
into the burning off furnace, where it is 
burnt. The vacuum engine is driven by the steam 


uor th the series of 


I 


is run 
ignited and 


roduced in the generator. In the drawing A is the 


1080. Hanp Sicnat Lamps, H. Defries.—Dated 12th 
March, 1880. 6d. 
In order to facilitate the raising and lowering of the 
coloured discs, E K the thumb pi itches are plac 
above the handles at the back of the lamp, and the 


glasses or discs are connected to the thumb-pieces or 
catches by rods and links passing on either side of 
the lamp. The discs are shifted by pressing on the 
thumb-pieces or catches. F joint, G link. 
1081. TeLernonic Apparatus, F. H. W. Higgins.— . 
Dated 12th March, 1880.—(Not proceeded with.) 2d. 
The transmitter ists of a diaphragm, to the 
centre of which is attached a spindle passing through 
a rod of carbon, the ends of which rest on two bloc 
of carbon between the rod and the dia; - The 
rod is pressed inwards and outwards by two spiral 
springs on the spindle, which has nuts to adjust the 
pressure of the springs. A Bell telephone is used as 
the receiver, the vibration of which is increased by 
increas the permanent magnetic stress upon 
the diap! » and to prevent extra tones the 
diaphragm is made of two iron plates cemented 
together. 
1082. Prerarine Rops, Bars, TuBEs, on CYLINDERS, 
orgMetat, G. Little.— Dated 12th March, 1880. 10d. 
Bars, tubes, or cylinders are drawn through dies by 
means of a carriage upon a slide bed, propelled bya 
screw, and when the carriage has teneetied a certain 
distance it shifts a strap and stops the machine. If 
the article is round it is caused to revolve during the 
operation. Before entering the dies the article moves 
in contact with a cleaner, and then against an endless 
band covered with emery. If square or with other 
number of sides the article requires turning so that 
face may be operated upon. The dies are furmed 
by making several apertures in the same plate, which 
on being turned bring any required aperture to 
the operating position. a 
1083. Taps on Apparatus FoR DRawinc-orr Liqnips 
FROM Casks, BoTTLes, &c., Schomburg.— vated 
12th March, 1880.—(Not proceeded with.)—(A com- 
A me ube c one end with i 
other end ap a central hole in a stopper fitted = 
the bunghole of a cask or mouth of a bottle. Ata 
certain distance from its open inner end is a partition, 
and on each side are holes. The cork has a lateral 
recess, which by turning the tube opens or shuts com- 
munication with the interior of the cork or bottle. 
W. H. Beach.—Dated 12th March, 


The handle is fixed on a spindle separate from but in 


line with the screw, and the two are vogether 
by multiplying gear, whereby the motion or the power 
may be multiplied at will. Longitu ribs or 


shoulders are formed along the frame of the instrument, 

forming a groove between them for the two parts of 

the chain to lie in, and prevent any lateral displace- 

part high A which would tend to 

@ loop or @ chain out of the slo’ 

the head of the frame. es 

1086. AMMONIA AND AMMONIACAL SaLTs 
Urine, J. H. Johnson.—Dated 13th 
March, 1880.—(A communication.) 6d. 

The ammoniacal liquid is drawn from the reservoir 
a by the pump 6, and passes through the worm D and 
pipe C, where it is heated, and then enters the vessel 

, where it is still further heated by the worm H 
supplied with steam from the boiler A by the pipe H, 
the condensed water returning to the boiler by a 


pipe. The liquid then through the pipe K 


passes 
to the cistern, whence it is distributed to th 


> 
The cloth is damped or ‘steamed, and is acted upon 
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heated by steam from the boiler A, with which the | canal is traversed near each end bya cross perforation, PRICES CURRENT. South Se the pits— 
dome B, in which they are , communicates. | so that the different longitudinal canals icat Tue following prices are corrected up to last night, Branch 011 2 to 018 
These chambers are slightly inclined, so that the | by the cross perforations. By inserting plugs into the | but it should be borne in mind that in many cases Silkstone, house .. .. 010 4 to Oll 4 
liquid flows along the heated bottoms in a thin sheet | canals the entrance of air may be regulated, or the air | makers are prepared to quote different terms for s Convertin So ae & Poe ae H 
towards their lower extremity, being caused to flow | may be made to traverse the whole or any number of cial contracts. It is obviously impossible to specify Steam eo OO eee 3 
in a zig-zag direction, passing alternately from one | the arch blocks, and become heated before entering | these cases and terms, or to give more than the market k io. cakece 2 ee eee ° 
side to the other by means of partitions acting as | the oven. quotations and makers’ prices. Readers should also| Wales, through oie & Wi ee © 
baffie plates. At the same time a current of air is | 1095. Raxax Frxpers, 7. Mergan.—Dated 13th March, | Tefer to our correspondents’ letters. Steam, less UN eo 8 8 to 010 H 
caused to pass through the chambers M from a fan 1880.—({A communication.) 6d. : House, at port a oe 079 to 0 9 ; 
The apparatus consists of two parts to be placed PIG IRON AND PUDDLED BARS. Small steam.. oe - 023 to 0 8 6 
alternately at the two extremities of a determined | ScorLanp— £8. d.| ScorLanp— £8. d. Small house .. 070 0076 
base line. The first consists of two sighting lines—tele- G.m.b.—No.1..2120 Glengarnock— Glasgow—Per ton, f.o.b,— 
scopes B and C or pinules on any suitable system— o8..2 96 WO.2.. oc oo 335 ° ee oe ~ 069t 070 
rigidly connected together and arranged at an angle | Gartsherrie No.3.. .. 2120 Splint... .. O7 0 O07 8 
South Durham.. ee 06 6 to 013 0 
Coltness—No.1..3 No.8.. -2 96) Derbyshire— 
No.2.. 213 0, At Best at os 08 0 to 0 
Summerlee— Shotts—No.1 .. 8 00 Conve’ as 
.. 3176 No.8 .. 218 6 ck 033 to 060 
- No. 3 -- 2100 At Leith. Lancashire—Wigan pit prices— 
> Monkland—No. 1 2 12 0 Arley .. es « - 08 0 to 08 6 
82 9 6) CLevELAND— Pemberton 4ft, .. O06 6 070 
Clyde—No.1 ..2130) Nol .. 30 Forge coal ., 049 056 
No.8 ..2 96) Nod 210 Bi ee 08 9 to 0 4 6 
c Govan—No.1 ..2120! No.3... .. ..1190 Slack .. be” 
8 No.3 .. 2 96) No.4, foundry .. 118 Oils, tun— 
At Broomielaw. No. 4, forge. .. 1180 Lard oil .. os 44 00 to4410 0 
Calder—No.1 .. 2180; Mottled or white 1 17 6 se oo -- 2810 0 to 215 6 
No.3 .. 2100) Thornaby hema- Rapeseed, brown... « 2910 0 to 2915 0 
No eum, re: 00 
No. $ tin-plate pig iron, | Tallow,cwt .. .. « 116 9 to 118 4 
No. 3 foundry pig iron, * Supplied to railway companies and large works, 
i \ 6us. Od. at works. 
which is never altered. One line of sight is directed on 
<= the desired object, and theother along a given straight | Grey PRICES CURRENT OF TIMBER, 
line. The two united telescopes are capable of three "held 6t0000 8. d. d. 
different two displ ti el to No. 3 Oto 0 0 Teak, load... . 13 0 0 t01510 0 
* the vertical a passing through each of the lines | 1 ,ycasnire,in Manchester—No.82 7 6to 0 0 Quebec pine, red > 800450 
of sight, and a rotary motion round the right line No. 42 6 4 "yellow 850 t 5 00 
which intersects these two planes. The second part Hematite, at works Millom oad intial pitch ne ae 8 5 0 to 410 0 
or blower in the opposite direction to the course of | ® posed of a graduated bar, and may be arran “Bessemer”— Oak 7 ~~ 600t 700 
theliquid. The ammonia is absorbed by the air, | *imilar toa stadia or levelling staff, or otherwise, with | No,1toNo.3 ..  . $10 Oto 315 0 Birch 1. 1. .. 810 0 to 415 0 
which then passes into the worm in the refri- Forge, mottled and white :: 315 0 Elm .. +. - 410 0 t0 500 
tor. A portion of the steam is thereby con- Maryport Hematite—No. 1 to Ws * Ash es - 8 5 0 to 410 0 
ensed in the worm, and the water and vapours then No. 8 : 310 Oto 315 0| Dantsic & Meml. oak 310 0 to 500 
pass into chamber, the water escaping whilst the air Puddled ee ead 25 0 to 410 0 
with the uncondensed steam and ammonia passes Wa es—Rail quality, at works 317 6to 4 0 0 » undersized... ee Md 110 0 t 200 
tube and perforated bulb into the sulphuric CLEVELAND, delivered on trucks 310 0 to 312 6 » Riga... .. 810 0 t 450 
id in the K, where the acid absorbs the MIDDLESBROUGH léin., plate Swediih eo Oe 
1087. Grove Spainas, J. Hinks and T. Hooper.—Dated Lancasuirs, delivered at Man- Lath, Danteic,fathom .. .. 410 0 to 510 0 
13th March, 1880. 4d. St. Potersburg . 600t0 700 
To reduce the friction of the two arms forming the Dzaxs, per , 12ft. by 8 by 9in. :-— 
spring, the washer which secures the rivet in front is MANUFACTURED IRON, Quebec Fine, Ist =. 2s 17 0 0 t0 238 0 0 
sunk or dished at its back, so as to afford space for a Ship, Bridge, and Mast Plates— 
grease pad in the form of a ring, which surrounds the GLascow f.0.b r ton 710 Oto 810 0 ” 8rd + 8 0 0 to1010 0 
rivet. The washer at the back of which it is enclosed peat Fe Sage Et 0 to Canada, spruce Ist .. .. 10 0 0 to12 0 0 
is countersunk on its face, so that the head of the rivet MIDDLESBROUGH in trucks at pg $rd and 2nd .. + 8 00 t 910 0 
is flush with the face of the washer. works .. 6 5 Ot 810 0 
1088. Treatinc Cane Juice, &c., FoR EVAPORATING Boiler Plates— St. H is $ 
ANCASHIRE, to5 cwt.each plate 0 Oto 8 5 0] Wyb 
consists in the use of s without a movable sliding vane and a vernier. Two 2 
equally graduated scales extend in opposite directions 1010 Otollld 0 sorts.. 600 to 81 0 
heat on the juice or liquor in its course along the | UP°? the bar, commencing at zero. The drawing Under 2} cwt. each, up to OORING BDS. 8q. of lin.— 
trough or tray. illustrates the two telescopes capable of three different 4 cwt. per cwt. . 120t0170 First ats 15 0 
1089. Wasuixe Macurses, W. 7. Brown.—Dated 131, | Motions and rigidly connected st a determined angle. | 4 ewt. up to 7ewt.and upwards 110 0 to 119 0| Second quality" 1076 OM 
March, 1880.—(Not proceeded with.) 2d. which the tele: ald agi fixad'to th jaws, by oo on of STAFFORDSHIRE, per ton -- 9 0 O0to 1210 0 Mahogany, Cuba super. toot. 00 43t0 007 
h the telescopes are fixed to the support ; F, arms | trucks 7 0 Oto 9 0 0 Mexican, do. 0 0 0 0 5 
allowed to hang vertically or nearly eo from a carrier | ; Vi V2, adjusting screws; | Gzascow, f.o.b., perton .. 710 0to 810 0 Honduras, do. 0 0 4$to 0 05} 
a free end or bight in the 1c Oo Vv le Iron— 
of the wash tub or ‘container. The articles to | 1096. Cummey CowLs aNnp VentiLators, A. Hancock WLING 
and a continuous alternating or rising and falli e of cow! on e chimney to TAFFORDS 2. 8 0 0 to 
motion, or a bination of such moti is impa: and has at its upper part an expanded portion 5 2 5 CONTENTS. 
to the flexible agent. chamber B contracted at the top C tothe diameter of} SrockToN.. .. .- .. 510 0to 00 0 yore 
1090. Coxvertie Skins LeaTuer, R. Brown, | the shaft er flue. Over the chamber B is a curved | Oak 812 6to1310 0 
—Dated 18th March, 1880.—(Not proceeded with.) portion D open at E and fitting over the chamber B, CLEVELAND én ee - 5 7 6to 6 0 0 PAGE 
2d. WELSH... 6 5 Oto 615 0 Visits TO THE 
The skins after being unhaired and subj Gascow, f.0.b., per ton 0t.700 Tue Viewna EXHIBITION 
solution of sulphuric, hydrochloric, oxalic or acetic Low Moog and Bow ina 
solution of 5 te 10 parts bichro- cwt. 019 Oto 140 279 
solution of 5 to 10 Merchant Bars— DusseLporF EXHIBITION. (Iilustrated.).. .. .. 280 
treated with a very weak solution of a salt 6 0 0to 6 26 oy: we 
1001 Ma LASGOW, f.0.b. . « 610 Oto 7 6 Locomotive, 
This invention consists of a tool on the double Hoops 710 Oto 8 Giant's CAUSEWAY TRAMWAY 282 
cuts beth The Nail Rods.—G.ascow, f.0.b., AND DYNAMO-ELECTRIC 
passes through the holder and the cylindrical fulcrum. -- 610 Oto 7 0 0 Kino* 
The tool is a free fit on all its four sides in the Rails—Guascow, f.0.b., perton 710 0to 8 0 0| Tur Puorornone. (Illustrated) |. <3. 1) 285 
a screw. The fulcrum CLEVELAND 5 0 Oto 6 9 O| Report on THE THUNDERER GUN .. .. .. 286 
in a hole in the holder in which it is held by Wales... Das -- 5 2 6to 5 5 O| Lerrers To THe Eprror— 
| Railway Chairs — Giascow, Conn Arm 0: ce oo 206 
f.0.b., per ton .. 0 410 Oto 5 0 Stern Waeet STeaAMERS ON THE MAGDELENE 
LAsGowW, f.o.b., perton 5 0 Oto 6 
leaving a space between it and the chamber B at F. | Sheets—Giascow (singles), per Tue Yacut WANDERER .. «. «- «+ «+ «+ 286 
A dome or cover G is fixed over the chamber D. The ton 710 Oto 8 Ratiway MaTTeRS .. .. oe 287 
two chambers on two sides of the cowl are curved, the |] .. 612 6to 7 0 NoTes AND MEMORANDA.. «+ 287 
other sides being fat, as shown, and on the outside of STEEL. 
e flat surfaces are out- 
wards, leaving space Che Gat works— 8. d. Tae Purirication or Lonpon Foos .. .. .. 289 
currents. Fair average steel .. .. 28 0 0to 36 0 0 40 Loon 
1097. Weicuixc axp Measurinc, M. B. Tetley.—| Sheet,crucible.. 24 0 0to64 0 0| Fo Nor ENGLAND... 
Dated 13th March, 1880.—(Not with Sheets, Bessemer 16 0 0t0 22 0 0 THE Nortu or ENGLAND.. .. .. 291 
A scoop-shaped receptacle with a scale of standard Second-class tool ee - 320 0t048 0 0 W rr Shi r d Navies of the World J. W. 
city extending trom top to bottom on| Best specialstels .. .. 50 0 0to76 0 0 King 291 
a spring, the handle being in two parts sliding Special tool .. der den Bracken! 
telescopically one within the other, and enclosing tO 710 Tue Tron, Coat, AND GeweraL TRADES OF 
a spiral interposed between the two, so as to Sheffield steel ship plates .. 13 0 0 to 1410 0] BrrwrvoHam, WOLVERHAMPTON, AND OTHER 
compressed by the weight of the contents of the| Sheffield steel boiler plates .. 14 0 Otol16 0 0 Districts . 292 
receptacle. Wates—Rails ..  .. 6 2 6t0 6 7 6| Nores LANCASHIRE .. .. .. .. .. .. 292 
1098. Crucistes, Rerorts, &c., W. R. Lake.—Dated Bessemer pigiron .. 3 7 6to 0 0 O| Nores rrom THE SHerrieLp DistRicr .. .. .. 293 
13th March, 1880.—(A communication.) 6d. Nores rroM THE NorTH OF ENGLAND .. .. .. 293 
fixed on pins on the ie, capable of 5) ig on Notes From WALES AND ADJOINING CouUNT! ee 
bed. A piece of metal is placed on the mould and MISCELLANEOUS METALS. Tue Patent JOURNAL .. .. ond 
forms the lid, its lower surface having the shape of ete ail ey or Parent Specirications. (Lllus- 
British cake and ingots 6410 0 to 6510 0 Pmsoms CORRENT co cc 
Best selected .. eo -- 66 0to 67 0 0 
British sheets, strong.. -- 7010 O0to7l 0 0 
a tail pin ; and it is provided with a to which ; ocks, ni - 91 0 Oto 92 0 O prs’s Cocoa, RATEFUL AND COMFORTING. 
the bent end of a or fulerum attached, Lead Spanish BY thorough knowledge of the natural laws 
by which a vibrating motion is imparted to the Sheet 16 17 + ~ = 3 9| which govern the operations of digestion and 
fulcrum and tool. The tappet rod is carried from the Sheet acl oot a8 8 8407870 0] nutrition, and by a careful application of the 
side to the centre, and out at the top end of a holder aaa. le = o 3 0} fine properties of well-selected Cocoa, Mr. Ep 
by a sliding block arrangement to enable the holder s Silesian. h ided breakfast tabl ith d 
and tool to be set to cut at back or front, right or left 
side, or at any angle in a horizontal plane. In Phi ton 0 0} cately flavoured bev which 
slotting or shaping machines the tappet and “ae —— or <a wee ee many heavy doctors’ bills. It is by the judicious 
actuated by a stationary bracket provided with a slot Other ale a, ba | use of such articles of diet that a constitution 
to allow the holder, tappet rods, and tool straps to be ates ss Nicke rIb., 2s. 6d. to 3s. adie may be gradually built up until strong enough to 
moved across the face of the machine ram, so as to teal, por T., 0. 60. ‘ resist every tendency to disease. Hundreds of 
draw the tool towards the work. A round tool- btl ‘indi i d ady to 
holder s fixed to the slotting machine ram by two ‘ Sttnok wherever there isa weak point. We may 
. 
= ntirigd blocks the desired form of the upper edge of the article to be COAL, COKE, OIL, &. escape many a fatal shaft by keeping ourselves 
1094. Coxe Ovens, W. 0. Wood.—Dated 13th March, | moulded, and is so cut out at the centre as to leave a | Coke— £8. d. £ s.d.| well fortified with pure blood and a properly 
1880.—(Not proceeded with.) 2d. slight clearance between it and the piston when the | Durham oo eee 0 OO to O18 0 ished f. ” Piel Service Gazette.—Sold 
The blocks of which the arch of the oven is formed | latter is at the end of its course, thus allowing the Derbyshire .. .. -- 012 0 to 013 0 ne ce esenlicgon n AR “ teat Co 
have a longitudinal canal extending from front to back | escape of superfluous clay. The casing, the table, | Sheffield, melting .. «.. 016 0 to 017 0 only in packets labelled— James Erps mene ste 
and inclined upward from the lower half of the front | and lid are connected during the descent of | Tred ILI @-0 © to 012 6] Homeopathic Chemists, London.”—Also makers 
ng egar 
face to the upper half of the rear face, so as to direct | the piston by the and bolts. Wales—Rhondda .. |. 011 0 to 018 6] of Epps’s Chocolate Essence for afternoon use. 


Oct. 22, 1880. 


THE ENGINEER. 


301 


HOT-PRESSED AND COLD-PUNCHED 
NUTS. 


Amonest the most conspicuous and important of Ameri- 
can trades is the manufacture of the various descriptions 
of heavy ironmongery, most of which is peculiarly 
American in character and application. Besides rails, 
spikes, wood screws, rivets, washers, &c., are large 
quantities of bolts and nuts of many different patterns, 
sorts, and sizes, from the tiny ones used for the wagons, 
houses, and furniture of the settler in the remote West, 
to the large and well-manufactured bolts and nuts 
employed for railway construction, for timber, bridge, or 
viaduct building, or supplied to mechanical engineers to 
be finished by the aid of their tools, and ultimately to 
become component parts of engines or machinery. 
Where large quantities of bright finished bolts and nuts 
of the same form and size are in demand, they are fre- 
quently supplied completely finished to pattern to the 
mechanical engineer. The large demand for bolts and 
nuts and the prohiditory effects of the high rate of 
import duty have naturally led to a lively com- 
petition between manufacturers who seek to dis- 
tance their rivals by reduction of price, by improved 
class of product, or by both. A noteworthy instance of 
this competition has engaged our attention through a 
trade pamphlet, printed some time ago by Messrs. 
McLaughlin Bros., South Third-street, Philadelphia, and 
issued by Messrs. Hoopes and Townsend of Button- 
wood-street Works, Philadelphia; the pamphlet itself 
deserves notice as an instance of the thoroughness 
and expenditure both of brain and money with which trade 
is pursued in America. It may be characterised as form- 
ing a treatise of sixty-eight pages, with numerous well 
executed engravings, upon the physical and mechanical 
properties of bolts and nuts formed by two distinct pro- 
cesses, and contains some points of scientific interest 
apart from its immediate trading mn same It appears 
that Mr. Sternbergh, of the Reading Bolt and Nut Works, 
Pa., is a large manufacturer of bolts and nuts, the latter 
being forged or hot pressed. Messrs. Hoopes and 
‘Townsend are manufacturers at Philadelphia of bolts and 
nuts, the latter being produced by what is suggested, 
rather than affirmed to new and peculiar machine 
and methods for punching the previously formed nuts cold, 
that is, at the ordinary temperature of the atmosphere. 
Great advantages are claimed by the manvfacturers as 
vossessed by the nuts thus produced. At the Philadelphia 
ixhibition both these manufacturers were exhibitors, and 
some sparring took place arising from statements made in 
the newspapers as to the rival exhibits which eventuated 
in a challenge emanating from Mr. Sternbergh, and which 
was accepted by his rival. The conditions of the chal- 
lenge competition will best be learned by quoting from 
Mr. Sternbergh’s letter to Professor Thurston, Steven’s 
Institute, Hoboken, N.J., under whose control the 
contest was ultimately conducted :—“ The question 
whether cold-punched or hot-punched nuts are the 
stronger is of no little interest, especially to the con- 
sumer, and one that cannot be determined by an ex parte 
test. I propose that you test the question scientifically and 
fairly as an expert, and publish the result for the benefit of 
the public ; and, for the purpose, I would propose to 
roll a bar of iron, one or more sizes, and in the presence 
of yourself or representative, punch half-a-dozen or 
more nuts from each bar, with certain sizes of holes, 
after my manner of making hot-punched nuts. Then 
you take the remainder of the same bars down to Phila- 
delphia, and let Hoopes and Townsend punch cold the 
same number of nuts from the same bars, with exactly 
the same diameter of holes, in your presence, and deliver 
the nuts to you. Let them furnish their bars also, if 
they wish, to be punched in your presence by each of us. 
The nuts to be be full thickness, equal to the diameter of 
their bolts, for say 4, %, 3, %, or lin. rods, as your prefer. 
No part of either nuts to be cut away except so much as 
may be necessary to make them of equal thickness, then 
tapped with the same tap, without reaming the hole of 
olluer sort, then tested on steel bolts, turned exactly 
alike, and the breaking strain of the threads of each sort 
recorded. Both should be pulled in the direction in 
which they are punched, or both in the contrary direc- 
tion, as you prefer, only both alike. Another test would 
be to have both sorts of nuts of the same diameter, 
thickness, and size of hole, then force a round, conical 
mandrel through them until they split open, keeping a 
record of the strain, and see which splits open first. 
Each establishment to be allowed to have a representa- 
tive present during the fitting up of the nuts and the 
testing. Bolts made of good chrome steel, I think, 
would answer to strip the threads. Would you under- 
take the tests in the interests of the public?” 

To this Professor Thurston replied that he should take 
great interest in the trials proposed, and would be ready 
to conduct them “in the interest of the public and of 
truth.” The trials were accordingly proceeded with, in 
accordance with the conditions, and in August, 1877, 
Professor Thurston forwarded an elaborate and exhaus- 
tive report of the results, which is given at length in the 
pamphlet before us. It is not necessary that we should 
go at any length into this report, some parts of which 
appear to us drawn out to an amount of minutiz and pro- 
lixity scarcely warranted by the practical importance of 
the matters referred to. The more important results, 
however, are thus summarised by Professor Thurston :— 
“The results of the trial, taken as a whole, are conclu- 
sive in proving—First, that the cold-punched nuts pos- 

a much greater average strength, combined with 
greater rigidity and slightly greater uniformity, than 
were exhibited by the hot-pressed nuts, and that the 
superiority was most strongly manifested in the trials by 
stripping stress. Secondly, that the cold-punched nuts 
exhibited a strength never attained by the hot-pressed 
nuts, but that such variations in the strength of both 
styles occurred as to have caused the hot-pressed nuts to 
equal and occasionally to excel in st the weakest 
specimens of cold-punched nuts.” 


These experiments appear to have attracted the notice 
of Professor David Townsend, of the Franklin Institute, 
who in March, 1878, published a paper in the Journal of 
the Franklin Institute, under the title of “The Flow of 
Metals,” which forms a valuable supplement in a scien- 
tific point of view to Professor Thurston’s report. We 
shall refer to this report more at length; it is enough 
here to state that he has clearly elicited one or two points 
in relation to the punching of metals at ordinary tem- 
peratures which are new, or not previously clearly enun- 
ciated, and which are of much practical importance to 
boilermakers, iron bridge builders, and all concerned in 
the cold punching of metallic plates. The facts given by 
Professor Townsend also give us the key or explanation 
of two of the main facts given but not explained by Pro- 
fessor Thurston, viz., that cold-punched nuts when tapped 
present a greater resistance than hot-pressed nuts to the 
stripping of the thread by tension of the bolt, and also a 
greater resistance to bursting by the forcible intrusion of 
a conical mandril. From the statements of these two docu- 
ments respectively, we may take the following as proved: 
—That a well-made steel cylindrical punch can withstand 
being forced through a much greater thickness of malle- 
able iron at atmospheric temperature than equals its own 
diameter, contrary to the long received but in every way 
erroneous empirical rule current among boilermakers and 
other workmen. Thus a punch of ;4in. in diameter was 
forced through a rectangular block of iron of 1/3in. 
thick. In nee such a block the punch traverses 
about half the thickness of the block before any punching 
or core makes its appearance. Detrusion then commences, 
and increases until the remainder of the core is forced out 
and the hole completed. The flat side of the block 
at which the enters becomes depressed, and 
the originally flat Jamin are bent down adjacent to 
the hole into curves, more or less conforming to the 
saucer-shaped depression given to the top surface and 
extending to a greater or less depth from the top into the 
block. From the fact that the punch penetrates to 
nearly one-half the entire depth before any burr is formed 
at the lower side, and from experiments made upon the 
relative specific gravities of the iron of the block, and 
that of the core forced out of it, it is concluded that 
during the earlier part of the penetration the metal dis- 
placed is forced to flow out laterally around the deeper 
part of the block, and that the remaining portion of 
compressed metal, or core, is not forced out until the cir- 
cumferential resistance of the metal of the block or nut 
to further outflow equals or exceeds the resistance to 
shearing of the core from the metal around it. On these 
facts mainly, it is argued, depends the superior resistance 
of cold punched nuts when ms 9 to “ stripping ” or 
“bursting.” The bending down of the fibre of the iron 
all round the hole in the direction in which the punch is 
moved, so that the fibre, for a portion of the depth 
of the hole at least, is more or less perpendicular 
to the faces of the threads when it has been tapped, is 
assumed to present a greater resistance to stripping than 
when the tap has acted upon fibre arranged in flat 
laminze or at right angles to the axis ofthe hole. Again, 
the outward flow of metal detruded from the upper 
portion of the hole into the metal of the block or nut pro- 
duces inc resistance to bursting, on thesame principle 
as the resistance to bursting in artilleryis increased by con- 
struction in superimposed rings with initial tension, thus 
transferring in the case of the nut a part of the bursting 
strain acti png the interior of the nut to the exterior 

rtions of the same. In the new Austrian bronze 

eld-artillery, ay by Colonel Uchatius, the initial 
strain of the outer layers of bronze upon the inner ones, 
to which the t resistance of these guns to bursting 
strain depends, is produced by means which almost 
exactly resemble in principle the results of cold punchin, 
in these nuts. The practical advantages thus obtain 
are, we sang Soe real, though their amount may not 
be great. The advantages assumed to be gained, by the 
hooking down of the fibre of the nut, so as to approach 
perpendicularity to the resisting surface of the male 
screw, seem in no small degree fanciful. This bending, 
moreover, only applies to a fraction of the entire depth 
of the nut. The aseeniny obtained by the outward 
flow into the nut is probably more important, for no nut 


bursts, and no stripping of screw threads can take place, 
without a large amount of resolved strain uced 
radially by the sliding outwards of the powell of the 


nut by the pressure upon their inclined faces. The 
increment of strength, however, obtained by cold punch- 
ing from the above-mentioned physical causes, does not 
seem to be great, and by far the largest proportion of the 
superiority claimed for the cold-punched nuts seems to 
be due to the fact that the surface of the hole is perfectly 
clean and free from scale, while that of the hot-pressed nut 
is necessarily coated with more or less of hard scale, which 
may be as hard perhaps as naturally crystallised hematite. 
This in the case of the hot-made nut is broken up by the 
forcible entrance of the tap, and forced more or less into 
the substance of the th of the screw, dependent for 
their form on that of the tap itself, and upon the degree 
to which the latter cleanly cuts out the hollows between 
the threads, or merely moulds by pressure the metal 
of the nut to fill the spaces between them. But 
whether forced up or cleanly cut out, the threads of 
the cold-punched nut must be of solid iron and free from 
all adventitious mixture of scale, or “ Hammerschlag,” 
and in this consists what we deem to be the main advan- 
tage of a cold-punched or drilled nut as compared with a 
hot-pressed one. A large portion of Professor Thurston’s 
report is devoted to a needlessly prolix record of the 
experiments made to determine the relative cost of 
finishing, by machine tool work, the top and bottom 
faces and the sides of hexagonal nuts made by both pro- 

the results being, as might have been anticipated, 
in favour of the cold-punched nuts. The tapping of any 
ordinarily proportioned nut constitutes a large proportion 
of the expenditure necessary for making it a bright 
finished one, perfect in all respects, and it is obvious that 
a nut, having a hole with clean cut metallic surface, will 


be tapped with less wear and tear of tools, perhaps even 
in less time. 7.¢., admit of more rapid rotation of the tap, 
and ultimately will produce a better-looking, more per- 
fect, and more resistant thread than will be produced 
from a scale-coated hot-pressed nut. But can these 
advantages be secured in no other way than by cold 
punching, which, we apprehend, must be necessarily an 
expensive process, especially when deep nuts are manu- 
factured—because the cold-punching process cannot be 
performed except at a very limited rate of speed? All 
that was meant by the old boilermakers’ maxim that the 
thickness of the plate must not exceed the diameter of 
the seg if more exactly expressed, was that with good 
steel and ordinary iron a punch, worked at the common 
speed of a punching press, will not stand: long except 
under the boilermakers’ condition. But it has long been 
well known that by forcing the punch much more slowly 
through the iron, perforations may be produced in plates 
greatly exceeding in thickness the diameter of the hole 
punched in them. The late Mr. Hick, of Bolton, showed 
many years ago that by slowly applied and continued pres- 
sure, holes to almost any depth or diameter might be pro- 
duced, and, by means of the hydraulic press, he forced a 
disc of steel Gin. or 8in. in diameter through a piece of 
forged iron 2in. or more in thickness. 

Punching is but detrusion or changing the position of 
the particles of a solid, and time seems to be the only 
limit to the amount of this change of position pro- 
ducible by a givenforce. Even the most rigid and brittle 
bodies change their form without breach of continuity if 
sufficient time be given for the action of the detrusive 
force, as is evidenced by the distorted changes of form 

roduced in strong univalve sea-shells, found embedded 
in laminated rock. It is somewhat remarkable that in 
neither of the documents to which we have referred do 
we find the slightest information as to the rate at which 
the perforation of these cold-punched nuts is effected, 
and which, in the absence of any direct information, we 
are obliged to conclude to be slow. This, as in all other 
cases of manufacture, means that it is expensive, and 
may mean that the only real advantages of cold-punching 
are dearly purchased. Now, the most real of these 
advantages appears to be the freedom from scale of the 
hole in the punched nut, and unless the nut itself be 
punched out from a bar or plate of cold iron its surfaces 
cannot be free from scale. Now might not the advan- 
tage of freedom from scale be obtained much more 
cheaply than by the cold punching process, and without 
any noteworthy deterioration of the resisting properties 
of the nut when finished? Might not the process of 
pickling applied to small castings be applied to hot- 
pre. nuts? We are inclined to think that little if 
any difference would be found between the cost of 
tapping and shaping or the perfection of thread attainable 
between the hot-pressed nuts with the scale so removed 
and cold-pressed nuts. The process would be much more 
economical, but so simple an expedient would not afford 
a sufficiently distinctive standpoint upon which to claim 
superiority. 

t is curious to remark that the challenger is not the 
victorious party in this competition, and considering the 
indirect or secondary motives which so frequently enter 
into these trade competitions, where all is ostensibly 
direct and fair, we are censorious enough to ask, was 
each party to this challenge so absolutely sure before- 
hand of winning as to risk the trial and the publication 
of its results, or was the whole thing but an elaborate puff 
got up in the best known style of scientific advertise- 
ment in which publicity is the main end in view on both 
sides?’ Where the average differences in resistance are 
within the comparatively narrow limits that these experi- 
ments indicate, it seems to us to approach special plead- 
ing to attach very great importance to the margin of 
superior resistance in the cold-punched nuts, especially 
in view of the admission that the abnormal result is 
occasionally found of a hot-pressed nut equalling or 
exceeding in resistance the less resistant of the cold- 
punched nuts. Now what prudent mechanician pushes 
to so fine a degree the dimensions of his bolts and nuts, 
as to make it vitally important whether their passive 
strength falls short of or exceeds some assumed standard 
amount by 3or 4 per cent? Might not the advocate of 
the hot-pressed nut fairly argue that a very small addi- 
tion to the dimensions of the bolt and nut made by his 
method will be sufficient to make it equal in all respects 
to the cold-punched one; and how few must be the cases 
in which any practical objection can arise to such small 
necessary increase in scantling we surely need not urge! 

We have for the sake of brevity abstained from 
seating, any of the numerical results obtained by Pro- 
fessor Thurston, given in his report and in the extensive 
tables attached to it. We have but scant information as 
to the hardness or softness, or tensile resistance of the 
irons respectively supplied by the two parties to the 
experiments, and here is a case in which variations in 
the physical ig gh sn of the iron employed would be 
certain greatly to vary the results obtained, as respects 
both hot and cold made nuts, more especially the latter. 
The iron of which the native gun barrels were made in 
India was often found so soft and ductile that a 
barrel could be cleanly severed through by a sword cut, 
or even pared with a penknife; and we have irons of 
English make as hard and rigid as some of the varieties 
of steel. It is unnecessary that we should enlarge upon 
the differences that would result frem experiments such 
as have been here adverted to, according as the iron 
employed neared one or other of the limits thus roughly 
indicated. 


Heavy SHEArs.—We are informed that Messrs. Day, Summers, 
and Co., of Southampton, have the following orders in hand for 
their patent sheers, viz.:—One set, to lift 100 tons, for the Royal 
Spanish Dockyard, Ferrol ; one set, to lift 100 tons, forthe Royal 
Spanish Dockyard, Carthagena; one set, to lift 100 tons, for the 
Royal Spanish Dockyard, Havana; one set, to lift 60 tons, for 
Messrs. Readhead, South Shields ; one set, to lift 40 tons, for the 


Kockums Werkstads, Malmo ; two sets, to lift 20 tons, for the 
Southampton Dock Company, 
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BREWING IN AUSTRIA. 
No. IV. 

Pursvine the description of brewing apparatus begun 
in our impression for October 8th, we may say that Fig. 
9, page 266, shows another form of the counter current 
battery, in which the currents are vertical instead 
of horizontal. The Lawrence beer cooler is too well 
known to require description ; we gave, however, a section 
of the water tubes in Fig. 10, page 266, to enable a com- 
parison to be drawn between the method adopted and 
the form introduced by Herrn Neubecker, of Offenbach, as 
shown in Fig. 11, page303, in which the deposit of sediment 
is almost entirely prevented, and the tubes are more 
readily cleaned out. The waters, too, both iced and 
spring, are forced to pass separately through every tube, 
instead of merely rising vertically. The beer pan in 
Herrn Neubecker’s apparatus is made deeper than usual, 
and a ball and float arrangement attached to the inlet 
cock, so that the inflow of the wort is ted auto- 
matically. The apparatus shown in Fig. 12 is fitted with 
doors to prevent the ingress of dust, &c. Figs. 15, 16, 
17, and 18, show another form of plate cooler, the like 
letters indicating like parts. This cooling is effected by 
passing the beer and water at opposite sides of these 
flat plates. 

Fermentation—Vat Coolers.—There are two principal 
kinds of apparatus used for this purpose, one containing 
ice and the other fed with iced water; the latter appa- 
ratus is again subdivided into numerous different 
fo fixed and movable. The following are the forms 
most in use. Fig. 19 is an ice-float or swimmer, which 
is filled with ice and placed in the fermentation vat so 
long as the desired temperature is required. Figs. 20 and 
21 are respectively cylindrical and flat coolers, in which 
the circulation of iced water takes place in the direction 
indicated by the arrows. These apparatus are also 
removable, and connected during their operation with 
the iced water reservoir by means of india-rubber tubing. 
Figs. 22 and 23 represent movable swimmers of different 
forms of construction ; and Figs. 24 and 25 fixed coolers 
for very deep vats. Another form of fixed cooler is 
shown in Fig. 26, and is more generally adopted in large 
breweries. 

The patent automatic fermentation bung is a useful 
apparatus, shown in Fig. 27, which relieves the cellarman 
of a large part of his responsibility. The principle of its 
construction consists in being able to regulate the 
pressure. of the gas engendered by the formation of 
carbonic acid in the beer. The brewer can increase the 

ressure at will, and thereby the effervescent properties, 
but owing to the construction of the bung, cannot reduce 
it below =; of an atmosphere. This is sufficient to pro- 
tect the beer during thunderstorms or hurricanes—as 
zis atmosphere = a barometrical difference of 3in.—and 
whatever change take place in the outer air the yeast 
will always settle on the bottom, and the amount of 
carbonic acid will be in proportion to the temperature of 
the cellar and the weight on the bung. The apparatus is 
screwed into a hollow wooden bung as shown, and con- 
sists of the tube a, and the capsule é fitting on to it with 
an air-tight india-rubber plate ate. The weight of the 
capsule is exactly ;4; of an atmosphere. The pressure 
can be increased by the addition of further weights d, 
each equal to ;; of an atmosphere, when there will be no 
escape of gas until so much carbonic acid is formed, that 
the contents of the barrel exceed the pressure on the 


bung. 

chief fermentation takes place 
as in England in vats, and the principal conditions neces- 
sary for the thorough completion of this process are :— 
(1) An aqueous solution of sugar containing nitrogenous 
and mineral substances ; (2) a proper degree of dilution ; 
solutions of sugar up to 20 per cent. concentration are 
still fermentative ; (3) a certain temperature above the 
freezing point, whose extreme limits are 41 deg. and 
90 deg.; (4) the presence of a fermenting medium—yeast 
—ir. direct contact and thoroughly mixed with the fluid ; 
(5) free access to the air, so that the wort can absorb 
oxygen before fermentation commences and the carbonic 
acid can escape. The beer yeast fungus requires for its 
complete subsistence, besides water, sugar and easily assi- 
milated nitrogenous particles, certain mineral substances, 
amongst others phosphate of potash, and probably also 
the salts of magnesia and lime, and these as a rule are to 
be found in sufficient quantities in properly manufac- 
tured wort to promote the commencement of the alcoholic 
fermentation. As a rule, neutral juices of sugar permeate 
more thoroughly than those extracted from fruit and 
berries. Tartaric acid, citric acid, and especially silicic 
acid, retard the process of fermentation, and the presence 
of lactic acid is not so advantageous as it used to be con- 
sidered. The free phosphoric acids of the mash and 
wort contain quite sufficient phosphates for the pro- 
pagation of the yeast. If, however, lactic as well as 
alcoholic fermentation take place, the former uses up 
several yaluable substances which are essential to the 
latter; on the other hand, the neutralisation of the 
acid reaction of the mash when hard water has been used 
decreases the amount of yeast formation, because there 
remain insufficient soluble phosphates in solution to 
nourish the yeast. The intensity of the fermentation 
depends on the degree of concentration of the solution of 
sugar, and the cause of this lies simply in the greater or 
lesser quantity of water which absorbs the protoplasm 
of the yeast cells in an inverse ratio to the amount of 
sugar contained in the fluid. Complete decomposition 
takes place when the solution contains either between 
2 per cent. and 4 per cent., or between 20 per cent. and 
25 per cent. The amount of water in the yeast celis has 
also a qualitative influence on the chemical process. 
According to Wiesner a solution containing 20 per cent. 
to 25 per cent. of sugar developes more carbolic acid and 


alcohol than one containing only between 2 per cent. and 
4 per cent., although under both conditions the fermen- 


tation is complete. In every other concentration of the 
solution than the above, fermentation ceases before the 
whole of the sugar is decomposed. Succinic acid or “salt 
of amber” and glycerine are found in larger quantities in 
the weaker solution than in the stronger; when the 
solution is thoroughly concentrated the amount of water 
in the yeast cells is so small, owing to their contraction, 
that no assimilation, and consequently no fermentation 
takes place. According to trials made by German and 
French chemists, it has been found that the alcoholic 
fermentation is not able to propagate itself through 
diffusable membranes, nor even to penetrate the fluid 
strata of different specific gravities. The affinity of 

east for free oxygen is so great that it will grow in car- 
bonic acid containing only ;;';5 part in volume, and 
it is Owing to this property that, after the free oxygen 
has been absorbed from fluids in which it rapidly 
grows, the yeast is enabled to continue the process of 
fermentation under totally different conditions of exist- 
ence. The appearances during the process of fermenta- 
tion are of two kinds—external, or physical and chemical 
—the former which, in practice, are of most importance 
are—(1) the escaping carbonic acid produces a movement 
in the fermenting mass ; (2) a foam appears on the sur- 
face ; (3) the fluid acquires a spirituous smell and taste ; 
(4) after gradual subsidence it clears itself by precipitatin 

all insoluble particles ; (5) the temperature rises severa 
degrees, exceeding that even of the surrounding air, and 
after attaining its maximum gradually recedes ; (6) the 
volume and absolute weight are less after fermentation, 
as is also (7) the specific gravity. 

After - Fermentation. — The cellars in which the 
after-fermentation takes place are kept as cool as possible 
and connected with ice chambers, as it is not possible by 
any other means to retard the fermentation sufficiently 
to keep the beer good until the end of summer. ‘The 
cellars are generally built underground and arched in, or 
often still better, at the foot of a hill with a north aspect, 
and as the temperature should never be above 50 deg., 
but rather as near 45 deg. as possible, there is always an 
anti-cellar to prevent the direct influx of warm air. The 
main cellar is divided into numerous compartments, in 
each of which the beer, intended for the different periods 
of the summer, is kept apart. To obtain an equable 
quality each brew is spread over as many barrels as pos- 
sible, and, as the after-fermentation is retarded in propor- 
tion to the surface exposed, the barrels are never quite 
filled until a short time before the consumption begins. 
This is, as a rule, in the month of May when the com- 
partment nearest the anti-cellar is generally attended to 
first, as it is the one least likely to resist the influx of air, 
and were? rp the first to be emptied. The barrels 
are then filled up with the exception of about 12 gallons, 
and the beer is allowed to work until the appearance of 
a brown froth, when they are filled up until the froth 
runs overs. This operation is repeated as often as the 
froth reappears. hen the beer has “taken ”—which 
will be in a few days—a delicate white foam shows itself 
on the surface, and this must never again disappear. The 
barrels are left open or the bung is lightly driven in. Any 
further test of the fitness of the beer and the stoppage of 
fermentation is made with the saccharometer. As soon 
as after-fermentation ceases the beer becomes vapid and 
at last sour ; it must therefore be consumed at once, or 
the barrel tightly bunged to prevent the escape of the 
carbonic acid. When the large barrels are tapped for 
transferring the beer into smaller barrels for consump- 
tion, the bung-holes are carefully opened to allow the 
escape of the carbonic acid, otherwise the beer will be 
thick. The sizes of the smaller barrels are chosen in 
conformity with the rapidity of consumption. What 
remains in the large barrels is immediately bottled to 
prevent its losing its vitality. Each barrel as it is 
emptied is “matched”—burnt out with sulphur—and 
tightly closed to prevent the bottom yeast fem going 
sour; they are never removed from the cellar to be 
cleaned until all are empty. Great care is taken to keep 
the cellars cool, and, according as the temperature of the 
outer air is above or below that of the cellar during the 
period of filling, all doors and windows are kept carefully 
closed or thrown open. As soon as one compartment is 
full and the beer has “taken,” all openings are hermeti- 
cally closed against circulation, with the exception of 
here and there a small hole generally carried in the shape 
of a shaft to a height several feet above the ground, 
through which a man can creep from time to time to test 
the stage of fermentation. The best assistant to the 
brewer in keeping the cellar at the proper temperature is 
the ice chamber, which is so sleeed that it can be put 
into communication with the several compartments as 
svon as the increase of temperature in any one demands 
it. The sketch on page 302, Fig. 27a, shows a cellar 
built on the most improved principles. In the cut 
AA are chambers or anti-cellars, in which the lifts, 
hoists, and stairs are placed. B B are compartments or 
cellars, four of which open into each anti-cellar ; bb are 
the ice chambers divided from each other, and from the 
different cellars by party walls with temporarily closed 
openings, which form, when required, a communication 
with the cellars and each other. The outer walls are 
double, with a stratum of air between asa non-conductor. 
From the cellar to the consumer the vicissitudes to which 
the beer is subjected oftentimes undo or frustrate the 
work and care of the brewer. The barrels are, it is 
true, conveyed in closed wagons, constructed with ice 
chambers for the purpose, and as little time as pussible is 
lost in carting them from the depéts to their several 
destinations; but the effect can often be detected by the 
habitual beer-drinker of a longer exposure than usual to 
injurious warmth. On their arrival at the hotels and 
bier-hille they are again placed in ice cellars, and when 
transported to the bar are surrounded by ice, so that it 
may truly be said that from the time of entering the 


cooler until the momentit is served up to the customer, | P 


with the exception of the brief interludes of transport 
from the store to the station and from the station to the 
, the beer remains in constant contact with ice. 


The luxury of an effervescing malt liquor as cool as a 
mountain spring must be indulged in to be appreciated, 
but on the other hand it is sometimes counterbalanced b 
the facilities for adulteration afforded by the ice itself. 
The disagreeable flavours which occasionally develope 
themselves after standing for a few minutes in a warm 
room are so thoroughly disguised by the low degree of 
temperature at which the beer is drawn from the cask, 
that the thirsty and unwary customer is sometimes 
startled, after his thirst has been quenched by a partial 
draught, at the wonderful chemical changes that take 
place in what is left in his glass, and is at a loss to believe 
that what a few minutes before was refreshing, has now 
become utterly unpalatable in the mouth. Such in- 
stances of adulteration are, however, except on occasional 
excesses of demand over supply, exceedingly rare in 
large towns, as the reputation of the brewer no less 
— of the restaurateur are jeopardised by a faulty 


COGGING ENGINES FOR MESSRS. BOLCKOW, 
VAUGHAN, AND CO. 


Tue illustration we give on page 310 is from a photograph 
of an unusually heavy pair of horizontal high-pressure reversing 
engines, with gearing, to drive a 38in. cogging mill, which 
has just been constructed by Messrs, W. and J. Galloway 
and Sons, of the Knott Mill Ironworks, Manchester, for the 
new works now being erected by Messrs. Bolckow, Vaughan, 
and Co., of Middlesbrough. The whole of the engine is 
carried on one box-bed plate extended to carry second motion 
shaft and wheel, cast in suitable pieces and securely connected 
by bolts. This bed-plate is planed to carry cylinders, slides, 
crank, and second motion shafts, and is very substantially 
made. The cylinders are 40in. diameter and 5ft. stroke, the 
steam entering above, and exhausting below, in order to drain 
away any water which may accumulate therein. The steam 
is admitted to both cylinders, and regulated by a junction 
valve, placed beneath, and worked from staging constructed 
over the steam cylinders. The admission and exhaust valves 
consist of flat slide-plates controlling ample ports, and the 
valve gear is of the straight link reversing pattern, with all its 
connections and appurtenances of great strength. The 
reversing is effected by means of steam cylinders, worked by 
shafts and levers from a platform above the engines, The 
crank shaft is constructed of Bessemer steel, and has bearings 
16in. diameter fitted in adjustable gun metal steps, with 
balanced wrought iron cranks at each end, carrying in centre 
spur pinion, 4ft. Gin, diameter, 8ft. pitch, and 20ft. wide, 
working into second motion wheel, 9ft. diameter. _ This 
wheel has the rim cast separate from the arms, to which it 
is secured by wedges, and iscarried on Bessemer steel shaft, the 
second motion shaft having a diameter of 20in., and fitted in 
adjustable gun metal steps. The engine throughout is made 
of the best materials and is of the highest finish, whilst, as 
already stated, the proportions are unusually massive, as may 
be gathered when we add that the total weight of the engines 
is a little under 200 tons—in fact, the engine to which our 
co’ ndent briefly referred a short time back in ‘* Notes 
sees Lamaadiies,” as one of the heaviest of its kind that has 
yet been constructed. 


RELIEF COLOUR STAMPING PRESS. 

Amonest the novelties at the recent Exhibition of Printing 
Appliances held in the Agricultural Hall, Islington, was the 
stamping press for printing in colours in relief, which we illus- 
trate on page 314. With the old presses it has been necessary 
to clean the die after filling it with ink by means of a wiper, 
a process which occupies as much time as the actual printing. 
In Gough’s machine, as made by Messrs. Joseph Richmond 
and Co., of Kirby-street, Hatton-garden, this work is auto- 
matically performed in the operation of stamping. A strip of 
absorbent paper wound on an upper roll or spool is made to 
pass from this over and under several small rollers on its way 
to a second lower similar spool. In passing the two lowest 
guiding rollers it also a pad which slightly depresses 
it. The die is mounted on a slide which also carries a little 
ink trough and roller. By a train of gearing this slide is 
worked backward and forward by each half swing of the ball 
lever, which comes into contact with a small lever in connec- 
tion with the gearing. As shown in the engraving, the die 
has just under the inking brush. As it proceeds it 
will rub against the stretched absorbent paper, and then come 
to its place under the stamp. At the same time the ink roll 
comes under the brush, which is ready for again inking the 
die. The paper spools are fitted with a ratchet. To the spool 
in the lower position a removable lever, with preponderance 
weight and pawl, is attached, The lever projects downwards, 
and is caused at each stroke of the die slide to impart a 
certain amount of motion to the lower spool by which the 
paper is wound upon it and off the —_ spool. When the 
paper is inked all along on one side, the relative positions of 
the spools is changed, and the paper then used on the clean 
side. By the same makers a very neat quire-folding 
machine was exhibited, which is illustrated on page 314. 
In this the motion is given to the folding blade by means of 
the semicircular cam on the driving shaft, the blade making 
one stroke to each revolution of the shaft, under the pressure 
of aspring. ‘The arrangement of the tapes is simple, and the 
adjustments are automatic, the machine folding from one to 
a Sonu sheets without alteration to the pressure-giving parts, 
the paper being square and close folded. 


Improve CarrtaGe Dracs.—Mr. John Philipson, of the firm 
of Atkinson and Philipson, Newcastle, offers a prize of ten 
guineas for the best friction brake for four-wheeled carriages, and 
a prize of five guineas for one for two-wheeled vehicles. The 
want of a simple, light, and perfect drag, of easy application to 
any carriage, i long been realised, but it is remarkable tho 
matter has received so little attention in this age of inventions, 
seeing that the brakes at present in use are, for the most part, 
heavy, cumbrous articles, often a 2 appearance of a 
carriage. We may remark that all models and drawings have to 
be sent in on or before January 1st, 1881. 

New Docx.—The Poplar Dry Dock, recently constructed at 
Cubitt Town, Poplar, by Messrs. J. and R. B, Brown, was 
opened on Saturday last. The dock is 390ft. long, S4ft. —_ 
and 53ft. wide at the gates. It will conveniently hold any vesse 
of average length, being the t dry dock in London. The 
umping apparatus, which is by Messrs. _John and Henry 
Gwynne, consists of one of 

rifugal pumping engines. very large com 
at the Tmnmoediately after which the Glendyle, 
with bunting, entered the dock and fired the usual salute, 
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AUSTRIAN BREWERY PLANT. 


(For description see page, 302.) 
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AN AMERICAN LOCOMOTIVE FOR ENGLAND. 


As the Eames Vacuum Brake Ce. has not been able to 
find on an English railway a locomotive which can run fast 
enough to demonstrate f the merits of the Eames brake, 
the com has purchased in the United States a locomotive 
built at the Baldwin Locomotive Works. This engine is, we 
believe, now on its way to this country, if it has not already 
arrived. It was not built for the Eames Company, or it 
would, no doubt, have been yet more express than it is, but it 
seems to have been the fastest engine the company could get. 
It was built for the Philadelphia and Reading Railroad Com- 

y, and was intended to make the trip of ninety miles 
tween the two cities named in ninety minutes. Owing to 
the circumstance that the railroad company is not quite free 
from pecuniary difficulties, it was decided not to run this fast 
train ; the engine was left on the hands of the makers, and the 
Eames Company seized the opportunity. The engine is, we 
learn from a contemporary, ‘distinctly American in all its 
features,” that it has ‘‘a noticeable peculiarity in the absence 
of the second pair of drivers and the usual parallel rods by 
which they are connected.” The description then goes on 
as follows. The engine “has the usual outside cylinders with 
the steam chest on top, the valve gear being located between 
the frames, and consisting of the usual excentrics and shifting 
links operating the valves through the intervention of rocker 
arms. The boiler is made of steel throughout. The thickness 
of the plates in the barrel and dome is ;4in.; crown sheet, 
gin.; the tube sheet in the fire-box is }in. thick. The dia- 
meter of the boiler is 52in., and when in position has its 
centre line 7ft. 4in. above the top of the rail. The tubes are 
wrought iron, 2in. diameter, 12ft. 2jin. long, and 198 in 
number. The fire-box is 96}in. long by 84in. wide, presenting 
a grate area of 56 square feet. The grates are composed of 
water tubes ljin. outside diameter, and }in. thick; the 
distance from centre to centre is 2jin. There are three solid 
grate bars arranged to pull out, for dropping the fire when 
needed. The total heating surface in the boiler approximates 
1400 square feet, or a ratio of 25 square feet of heating to 1 
square foot of grate surface. The chimney is 18in. diameter, 
and on-account of the great height of the top of the boiler is 
much shorter than is usual. The distance from the top of the 
rail to the top of the chimney is 14ft. 2in. The grate surface 
divided by the area of the chimney shows that the latter is 
only *03 that of the former. The smoke-box is of unusual 
length, projecting a distance of 50in. from the front of the 
tube sheet. The products of combustion passing through the 
tubes are, immediately upon their arrival in the smoke-box, 
deflected obliquely downward by means of an adjustable 
sheet iron deflector placed in front of the tubes ; the escaping 
oe pass down and underneath the lower edge of this 
eflector and bottom of the smoke-box ; the area of this open- 
ing may be varied as circumstances require. Above the top 
row of tubes is placed a horizontal screen of wire netting 34 
meshes to the inch ; this screen extends across from side to 
side and end to end of the smoke-box, thus dividing it into 
two compartments. The deflection of the products of com- 
bustion downward, as indicated, has the effect to project any 
heavy particles, such as live coals, which may have been 
carried through the tubes by reason of the strongdraught, down 
and into the lower part of the smoke-box, from which they 
may afterwards be removed through a hand-hole provided for 
the purpose. This boiler is intended to carry a working 
pressure of steam of 135 lb. per square inch, which will give an 
effective pressure in the cylinders of 108 lb. square inch, 
when the latter is reckoned at 4#of the former. The tractive 
force per lb. of effective pressure per square inch 
of piston is 99°, which will give a total tractive 


The cylinders are 18in. bore and 24in. stroke; 
they are fitted with valves of the Allen pattern, with 
jin. outside lap and yin. inside lap. The valve has a travel 
of 54in., and has ;‘;in. lead on the steam side when beginning 
the stroke. The excentrics have 5jin. throw. The steam 
ports are 16in. long by ljin. in width. The exhaust portsare 
l6in. by 3in. The exhaust nozzles have a combined area of 


19°24 square inches, and have their upper ends 10in. distant | be 


from the base of the chimney; the nozzle casting projects 
through and terminates just above the screen of wire netting 
referred to in a preceding paragraph. The crossheads are 
wrought iron forgings, fitted with brass gibs on the slides. 
The forward truck is of the ordinary swing centre type and 
sustains about 25,000Ib. The axles are wrought iron, the 
journals being Sin. in diameter by 8in. in length. The wheels 
are 36in. diameter, and are made with cast iron centres and 
steel tires. The driving wheels are 6ft. Gin. diameter, with 
cast iron centres, the spokes are cast solid, but the rim is cast 
hollow, to which is fitted a steel tire 3in. thick. The axle 
for the driving wheels is made of wrought iron, and fitted 
with journals Sin. in diameter by 9}in. long. The trailinz 
wheels are 45in. in diameter, with cast iron centres 
and steel tires. These are placed at 8ft. centres in the rear 
of the ray Ree The journals for the trailing wheel axles 
are 74in. in diameter, by 84in. in length. The entire wheel 
base of the engine in 21ft. lin. The weight of the engine 
alone, in working order, is 85,0001b.; of this 35,000lb. are 
concentrated on the driving wheels, but when the necessities 
of the case require it, an additional weight of some 8000 lb. or 
9000 Ib. can be thrown upon them be alteration of fulcrum, 

ut through the interven- 
tion of a separate steam cylinder. This will only be required 
in starting a heavy train, or in ascending steep grades. There 
isa system of equalising levers between the drivingand the trail- 
ing wheels, in which each lever has a fulcrum which works in 
aslot. There is also a cam located between this fulcrum and 
the driving wheel. The steam cylinder already referred to 
has its piston connected with this cam ; the latter may be so 
adjusted at the option of the engineman as to form a bearing 
for the equalising lever; when this is done the cam then 
becomes the fulcrum of the lever, and by the leugthening of 
the arm of one lever and the shortening of the other, a portion 
of the weight is shifted from the one pair of wheels to the other. 
The weight on the trailing wheels may thus be varied some 
15,000 lb. to 25,000 Ib., depending on the position of the cam. 
The tender has a water capacity of 3800 gallons, and storage 
for 14,000 Ib. of coal. e frame of the tender is made of 
channel iron. The wheels are 36in. in diameter, with cast 
iron centres and steel tires. The journals of the axles are 5in. 
in diameter by Sin. in length. The weight of the tender when 
filled with coal and water is about 70,000lb. The entire 
wheel base of the engine and tender is 48ft.” 

We have read this description very carefuliy in the hope 
that we might discover the peculiar American feature to which 
the 90 miles in 90 minutes might be due, but we have failed. 
It cannot be the spark arrester, nor yet the cast iron centres 
to the wheels, nor will the absence of coupling rods help the 
engine along to the required extent, The thirty-second of an 


inch lap on the exhaust side of the valves will have to come off 
before the engine will ran with anything like a load at 60 miles 
anhour. We shall be pleased to see the engine in this country, 
and hope that it may realise all the anticipations formed con- 
cerning it on the other side of the Atlantic, 


AN UNDERGROUND RAILWAY FOR NEW 
YORK. 

THERE is now, says the American Manufacturer, a definite pros- 
pect that within two or.three years: rapid transit trips will be 
made from South Ferry to Central Park through a tunnel under 
Broadway. The certificate of incorporation of ‘‘The New York 
Underground Railroad Company” has been filed in the county 
clerk’s office, and the plans for the road are completed. It is 
promised that the contracts for construction will be awarded 
within a fortnight, and that by October, or ce November, 
the actual work of excavating will begin. he directors 
of the company for the first year will be Samuel 
Campbell, Hugh J. Jewett, George K. Blanchard, Geo: 
Ticknor Curtis, Samuel L. M. Barléw, R. Sewell, George B. 
McClellan, Andrew Gilsey, E. A. Quintard, G. T. Howard, 
Douglas Campbell, J. F. Ruggles, James F. Pierce. The new 
ee will be the successor of “‘ The New York City Central 
Underground Railway Company,” which was specially chartered 
by the Legislature April 17th, 1868. The charter was amended 
May lith, 1869. The franchise was sold under foreclosure in 
1876 to Mr. Origen Vanderburgh. To him the franchise and 
property were conveyed by order of the Superior Court, March 
18th, 1876. The new company has been organised under 
chapter 469 of the Laws of 1873, as amended —= 9th, 1880, 
and under chapter 430 of the Laws of 1874, r. Vanden- 
burgh will convey the franchise and property of the old 
corporation to the new omnes as soon as the first meeting 
of the directors has been held, which was held putenee. It 
is said that Gen. McClellan will be the president of the new com- 
pany, and that arrangements have been made in Europe for 
placing the bonds of the company on favourable terms. The 

etails of the financial arrangements cannot be learned until 
after the officers of the no Ny A have been chosen and the terms 
of the transfer of the franchise have been settled by the contract 
of conveyance from Col. a to the company. The 
company expect that the road will completed on or before 
June 1, 1883, so that it will be in operation by the time the 
World’s Fair is opened. 

The plans for the construction of the road have been executed 
by Mr. Walter J. Morris, C.E. According to these pl: the 
road will extend from South Ferry along the eastern side of the 
Battery to Broadway and Bowling Green and thence up Broad- 
ee under Union-square, to Madison-square. The main line 
will continue from this point under Madison-square and through 
Madison-avenue to Forty-second-street. Beyond this point the 
plans of the company do not at present look. But at Madison- 
square a branch road will run on under Broadway to Fifty- 
ninth-street and — Stations are at the Battery, 
Wall-street, City Hall, Leonard-street, Prince-street, Astor- 

lace, Union-square, and Madison-square; others on the 

fadison-avenue line at Thirty-four and Forty-second-stree! 
and on the Broadway line at Thirty-fourth, Forty-second, an 
Fifty-ninth-streets are provided for. 

The road will be built in this way : Two ae track tunnels, 
each 15ft. high and 12ft. 6in. wide, will run side by side, and be 
separated by a brick wall. They will lie directly under the 
middle of Broadway, just below the water pi and reaching 
nearly to the curb on each side. The tunnels will be partly 
arched and ly supported by beams. It is pro’ to begin 
the work at the uptown end of Madison-avenue this fall, and not to 
enter Broadway until next spring. The street will first be covered 
with heavy planks and timbers—in fact, converted into a plank 
road—over which the usual traffic may continue uninterruptedly 
during the work of excavation. The tunnelling will be 
done from a side street. A working shaft will be sunk 
just off the main avenue, through which the work will be pushed 
for a few blocks at a time, until another similar work- 
ing shaft may be necessary further along. The planking on the 
surface will be laid for 1500ft. at a time, and removed as the 
tunnel is completed, while underground beams and supports will 
be placed every 8ft. ahead until the walls of the tunnels are 
bricked up. e planking will be laid by night, and thus it is 
hoped that it may never be found necessary to close the thorough- 
fares under which the road passes. The tunnels will, as a rule, 
follow closely the surface grade of the streets, and the tracks will 
at an average of 25ft. underground. On Murray Hill, at 
Thirty-eight street, however, the pavement will be 62ft. above 
the tracks in the tunnels. From Fourteenth to Thirty-fourth 
streets rock will be encountered, as will be the case all the way 
up ed On Madison-avenue there are both rock and 
eart! 


One of the chief advan claimed for the tunnel will be its 
dryness. Built of brick and cement and with a hard white finish, 
the walls on all sides will be covered with asphalt. This will, it 
is expected, render the tunnel impervious to water, and the 
system of ventilation proposed is relied upon to prevent any 
dampness. Thus, the temperature being always uniform, no 
allowance will be made for contraction and expansion of the 
rails, as is necessary in any open-air railroad, and the rails will 
therefore be laid on a hard bed of ballast, covered to prevent 
dust, with the ends nearly touching together in one continuous 
rail. This is relied upon to prevent in a large measure the usual 
joggle of railroad riding, and the cars will roll as smoothly as a 
b in a bowling ally. Large 60-ton locomotives will be used, 
somewhat like those in the London Underground Railway. They 
will burn coke and consume their own smoke. The exhaust steam 
will be condensed, and nothing will escape to vitiate the atmosphere 
of the tunnel but a little gas. The cars will be a part of them 
after the style of the Pullman parlour cars, and others a modifi- 
cation of the English railway carriages, with entrance at the 
side. It is proposed to light them, as well as the tunnel itself, 
with electricity. An electric machine will be placed on each 
engine to run the headlight and the candles in the cars. 

e problem of thorough ventilation has been considered 
carefully, and it is believed by the engineers that it has been 
solved. At the principal stations air shafts will rise up 75ft., 
and other openings will be made at frequent intervals. rough 
these air will | be introduced by artificial means. A novel feature 
of the system is making the locomotive a sort of piston head or 
plunger by means of a broad flange about the cab, reaching nearly 
to the sides of the tunnel. Each train will, it is ex ed, force 
the air ahead as it runs, and cause a suction an consequent 
draught of air in its wake. By having two tunnels, the trains in 
each running always in one direction, a current of air is thus 
established. The vitiated air will be carried ahead to the first 
opening and expelled, while fresh air is drawn in by the passage 
of the train. In London, where two trains pass in opposite 
directions in the same tunnel, a whirlwind is caused and the 
gases and smoke, if any, eddy round and round and remain in 
the tunnel. By the system of two tunnels it is thought that this 
defect can be remedied with but an inconsiderable addition in the 
power expended, 

The underground stations will, as a rule, be under street 
corners, and will be entered through the business blocks or other 
buildings there. At the Battery, the oy Hall, and on Madison 
and Union-squares, however, ornamental «stations will be ‘built 
above ground, with ney 4 effort at making them ornamental. 
Indeed, Mr. Morris said the other day that the safety, comforts, 
and then the embellishments of the road had been the controllin; 
considerations in making the plans. The stations under grouni 
will be lighted with electricity, and will be provided with com- 


fortable wai rooms. The platforms will be 400ft. long and 
14ft. wide. Trains of from eight to ten cars can be run at as 

it is estimated, of twenty-five miles an hour, including stops, an: 
from 800 te 1000 engers will be able to find seats in each 
train. Trains can be run as freqently as every three minutes if 
necessary. The fare will be uniformly 5c. In the route up 
Broadway the old tunnel at Murray-street will be passed by as of 
no use, and no connection will be opened into it. 

It is pro in the future to extend the road from Madison- 
avenue and Harlem either by further tunnelling or by connection 
with the present track of the Harlem Railroad through the open 
cut in Fourth-avenue. 


A WATER POWER RAILWAY. 

A RAILWAY, possessing several features of much interest, 
has recently been inaugurated on the flanks of the 
Giessbach. As on Mount Vesuvius, the carriages are hauled 
by means of a rope running over a pulley and eonnecting the 
ascending and descending vehicles, both running on the same 
trunk line. The funicular system is, however, supplemented 
by a rack line like that on the Righi, but in another respect 
it differs from that line in that no mechanical power is 
employed in working it. The motive power is furnished by 
water filled at the summit into a receiver fitted to the vehicles, 
the quantity taken being that necessary at any time to give a 
sufficient preponderance in weight to the descending vehicle 
over that ascending, the water being emptied into the lake at 
the bottom of the mount. The line, and the stock and mode 
of working it, have been designed and constructed by M. 
Reged, of Righi fame, and was commenced just two 
years ago. The line commences at the landing place of the 
steamboats on the lake of Brienz, and runs in a nearly right 
line up to the hotel, situated at a distance of 1134ft. anda 
height of 305ft., the gradient ranging from 24 to 32 in 100. 
Thence the line is straight until it reaches a crossing towards 
the middle of its length where the two trains, aseending and 
descending, cross each other, by means of curves of 164ft, 
radii. The gauge is 1 metre or 3°28ft. The station at the foot 
is 127ft. above the steamboat pier, and is reached by a covered 
stair-way, passenger luggage being pushed up by hand in a 
small wagon on a miniature railway. About half the Giessbach 
railway is carried on an iron viaduct of five arch spans, with a 
mean span of 124ft., and supported on piers from 39ft. to 42ft. 
in height, the rails being fixed direct te the cross-girders, 
These cross girders extend about 2ft. beyond the sides of the 
girders and carry a footway. On the other part of the line the 
rails are carried on oak sleepers p) directly on the ground 
3ft. 3in. apart from centre to centre, The sleepers receive 
longitudinal support from iron stringers or ties of U-section. 
They receive further support from the rack rail, which like the 
Righi rail is formed of two angle rails oonnected by short 
square bars 1°86 square inches in section rivetted into the 
angle rails. The crossing which forms one of the features of 
the line operates automatically. The wheels of one vehicle 
forming one of the so-called trains have their flanges exterior 
to the tread, while the flanges of the other vehicle are interior. 
The rails on the left are continuous, while these on the right 
are cut so as to leave a space for the wheel flanges. By these 
means the vehicle with interior flanges arrives in ascending 
for example, and leaving the single trunk line common to 
both vehicles, is directed by the flan, to the right 
by the flanges rubbing against the left rail. The other vehicle 
is on the contrary directed by the branch which guides its 
exterior flanges towards the left. In the descent the operation 
is thesame. The rack rail is bifurcated at the crossing, and 
lowered sufficiently to prevent the wheel flange from coming 
into contact with it. A groove is made in the rail to receive 
the rope at this erossing place. The rolling stock consists of 


two carri and a goods wagon, the latter being always at 
the station siding for the pu of the removal of heavy 
lu, . It is fitted with a windlass and gearing connected 


with the rack rail, Four men at the windlass raise three tons 
164ft. in the hour with it. The carriages have each six com- 
partments, one for baggage, and the others each contain eight 
seats placed transversely in pairs, each pair above the 
other like stairs, The water vessels are placed under 
the platform, at the front end of which, extended, is the 

lace for the driver, who can there eommand both the 
aw and the water outlet. The carriages have six wheels, 
the front pair of which is fixed to the axle and controlled by a 
brake, the rack line pinion being on the same axle, The other 
wheels are also fitted with brakes. Besides these brakes, 
which are operated by screws, the draw hook supports a 
weighted lever. So long as the hauling tension is on the rope, 
the hook is held up; but when the tension ceases, as by the 
rupture of the rope, the lever drops under the weight and the 
hook immediately engages with the rack, The rope consists 
of five tresses of steel wire covering a body of hemp; it is 
capable of resisting without rupture a strain of 20 tons, which 
is six times that which ought to be brought on it in its work. 
The water used is coll in a reservoir at the = of the line 
from the Giessbach, and the carriage on reaching the top sto 
close to the tank, so that the driver can fill the receiver with- 
out quitting the platform. On reaching the bottom of the 
line the water is automatically emptied. The wagons a > 
6 tons empty, and at most 9 tons with forty passengers. 
excess weight on the descending car of about 1°28 tons of 
water is required. The ascent or the deseent occupies six 
minutes, and the different manceuvres about four minutes, so 
that the trains may follow each other at ten-minute intervals. 
The velocity on the gradients is 3°28ft. per second. Arrange- 
ments similar to some of those above described have been 
previously elsewhere employed, but there are several features 
of novelty and interest which the reader will have noticed. 


THE report of the Glasgow Town Council deputation 
appointed to inquire into the treatment of sewage in various 
towns in England has just been published. The pith of the 
report is summed up as follows :—* It is scarcely within the terms 
of our remit to recommend a definite scheme for the disposal of 
the sewage of Glasgow, but we may state our views so far as to 
indicate in a general way what we consider the best course of 
procedure, e are of cing that the sewage of the north and 
south sides of the river should be treated separately—that on the 
north being taken to Dalmuir by a high oul and a lew level 
sewer ; while that on the south, the whole of which will require 
to be pumped, should be taken as far down the river as practic- 
able. We are decidedly favourable to the intermittent system of 

recipitation as distinguished from the constant flow process ; 
but we leave the nature of the precipitant to be employed for 
future consideration, as the same construction of tanks and other 
apparatus is required for all the various systems. Of course, we 
expect that all the towns around Glasgow will also be compelled 
to defecate their sewaye; for it would obviously be absurd for 
this city to erect sewage works at enormous cost, if other towns 
were permitted to introduce their filth without being cleansed.” 
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RAILWAY MATTERS. 


A new railway to Rome in New Zealand was opened on the 
16th ult. 


York, Western Australia, sixty miles distant from Perth, has 
upon as the terminus the Eastern Railway. 


Tux right of way for the first hundred miles of the Canada 
Pacific Raidway has been purchased. It ends at the western 
boundary of the Province of Winnipeg. 


Tux people of Portage La Prairie have consented to make a 
branch line to the Canada Pacific Railway of five miles in length, 
if the Government would furnish rails and rolling stock, and to 
hand it over to the Government on completion. 


Tux journey between the cities of Sydney and Melbourne is 
occupying much less time than a few years ago. On the 22nd 
ult. the journey to Melbourne was accomplished in twenty-seven 
hours by the Commissioner for Railways, the traffic manager, 
and one or two Victorian gentlemen, who left Sydney by the 
regular mail train at half-past seven p.m, 


A SPECIAL meeting of the Manchester City Council is to be 
held on the 17th November, for the purpose of considering 
whether, as recommended by the report of the Paving, Sewering, 
and Highways’ Committee, an application shall be forthwith 
made by the Council to the Board of Trade for a provisional 
order authorising the construction, by the Council, of six new 
tramways in the city of Manchester. 


Ar a meeting of the Lytham Local Board, on the 15th inst., a 
letter was read which had been received from the Town Clerk of 
Blackpool, inquiring whether the board was willing to appoint a 
deputation to join the deputation from Blackpool to meet Sir 
Edward Watkin with a view to obtaining better railway accommo- 
dation for the two places. It was unanimously agreed that a 
deputation from Lytham should accompany the one from 
Blackpool. 


THE connection between New South Wales and Victoria by 
railway is nearly complete. Another portion between Wagga 
Wagga and Gerogery is finished. by this latest addition it is 
possible to travel from Sydney to Melbourne by rail with the 
exception of eighteen miles. The whole journey now occupies 
twenty-eight hours, The sea hear occupies only from forty- 
one to forty-eight hours, so that there will always be a large 
number of people preferring travelling by the coast. 


AccoRDING to the Liverpool Journal of Commerce, the North of 
France Railway Company has decided to make iruportant addi- 
tions to its rolling stock. Thus nearly 5000 carriages and wagons 
have been ordered from French houses, and 140 locomotives from 
the foliowing firms :—Fives-Lille, 30; MM. Claparede et Cie., 25; 
the Société de Construction, Batignolles, 15; MM. Cail et Cie., 
25, MM. Schneider et Cie., 10; the Société de Constructions 
Mecaniques, 15; and 20 from the Société John Cockerill, at 
Seraing, for the Nord-Belge line. 


THE contractors of the St. Gothard Tunnel have applied to the 
Federal Tribunal to pee by seven hundred days the time 
originally fixed for the completion of the undertaking. This 
request is declared to be merely their answer to the company’s 
claim for the enforcement of the penalty of delay (5000 francs a 
day), and does not signify that the undertaking will not be 
completed next year. They contend that if the company had 
done their duty the tunnel would have. been finished seven 
hundred days sooner than is now possible. It is generally well 
known that the company greatly delayed the contractors, but 
whether more or less than seven hundred days is not certain. 


Waiting on the manufacture of paper railway wheels, the 
Paper World says :—‘‘The paper is straw-board of rather fine 
texture. It is received in the ordinary broad sheets, differing in 
no particular from those used for straw-board boxes or other 
similar work. These sheets as they come from the paper mill are 

uare, and are first cut to a circular pattern. This is done on a 

le with a knife guided by a radial arm. A small disc is also 
cut from the centre of the sheet to admit the wheel centre. The 
per has now to be converted from loose sheets into a compact, 
ense body, capable of withstanding the tremendous crushing 
force to which it will be subjected in the wheels. is is accom- 
plished as follows:—Ten sheets are pasted together, one upon 
another, making a disc about jin. thick. Enough of these 
discs having been prepared to fill a —" hydraulic press, 
they are subjected to a pressure of 18001b. per square inch, 
When removed, the dises are hung on poles in a steam-heated 
loft and left six days to dry. Thicker discs are then made, 
each formed by pee two or three of those already 
finished. These are P and dried as before, and the process 
is repeated until a block is built 4in. thick and of about the 
specific gravity of lignum vite. After each pasting and pressing 
six days are allowed for drying, and when the block is com- 
lete it is left in a drying room until thoroughly seasoned. 
he next operation is that of turning the paper blocks to fit 
the steel tires and iron centres, is done in lathes in 
the same manner as if the material worked on was tough 
wood. A bed or recess is worked out for the web of the tire 
to rest in. The block is then painted, and is ready for its place 
in the wheel.” 


Tue London, Chatham and Dover Railway Company has 
not, we believe, made any Ops announcements as to new sta- 
tion accommodation. With the inclement weather which now pre- 
vails an ordinarily dry station is not the most desirable place to 
shiver away a half hour, but on the barns of stations with which 
the passengers are provided by the Chatham and Dover Com- 
pany, even near London, words will not do justice to the out- 
raged feelings of some of their poumogers. It is therefore no 
desirable thing that passengers should be made to wait un- 
necessarily on the platforms of such places. The Chatham 
Company has, however, issued a regulation that the gate entrances 
to some platforms shall be closed as soon as certain trains are due. 
No objection whatever can be made to closing these gates when a 
train is in sight or even signalled, or at any time if notice is given 
that it will be done, but closing them when a train is due involves 
di fort to 5 gers. At the stations where there are two 
or three departure platforms this is especially the case during bad 
weather when rails are in bad condition and all trains are or 
are liable to be more or less late, for a passenger goes on to a 
Hagar say just before a train is due. He finds that the train 

s not even signalled, and thinks he will be able to take a train 
signalled at a another platform, He leaves the first platform 
and goes to the second only to find the gate closed. 
Finding this he goes back to the first platform only to find that 
though the train is, as he knows not even signalled, the gate is 
shut. This train is late, and the passenger 
waits until it comes in goes, which he may have the pleasure 
of seeing it do. Then he may wait for another train not yet due, 
so that if he has patience he has time to sit down—no he cannot 
sit down, because the seats not occupied by the other passenger, 
who sits in a mackintosh lost in a reverie on railway pleasures, 
may be wet; but he can stand and think of the great difference 
between the ordinary public mind and the mind that can master 

e mysterious reasons of railway sages. At a station with only 
one pom such arrangements would be worse. A passenger arrives 
at the usual time for a train, trainsarelate, and thelast train hasonly 
just gone, the gate is closed because another train is due. The 
passenger therefore waits until that train comes in and is gone, 
and then waits, unless, after exhausting his stock of com entary 
expressions, he goes and takes a cab, tramear, or omnibus. This 
sort of thing would not be so bad if the company had some fine 
stations they wished passengers to look at, but with stations with- 
out sides and with sieves for roofs it’s—well itis not nice, 
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NOTES AND MEMORANDA. 


A PoLrticaL speech, of about sixteen thousand words, and 
occupying four —_ in the delivery, was, says the Scientific 
American, telegraphed to Cincinnati, from this city, September 
2th, in five hours and five minutes, by one operator on one wire. 
He used the Phillips system of steno-telegraphy. 

In boring for water in the Wimmera district, Victoria, 
recently, a tree was passed through for 6ft. at a depth of 250ft., 
and the cup brought up several fruit stones similar to the nuts of 

lums; some were smashed, but the kernels were recognisable. 
it seemed evident that there was a grove of trees there, and the 
depth—250ft.—indicates a vast lapse of time. 


Tue invention of binocular Emr has usually been attributed 
to Father de Rheita, who died at Ravenna in 1660. A printed 
lacard has lately, however, been discovered in the Bibliotheque 
| Signor Govi, which indicates that the credit of the invention 
is due to one D. Chorez, who lived at the sign of the ‘“‘ Compass” 
on the island of Notre-Dame, and who made the “‘lunettes” in 1625. 
MM. Havrerevitie AND CuHappuis have recently found that 
the production of ozone in oxygen by the silent electric discharge 
in M. Berthelot’s apparftus for that purpose is —— influenced 
by temperature. ‘lhus in passing from 20 deg, to 55 deg. the pro- 
portion of ozone obtained was nearly quintupled. Increase of 
pressure has a like effect, but much less in amount for each tem- 
perature. 

At a meeting of the American Institute of Mining Engineers, 
in New York, on the 19th of February, Dr. T. Sterrey Hunt 
exhibited a remarkable specimen of quartz obtained by him from 
Dutch Flat, in California. It consisted of a mass of milky 
vitreous quartz, in which a recent fracture had disclosed an 
embedded fragment, about 4in. in diameter, of the ‘ blue gravel ” 
of the region, holding in its paste a worn and rounded piece of 
gold several grains weight. 

In 1830 the wool-clip of the world was about 320,000,000 Ib. in 
weight. In 1878 Europe produced 740,000,000 Ib.; River Plate, 
240,000,000 lb.; United States, 208,000,000 lb.; Australia, 
350,000,000 Ib.; and South Africa, 48,000,000 lb.—making a 
total of 1,586,000,000 Ib. enormous quantity of machinery is 
used in converting this wool. Great Britain and France con- 
sume each about the same quantity—380,000,000 Ib. a year. Ger- 
many consumes about 165,000,000Ib. ; United States, 250,000,000 Ib. ; 
and Russia, Austria, and other countries, 400,000,000 lb. 

A RETURN issued by the German Postmaster-General shows the 
number of post-cards used in Europe in the year 1878 to have 
been 342,000,000, Of that number 111,455,000 were posted in the 
United Kingdom, 108,741,000 in Germany, and 30,522,000 in 
France. In the United States during 1879, 246,000,000 cards 
were dispatched by the Post-office, and it is estimated that — 
1880 the figure will rise to 300,000,000. The German posta 
authorities estimate the number of cards in use throughout the 
postal union at 700,000,000. 

THE average pressure in soda and some other mineral water 
bottles is about 56lb. per square inch, when filled from cylinders 
pressed to 145 1b. per square inch. When filled from cylinders in 
which the aérated water is at a pressure of 100 lb., the pressure 
in the bottles is, on an average, nearly 49 lb. per square inch. The 
pressure in the champagne bottles during fermentation was seen 
at the cellars of Messrs. Deinhardt and Co., Coblentz, by some of 
the members of the Iron and Steel Institute, to reach and in 
some cases exceed a pressure of seven atmospheres, or an average 
pressure of about 105 lb. per square inch. 

AN accident of rare occurrence, the bursting of a French burr 
millstone, took place at the City Flour Mills, Pittsburg, on the 
morning of the 7th of September. It killed one of the oldest 
millers in the country. The stone had been in use only two years, 
was banded and put together in apparently first-class style. No 
defect was evident upon investigation. At the time of the 
accident the supply of grain had become exhausted, and though the 
onl nm competent to throw light upon the circumstances was 
kille , itis believed that this failure in the feed so increased the 
speed and heat of the burr as to produce the fatality described. The 
usual speed of the stone was 200 revolutions per minute. 

Dr. Currine, State geologist of Vermont, has conducted a 
series of more or less exact experiments on the heat-resisting 
power of building stones, or the effects on them of the direct 
action of flames as in a fire. Conglomerates and slates yield 
readily to the action of heat, and granite, he says, is injured 
beyond cheap and easy repair by a heat that would melt lead. 
Among the t heat-resisting stones are the brown sandstone, 
used so ely in New York for fronts. Limestones and marbles 
are even better than these, but a heat of from 900deg. to 
1200 deg. is sufficient to calcine them at last into quicklime. In 
short, mostjstone buildings are as much damaged by fire as wooden 
structures are. Brick is, however, rather improved by heat, 
until the heat is sufficient to vitrify it. He recommends brick, 
with steatite trimmings, as the most fireproof materials which 
can be used in building. 

THE absorption of radiant heat in gases and vapours forms the 
subject of a recent valuable paper to the Vienna Academy 
(July 1) by Messrs. Lecher and Pernter. They consider ‘‘ vapor- 
hesion ” to have been an important source of error in Tyndall’s 
experiments. In their own method the thermopile and the heat- 
source were brought into the same vessel. Air-currents were 
avoided by causing the surface of radiation to be heated in each 
case suddenly from without, by means of a steam jet to 100 deg. C. 
Among other results the absorption ef water-vapour is found, in 
opposition to Tyndall, immeasurably small. Violle found, on 

ont Blanc, that a metre of the air absorbed only 0:007 per cent. 
of the whole radiation ; according to this a layer of 300 metres 
length would be necessary to produce, with water-vapour saturated 
at 12 deg., that absorption which Tyndall obtains in 1°22 metres. 
This and the authors’ own experimental results are considered to 
prove beyond dispute the very small absorption of aqueous vapour. 
Ihe authors’ results for gases agree, says Nature, pretty well 
with Tyndall’s. No simple connection between absorption and 
pressure of the substances was discoverable. The absorption, 
even for radiation of a heat-source of 100 deg. C., is selective. 
The authors found the absorption of certain substances of the fat 
series examined to increase rapidly with increasing proportion of 
carbon. It seems to be otherwise, however, with bodies from 
other groups ; thus benzol, notwithstanding its six C-atoms, has 
a fairly small absorptive power. 

In a letter addressed by Mr. T. Ward, of Northwich, to Nature, 
on ‘‘ Landslips,” he says :—‘‘ It is no doubt familiar to many that 
the salt districts of Cheshire, in the neighbourhoods of North- 
wich and Winsford, are subject to landslips of a peculiar kind. 
The beds of rock salt occupying the position of the Triassic salt 
lakes are the centre of an extensive underground drainage. The 
fresh water on reaching the salt proceeds to dissolve it and 
becomes brine. This brine is pumped up and manufactured into 
white salt. As the fresh water keeps constantly dissolving and 
eating away the solid salt, the superincumbent earths keep sink- 
ing, and on the surface deep furrows, like the dried beds of rivers, 
mark the course of the underground waters. At times enormous 
masses of earth sink bodily, leaving cavities of a funnel shape. 
\ short time since a mass of at least 60,000 tons of earth suddenly 


MISCELLANEA. 


In Western Australia the construction of a telegraph line to 
Roeburne is under consideration. 


A TRIAL is about to be made by the Guisbrough-in-Cleveland 
Local Board of 100 tons of Tees slag bricks made from blast 
furnace slag, as metalling for the highways instead of whinstone. 

Tux strike of the Bradford engine fitters, which commenced in 
March of last year, has terminated, the t of the men who 
have been on strike returning to work on Moaday morning. Two 
hundred of the men who struck are now in America, 


On the morning of the 17th inst., the works of the new port 
and dockyard at Barletta were inaugurated, amid great rejoic- 
ing, in the presence of Signor Baccarini, the Minister of Public 
Works, all the local authorities, and an immense concourse of people. 

Tue coal beds on the Souris River, Manitoba, a southern 
affluent of the Assiniboine, have, it is said, turned out rich, and 
will be developed during the coming winter. The Souris being 
only navigable in the spring time, it is proposed to float the coal 
down in flat-bottomed scows. 

A SUCCESSFUL experiment has been made at Cologne with the 
electric light for the purpose of illuminating the newly completed 
cathedral, both inside and out. The experimert was made under 
the direction of Herr Bédninghaus, the Dusseldorf agent of 
Messrs. Siemens and Halske, of Berlin. 

A MAN on board the Livadia was asked on Saturday evening 
last to support an electric lamp temporarily while arragements 
were being completed for hoisting it to its position, and by 
mistake placed his hand in such a ition as to divert the 
current from the candle through his body. He was killed instan- 
taneously. 

Tue agreement amongst the coalowners of Germany has been 
revived. Where the limit of 45,000 tons in the output has not 
been exceeded, the same production is allowed for 1881. New 
members of the ring must undertake to reduce their ovtput by 
5 per cent., and to agree to a fine of 1f. 25c. for every ton above 
45,000. ‘The fine is, however, in no case to exceed 125,000f. 

At a meeting of the Manchester Association of Engineers, a 
paper was read on the 8th inst., by Mr. W. H. Bailey, on 
** Recent Methods of Testing Portland Cement,” in which he 
described a number of testing machines, and in calling attention 
to the enormous quantity of cement now used in hydraulic and 
other engineering works, showed the necessity for the most careful 
and frequent testing of all cement used on any work. 

In connection with the Ribble Navigation scheme, a meeting 
of a committee of the Preston Town Council, formed to negotiate 
with the Ribble Navigation Company, has been held, at which it 
was decided to carry on negotiations with the company ; and it 
is expected that next session the corporation will be able to obtain 
an Act of Parliament for the transfer of the stock of the com- 
pany and the whole undertaking to the corporation, 

A REVISED edition of the list of sizes of angle, tie, joist, 
channel, and other rolled iron sections, published by Messrs. G. 
Bailey, Toms, and Co., of Laurence Pountney-hill,. has been 
sent us. It is mounted on rollers, and contains altogether 
between 1200 and 1300 sizes, many of which are both unusual in 
size and section. The list is of much value for reference in the 
offices of engineers, bridge and shipbuilders, and is published in 
a handy form. 

Tue death is announced of Mr. William Lassel, F.R.S., on 
the 5th inst., in his eighty-second year. He was an astronomer 
of unusual ability, and the inventor and constructor of astrono- 
mical apparatus of great importance. His attainments in 
astronomy and physics and mechanics enabled him to discern 
the requirements of the observer, and to comprehend and apply 
the conditions and principles involved in the construction of the 
things required. 

Tue Dickson Manufacturing Company, of Scranton, have, the 
American Manufacturer says, received orders for machinery to be 
used in the development of the extensive salt mine of the 
American Salt Company at New Iberia, La. This salt deposit 
is said to be 300ft. thick, and extends under an area of 114 acres. 
It lies at a depth of 100ft. from the surface, and it is proposed to 
mine it much after the manner of anthracite. A shaft will be 
sunk and supplied with hoisting machinery, and a grinding appa- 
ratus will be put up for the purpose of reducing the crystal blocks 
to the proper fineness necessary for market. 

At a recent meeting of the Jersey icultural Society, 
General Nicholson, Lieutenant-Governor of Jersey, called atten- 
tion to the prevalent practice by owners of land cutting down 
trees on their grounds, in some few instances to obtain more land 
for cultivation, but in most cases for merely pecuniary = Sym 
He pointed out the danger arising from this practice, which was 
already beginning to bear its natural fruit. a this practice were 
much longer continued the result would be a complete revolution 
in the climatic influences which the island now enjoyed, and also 
prove very disastrous to agrieulturists, in so affecting the soil 
that they would reap the consequences. 

A CORRESPONDENT calls attention in the Times to the great 
assistance which a sprinkling of fine gravel affords to horses in 
ascending the inclines of the paved London streets, especially on 
frosty mornings, which are now about to return. He speaks of the 
bequest of Miss Lisetta Rist, by which Tower-street-hill is so 
sprinkled, and thinks that necessity and humanity demand that 
the local authorities should provide receptacles for fine gravel, from 
which the inclines of other parts of London could be regularly, or 
when necessary, sprinkled. This would certainly prevent much 
great cruelty to horses, save losses of horses, and prevent much 
of the loss of time and inconvenience resulting from the blocks 
caused by fallen horses. Much less wealthy cities would find the 
means for the more constant use of sweeping machines, which, 
with a slight supply of washing water, would prevent the dan- 
gerous greasy state of the streets. Such machines ought to be 
largely used in London. At the bottom of Fleet-street is an 
iodins on which a species of horse vivisection is performed every 
frosty winter day or morning, merely for the want of a few 
shillingsworth of gravel; but the inhabitants of Fleet-street look 
on at the exhibitions of cruelty, and at the blocking of their 
— but apparently take no steps to alleviate the diffi- 
culties, 

On Friday the 8th inst. the Birkdale Sewerage Works, which 
have been in course of construction since 1875, were formally 
opened by Mr. F. Hillé, the inventor and patentee of the system, 
which consists mainly of two parts—first, chemical treatment; 
and, secondly, filtration either artificial or through land. 
Chemical treatment has for its object the precipitation of all the 
suspended matter contained in the sewage and of whatever 
smaller proportion of the matter is held in solution. The liquid 
resulting from chemical treatment is either discharged directly 
into the river or sea, or is turned upon land for further purifica- 
tion. The Birkdale Sewerage Works are situated at the top of 
Aughton-road. The sewage enters the works through screening 
chambers, and from them into an underground reservoir, which 
will hold 500,000 ons of sewage. From this reservoir the 
sewage is conducted into a pumping well, where it receives the 


a When these subsidences are near rivers they become 
filled with water, and large lakes of over 100 acres in extent have 
been formed. Although houses are not overwhelmed they are 
very aa destroyed, and this destruction of property is so 
serious that the sufferers are now about to appeal to Parliament 


for assistance. The district of the salt manufacture presents 


phenomena both curious and interesting, and is well worth visit- 
ing. A fortnight ago the whole of the water in one of these sub- 
sidences of over five acres in extent disappeared, leaving a chasm 
or abyss in many places forty or fifty feet deep. The action of 
water on soluble rocks can be seen here in great perfection.” 


Is, and is lifted by two 10-horse power engines into two 
depositing tanks with a capacity of 370,000 gallons. From the 
depositing tanks, after precipitation has taken place, the effluent 
or purified sewage passes on to filter beds 1} acres in extent, 
which is divided into five separate beds that will be used in rota- 
tion, so as to insure complete aération or oxidation. Previous to 
the chemicals being sent into the pumping well they are mixed in 
the mixing pan, from whence they are delivered into two mixin 
cylinders fitted with agitators, and thence pass into the wel 
named. All the treated sewage, before being discharged into the 
brook, is passed over the filtering beds. The extent of the ground 
eovered by the sewerage works approaches five acres, 
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BOWKERS PATENT BOILER SHELL DRILLING MACHINE 


THE ype my illustration represents a very a | it has been the aim of the designer of the tool we illustrate to 
and it is said the ay boiler shell drilling machine | overcome. But little description of the illustration will be 
et made. The use of steel plates, and the increasing | needed. Every turn of the nut on the screwed upright 
avour with which high-pressure boilers are ing to be | standard represents a measured rise, which determines the 
regarded by the general body of steam users, makes the boiler pitch of the vertical seams. The illustration shows only one 
shell —_— machine a tool which is becoming more and more | plate for convenience of view, but in working the machine 
indispensable in boiler-making establishments ; but the type of | two complete rings of plates are bolted together, and the 
machine hitherto in use for that purpose being cumbersome | circumferential seams are drilled by two drills working 
and complicated, has been a barrier to their free introduction | opposite each other, the rings being steadied by four rods 
in consequence of the necessarily high price. This obstacle | or stays set up to the plates, These stays keep the shell rigid 


and take the thrust or spring caused' by the pressure or feed 
of the drills, and thus prevent the drill points being broken 
when passing through the plates. The machine is driven by 
a real geo rope, and the slack is taken up by an idle weight. 
When the driving rope gets twisted too much the shells are 
moved to untwist, an operation which is facilitated by the 
rollers on which the shell rests. The machine will drill shells 
from 4ft. to 8ft. diameter ; and it is stated that two machines\ 
will keep one rivetting machine in full employment. Mr. W. 
Bowker, of Manchester, is the inventor and patentee. 


SALMON AND CROSSLAND’S STONE GRINDING AND POLISHING 


A visit to any lithographic 
stone pre ing works, where 
the grinding and surface polish- 
ing is effected by hand, is 

cient to show that the 
process is one which it is some- 
what difficult to supersede by 
mechanical operations. By ap- 
plication of the principle of the 
speculum grinding machines of 
Lord Ross and of Mr. Howard 
Grubb, and others, however, 
a machine has been produced 
by Messrs. Salmon and Cros- 
land, and made by Mr. J. 
Salmon, of 12, Parsonage, Man- 
chester, which seems to meet 
all the slow com- 
pound angular and reciprocat- 
ing motion given to the stone 
in the manner easily to be 
gathered from the accompany- 
ing engraving, combined with 
the revolution of the table, 
ensuring the uniformity in 
grinding —— which is ne- 
cessary to the production of a 
level surface on a stone, so that 
the loss of time in ‘ makin 
ready” is avoided. It is, o 
course, necessary that the table 
of the machine on which the 
ar and polishing is per- 
ormed shall of large size 
compared with the size of the 
stone, otherwise the velocity of 
movement of the table differ- 
entiating from 0 to x at the 
centre and the periphery will 
cause the stone to ground 
away less towards the centre 
than at the outside. By giving 
the stone large transverse travel across the table this difficulty 


| this country. The photophone may be briefly described as an 
rh of course be largely removed, but not so completely as 


apparatus constructed to convey sounds to a distance by the 


< ty large transverse travel and diameter of intervention of a beam of light. It includes an ordinary tele- 

table, ‘The machine is capable of many applications, and | phone, ‘The reser of the light, however, of peculiar con 

se no skilled labour to work it. A beam of light, from whatever source (in the mt case a 

Gramme machine and a Duboscq lamp), after being concentrated 

a upon a small mirror, whence it is reflected into 

THE PHOTOPHONE. e mouth of a large parabolic silvered reflector. In the focus of 


this reflector is p) the receiver above referred to. In appear- 
ance it is like a small electric coil, or rather a solenoid, about 
5in. long and nearly 2in. in diameter. is receiver is composed 
of a number of thin discs of tin and mica, placed alternately, the 
whole being pressed together by metal ends with small tie-rods 
connecting them. The discs of mica are of less diameter than 
those of tin, this deficiency of diameter being made up by 


Dorine his recent visit to Paris, Professor Graham Bell carried 
out a number of interesting experiments with this instrument, 
and under somewhat different conditions to those under which he 
had operated in the United States. The principal of these was 
the substitution of the electric light for t of the sun, which 
last in Paris at this time of year is nearly as uncertain as it is in 


MACHINE. 


of a thin layer of selenium, with 
up. msequently, it is only 

through the that the 
tin-plates have any electric com- 
munication with each other. To 
render this current a ‘‘ quantity” 
one, all the even discs of tin 
are connected together, as is like- 
wise the case with the odd ones. 
A contact screw at each end of 
the apparatus allows this sele- 
nium receiver to be placed in an 
electric circuit. 

In the experiments in ques- 
tion a battery of fifteen Leclanché 
cells was generally used. The 
ordin telephonic receivers 
were placed some forty yards 
away, several rooms intervening. 
The small mirror upon which the 
beam of light is, in the first in- 
stance, allowed to fall, is so very 
thin as to be flexible, and suscep- 
tible of alteration of convexity 
under the influence of the vibra- 
tions caused by different sounds. 
Into the back of the mirror case 
is fixed a flexible speaking tube, 
and by this means these vibra- 
tory differences make themselves 
felt. This mirror, in the present 
instance, consists of a very thin 
glass disc, about 2in. in diame- 
ter, and not more than ;A;in. in 
thickness. The surface of this 
small mirror becomes convex and’ 
concave under the effect of the 
different sound vibrations, These 
variations in its form act upon 
the rays of light reflected from 
its surface, causing them to dis- 

perse or to concentrate, so that 
their intensity, when by means 
of the parabolic reflector they fall 
upon the selenium receiver, is 
always v: g. These variations, in direct response to those of: 
the sound vibrations, are transmitted telephonically tothe ordinary 
receivers at the other end, where the sounds are reproduced. Cer- 
tain sounds and words, especially those containing gutturals, were 
heardmuch moredistinstly than others. Thedistancealong which 
the vibratory rays of light travelled—that is, from the small flexi- 
ble mirror to the selenium receiver—was, in the present instance, 
about 10ft. If, instsad of the above experiment, a rotating per- 
forated disc was placed in the focus of the beam of light between 
the collecting mirror and the selenium receiver, a musical note 
was produced, the exact pitch of which depended upon the 
rapidity of rotation of the os. This musical note, and conse- 
quently its transmission, could be interrupted at will by the in- 
position of the hand, or any other solid substance on the mirror 
side of the rotating dise. @ experiments were, on the whole, 
hly successful.” — 7% 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


COLD AIR MACHINES. 


Srr,—Messrs. J. and E. Hall have a letter in your last issue on 
cold air machines which betrays a strange ignorance of the subject. 
Bell and Coleman’s refrigerating pipes subjected to the cooling 
action of the air as it escapes from the meat chamber to be com- 
pressed and warmed, though their purpose is to separate as much 
moisture as possible from the air before it is cooled by expansion, 
do in a crude and imperfect way act as a regenerator by cooling 
the air before escaping somewhat below the temperature it has 
already been phe to by such natural water—the sea for instance 
—as is available. So far as it does so it is an economy of power. 

A.C. Kink. 

[We hope our readers will find Mr. Kirk’s letter more intel- 

ligible than we have.—Ep. E.] 


HYDRAULIC CARTRIDGES. 


Srr,—I notice inserted in your issue of 15th inst. the intelligent 
and disinterested letter in the Zimes of 2nd inst., regarding 
blasting with water cartridges in combination with gunpowder, 
at Barnsley, of the writer of which I have no knowledge 
whatever, but he has omitted to state that the invention is 
— and as his letter may convey the impression that he 

as given the process freely for the benefit of the mining interest, 
much inconvenience might be caused to me should this impression 
get abroad. I therefore rely on you in fairness—especially in a 
widely-read journal like yours—to insert this letter to correct the 
serious injury my interests might sustain. It was my intention 
to communicate with your journal when I was ready to supply 
the market, but this premature and unauthorised announcement 
in the Times has forced me to break my silence, and may now add 
for your information that these safety ‘‘hydraulic cartridges” will 
soon be in the market. 

I beg to enclose you a circular of certificates from mining engi- 
neers and managers of quarries of numerous successful tests the 
invention has been put to. JAMES Macnas. 

27, Southampton-buildings, London, October 18th. 


THE 100-TON GUN. 

Smr,—Will you kindly permit me to make a suggestion relative 
to the experiments with the 100-ton gun. It appears that the 
committee were not satisfied as to whether (on one occasion) the 
projectile had slipped forward while the muzzle was depressed 
or not. This depressior being 9 deg. from the horizontal line, 
presents a so with a very free incline. 

Mr. W. H. Handon, who represented Sir W. G. Armstrong, 
would not allow that this could happen unless a shot were 
greased for the purpose. I presume that there is a distinguishing 
mark on the rammer, to remove any doubt as to the distance it 
has entered the gun. Is it a certainty that there is not any 
compressed air, &c., behind the shot after it is rammed home! If 
there was any compressed air, &c., behind the shot, then as the 
rammer left the gun the shot would follow, so far propelled by 
the air. Either Mr. W. H. Handon or the committee is wrong. 
Why not have some ee eee (as an experiment) with a small 
valve at the end of the projectile, a small rod to come through 
the projectile, and this rod to project a little through the point of 
the projectile? The rammer would come in contact with this point 
and open the valve; any air, &c., would escape. 

When the projectile was home, as the rammer was withdrawn 
the valve would be closed by iaternal spiral springs attached for 
the purpose. A recess could be made in the charge to prevent 
damage to the valve. As greased shots are not used and the 
rammer is marked, this experiment would prove whether com- 
pressed air was the cause of the faulty loading of the gun. 

October 13th. . 


MARINE BOILERS. 


Sir,—In your issue of the 3rd September appeared an interest- 
ing article on ‘‘ The Practical Treatment of Marine Boilers,” by 
&@ sea-going engineer. As a sea-going engineer allow me to 
express my gratitude to the author of the article for ventilating 
the subject, and to you for the encouragement given by allotting 
so much of your valuable space to this too much neglected matter. 
With your kind permission I desire to make a few remarks 
regarding this. 

Your contributor animadverts pretty strongly upon the negli- 
— of marine engineers. Now I think—and sincerely hope 

or the credit of sea-going engineers generally—that the examples 
he has given are so exceptional as to need no further remark 
other than this, that it is to be ho the superintendent engi- 
neers of the ships in question took the precaution to prevent such 
negligence again by the same men. While hardly agreeing with 

our contributor in his charge of neglect, I fear that there is a 
arge amount of honest and almost unalterable ignorance regard- 
ing the sort of treatment necessary for the preservation of boilers, 
and I hope that now the subject has seen the light of day our 
leading steamship firms or their representative engineers will give 
the engineering world the benefit of their experiences in this 
matter, and that those who have not yet adopted any system of 
noting the results of different modes of treatment will now do so. 
As far as my own experience goes I can to a great extent endorse 
the pror made by your contributor, but would add that cir- 
cumstances alter cases of boiler treatment as well as anything 
else. Thus I believe that it is almost absolutely necessary in 
some boilers and some es to blow; in some to blow and 
scum alternately, and in others I believe it is better neither to 
scum nor blow. 

Regarding zinc pve and Crane’s oil, I think your contributor 
is rather hasty in his conclusions. Thus in one ship that I know 
well, having engines almost identical with my own as reg: 
power and design, and using the same amount of Crane’s oil, viz., 
one-quarter of a pint per watch, but trading from England to 
the Black Sea, the zinc plates are all gone in one run, whereas in 
my ship they last three voyages, the voyages in both cases being 
of nearly the same duration; but in the Black Sea voyage there 
is more fresh water admitted, and I believe more vegetable 
matter in the water than in my case. In fact, I make it a point 
to fill my boilers as full as is consistent with safety before entering 
any river or even approaching fresh water, but this cannot be 
done effectively when you have several days’ steaming in almost 
fresh water, as is the case in the Black Sea and -Baltic trades, 
To this I attribute the ry cane of the zinc plates in the 
case of your contributor’s Baltic voyage, and the case of the ship 
trading to the Baltic Sea, but not to the use of Crane’s oil. 

As regards the condenser, I quite agree with your contributor’s 

to waste the first water before starting to feed from it, 
But I should like to ask him if he has ever been with a condenser 
having wood packing, and if he never found any deleterious 
effect to the packing from the use of alkali and soda? My expe- 
rience is that it is very destructive to wood, and I should almost 
fear also to india-rubber, hence causing more trouble and expense 
than the gain from it is worth. 

May I ask your contributor if a drain cock on the bottom of 
the boiler is not a better contrivance for “‘getting” the water 
out of the boiler that remains after blowing than knocking a 
manhole door in? I am glad there are some firemen who have 
shown a pleasure in boiler cleaning. I have always found them 
giad to shirk both that and the cleaning of the bilges unless 
closely watched, and seldom allow them to remain in the boiler 
without an engineer to devote his whole attention to them. 

A great deal more might be said on this interesting subject, 
but writing from a foreign port, and without any reliable and 
systemised notes to refer to is rather unsatisfactory. I must 
apologise for the length of this. M. T. 


A PROPOSED NEW AUTOMATIC AIR BRAKE. 

Sir,—Having some time ago described in the English Mechanic 
a new and simple form of atmospheric brake invented by myself, 
and having had some correspondence upon the same with Mr. C, 
E. Stretton, of Leicester, letters from whom I occasionally notice 
in your columns, it seemed to me that acting upon one or two 
suggestions courteously thrown out by him, I might, with your 

rmission, give further publicity to the matter in your pages, 

oping at least to elicit some argument which might conduce 
in some way or other towards a solution of this difficult but 
important question—the question of continuous brakes. 

Allow me then, Sir, to transcribe my former description, only 
deviating where one or two modifications or improvements have 
been introduced. Let me remark, in limine, as a possible answer 
to certain practical objections which some may be disposed to 
bring forward, that the idea has been tried in model form and 
found to answer all expectations. It is proposed that this brake, 
like the Westinghouse, should be actuated by the expansive force 
of compressed air, this same air being pumped into a suitable 
reservoir by means of an auxiliary engine attached to the loco- 
motive and receiving its steam therefrom. 

In the figure A BC D is a longitudiual section of the brake 
cylinder coincident with its axis; in this cylinder moves the 
piston E, its rod E F passing through the stuffing-box K. In the 
side of the cylinder at M is a groove or recess, the most suitaklle 
dimensions for which would be found in practice—let us assume 
that it is 3in. long 4in. broad, and fin. in depth. Beneath the 
piston-E the pipe N enters the cylinder by the cover AD. This 
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pipe is a branch of the longitudinal main, which runs from end 
to end of the train, the coupling between the cars being made b: 
the ordinary flexible hose, the connections being provided wit 
valves which shut automatically towards the rear of the train in 
uncoupling, and open again on coupling, so as to afford free 
passage to the brake cylinder under each vehicle. The modus 
operandi is this:—Air being turned on from:the main reservoir, 
or by means of the supplementary hand-wheel L, the piston E is 
lifted until its under surface comes just above the lower end of 
the groove M; the air now rushes to the upper part of the 
cylinder and an equilibration of forces is effected + this being so, 
the piston will remain suspended or “floating” at about the 
middle of the cylinder, just covering the lower end of the groove 

It cannot descend, for on so doing a difference of pressure 
on its two sides would be produced. The blocks will now be 
“off” the wheels. When it is required to apply the brakes the 
communication with the main reservoir is cut off, and the air 
contained in the pipes is allowed to escape. The pressure beneath 
the piston being thus removed, the air above it—imprisoned by 
the groove M being covered—will expand, and forcing it down- 
ward the blocks will be applied to the wheels through the inter- 
vention of any desirable system of brake levers and connectin 
links. The “breaking” of a train into two or more parts woul 
be attended with the same effects, each part being automatically 
braked. Turning on the air will again take off the brakes as 
before explained. 

It will be seen, Sir, from the above explanation, that this 
brake has been designed with an endeavour to meet all the 

uirements of the ard of Trade, and so far as I have been 
able to experiment the action is all that could be desired. My 
object will be answered if this communication shall raise a 
criticism which may lead to any new and useful suggestions upon 
the subject. 

Let me remark, in conclusion, that I propose to employ an 
auxiliary reservoir to each brake cylinder, and that to prevent 
injury to the piston rod and its packing from dust, &c., I suggest 
that the former should pass through a sleeve or casing provided 
at its outer end with a rough packing of annular india-rubber 
discs, to sweep off all foreign matter which would be likely to 
scrape or grind the working surfaces. These details are in the 
drawing for the sake of simplicity omitted, as are all other non- 
distinctive points. Bernarp Harry WATSON, 
Lincoln-road East, Peterborough, October 18th. 


THE LATE EARTHQUAKES IN SMYRNA. 


Srr,—If we have recourse to history, we find as far back as the 
beginning of our era Smyrna has been subject to a series of earth- 
uakes of considerable violence, and of varicus length of duration. 
Tomcenel oscillations are of frequent occurrence, and little notice 
is taken of it by the people; but the succession of severe shocks 
which took place on the 29th of July last has occasioned os 
alarm among the inhabitants of this city. Several families have 
abandoned their town dwellings and emigrated into the suburban 

villages. However, I am not going to enter into a de 
account of this event; such has already ap in the news- 

papers. I merely wish to supplement a few observations, 

ne of the remarkable phenomena was that notwithstanding 
the strong northerly winds which prevailed during the whole 
month of July, and up to the very hour of the earthquake—winds 
which in summer time are oppressively hot, and in winter bitterly 
cold, and invariably cause the barometer to rise to the highest 
point—about thirty-six hours before the shock took place [ 
observed the extraordinary rapidity with which it began to fall, 
till it reached the lowest point I have ever known it to sink in 
this latitude during the greatest tempest. Another remarkable 
incident has been observed, namely, the declination, which gene- 
rally shows here 124 per cent. Twenty minutes before the shock 
occurred the needle of the compass was quite insensible to the 
magnet, and marked a deviation of 34 deg. Three hours later 
this deviation sunk to 19 deg., but during the day it rose to 24 deg. 
Next morning the needle showed a deviation of 14 per cent., 
which rose again to 9 deg. after a shock which took place. It was 
only four days later that the needle came back to its normal posi- 
tion. Although the sky was clear and bright, at the moment 
the shock occurred the atmosphere suddenly became hazy. 
The direction of the shocks came from north to south, and 
rebounded vice It appeared like a quick succession of the 
i of underground rattling 


shaking of a tree, while a subdued din 


was distinctly audible. The shocks were felt all over the Vilayet 
of Smyrna, including the Islands of the Archipelago, the Darda- 
nelles, and Brousse. The centre of this voleanic movement was 
between Mount Sipylus and Kizildagh, and it is noteworthy that 
that part of the Smyrna and Cassaba Railway line nearest to the 
point assumed the shape of rolling waves, while several of the 
abutments of the bridges along that length sunk in some places as 
much as 10in. 

No doubt Smyrna has experienced earthquakes more severe 
than the last one, but at all events in those which happened during 
the present century the subsequent oscillations did not last so 
long. ‘Till the end of last week occasional shocks were felt. 
There are few buildings indeed which did not suffer more 
or less, and it is only a marvel that half of the city has 
not been buried under its ruins. “owever, I attribute 
this comparative exemption from a great misfortune to the 
manner in which the houses are built here. People keep 
strictly to the rule of one-storied houses. ‘The process is as 
follows :—After the foundations have been laid, a wooden frame- 
work of the house is solidly nailed together. If the proprietor is 
in limited iary circu , the framework of the house 
is merely filled in with masonry, and afterwards plastered over 
both in and outside. If the proprietor is in easy circumstances, 
he builds a regular stone wall outside the framework, but wallin 
in the timber in the masonry. So long as the timber keeps coun 
in the walls, this modus operandi answers well against the earth- 

uakes, but when the timber begins to decay, as was the case with 

.M. Consulate here, the reverse is the case. 

Some trials have been made of late years in making brick walls 
without timber, but interlaced with hoop iron. This, I should 
say, is the safest way of building in countries subject to fre- 
quent earthquakes. few places recently constructed upon that 
_ stood very well. So far, experience has taught the 

myrniotes to protect themselves against earthquakes, but one 
point I do not agree with is their system of covering the terraces 
with Sin. to 10in. thick of earth and stone, which is beaten 
together in a compact mass, and which weighs heavily on the walls, 
All houses with such flat roofs have suffered much, and are 
undoubtedly dangerous to their inhabitants. J, Srar, 

Smyrna, September 25th. 


THE DRAINAGE OF IPSWICH. 


Srr,—Some little time ago I saw some remarks in the Lancet 
to the effect that Ipswich has the highest death-rate of any town 
in England. Having some business in Ipswich, I thought that I 
would have a look at the new drainage works, and see if they 
were likely to improve matters. 

The main sewer extends from a point in Portman-road, where 
a mill tail crosses it, along the bed of the mill tail for some dis- 
tance, and thence to its outfall in the river Orwell, below the new 
dock entrance. This intercepting sewer has been designed to 
catch the drainage of the weary hee of the town. It does not 
effect its object; but in the endeavour to do so the gradient has 
been made exceedingly flat, the inclination being 1 in 1760. The 
section of the sewer is not such as to improve the flow, the invert 
having a large radius, the sides being vertical, with a semicircular 
top. The sewer is not—as has been so strongly recommended by 
Mr. Rawlinson, C.B.—laid straight from manhole to manhole 
in all cases, and the manholes themselves are designed to have 
sumps, which will further retard the flow. In some cases, junc- 
tions are made with side drains which enter the sump at the 
bottom. These must, of course, be always backwatered. In 
other cases the side drain enters in such a position that the flow 
from it will strike the opposite wall of the manhole, causing 
splashing, which will create deposit. ‘The house junctions enter 
at right angles to the sewer, instead of in the direction of the 
flow. In fact, every influence which should retard the flow— 
which must, at the best, be very slow—seems to have been 
brought into play. 

The main sewer discharges into tanks beside the river wall, and 
storm water receptacles are provided. The tanks are intended to 
discharge into the river at half ebb, hence for some five or six 
hours during each tide the tanks must receive the drainage, and 
whatever their capacity, the intercepting sewer must be back- 
watered. From the form of sewer used, from the small rate of 
gradients, from the fact that sumps have been introduced at the 
junctions, and that the side drains do not enter in the direction of 
the flow, deposit must form in the sewer. If street ventilation is 
introduced, the ventilators will give off offensive smells; if they 
are not used, the sewer gas—generated from the decomposin 
sewage deposited in the sewer—must find an exit somewhere, an 
this exit will be through house drains into the houses, and the 
result will be disease. The tendency of the gas will be to rise 
into the sewers in the upper part of the town until it has accumu- 
lated to such an extent that any alteration of level in the sewer 
or other cause will force it into the houses, which are too often 
quite open to receive it without much forcing. A flushing chamber 
has been provided at Portman-road, by means of which the water 
from the mill tail can be turned into the sewer, but it is exceed- 
ingly doubtful if this will remove the deposit ; certainly it will 
not do so from the sumps or the backwatered drains. A great 
deal has, I think, been sacrificed in this case in the endeavour to 
intercept the sewage from the low-lying part of the town, and 
the endeavour has not been successful, for some length of the sewer 
is above the surrounding ground to the extent of some 2ft, and the 
streets and houses adjacent could not drain into it; but apart 
from this the form of sewer, the junctions and manholes seem to 
be designed with no other object than to create deposit, the gp 
of all others to be avoided. I do not think that the health o 
the _™ of Ipswich is likely to benefit by their new sewage 
wor 

A new trainway has been lately laid down in apes, and I 
noticed that at the turn outs, instead of the roads being slightly 
slewed at the approach to the point, so that the car will naturally 
run on to the left-hand road, the dummy points face the main 
road, su that the car has to be guided over them. 

5, Westminster-chambers, REGINALD E, MIppieton, 

October 18th, 


Srmce Monday night Messrs, Bolckow, Vaughan, and Co, have 
been making steel rails with the fine new plant for dephosphori- 
sation by the Thomas-Gilchrist process. So far the results are 
eminently satisfactory, and exceed expectations, Yesterday the 
directors visited the works. 


Sourn Museum. — Visitors the week ending 
Oct. 16th, 1880:—On Monday, Tuesday, and Saturday, free, 
from 10 a.1in. to 10 p.m., Museum, 11,276 ;!mercantile marine, 
building riaterials, and other collections, 3610. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 4p.m., 
Museum,|1582; mercantile marine, building materials, and other 
collections, 352. Total, 16,820. Average of corresponding week 
in former years, 17,580. Total from the opening of the Museum, 
19,416,115. 


Tue Sourn-Western On Wednesday several 
directors of the London and South-Western Railway officiall. 
inspected the various stations along the Windsor, Staines, anid 
Virginia Water, and other sections of the company’s system. 
The party detailed for directors’ inspection” included 
Messrs. vatt and Beach, directors; Mr. Verrinder, traffic 
superintendent ; Mr. W. Jacomb, chief resident engineer ; and 
Mr. Metcalfe, of the same department, who left Waterloo by 
special train at 10.15 a.m., and carefully examined several of the 
stations and junctions en route to Windsor, which was reached 
at After short stay the directors and officials 

ui 


indsor at 1.10 p.m., and, proceeding to Staines, con- 
finned their inspection along H portion of the Reading branch, 
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Oot. 22, 1880. 
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THE NOTTINGHAM CORPORATION SEWAGE 
FARM. 

On the 14th inst. a number of members of the Nottingham 
Town Council, with some of the chief officials, by invitation of 
the Sewage Farm Committee, paid a visit to the farm at Stoke 
Bardolph, on the banks of the Trent, between Carlton and Burton 
Joyce. The works have been constructed, from the designs by 
Mr. M. O. Tarbotton—consulting engineer to the Corporation— 
by Mr. Brown—borough engineer. e eres question of the 
depeenl of the sewage of the borough, which it has been sought 
to solve in this farm, has been before the public and the Town 
Council for a period of over twentt ae In 1859, Mr, Hawksley, 
whose name is so well known in district, in conjunction with 
Mr. Tarbotton, was instructed to report upon the gyre 

rinciples of intercepting and ontfall sewers, a work which was 
Baly accomplished by them. But nothing more was done for 
some years, when the Corporation were compelled by the ri 
owners to take some steps for the alleviation of the nuisance 
which was caused by the deposition of sewage in the river Trent. 
In 1871 the matter was further pressed upon the attention of the 
Corporation by the riparian owners and by the Local Govern- 
ment Board, which drove the Council to promote a united scheme 
with the outlying districts for not only public sewerage cg 
but to deal with the sewage of the locality generally. This ] 
to the formation of the old n Valley District Sewerage Board, 
which was created under an Act of Parliament passed in 1872, 
and which united Nottingham in one body with the upper 
districts of the Leen Valley for the purpose of the suppression of 
sewage, and gave power to execute whatever works were 
necessary for a united system to deal with the sewage. The 
first act of the Board was to complete the system of sewage of 
the Leen Valley, which was done at a cost of about £50,000, the 
sewage being thereby intercepted ft the whole of the 
valley of the Leen from the north end of Bulwell to the south end 
of Nottingham, the sewage being cast into the river along with 
that of Nottingham. The next operation was to deal with the 
so collected sewage, and in 1875 Mr. Tarbotton, the engineer to 
the Board, made a report, in which he recommended that the 
whole of the sewage should be dealt with in the modern mode— 
not by the obsolete forms of chemical or precipitation processes, 
but that it should be carried to productive land, whereby it might 
be purified and whereby also certain agricultural results might be 
attained, so as to some extent to repay the cost of manipulation. 
The recommendations made by Mr. Tarbotton were confirmed 
= other engineers to whom the scheme was submitted. About 
this time the extension of the borough was determined upon, and 
in 1877 the functions of the Leen jt ae Board were merged 
in the Nottingham Corporation, who undertook the completion of 
the works which had been designed and determined upon by their 
predecessors, These works consisted in the construction of a 
pomeien outfall sewer from Nottingham to the land selected 

ry the late Board and opproves of subsequently by the Town 
Council, at Stoke Bardolph. The works are of a comparatively 
complicated engineering character, but generally are simple 
in their principle, and consist of an outfall sewer from Sneinton 
to Stoke. Into this outfall sewer the higher portions of the town 
deliver their sewage by gravitation, but the lower portion of the 
town will deliver their sewage into it by pumping, which will 
be carried out in the Eastcroft, dealing with the whole of the 
sew: brought down the Leen Valley from Bulwell and 
Nottingham. The ay will therefore be brought partly by 
gravitation and partly y Fe, ng into the main gravitation 
sewer, along which it will flow down to Stoke — the large 
outfall sewer having been constructed at a cost of £35,000, 
commencing at Sneinton and ing through the Colwick hills 
by means of a tunnel two miles long at the eastern extremity, 
delivering its contents upon the land at Stoke. This land con- 
sists of acres 22 perches cf porous gees soil, eminent! 
calculated, chemically and mechanically, for the reception 
purification of the whole of the sewage of the district. Since the 
completion of the sewer the land has been laid out on modern 
principles for the reception of the ae About five miles of 
main carriers have been constructed of Portland cement concrete, 
and these will, when the works are completed, convey the sewage 
to the different portions of the farm. Subsid carriers will 
then distribute the sewage over the land for the cultivation 
of the various crops. About 350 acres have been | 
out for the ——— of sewage, and at the present time all the 
sewage of the high level districts of the borough is capable of 
being passed over and purified upon the land. It has been found 
necessary to erect large farm buildings for the purpose of the 
operation, which are in excess of those usual uired by 
ordinary farmers. These buildings consist of stabling for about 
sixty horses, cattle sheds for ahout eighty cows, piggeries, barns, 
cart and implement sheds, a complete system of water supply 
and diffusion, workmen’s offices, and all the various buildings 
attached to an extensive farm. These are now in full operation 
under the management of Mr. Avis. The farm is le o 
dealing with the sewage from a population at least double that 
of Nottingham at the present time, and if the reports of the Royal 
Commissioner and the advice which has been given by the 
collective Sanitary Commissions during the last twenty pe may 
be at all relied upon, the sewage of this borough may be readily 
purified and appropriated for fertilising purposes for the next 
seventy or eg years to come upon this farm. The whole cost 
of the outfall works, including the preparation of the land 
at Stoke, its drainage, the farm buildings, levelling, the carriers, 
and the other works incident to and inseparable from the applica- 
tion of the sewage, up to the present time has not exceeded 
£70,000. It is probable that to complete what has been under- 
taken about £30,000 more will be required to be expended, 
making the total ahout £100,000, which was the exact amount 
of the original estimate laid before the Leen Valley District 
Sewage Board and the Corporation by their engineer. The 
works are not yet completed, and it may be some months before 
all the sewage can be disposed of. present population is 
nearly 200,000, 


= 


Tue Decrive In Seconn-crass Passenger TRAFFIc.—A table 
drawn up from the official record shows some surpri fluctua- 
tions in the amount of second-class passenger traffic on the North- 
Eastern Railway. When the three companies, the after-union of 
which formed the North-Eastern, first worked the traffic unitedly, 
the number of second-class passengets on the line was over 
839,500 in the half-year, and it rose by 1857 to 903,400 in the half- 
year. But the growth of the liné did not increase the nnmber 
of travellers by the intermediate classes, for in 1859 it had actually 
fallen to 788,600 in the six months; and for several years it rose 
and fell a few thousands above and below that number. After 
the amalgamation of the Stoekton’ and Darlin; and the 
Newcastle and Carlisle with the North-Eastern the number of 
second-class passengers on the united system rose to 1,307,900 in 
six months, and in 1866 the maximutn of close u 1,500,000 in 
the six ths wasr Duriug the present decade, however, 
the numbers which remained tolerably stationary for some years, 
began to decline, at first slowly and then rapidly, In 1872 the 
number had fallen to 1,059,000 for the half year; fresh amalga- 
mations caused it to increase, but in 1876 it fell again to 1,023, 100 
in the six months ; in 1877 it dropped to, 919,000; further in 1878 
to 828,000, and te 709,000 in 1879, while in the present year the 
number is further reduced. In the past half-year the number of 
passengers by the intermediate class on the North-Eastern Rail- 
way was only 600,000—so that the number is very much less than 
at the formation of the company, above twenty-four years ago, 
when the total length of the line was only a part and when the 
total revenue was only about a quarter of what they now are, 


f faces are a great distance from the pit shaft, and a 


THE SCHIELE VENTILATOR.* 

In the ventilation of collieries more rapid strides have been 
made than in any other department, and with reason, for the 
efficient and economical ventilation of collieries is the most im- 
portant subject that can be studied by mining engineers, I do 
not advocate any particular fan, but wish to hear the opinions of 
all members of our society as to the various machines now in use, 
so that we may obtain as much information as ible on a sub- 
ject on which there is a great diversity of opinion throughout 
the mining community. I select for my paper the machine I am 
most. conversant with, hoping that other members will be 
induced to follow suit and write papers on the furnace or 
fan that they may be in favour of. Since it is the duty 
of every colliery manager to have the greatest amount of 
air circulating in his e, it must be necessary to have the 
best machine, I say machine, because in my opinion, and I 
think in the opinion of most men, a mechanical ventilator is safer 
than a furn: and wherever practicable should be used for mine 
ventilation, e@ Schiele fan, which forms the subject of the 
present paper, was comparatively unknown as a mine ventilator 
a few years back, but latterly it has made rapid strides in public 
favour, the chief poitits which are claimed in its favour being a 
reasonable cost, no repairs 60 far as the fan is concerned, a 
high effective economical working result, small consumption of 
stores with a greater capability for producing an increased quan- 
tity of air in an emergency than any other fan, as there is nothing 
to get out of order, and from the peculiar construction of the fan 
it can be run at almost any velocity. I will commence with a 
description of the fan, which is a self-contained machine. 
The internal moving of it are constructed entirely of wrought 
iron, the blades and disc forming practically one solid mass 
of wrought iron, which is secured by heavy cast iron bosses keyed 
on to the fan shaft. The heaviest parts of the revolving mass 
are at the centre and not at the Perip! ery, which is a great gain 
in safety. The actual speed at whi 

ater, and generally not so great as that of the larger fans 
ps on used. A 12ft. diameter fan, for instance, the average 
speed of which is about 160 revolutions per minute, is about 
equal to 36ft. Guibal, the average speed of which would 
case the peri speed of the jele is not so great as tha 
of the Guibal, “The air is drawn into the fan equally at both 
sides, and is there held in perfect balance, so that there is no 
objectionable strain on either bearing, and iastead of being dis- 
charged from the blades i diately against an opposing surface 
of brickwork or other casing, is given off into a ually increas- 
ing volute chamber, which terminates at the widest part, viz., 
the exit chimney. 

There is nothing in the construction of the fan to prevent its 
being run with perfect safety to double its normal working 
om. | and this is a very great advantage in any ventilating machine 
to meet contingencies which may occur underground when it is 
sometimes desirable to send @ very much larger quantity of air 
through the mine. As regards the method of driving, it may 
be either direct from the first motion on the engine or by belt; as 
a rule the latter is preferable, as it prevents the transmission of 
shocks from the engine to the fan, and also provides for a greater 
elasticity in speed than would be possible if the engine were 
working direct on the fan shaft and making the same number of 
revolutions. 

At the Aldwarke Main and Car House Collieries, near Rother- 
ham, there are three of these fans now at work, the respective 
dimensions being 8ft., 9ft. 6in., and 14ft. diameter. The 8ft. fan 
has now been working upwards of six years, and is driven by a 
belt connected to a pair of small capstan engines, which happened 


aid to be on the ground, and by adding a duplicate shaft and pulley, 


were put to a use for which they were never intended. How- 
ever, during the whole of the time it has now been working it has 
not had to stop a single day nor had any expense in repairs, 
excepting, of course, the ordinary wear and tear of brasses. The 
fan ventilates a 5ft. seam at a depth of 225 yards, working on 
the bank and pillar system, and having a — output of 250 tons, 
and produces 50,000 enbic feet per minute wit! lhin. water — 
The second is a 9ft. 6in. diameter fan, ventilating the Barnsley 
thick seam at a depthof 145 yards, having a daily output of 400 
tons. The workings of this seam are very scattered, and ser 
at part 
the air has to find its way to the upcast through old goaves. 
The fan has now been igen | for three years and a-half with- 
out any accident or repair, and produces 115,000 cubic feet per 
minute with 1,in. water gauge at the surface. It is driven by 
leather belting from the driving-wheel of the engine, which is to 
the fan pulley as 3 to1. The engine is a single cylinder 20in. in 
diameter, with 3ft. stroke, and fitted with variable expansion 
valves, running about 96 strokes per minute. The cost of stores 
for fan and engine is about 8s. per week. The third fan is 14ft. 
in diameter, and has recently been put down at the Aldwarke 
Main Colliery for ventilating the mines at a depth of 420 yards, 
and is capable of producing 250,000 cubic feet minute with a 


3in. water gauge. It is driven rs 22in. cylinder engine, with 
a 3ft. Gin. stroke, and driving wheel 17ft. in diameter. Keyed 
on to the fan shaft is a pulley 5ft.in diameter—so the diameters 


SECTIONAL ELEVATION OF FAN HOUSE AND CHIMNEY 


are as 3%¢0 1. The driving wheel and pulley are connected 
by a strong leather belt 30in. wide. The engine is fitted with 
variable expansion valves, and can cut off at any part of the 
stroke. The annexed is a pair of diagrams taken from this 


engine. 

The building is so arranged that the man in charge ean examine 
all bearings without going out of the house or going into the fan 
drift, whereby he is prevented from taking a light or coming in 

* Paper read by Mr, A. Merfyn, of Aldwarke Main Collieries, Rother- 
ham, before the British Society of Mining Students, 


the machine travels is not | pj 


contact with the return air. A sectional plan of the fan and a 
sectional elevation of the fan house, drift, and chimney are here 

iven. Some managers are of opinion that it is not necessary to 

ave a man specially to look after the ventilating machines, but 
this, I think, is a mistake, for as the very working of the mine 
depends on the ventilator it is essential that it should be kept in 
as good a condition as possible, as the stoppage of the pit from a 
breakdown of the ventilating machine owing to inadequate 
attention would go a great way to pay a man’s wages. 

The cost of masonry, brickwork, timber, &c., n for the 
foundations, chimney, engine and fan houses would be, including 
labour, about £500 to £600. This, added to the cost of the fan 
and a pair of engines, one to be — in reserve in case of a break- 
down, which is about £2500, would be a total cost of about £3000. 
The above estimate was taken in the latter part of 1877. The 
following table gives the results of a few detailed experiments 
with different sizes of the fans :— 


| 358 | | $38 | Ese 
3 
2 o 18 
Fan diameter .. .. .. ..| 5°25ft. 7 7 12ft. 12ft. 
Fan revolutions «-| 169°8 297 337 162 159 
223° 202 280 
Engine diameter .. 12in. 12 16 25 20 
Engine stroke .. .. 12in. 24 24 a 20 
Engine revolutions .. 42°2 75 95 64 159 
Steam, average pressure 8°57 | 36°75 - 22°6 14°2 
Effective I.H.P. 1°75 | 37°75 - 83°4 70°8 
Quantity of air circulating in| 
Ditto .. co cc co 24,197 | 57,215 
Effective H.P. of air taken in 
Water gauge in fan drift 0°29} 1°25 2-0 1°57 1°68 
Percentage of useful effect ..| 47°15 | 47°30 | 58°09 64°7 53°1 
Ditto .. «oo «| 41°20] 49°60 | 51°60 
Ditto .. 62°07 | 52°90 


At Job’s-hill Colliery the normal working speed of the fan is 
400 revolutions per minute. At the Norley Colliery the engines 
are direct on to the fan, but at the other collieries they 
are driven by belting. 


NEW TERMINUS OF THE BERLIN-ANHALT 
RAILWAY, BERLIN 


Ow page 306 we publish an illustration of the Anhalt Rail- 
way station or terminus in Berlin, of which we gave a 
front elevation and back elevation in transverse section in our 
impression for the Ist inst. The longitudinal section given 
with this impression shows on the left the entrance portico 
in front of the fine arched facade or gable end, which is also 
shown in section. This, it will be seen, is formed with two 
main walls between, and in front of which are the offices and 
apartments. On the right the illustration shows the interior 
walls up to the springing of the roof. The whole of the 
masonry is of the fine fawn-coloured, hard-faced bricks 
— for the architecture of the Berlin School. The roof 
will be illustrated in another impression, when a full descrip- 
tion will be given. 
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ENGINEER APPOINTMENTS.—The following appoint- 
ments have been made at the Admiralty :—George Sullivan, 
chief engineer, to the Indus, additional, for service in the 

n; Thomas F. Hight, chief engineer, to the Pembroke, 
additional, for service in the Daring; and Charles Lane, engi- 
neer, to the Indus, additional, for service in the Swiftsure. 

MANCHESTER SCIENTIFIC AND MecHanicaL Soorety.—The 
opening meeting of the winter session of the above society was 
held on Friday evening at the Industrial Exhibition, Pomona 
Gardens, Manchester. After an inspection of the exhibition, a 
meeting was held in the cookery lecture-room, Mr. Alderman 
Bowes, the —— of the society, occupying the chair. The 
secretary, Mr. Heyes, presented a short report of the work done 
during the last session, and stated that the society generally 
was in a satisfactory ition. Mr. Councillor Bailey, in pro- 
posing a vote of thanks to the president, said that although they 

ad been passing through times of very severe depression, there 
was no reason to anticipate that this state of things would always 
continue. In his opinion, the best way to prevent bad times was 
by providing increased facilities for education amongst the 
people, and by the organisation of such societies as that in con- 
nection with which they were met that evening. They wanted 
to teach the people to use this world in a scientific manner, and 
he thought that in such a metropolis of engineering as Manches- 
ter it was essential that there should be a technical museum 
devoted to engineering and mechanical subjects, such as was to 
be found in many of the continental cities. In that exhibi- 
tion they had had an opportunity of witnessing the great pro- 
gress which had been made in the adaptation of gas to various 
purposes ; and he did not think there was any reason to anticipate 
that the electric light would, for the — at least, supersede 
e for general purposes, and those who held gas shares need be 

no fear of any serious depreciation of their property. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Mesars. and Co., 

LEIPSIC.—A. Twiztmever, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
31, Beekman-street. 


TO CORRESPONDENTS. 


accompa: 

address of the writer, not necessaril; 

proof of good faith. No notice 
anonymous communications, 

Cc. 
the past eight years at least, 

ing ¢ circuit instead bottom. all the 


answer. 

J. M.—The “ Bnglish Encyclopedia” is not sufficiently complete on such 
matters to make it of any value to you at all, The ia 
Britannica” has been and is being published in parts, and you can get 
those of most value to you. 

H. W. (Worcester).—Don't. The engine will work much better even as it is. 
You can gain nothing unless you had a condenser, and you cannot 

uficient water elsewhere, perhaps you can by meansofa well. If it ws 
Cg AT than 50ft., this might be of i advantage. 

J. W. H. (Wilmington Hall).—Atmospheric presswre vs the same at the same 
height above the sea all the world over. In London, with a mean barometric 
pressure oa ble of supporting a 29°9212in. column of mercury, the pressw 
——- ly 14°7 lb. per square inch. Under the same conditions it is the 
same in Paris. 

A Constant Reaper or Tue Enoinger (Kiddenpore).—Non-condensing 
compound engines have been 
new high-pressure cylinder with an old cylinder to increase the power or 
economy of an engine was patented a long time ago by McNaught. The 
patent has expired. We do not undertake to give an opinion as to alleged 
infringements of patents. We may however state, without any reference to 
the case you put, that there may be a or 
arrangement of materials, all of may be vidually old, 


STEEL FINISHING MACHINES. 
(To the Bditor of The Engineer.) 


—Can any of your mdents give me the name of a maker 
on, etter or other, fo finish Soller and mule 
r 


MELTING SCRAP. 


at starting. 


fluid enough for purpose. B. C.” will send his 
through the 


his metal 
th — more information might be available. 


to me 
R. A. 8. 
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Cape of Good 
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New Zealand, Po 
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States, Wost Coast of Africa, Indies, China vid Southampton’ 
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charged one shilling. _ The line averages seven . When an adver- 
single advertisements from cou’ ™ aecom: stamps in 
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Strand, 

On the 16th inst. = Calicut, OCHSTATTER 
+ su at India, J. G. 

Goprrry, Civil Engineer, of Elsa House, Dulvwich-road Herne hill, 
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THE LIVADIA, 


At the time of the launching of the Czar’s yacht we 
laid before our readers a set of hiealans illustrating very 
completely the general appearance and arrangements of 
the vessel, and also the results of a series of very careful 
calculations which, in view of the importance of the 
subject, we made for the purpose of estimating the 
speed. The comparisons upon which these calculations 
were based, were stated generally upon 53_ of 
the present volume, and they led to the prediction that 
the speed of the vessel would exceed the modest estimate 
of 14 knots, as guaranteed ao builders, and that it 
would probably approach 16 knots, The results of the 
trials made from the Clyde a few days ago have remark- 


They have been made as you describe, though different in detail, for | S€8, 


| Livadia in favour of yet inc 


made for many years. The combination of a b 


ably confirmed our estimate, and the speed actually 
recorded ny nearly 16 knots. In a letter to the 
Times of the 18th inst., Admiral Popoff very properly 
calls attention to the two important facts which tend in 
some to vitiate the results of the trial, that is 
in so far as they may be ed as showing the extreme 
speed of which the vessel is capable under trial trip 
conditions. The Admiral points out that, as since the 
launch of the vessel, three months ago, she has lain in 
the muddy waters of the Clyde, her bottom cannot be 
in so good a condition for speed as though it had been 
possible to follow the very usual course of ocking her just 
previous to the trial trip; and that the adjustment 
of the propellers to the best form and pitch has, as yet, 
been carried out by calculation only, but that considering 
the unusual conditions of underwater formation of the 
ship and immersion of the screws, it is extremely probable 
—especially in view of the fact that adjustment and 
modification of the propellers produced an increase of 
two knots in the speed of the Iris—that modifications by 
experiment will also improve the speed of the Livadia. 
The Admiral adds that as soon as ible the vessel 
will be docked by the large floating dock on the Black 
and wogelltg trials afterwards made. The 
results of the si trials already made are a mean speed 
of 15°864 knots, with 10,500 average indicated horse- 
power, and — the displacement at 3900 tons, and the 
area of imme midship section at 900, we find the 
speed coefficients by the usual Admiralty formula to be 
93 and 338. T fall somewhat short of the figures 
that might have been e from the comparisons made 
in the article before alluded to, and we think it by no 
means unlikely that the forecast of the designers of the 
speed will be fulfilled. 
It may be remarked that the screws of the Iris were not 


¢ | merely modified and adjusted, but radically altered in 


type, and that the successful screws now onthat vessel and 
her sister ship the Mercury are of the pear-leaf form of 
combined with spiral curvature in the direction of 
rotation. 

We may safely conclude that whether or not the 
promised modifications after docking produce an increase 
in speed, the question of speed has been solved with 
sufficient success to place the type of ship in the category 
of practically useful designs—that is, if it can be shown 
that it possesses advantages in other directions sufii- 
ciently great to compensate for the increased power and 
coal consumption necessary to produce any given speed. 
We are thus in brought face to face with the 
claims advanced by the friends of the Livadia, and these 
do not fall sbort of the statement that future ships, both 
for war purposes and for comfortable conveyance of 
paren, must of necessity possess many of the 
eatures of the Livadia’s design. The chief of these 
features is great breadth of beam combined with 
comparatively shallow draught of water, and the 
steadiness short seas conferred by 
breadth of beam upon bo Calais-Douvres and 
the Russian circular ships is so well ascertained that 


direct | 0 reasouable doubt exists that a Channel steamer of the 


Livadia form might be designed, which would combine 
sufficiently limited size to be available in the existing 
harbours with the high speed necessary for the service. 
The difficulty presented by the downward —_ of 
the propellers—supposing such a vessel to be driven by 
screws with the view, amongst other considerations, 
of reducing the effective breadth—could not with any 
convenience be overcome in the way that we believe is 
proposed for the Livadia when crossing the bars 
encountered on the northern shores of the Black Sea, 
viz., by raising the stern by the weight of temporarily 
filled water tanks forward ; but it is possible that by 
using a central pepe of smaller size than the others, 
and with its shaft so raised relatively to the others that 
its tips should not project below the level of the keel 
—this propeller only being in motion when navigating 
the harbour—the difficulty might be overcome. 

The much larger question of the behaviour of such 
broad and shallow draught vessels in long ocean waves 
is, however, a very complex problem, and one most diffi- 
cult, if not impossible, to prejudge. It may, however 
be remarked that no evidence exists of the successful 
encounter of the circular ship with waves of this 
character; indeed, on the contrary, it is said 
that Russian captains after one experience of these 
vessels in such a seaway declined to enter upon 
asecond, It is yet possible that the departure from the 
circular form even to the extent of making the length 
one and a-half times the beam, as in the case of the 
Livadia, may work as t a in the sea-going 
qualities as it has done in the speed resistance and longi- 
tudinal ——. The report of her extreme steadiness 
on the Channe > as far as Brest is most encourag- 
ing, and the careful arrangements for recording the 
nature and extent of her motions ap; to leave little 
or nothing to be desired. All who are honestly interested 
in this bold and most creditable experiment of the 
ussian Government wil watch with some anxiety for 
resent across the Bay of 
y. Upon learning these results we will return to 
the subject. 


the results of her 


BOILER EXPLOSIONS. 


Wuat we said last week concerning the phenomena of 
explosions leads naturally enough to the consideration of 
the phenomena of that form of explosion with which 
engineers and the public are perhaps most concerned. 

en an ——— takes place in a coal mine only the 
miners stand face to face with Death ; but when a boiler 
explodes in a railway station, or a crowded locality, men, 
women, and children, who have nothing to do with 
boilers or their use, may be and very frequently are 
killed, wounded, or maimed for life. It is not remark- 
able that as boiler explosions are in a sense everybody's 
concern, more has been written about them than about 
any other kind of explosion. Much of this writing is 
nonsensical ; some of it is sound and to the purpose, but 


the effect of both the nonsense and the sense has been of 
late practically to close the subject against discussion. 
Every question, it is ed, that can be raised has been 
selans and answered, and nothing more is to be said on the 
subject ; use good boilers and inspect them properly, and 
nothing more is wanted. Such statements as these are 
very good in their way, and if all men were willing to push 
investigations to a certain point and stop there, we should 
not take exception to them. But certain inquiring minds 
cannot rest content to leave a subject alone, because others 
tell them it is useless to push a ay further, and the man 
of inquiring mind will easily be able to perceive that 
nothing at all approaching finality has been reached in 
this matter of boiler explosions, and that there is present 
much that is puzzling, and much that is not yet explained. 
We pro here to show those who have hitherto 
pel ae subject from a purely practical point of 
view, that there is still something to be found about- 
boiler explosions, something remaining for investigation. 
The point we wish first to deal with is “the cause of 
boiler explosions.” Now these words have two meanings 
which ought to be distinct ; but they are, nevertheless, 
constantly mixed up with each other in a very perplexin 
fashion. Used in one way they mean one thing ; coal 
in another way they mean another thing. It is impos- 
sible to make this fact too clear. We beg our readers to 
impress it on their minds with care. In one sense the 
cause of an explosion may be a red-hot furnace crown, or 
a@ co plate, or over-pressure. With this kind of 
cause we do not propose to deal here ; we mention it inci- 
dentally. Properly defined it means, however, not the 
cause of an explosion, but the reason why the envelope 
containing the hot water and the steam was too weak to 
resist the pressure tending to burst it. In the other sense 
the cause of an explosion means the reason why the 
boiler, instead of giving way quietly, and letting the 
contents leak out, is torn into fragments. It means the 
reason why men are slain, houses knocked down, and 
devastation spread all around. The first kind of cause— 
namely, weakness congenital or acquired of the envelope 
—has long been studied, and all that need be known is 
known, perhaps, about it. It is clearly recognised, for 
example, that unless a boiler is carefully inspected at 
frequent intervals, great risk is run ; that eperting a 
boiler on a longitudinal brick mid feather is bad practice; 
and so on. Butit is not ey understood why a boiler 
bursts with violence. nkine calculated that acubic - 
foot of water, at a temperature of about 280 degrees, 
as much explosive energy as a pound of gun- 
powder. Why is this? Several answers have been 
given to the question, some of them right, others nearly 
right, most of them wrong, but none of them, so far as 
we are aware, ever going right to the very end of the 
uestion—all of them stopping at a point which leaves 
e very pith and marrow untouched. We do not hope 
to touch it now, but we hope to show, what many people 
may find it hard to believe—namely, that it has not been 
touched. 
Let us imagine that within a suitable vessel we have 
1 lb. of water at 32 deg. On top of this water let us 
suppose thet a heavy piston rests, loaded with such a 
weight that the water is under a pressure of 100 lb. on 
the square inch. Now let heat be steadily 5 until 
the water attains a temperature of 328 deg. ‘ah.; up to 
this point the water will not have boiled. To all appear- 
ance it is unchanged. It has augmented slightly in 
volume, that is all ; but although apparently unchanged, 
this water has acquired a new property. It has become 
explosive. It has received and stored up energy. While 
it remained at 60 deg. it was under the ordinary condi- 
tions by which water is environed, inert. Place it now 
suddenly under different conditions, and a shattering ex- 
—_— would be the result. The 268 deg. of heat which 
ve been imparted to it represent 206,896 foot pounds. 
In other words, 1 lb. of water has energy enough, pro- 
perly directed, to lift over 92 tons a foot high; our 
ioe can calculate for themselves what is the energy 
stored up in a boiler containing 10 tons of water, under 
a safety valve load of 85 lb. on the square inch, nearly 
corresponding to 100 1b. absolute. Let the application 
of heat be continued a little further, and ebullition will 
begin, steam will be formed, and the piston will rise, and 
we may go on heating the water until the whole of it is 
evaporated. Our1lb. of water would occupy about 35 cubic 
inches, and 1 lb. of steam at 100 lb. pressure would fill 4°33 
cubic feet of space. Let us suppose that instead of con- 
tinuing the application of heat, the load on the piston had 
been removed gradually. Then as it was taken off, so step 
by step would the piston rise, one portion after another of 
the water being evaporated or converted into steam, and 
under suitable conditions we might continue in this way 
and the water had returned to its original temperature 
of 60 deg. Let us suppose, however, that the weight 
operated on the piston to keep it down by a simple 
system of levers and a cord running over a pulley, and 
ask what would happen if the string were cut? The 
water would be at once relieved of its superincumbent 
weight. A — of it would flash into steam, and the 
piston would be ejected from the cylinder with as much 
violence as though gunpowder had been fired beneath it. 
We should have to all intents and purposes an explosion 
of heated water. Arrived at this point, we may stop 
here fora moment to say that this is the usually put 
forward and always accepted statement of the cause of 
a boiler explosion, or more accurately, of the cause of 
the violence of the explosion of a boiler. The statement 
is good as far as it goes, but it does not go far enough. It 
means that by the opening of a large leak in a boiler, 
pressure is suddenly reduced and the heated water 
explodes. But it does not give any explanation of why 
the water should explode, which is the real question of 
interest. Let us return to our illustration, and once 
again — the piston, loaded as before, resting on the 
water. Now we have seen that at the moment of which 
we are’ ing the water possesses energy enough 
stored up in it to lift 90 tons a foot high, or 1 ton 90ft. 
high. But if we conceive that the 35in. of water with 
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which we are dealing was contained in a cylinder a little 
less than 5,%-in. diameter, the load on this piston would 
be exactly 1 ton. Why does not the water exert its 
energy and expel the piston? We are now face to face 
with a very important problem, and its importance will 
be more readily understood if we say here that there is 
every reason to believe that the restraining cause is ex- 
eeedingly small, and that the water at this s is ina 
condition of unstaple equilibrium. That explosions do 
not take place continually is a fact due not to the 
stability of the water, but to the circumstance that the 
conditions which will overthrow the equilibrium are not 
readily established. They may, however, be set up and 
water may be made to explode with frightful violence. 
For example, if a drop of water be enclosed in oil ina test 
tube the oil may be raised to a high temperature, and 
the drop of water will ultimately explode, shattering the 
tube or expelling a portion of its contents. Several 
other illustrations of the fact might be given were it 
necessary. To go back, however, once more to our 
piston and cylinder. Why, we have asked, does 
not the water explode and eject the piston, seeing 
that it has plenty of energy to do so? The answer 
is that steam has not been formed, because the pressure 
is too great. We may add that pressure, according to 
the most recent researches, is the sole cause of the non- 
formation of steam. Thus, for example, ice cannot be 
melted by the application of heat in a « vacuum, 
such as Mr. Crookes has made the world acquainted 
with ; the ice passes at once into the condition of steam 
without ever becoming liquid. But when we have got 
the water in our cylinder up to 328 deg., it is evident 
that the pressure and the tendency to form steam 
balance each other very nearly, for a slight increase of 
pressure will prevent ebullition on the one hand, and a 
slight increase in the quantity of heat supplied will on 
the other hand establish it. But a little reflection will 
show that although only a comparatively small number 
of molecules in the first instance become steam, all the 
molecules are equally ready to assume the new condition. 
It is, so to speak, only by chance that one portion of the 
water is converted into steam.and not another, while all 
are equally willing to change their distance relations with 
each other. We have used the word “chance,” but we 
know that the phenomena with which we are dealing are 
the result of law, and the law which dictates that only 
a certain portion of the water shall become steam, while 
the rest remains water, is that on which turns the whole 
question, why does not the water explode as soon as 
the temperature of ebullition has been reached? That it 
does explode under stated conditions is known ; that it 
is capable of exploding may therefore be taken as proved, 
but that asa rule it does not explode is certain. That 
there is an ample store of energy in the hot water to 
overcome the pressure preventing explosion is clear. 
Nothing seems to be wanting but some initial movement 
to set the stored up force in operation ; lacking this 
initial movement we hove quiet ebullition. 

But is it certain that the initial cause is always lack- 
ing? We think not, and many boiler explosions may be 
cited, the causes of which are to this day entirely unex- 
plained by any hypothesis which has been put forward. In 
the first place it may be well to point out that the mere 
reduction of pressure does not necessarily bring about ex- 

losion. Many years ago a committee of the Franklin 
nstitute fired a cannon at a boiler under pressure. The 
shot struck it fairly, but there was no explosion ; all the 
water and steam rushed out, that was all. The reduc- 
tion must, it is asserted, be suddenly effected ; if it be 
an explosion is sure to follow. Tv this latter statement 
exception must be taken. The rapidity with which pres- 
sure is reduced must apparently be almost equivalent to 
taking the whole boiler at once off the enclosed steam and 
water. For example, a locomotive boiler will not explode 
although the top of the dome be blown clean off. It 
may be, however, that a sudden reduction of pressure in 
one place in a boiler may set up the condition of explo- 
sion, so to speak, on a small scale, and that this once 
effected the main explosion will follow. The conditions 
indicated have their analogue in the explosion of wet gun- 
cotton by the aid of a detonating cap. We know that 
steam can only move from place to place to fill up spaces 
under the operation of certain laws, and the inertia of 
steam and of water puts a limit on the rate at which 
pressure will be equalised in any vessel containing 
them under-pressure. This truth applies to all fluids, 
and is especially noticeable when the fiuid has 
a great density, as in the case of powder gas, which 
exerts anything but a uniform pressure in the bore 
of a gun. It seems to us to be just possible for 
a sudden but local diminution of pressure to take place 
in a boiler, which would be followed by the instantane- 
ous explosion— that is to say, flashing into. steam—of a 
portion of the water at the place where the pressure was 
diminished. This explosion might then suffice to over- 
turn the ee existing between the restraining 
influence of pressure and the tendency to flash into 
steam, and explosion would follow on a great scale. So 
far as we are aware there is nothing that can be urged to 
prove that such a sequence of events might not take 
lace, while much may be urged to prove that they do. 
hen, for instance, a rent issuddenly opened in a boiler 
we almost always have an explosion, but the original 
rent is known in many cases to have n conspicuously 
small. When one boiler in a bed explodes, it is 
well known that others in the same bed often fol- 
low suit, although they are sound and in good condi- 
tion. Here it seems to be clear that there is a sudden 
diminution of ager in the steam pipe coupling u 


the boilers. This is followed by, so to speak, a small 


local explosion or flashing of water into steam close. be- 
neath the opened orifice. The condition conducing to 
explosion is at once established, and the energy stored in 
the water, and kept there, as we have shown, by forces 
which it nearly equilibrates, is at once set free and the 
boiler is rent ii: atoms, 

In with such a question as this, it is impos- 


sible to avoid theorising. We know that much 
may said for and against that which we have 
advanced. But there are many important ques- 
tions which would never have been solved unless 
certain hypotheses had been first set up to explain the 
phenomena, and inquiries then directed to ascertain 
whether the phenomena and the hypotheses could be 
made to fiteach other. As we have endeavoured to point 
out, the corrosion of a boiler, or the coming down of its 
furnace crown, will not explain the reason why it ex- 
plodes, though these things are certain causes of weakness 
in the boiler, and failure ensues from them. We know 
that if a boiler gives way under hydraulic pressure there 
is no explosion, although corrosion or a_ collapsed 
flue may present. The cause of the violence of a 
boiler explosion must be sought in the pent up-energy 
stored in the water, and set free. We know that there 
is one way in which this energy can be liberated ; that is 
by reducing the pressure controlling it suddenly. But 
it is by no means certain that there are not other methods 
available for bringing about the same result ; and neither 
is it certain that the reduction in pressure must initially 
extend to the entire volume of steam and water engaged. 
To assert dogmatically that heated water cannot be made 
to explode unless the whole of the pressure is removed 
from its surface, seems to be wrong. The proposition is 
apparently contrary to much that is known concerning 
the behaviour of fluids just approaching the gaseous state. 
Further researches into the phenomena of change of state 
in matter are being aed forward by not a few able 
chemists and physicists, and there is good reason to 
hope that they may yet throw more light on the pheno- 
mena of boiler explosions. If they can clear up much 
that is at present puzzling, they will do good service. It 
may not out of place to add here that, so far as is 
known, the conditions of explosion cannot be set up in 
perfectly sound boilers. The exceptions to this rule are 
so few that the practical steam user will do well to 
neglect them. Inspection, repair, and good management 
will prevent boiler explosions completely, so far as is 
known ; and we have advanced nothing to the contrary. 


BYE PRODUCTS IN THE IRON MANUFACTURE, 


THE words “bye products” are used to denote some- 
thing made during a given process of manufacture, which 
it is not the primary object of the manufacturer to pro- 
duce. Bye products have, however, of late _~ played 
a very important part in many operations. We may cite 
as an instance gas making. The primary intention of 
the gas company is the distillation of gas from coal. 
Gas is the main product, coke is a bye product, and so 
are ammonia and coal tar, and from coal tar are 
made the aniline colours. Up to the present time, it is 
true that aniline has not actually been manufac- 
tured at any gasworks; but several engineers to 
such companies have proposed that it should be made. 
The sale of bye products is not unfrequently the only 
source of profit possessed by a manufacturer. It has 
been said, and no doubt with truth, that out of gas, for 
example, no profit is to be made, and that the metro- 
politan companies, at all events, rely entirely on the sale 
of coke and ammonia for their dividends. Whether this 
is true or not, it is certain that the bye products of the 
gas manufacture are extremely valuable. Various other 
instances of the worth of these things will suggest them- 
selves toour readers. The fact which we wish now to im- 
press on them is, that in many instances two or more ways 
certain manufacturing operations are avail- 
able. 
products be obtained, and the manufacturer who adopts 
this system of working must be able to distance all com- 
petitors who do work on a different plan. Much of what 
we have just said applies to the iron trade. Competition in 
it has reduced profits to the lowest point. It is worth con- 
sidering whether something cannot be done to improve 
the ironmaster’s position by enabling him to obtain bye 
products which can be sold at a profit. 

Up to the present the bye products of the iron manu- 
facture have been few. The gas given off from the top 
of a blast furnace is distinctly a bye product ; its for- 
mation is incidental to the smelting of iron, and forms 
no part of the iron maker’s purpose. For many years 
it was wasted ; in the present day it is carefully collected 
by elaborate appliances and used to heat the blast and to 
raise steam for the blowing engines. ‘The value of 
the gas thus utilised is very great ; it probably repre- 
sents the cost of a ten of coal per ton of finished iron 
made. The ~~ or cinder from the blast furnace is 
another bye product. We are all more or less familiar 
with the vast cinder heaps which are to be found close to 
eve last furnace. uch of this cinder contains so 
much iron that it has been found worth while to smelt it 
over again, but the greater portion is too poor 
for this. Until a very recent date it was not only 
useless but an intolerable nuisance. Lately it has 
been used for building purposes ; and slag wool and rail- 
way sleepers are now made from it. More recently still 
it has been proposed to utilise it in the production of a 
very valuable cement, better in every way than Portland 
cement. It would be too much to suppose that all the 
cinder made in the country can thus . utilised, but if 
enough of it is taken to confer on all cinder a marketable 
value a t step will have been gained. When we 
come to the puddling and the ball furnace, we find much 
cinder or slag produced which is now practically worth- 
less. Mr. Bernays, engineer of the Chatham Dockyard 
extension works, showed the members of the Society of 
Engineers, on a recent visit to the works in question, a 
beautiful building material made from this cinder and 
Portland cement. The slag is of various colours, and 
when broken up moderately small and moulded with 
cement into bricks, tiles, mural slabs, and such like 
things, and ground down on the face and polished, admir- 
able effects are produced. Slag of various kinds when 
re-melted and poured into suitable moulds produces a 
kind of basalt which may be used for tiles for roofing 
and lining walls, and many other purposes. The late Mr. 


In one of these ways only will valuable bye | : 
- A ae Thus of the two equivalents of oxygen required to burn 


Adcock several years ago spent much money in the endea- 
vour to carry this manufacture to perfection, and we have 
in our possession specimens of the work he turned out, 
which are very beautiful. But he was probably before 
his time, and his efforts did not receive the encourage- 
ment they deserved. These attempts to utilise bye pro- 
ducts have all been substantially successful, and are all 
good in their way and of the right kind. The weak point 
about them is that they do not go quite far enough. The 
quantities of raw material to be dealt with are enormous 
- sompaned with the demand, which at present at least is 
imited. 

Proposals have recently been made in the United 
States for the manufacture of iron on a system which is 
specially intended to produce bye prodes worth a great 
deal. Up to the present we believe that no step has 
been taken to carry the scheme into practice, but this 
may not be the case much longer; and inasmuch as the 
scheme is ingenious and involves no chemical impossi- 
bility, it may be as well that ironmasters in this country 
should know something about it. They are in this 
country weighted heavily enough. The adoption of any 
method of manufacture by others which would render 
them able to sell iron or steel almost at a loss, more than 
recouped by the value of the bye products obtained, 
would be little short of a national calamity to this 
country. The process to which we refer has been devised 
by Mr. James Henderson, of New York. Mr. Henderson 
patented, and tried to introduce in this country some ten 
years ago, what is known as the fluorine process. This 
consisted in puddling iron in a hearth bottomed with 
ground fluorspar, and fettled at the sides with mill scale, 
or a small quantity of other rich oxide of iron. His 
theory is that the fluorspar removes the silicon 
and phosphorus in a gaseous state, instead of 
permitting them to remain in the iron, or | pee away in 
the slag. The process was tried on a limited scale in this 
country, and with a fair promise of success ; but it soon 
became apparent that the ordinary puddling furnace 
could not compete with the Bessemer converter, or the 
open-hearth process, and so Mr. Henderson set himself tc 
devise a new furnace, and a new method of carrying into 

ractice the principle on which he proposed to work. 

he new plant consists of a gas producer of simple con- 
struction, worked on the forced draught system to a cer- 
tain extent. Mr. Henderson regards the production of 
a high temperature with a minimum consumption of 
fuel as a delicate chemical process. The proper quan- 
tity of air for the production of carbonic oxide is sup- 
plied to the fuel by one blowing cylinder or meter, and the 
proper quantity for burning this oxide by another 
meter. To use Mr. Henderson’s own words: “ While 
one meter supplies the air for the production of a required 
quantity of pe other meter supplies the exact 
quantity of air to burn them, so that there never ean 
a supply of gas without the requisite air to burn it, nor 
of air in excess of that required for the combustion of 
the gases. This arrangement renders it impossible to 
obtain any other temperatures than those required by the 
operations of the furnace, and they can be maintained 
with precision under every condition of use, yielding cer- 
tain results unattainable with the employment of other 
appliances. The meters may be two air-forcing cylinders 
driven by one steam cylinder direct, or two positive blast 
blowers, such as Baker’s or Root’s, which at each revolu- 
tion deliver a uniformly measured quantity of air. If the 
fuel be coke, free from hydrogen, they should be of the 
same size, and be driven at equal speeds to deliver an 
eyual amount of air to produce and to burn the gases. 


one equivalent of carbon to carbonic acid, one will pro- 
duce carbonic oxide in the producer from the air supplied 
by one of the meters, while the air from the other meter 
supplies the other equivalent to convert the carbonic 
oxide to carbonic acid in the combustion chamber of the 
furnace.” 


It will probably be conceded that with this arrangement 
it is possible to produce just the temperature needed in a 
furnace with the minimum quantity of fuel. Whether 
the game be worth the candle—that is to say, whether the 
saving of a small quantity of coal is or is not sufficient 
compensation for the use of two blowers—may remain 
an open question. The pro means will, we believe, 
attain the proposed end. ‘The gas is burned ina circular 
furnace, in the lower part of which is a hearth which can 
be caused to rotate, and in which what would apy 
be puddled steel, probably of high quality, would be pro- 
duced. far we have nothing very novel; the ~ 
furnace is not new, and the rotary hearth is very similar 
to Pernot’s. The details are, however, in many respects 
novel. The waste gases from the converting hearth pass 
through a second chamber much resembling an ordinary 
puddling furnace, and in this the pig is melted by the 
waste heat. The gases then neath and through 
the flues of a boiler and are thus cooled down to some 
400 deg. Fah., and they then traverse a flue in which are 
placed heating _ to warm the blast on its way to the 
gas producer. I e cooled gases are then delivered under 
water by a dip pipe ; the solids and condensable matters 
are thus svete! and the residual gasescapes bya suitable 
chimney into the air. The lining of the converting hearth 
is basic, that is to say it is composed of magnesian lime- 
stone. “the details of the process we shall let Mr. Hender- 
son describe himself in his own words :—“ When startin 
the furnace the hearth is covered with the fluorspar anc 
iron ore used for purifying, and pig iron is charged upon it 
and the blast applied, and the furnace is kept at its 
highest temperature ; after the iron melts the tempera- 
ture is reduced to about that used in boiling iron in a 
puddling furnace, for twenty minutes, after which it is 
again increased to its highest heat and lumps of iron ore 
and heated scrap iron are charged until the proper 
amount of carbon is removed, whereupon the metal is 
cast. The mixture upon the hearth becomes hardened 
by the heat during the five minutes immediately after 
placing in the furnace, and when the molten iron is 
po upon it, it does not become floated or displaced. If 
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the crude iron contains about 3 per cent. of carbon and is 
y forge, the conversion is accomplished in one hcurfrom 
time of charging the cast iron, so that one heat for each one 
and a-half working hours can be obtained, and with a 
hearth of 10ft. diameter in the clear, about 100 tons per 
day is attainable, which large production is owing to the 
eagerness with which the fluorine combines with the 
silicon and phosphorus with great evolution of, heat, 
and also to the facility of obtaining instantly the highest 
temperature by the furnace. During the twenty minutes 
following the melting or charging of the crude iron, the 
chemical reactions of the process remove the silicon and 
phosphorus as vapour, also one-half of the carbon; the 
vapour passes out of the furnace to the condenser, and is 
recovered in form of silico-fluoric acid and phosphorus.” 
Now at the first glance there is much to be seen about 
this process which will fail to commend itself to the 
ironmaster. When, however, we come to examine 
matters a little more closely, it will be perceived that there 
is little to which exception can be taken. The gas 
roducer is good. It has its analogy in the Siemens 
urnace; the rotating hearth is quite practical ; 
the melting hearth has its parallel in the Stafford- 


shire “Dandy ;” the raising of steam by the waste 
gases of a huge converting furnace with a hearth 
10ft. in diameter presents no difficulty. The great 


peculiarity lies in passing the escaping products of 
combustion through the washer, or “ cundenser” as Mr. 
Henderson calls it. This may not be done without the 
aid of a forced draught, and it no doubt involves certain 
difficulties, for the whole apparatus must be, so to speak, 
ir-tight from one end to the other. Mr. Henderson’s 
rawings show a pipe, apparently about 3ft. in diameter, 
dipping only about 1ft. below the surface of the water 
in the washer. We venture to think that this arrange- 
ment would be found quite inadequate to the required 
end. In other words, the gas would hardly be washed at 
all. Little or nothing would be got rid of but dust. 
But this is after all a detail easily set right. We have 
no reason to doubt the possibility of providing a proper 
washing apparatus either in the form of a spray tower 
or otherwise. This washing is the essential peculiarity, as 
we have said, of the proposed pro and its value 
depends on the proposition that by its adoption valuable 
bye products in the shape of phosphorus and silico-fluoric 
acid can beobtained inamarketable form. A tonof pig iron 
with 2 per cent. of phosphorus contains, be it remembered, 
no less than 44 lb. of a very expensive commodity. That 
fluoric acid and silico-fluoric acid have not been more used 
than they have been is mainly due to high price. According 
to Wagner's “ Jahresberichte,” it has been suggested for 
removing potassa from syrups in sugar refining, especial] 
when beetroot sugar is employed, which contains muc 
potassa, which interferes with the operations of refin- 
ing; for removing acid from chlorate of potash ; for 
preparing useful salts from the chloride of potassium 
ound at Stassfurt, Brunswick, Germany. The acid 
being added to a solution of this salt precipitates silico- 
fluoride of potassium, setting free hydrochloric acid— 

_ 2K Cl + 2HFSiF, =2KFSiF, + 2HCI. 
This salt can be used as a substitute for borax, and in 
place of carbonate of potassa in making flint glass. It 
can be converted into caustic potassa by first heating it 
in — when fluoride of silicon is given off, to be again 
converted into hydro-fluo-silicic acid, and fluoride of 
potassium remains behind. This salt is readily decom- 
posed by lime, or carbonate of lime, forming salts 
of potash, and leaving fluoride of calcium to be used 
again. Thus the acid becomes a mere agent, to be used 
again and again, to extract potassa from the native 
chloride. 

The advantages claimed for this process are that there 
are no waste products. All the fuel is burned to carbonic 
acid, and the two noxious ingredients in theiron, siliconand 
phosphorus, are both eliminated from it, and caught and 
rendered available for sale as bye products. Much remains 
to be explained by Mr. Henderson, and munch will have 
to be done to render the process practicable, if that 
can be done at all in the sense of securing the bye 
products —especially the phosphorus—in a market- 
able form. Whether, however, Mr. Henderson is or 
1s not as successful as he hopes to be, the intention 
1s praiseworthy, and we have no doubt that it will 
yet be carried into practice by some one. As steel or iron 
is now made, the fuel is not all burned to the best 
advantage ; the silicon and the phosphorus are wasted. 

y ironmaster working on this system will find himself 
at a great disadvantage as compared with a man who 
wastes none of his fuel, and is able to sell his phos- 
phorus and his silicon. To Mr. Henderson is at all 
events due, we think, the honour of proposing the utilisa- 
tion of the bye products of the iron manufacture on a 
greater scale than has ever been proposed before. The 
subject is one of much interest, and now that attention 

been directed to it, is it too much to hope that some 
member of the [ron and Steel Institute will take it up, 
either with or without regard to Mr. Henderson’s pro- 
posals, and read a paper on it which will produce a full 
discussion of the whole question ? 


THE METROPOLITAN RAILWAY. 

THE opening recently of the extension of the Metropolitan 
Railway to Harrow, and the early commencement of another 
of the lines of the company, give especial prominence to 
it. The Metropolitan Railway is emphatically the great 
passenger railway of the country, for its few miles of line 
carry more than the hundreds of miles of line of companies 
such as the London and North-Western or Great Western. 
Seventeen ears ago—in 1863—the Metropolitan carried less 
than ten million passengers, and in the full year’s work of the 
following twelve months it carried less than twelve millions. 
But year by year, almost without exception, the number of 
passengers has grown. In 1865, over fifteen million passengers 
Were carried ; in 1867, over twenty-three million; and in 
1870, over thirty-nine million passengers travelled on the line. 
The years that have since passed have swollen that number. 
In 1872, ever 44,300,000 were carried, but in the following 


year there was one of the few checks, and not till 1875 was 
the number of 1872 exceeded. In 1875 it rose to 48,302,000 ; 
in 1877 it had advanced to 56,175,000 ; in 1878 to 58,807,000; 
and in 1879 to 60,747,000. In the present year there has been 
a further advance, the number carried for the first six months 
of the present year being 31,592,429. When it is borne ia 
mind that this is equal to 7272 a every hour, and 
that the length of line worked by the company’s engines, 
including that of the ‘‘ foreign” line worked, is slightly less 
than twenty-five miles, the fecundity in traffic of the metro- 
politan district must be said to be marvellous. It is to be 
regretted that the official account from which these figures are 
given does not give any idea of the number of the passengers 
in * different classes, for such a return would be 
of value, 


shared in considerable degree by the ‘‘ underground” com- 
panies, and as they have shown that their capabilities of traffic 
are almost boundless, it may be expected that the oldest and 
the chief of these will in the early future know a growth as 
continuous if less rapid than in the past. 


COAL AT THE CAPE, 

Some time ago Mr, Frederick W. North, mining engineer 
of the Rowley Hall Colliery, near Dudley, left England for 
Natal to explore the coal-fields of that colony for the 
Colonial Government. From information sent home by Mr. 
North, it would appear that the best workable coal of Natal 
has been found to commence between Helpanakaar and 
Dundee, and very important coals from 6ft. to 12ft. thick, and 
extending over many miles of almost uninhabited country, are 
now proved to exist. But, although coal is being sold in 
Pietermaritzburg for £4 per ton, and at Durban at £3 per 
ton, and these coals could ut on the bank or into wagons 
at 10s. per ton, Mr. North thinks that the deposits he has 
surveyed will be of no service until railway communication is. 
provided—a matter of constructing a line 150 miles in length 


THE WALSALL BOILER EXPLOSION. 

Mr. T. W. Tratit, Surveyor-in-Chief of the Board of 
Trade, has issued his report upon the explosion of the 
Rastrick boiler at the Birchills Hall Ironworks, Walsall, in 
May last, and which destroyed twenty-five lives. Mr. 
Traill attributes the explosion, not to shortness of water, but 
to the boiler being too weak to sustain the ordinary working 
pressure. This original insufficiency to withstand the pres- 
sure, he points out, was increased by the effects of repairs, 
and by ilh effect caused by the impact of the flames from the 
puddling furnaces on plates of an unsuitable character. They 
were unsuitable because they had a very low tensile strength, 
and were deficient in ductility. All this was proved by ex- 

riments with pieces from the bottom bape: conducted at 
Toyd's Proving House, Netherton, and at Mr. Kirkaldy’s 
Testing and Experimenting Works, London. But ‘‘a very 
cursory examination” had previously led to the same conclu- 
sion, The surveyor-in-chief likewise considers that even the 
working pressure of 30 Ib. per square inch, stipulated by the 
company who had insured the boiler, was too great; and 
that ‘‘the dangerous condition of the boiler should have 
been recognised when it was inspected.” Means, Mr. Traill 
lays down, should nave been adopted to prevent the direct 
impact of the flames from the puddling furnaces on the plates 
of the boiler, An explosion under such circumstances cannot, 
Mr. Traill concludes, be considered ‘‘ accidental,” and a ver- 
dict to that effect though it may be legal, seeing that no 
criminal negligence was imputed to anyone, yet is unsatisfac- 
tory, ‘‘as it tends to encourage the idea that explosions can- 
not be prevented,” and he would have every boiler explo- 
sion, whether fatal or not, investigated by an independent 
engineer appointed by the Government. Upon the question 
of responsibility in this case, Mr. Traill shows that in these 
works ‘‘ having eight boilers with immense power for destruc- 
tion if misused or neglected, none of the servants of the 
company were really sh mgr for their being kept in a 
proper state.” He speaks of the inattention shown to the 
recommendations of the Boiler Insurance Company made to 
the owners before the boiler was accepted as insured ; and says, 
“It will occasion something more than surprise that only one 
month after thelast recommendation respecting the loading of the 
safety valves was sent, the insurance company should agree to 
insure the boilers without satisfying themselves that their 
recommendations had been complied with.” While there is 
much in Mr. Traill’s report with which we agree, there are 
other portions of it which are unsatisfactory, when regarded 
in the light of experiments made with a fellow boiler to the 
cigieted one ; that boiler apparently withstood a pressure of 
over 90 lb., and we have not heard that the boiler which gave 
way was ostensibly weaker, yet it ultimately exploded at 
less than one-half 901b. We understand that the experi- 
ments with the fellow boiler are not yet completed, when they 
are we shall have something more to say on the subject. 


THE BLEAMOOR ACCIDENT. 


TuE report of Major-General Hutchinson on the Bleamoor 
accident has just been made public. It is a very interesting 
document and does not put Midland railway management in a 
favourable light. On the 19th of August, the 3 p.m. down 
express passenger train from Leeds for Carlisle—consisting of 
engine and tender, guard’s van, seven coaches, and guard’s 
van, the whole of the train, except the engine, being fitted 
with the Westinghouse automatic brake—having been Bess 
to a stand near the north end of Bleamoor tunnel, owing to 
the flexible hose between the air pipes of the tender and 
front brake van having been blown Of the tender pipe and 
the automatic character of the brake having thus been called 
into play, was run into at the rear by the 10.35 a.m. down 
express passenger train from St. Pancras to the North—con- 
sisting of engine and tender, brake van, eight Pullman, bogie, 
and composite carriages, and brake van—the whole of the 
train, except the engine, being fitted with the Westinghouse 
automatic brake. Only three passengers complained of 
injury. In the first train the body of the rear van was 
broken up, and its wheels knocked off the rails, foul of the 
up line; the end of the body of the next carriage was 
knocked in, and it and the next carriage were buffer locked. 
In the second train the smoke-box door of the engine 
was knocked in, and its leading wheels were knocked 
off the rails. The collision occurred about 4,59 p.m 


Two questions arise for consideration. All tunnels, at all 
events on main lines, are worked on the block system. How 
did it come to pass that two passenger trains should be in the 
same tunnel at the same time? This is question number one. 
Question number two is why did the first train ee As tothe 
first question the answer is very simple. The block system 
broke down at a critical moment as it has broken down a 
hundred times before. On this point General Hutchinson 
says: ‘‘The Leeds train passed the Bleamoor cabin at 
4.45 p.m., and ‘line clear’ not having been received for it at 
4.53 p.m., though the usual time for an express train to run 
through the section, nearly three miles long, is four to five 
minutes, the Bleamoor signalman becoming fidgetty, and the 
London train having arrived at 4.50 p.m., was the first to 
commit an irregularity by calling the attention of the Dent 
Head signalman by means of the up needle which was hanging 
vertical at the time, there being no up train ‘on line.’ 
He had no excuse for acting in this way, as there 
is a speaking instrument in each cabin for enabling 
the men to ask each other necessary questions. The 
Dent Head signalman on seeing the up needle being 
moved committed the extraordinary blunder of unpegging the 
down needle from ‘train on line,’ although he says he was 
quite aware that the Leeds train had not passed.” 
The consequence was that the ,two trains came to be in the 
tunnel at the same time. As to the second cause of the acci- 
dent, it seems that the hose pipe was blown off the tender, 
and that the brake, acting automatically and properly, at 
once went on. It came out during the inquiry that the 
Midland Railway Company’s officers had been specially 
warned no less than three times that these hose couplings were 
insecure, and the Westinghouse Company offered to replace 
the defective couplings with new couplings at its own expense. 
The company actually sent the new couplings to the railway 
company, but they were not used. General Hutchinson says: 
—‘* The flexible tube was secured to the tender pipe by being 
screwed on to it, and then fastened by a brass collar. A 
representative of the Westinghouse Brake Company, who had 
obtained permission to attend the inquiry, handed in a state- 
ment showing that this brass fastening having been found to 
be untrustworthy, they supplied the Midland Company, in 
July, 1878, with a sufficient number of improved malieable 
iron clamps, to be substituted for the brass collars; finding 
that this was not being done as quickly as they thought 
desirable, they wrote again, first in September, and then in 
November, and again in July, 1879, pressing upon the com- 
pany the substitution of a new in place of the old fastening; 
notwithstanding which the present failure of the brake 
occurred from the blowing off of a brass collar more 
than two years after its use had been deprecated, and a better 
mode of fastening supplied, by the Westinghouse Company.” 
Nothing more damaging to the officers of the railway company 
can be imagined than this. They continued to use a device 
which they had been warned for two years not to employ. 
We have in the whole case a remarkable instance of the 
failure of two devices specially intended to prevent collisions 
in attaining the stated ends.” In spite of continuous brakes and 
the block system, a collision took place; but neither the 
brake nor the block system is to blame, but the officials of 
the company. On the other hand, it is to be borne in mind that 
the presence of the Westinghouse brake on the following train 
rendered that which would otherwise have been a disastrous 
collision practically harmless, No one was killed, or it seems 
seriously hurt, the speed of the following train having been 
reduced in the train’s length to about ten miles an hour from 
ed of some twenty-five or thirty miles an hour, before the 


as 
collision took place. 
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Report of the Chief Engineer of Canals, Ottawa, 1880. With 
maps, drawings, &c. 

THE origin of this very copious State document is thus 
stated in the preface. A letter from Mr. Charles Tupper, 
Minister of Railways and Canals, to Mr. John Page, 
C.E., Chief Engineer Canals, Department of Railways 
and Canals, Ottawa, runs: “I observe that you have 
not submitted a general report on the canals under your 
charge since January, 1877 ; and, as I am desirous to lay 
before Parliament, at its next session, a comprehensive 
view of the enlargement of the St. Lawrence and Wel- 
land Canals, as well as the canals on the Ottawa River, 
&c., I have therefore to request you to prepare and have 
py a full report on these important improvements 

the 1st day of February next. In doing this you will 
please describe the different works, the progress that 
has been made, and what remains to be done to complete 
the various undertakings ; and [ may add that it is im- 
portant that this should be done in a manner to be 
clearly and readily understood.” 

If we may take this ponderous volume as a fair 
sample of the character of the information given to the 
= of Canada through their Legislature, they cer- 
y of weg in relation to 
their public affairs, altho perhaps, the taxpayer may 
feel the burden of liquidating the State printer’s bill for 
this and other expensively illustrated and equally prolix 
documents. But every country, parental or colonial, if 
controlled by a Parliament, seems like our own to be 
more or less afflicted with this State paper, or, as we 
say, Blue-book producing mania, towards which many 
influences concur, not the least amongst which in Canada, 
as well as in the United States, appears to be the anxious 
fussiness of the small fry of official personages, the 
“Tadpoles and Tapers” of colonial life, to show how in- 
dispensable their activity is to progress and good govern- 
ment. The Welland Canal, which, if we mistake not, 
was the earliest of those artificial waterways which con- 
nect the Canadas with the greatest fresh-water naviga- 


tions in the world, namely, those of the great 
American lakes, was completed as to its original 
design by an Irish engineer, Mr. Killaly, recommended to 


the colonial authorities of that time by an Irish firm of 
contractors, Messrs. Henry Mullins and MacMahon, wha 
long held a high place amongst those who executed tbe 
early public works of Ireland, few if any of which can 
be considered as dating from an earlier period than the 
latter part of the last century. The elder Killaly was, 
we believe, a pupil of the late Mr. Nimmo, who had a 
large practice in Ireland, as to which unfortunately no 
permanent record exists, and by the present report we 


locomotion that this great passenger traffic is worked 
with not more than 53 engines, whilst the total number of 
carriages, 195, is in comparison with the number of travellers 
in them a marvel in railway history. But it is tolerably clear 
that there is yet a vast amount of undeveloped metropolitan 
traffic, and it is also certain that as that traffic is developed 
the future of the Metropolitan as it attains more completeness 
will be brighter even than it has been in the past. The great 
city is more and more the mart of the world, and the traffic 
and travel to and in it must increase. That increase will be ’ 
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observe that a Mr. Killaly still preserves, as an engineer, 
his ily connection with some of those great canal 
works in The Welland Canal having been com- 
we upon its original design was handed over to the 
of Works in Canada in 1841, and afforded the first 
continuous or unbroken connection by water for merchant 
ships of considerable burden between the river 
St. Lawrence and the Great Lakes. The scarcity of 
labour, its high cost, and considerations of rapid execution 
were amongst the motives which compelled the 
construction of the numerous locks and all other 
incidental works in timber, a material even still 
the most plentiful in the country. One brief 
passage we may extract as giving some idea of this 
great inland navigation :—“ In the distance—375 miles— 
between Lake Erie and the City of Montreal there are 
seven different stretches of canal, having in the aggregate 
a le of about 704 miles, on which there are fifty- 
three locks. Six of these are guard locks, at the differ- 
ent upper entrances, for the regulation in each case of 
reach below them at periods of high 
water in the river or lakes. The total height 
overcome by locks is 533}ft. Lake Erie is, 
however, 5503ft. higher than the river at 
Montreal ; the difference between the lock- 
age and the actual height of the water— 
17$ft.—is accounted for by the inclination 
of the surface of the river and lakes. The 
locks on the enlarged canals are to be 270ft. 
long between the gates, 45ft. in width, and 
when completed are to have a depth of 14ft. 
of water on the sills. This will enable vessels 
of almost any ordinary build to pass, carry- 
ing fully 1000 tons burthen ; but as the 
tendency seems to be towards increasing the 
breadth of beam and sectional area of freight 
vessels, it is probable that the canals will 
ere long be navigated by a class of vessels 
capable of er fully 1500 tons.” (Pp. 425 
of Report.) From 1841, soon after which a 
t was made for converting all the locks 
into permanent structures of stone, the works 
on the canal have been the subjects of con- 
tinual enlargement, and the carrying power 
of the navigation is now estimated as fully 
six times what it was when originally opened; 
and notwithstanding the apparently bound- 
less world of waters around, complaints have 
long been urged that the owners of corn- 
nile at the entrance of the Lachine Canal 
have usurped supplies of water for their 
wheels to which they have no legal right, 
and which diversion is, in times of low water, 
injurious to the navigation. Many of these 
1 e away a volume of water equiva- 
lent to 20-horse power for each pair of mill- 
stones, or each run of stones, as it is called 
in ; 5-horse power per pair of stones - 
of 4ft. to 5ft. diameter is in Europe con- 
sidered sufficient to drive them when fully 
fed with grain and all the adjunct machinery 
of a first-class flour-mill. It is alleged, how- 
ever, by Canadian millers that to enable 
them to obtain sufficient profit from their 
immense grist mills, frequently of forty or 
fifty pairs of stones, that the supply of water 
deemed ample in Europe is not sufficient, 
and hence the calculated allowance was 
double the volume of water per foot of fall, 
deemed ample in the Old World ; but 
this — allowance has, as just 
stated, been more than doubled by 
the usurpations of the millowners. 
In reality, the evil has arisen from 
the loose form in which the leases 
for the mill sites were made. Like 
abuscs, though to a smaller extent, 
were found to exist upon the Lower 
Shannon, in Ireland, when the im- 
provements of that river commenced 
under the direction of the late Mr. 
Thomas Rhodes, M.I.C.E. The ma- 
terials which the engineer has to 
employ, and the methods by these 
suggested, are so different in Canada 
from those of European engineering, 
that nothing is to be learned by him 
whose practice lies in England from 
this report, nor is it possible for us 
to see what ap nt advantage can 
be derived by the public of Canada 
from elaborate and expensively illus- 
trated technical details with which 
legislators can have no concern. 
> for example, we have here the 
detailed specifications and well-ex- 
ecuted plates to large scale of the 
enlar; swing bridges crossing the 
canal, prescribing the form and dimensions of every 
bolt, nut, and washer in the structure. These bridges 
are not without interest as ingenious combinations 
of timber and iron, in which the former material pre- 
dominates, but are wholly devoid of value or instruc- 
tion to the European engineer. There can be no doubt 
that reports such as t before us may hereafter 
prove of great interest and value to the future his- 
torian of the progress of civilisation in Canada; but in 
all other respects the expensive elaboration displayed 
seems to us as presently useless as it is unsuitable to the 
finances of a colony, having other pressing demands 
a all the funds it can procure, prominent amongst 
which stands the Canadian and Pacific Railway. One 
or two points of interest to the physical geographer 
are to be found scattered in this report; for example, it 
is stated that from the observations of a long series of 
years. the dry and wet season surface levels of these 
immense American varies from 5ft, to 6ft., but 


during the same long period the mean surface level has 
not been found to vary; so great a difference of level 
indicates that notwithstanding the enormous extent of 
these lakes viewed as compensation reservoirs, the annual 
aupply of water is still greater. It also points to the 
fact that civilisation and the clearing of forests have not 
as yet, and probably may not for centuries to come pro- 
duce any very sensible effect upon the water supply that 
—_ rains and melting snows pours into these immense 
ins. 


The River Tyne; its History and Resources. By the late 
James Gururig, Secretary of the River Tyne Commis- 
sion. Newcastle-upon-Tyne: Andrew Reid. 1880. 

THE author of this work did not live to see its publication, 

but though it did not receive his final revision, it bears 


every mark of having been rev with care. It is pre- 
fa by a short biographical notice of the author, who 
seems to have been a man of more than usual energy, and 


to have taken great interest in educational questions, and 


PRE3S 


RICHMOND'S RELIEF STAMPING 


to have been a most energetic worker in the affairs which 
have been the business of the Tyne Commission, the 


part played by him in the Newcastle and Tyne improve- | 


ment works being of a very important character. hen 
only eighteen years of age, he was elected member of the 
Gateshead Mechanics’ Institute Committee, and was 
re-elected until 1853, when he became the secretary. In 
the same year he received his first appointment under 
the Tyne Improvement Commission, with which he 
remained until his death. In the ancient history of 
the Tyne he took t interest, as well asin its own 
modern development, and that of its chief towns and 
trades, The first part of the volume, therefore, deals 
at considerable length with the very early history of 
the Tyne and its subsequent management, or mismanage- 
ment, under the old and then the reformed cor- 
porations of Newcastle. A great deal of highly 
interesting information is comprised in this part. From 


the Roman to the Saxon and Danish periods little 


is known of the Tyne from a trading point of view, 
though a good deal of historic value is accessible of what 
were afterwards known as Tynemouth, Hexham, and 
Jarrow, which when known as King Ecfrid’s Haven, is 
said to have been able to contain all the royal vessels, 
/These need not have been very numerous or re- 
| quired very deep water or much room ; but it is said that 

vessels could formerly proceed up to the Don, three miles 
inland from Jarrow. mains of what appear to have 
| been harbour works have been found at N orth Shields, 
or the work of the early priors of Tynemouth. 
|The district of Newcastle, which took its name from 
the “new castell” built by William Rufus, suffered ter- 
‘ribly from the Norman Conquest downwards for very 
many years. Emerging from insignificance to ee 
tive importance soon after the reign of William L, its 
| “laws and customs” were adopted for Sunderland and 
Gateshead, and by many boroughs of Scotland. The first 
distinct reference to the coal trade on the Tyne seems to 
be in the charter of King Henry ITI. in 1239 to the free- 
men of Newcastle to dig coal in the Castle 
Field and the Forth, but it seems probable 
that coal was shipped from the Tyne before 
the end of the twelfth century. Its passage 
by sea to London is referred to soon after 
the charter of Henry III., though it was not 
until 1306 that its use in London was pro- 
hibited. Few ports, and perhaps no port in 
the kingdom, is so remarkable for numerous 
and protracted contests of jurisdiction and 
interests as the Tyne; and the accounts given 
by the author of the stubborn determination 
on the part of the old corporations of New- 
castle not to do anything to improve or 
maintain the trading capabilities of the river 
show that, great as were the enemies to be 
contended with from without in che early 
days, the friendly enemies within w2re only 
less obstructive to the thorough development 
of the port, even down to the early part of 
the present century. The first steamship 
communication between London and New- 
castle was, it appears, effected in 1824, when 
the Rapid accomplished the voyage in fifty- 
six hours. Yet the systematic conservation 
of the Tyne, and the adoption of steam 
dredgers and other such necessary appliances 
commenced but comparatively recently. 
Time after time petitions for improve- 
ments were made to the Newcastle Cor- 
poration, but without effect ; and though in 
1813 Rennie was en d to report on the 
capabilities of the Tyne for improvement, 
nothing came of it. He sent in a report in 
1816, after expensive surveys and soundings 
had been ma e, and proposed plans for im- 
provement of the river and port; and this 
report was followed by others, and by one 
in 1834 by Joshua Richardson, who upheld 
Rennie’s pro ; but the Corporation did 
nothing. is old Corporation ceased to 
exist, and a new Council was elected in 1836 
under the Corporations Reform Act; an 
though great show of doing many things 
was then made, it was not until after a 
great couservancy contest in 1849-50, be- 
tween Gateshead and Shields and the New- 
castle Corporation, which ended in the 
passage of the Tyne Conservancy Act, and 
the establishment of the Commission 
in 1850, that any comprehensive im- 
rovement works were carried out. 
rom that time the unimproved 
river has been gradually changed 
into one capable of supporting and 
accommodating one of the world’s 
greatest shipbuilding centres. Of 
the rise in the industries of the 
Tyne, Mr. Guthrie has given an in- 
teresting account, comprising the 
construction of the Tyne and Jar- 
row Docks, and the execution of the 
many and extensive plans for im- 
yoo designed by the engineer, 
Mr. J. F. Ure. The present condi- 
tion of the river, and ports and 
docks, and the trade and commerce 
of the whole are at great length 
described and accompanied by com- 
rehensive statistics relating to these. 
he construction of the swing —_— 
which in 1876 replaced the old 
masonry bridge built in 1771, was, 
amongst others, a work of t im- 
portance. It is one of the longest 
swing spans yet built, the two open- 
ings afforded by it being each 104ft., 
and it thus admits the rae ot 
vessels of considerable size into the parts of the river 
| previously shut out from them. 
Although written by one whose whole life may be said 
_ to have been devoted to the river which it describes, it 
is throughout penned in an impartial spirit, and without 
any exaggerated comparisons between the difficulties 
' which have been overcome, or the works effected on the 
| Tyne and other rivers. The book is of much interest to 
others than Tyneside dwellers, as especially to engineers 
interested in river improvement. 


Das Schwimmende-Flottenmaterial der Seemiichte. By J. F. 
Kronenrets (K. K. Hauptman d, R.). Vienna, Pest, and 
Leipzig. Hartleben’s. 1880. 

Tuts is a most valuable work for reference. It comes 

out at a disadvantage as concerns “3 ore readers at this 

time, because King’s book noticed last week has just 
brought us up to date, and most of us prefer to have the 
information in Nevertheless, anyone who 
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ishes to obtain full information on the subject of ships | increase. Good orders have come into the district for cables | structed, the pit tubs simply rest upon open |bearings, which 
7 will do well to purchase this work, even if | #”4 river chains. have to be constantly re-oiled, and being exposed to the dirt and 
inted with the German lan for the During the last week several large orders have come into the | dust, quickly become clogged, so that not only is the free action 
they are apes ye 8 : anguage, ; district for railway chairs, and a Dudley firm has taken a large | of wheels interfered with, but the wear and tear upon tho bear- 
sake of the cuts. There is no —— to give information | order for castings, &c.—some 10,000 tons—for the Liverpool Cor- | ings is tly increased. Mr. Reilly’s invention, which has 
nnery, and many other scientific questions discussed | poration. The same house has also large orders on hand for | alread em much commended, is designed to do away with 


on 
by King. Careful sections and plans, however, are given 
of a yo number of vessels, showing the armour, with 
dimensions and other information precisely given. How 
many may be gathered from the fact that one or more 
cuts of thirty-one armour clads and three wooden ships 
are supplied of the English ships alone, of which King gives 
thirteen. We are not in any way noticing this to dis- 
King’s work. He selects typical vessels and gives 
much fuller information and beautiful descriptive cuts of 
the more important ships, besides dealing with the scientific 
uestions above referred to. Our object is to point out 
the value of Kronenfels’ work for reference, even to those 
who already possess King’s. Curiously enough only 
eight a oo appear in both books, so that anyone 

possessing both has cuts of thirty-nine English vesse. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHA} WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

J am this week able to furnish the prices for the new quarter of 
other branded ironmaking concerns than those particularised in 
my last report. The list of one company shows that the reduc- 
tion in the case of bars of a few sections is upon the previous lists 
at the end of May last, as much as £1 and £1 10s. per ton ; while 
as regards most round bars of the larger sections, as also rivet 
iron hoops, sheets, and boiler plates, the general market reduc- 
tion of 10s. per ton has been adhered to. ‘ 

The new quotations for bars of Messrs. John Bagnall and 
Sons, Limited, West Bromwich, are: Flat bars, lin. to 6in., 
£7 10s., and 64in. to 9in., £8. Round and square bars, 44in. to 
4in, are £8 10s.; 4gin. to 4hin., £9; 4gin. to 4fin., £9 10s., and 
4éin. and 5in., £10. Bars exclusively round, of the sizes 5 hin. 
and 5}in., are £10 ; 5gin. and 5hin., £11; 5gin. and 5jin., £11 10s.; 

in. and 6in., £12; 6}in. and 6hin., £13; 6Zin. and 7in., £14; 
Thin. and 7jin., £15. 

Touching the 30s. dropin Messrs. all’s previous list, round 
and square bars 4jin., dtin., 4gin., and 4}in. were classed together. 
and priced at £10 per ton. In their present circular 4jin. an 
4}in. are lower by £1 10s., and a separate line is made of 4éin. 
and 44in. which are lowered by £1. The 20s. drop is also upon 
round and square bars of 3gin., 3#in., 3gin., and 4in., which are 
now by the foregoing firm priced at £8, against £9 in the previous 
circular. A similar drep appears in — of flat bars of 61in., 
7in., 8in., and 9in. Round and square of 48in. and 4fin. are 
likewise dropped £1, but 5in., which were previously classed with 
the above, are reduced only 10s. 

The other prices of Mesers. Bagnall are: Turning, and horse- 
shoe, and guttered-shoe bars all £7 10s. per ton ; plating bars and 
angle bars up to eight united inches, are £8. t rivet iron is £9, 
and best best ditto, £10. Hoops of the sizes varying from 6in. 
to lin. wide, and of from 14 w.g. to 19 w.g., are "ts. Gas —_ 
from ain, to 6jin. wide is £6, from 6fin. to 8hin. £6 10s., an 
from 84in. to 12in. £7. As to sheets and plates the prices are : 
Singles, £9; doubles, £10 10s.; and lattens—27 w.g.—£12 ; 
boiler plates to 5 cwt., stamped ‘Crown J. B. Bagnall t” are 
£9; double best, £10; and treble best, £11. Chequered plates 
to 42 united inches wide are £9 10s. 

The Pelsall Coal and Iron Company, Limited, of Walsall, 
inform me that they are not issuing any new “list ;” still, they 
are open to consider offers based upon the altered condition of the 


e. 

Messrs. William Millington and Co., Summer Hill Ironworks, 
Tipton, quote their prices upon the basis of—bars, £7 10s.; S. H. 
plates, £9; and best S. H. plates, £9 10s. The “Lion” bars of 
the New British Iron ee Dudley, are reduced to £7 10s. 
md ton at the works, and other descriptions of iron in proportion. 

he firm notify to customers that they will be “‘ glad to enter 
orders for approved quantities and specifications at the reduced 
price until further notice.” 

e mills and forges are this week in slightly better re cs 
ment, as the result in part of the business done at the quarter 
meetings last week, but more on account of the demand by the 
large consumers for good iron of heavy sections. The quantity 
sent from the works shows a tendency to increased tonnage. 
Simultaneously lighter deseriptions manifest no decline in the 
exported aggregate. There are few works that are without orders, 
even where for some time t trade has been very slack; yet 
most firms complain that the transactions are without vitality, 
and are ible in the great majority of instances only when 
prices will be accepted which mean a very narrow margin of 


profit. 

Sheets were to-day in improved request to meet the better 
demand which the galvanisers are this week experiencing from 
Australia. There is more Gotog a the works in marked finished 
iron on Government account. e Earl of Dudley’s Round Oak 
Ironworks has lately booked a fair contract from the Ca 
Government for certain specialities, and the works are 
occupied upon products for use in some of our own dockyards. 

The meeting, this afternoon, of sheet firms to receive the rules 
was numerously attended, and confi in the —_ of 
the association was expressed ; but dull trade would destroy it. 

In the interval since last Thursday the prospects of the hema- 
tite and Spanish ore pig trade have perceptibly improved, owing 
not a little to the transactions and inquiries in the North for rails 
and steel ship-plates. At the same time it has been ascertained 
that American firms have been making very large purchases of 
orein Spain. There is information that a quarter of a million 
tons of ore has been bought. Purchases so large, it is asserted, 
will increase the market quotations of the material. Principals 
were not therefore on Wednesday anxious that their representa- 
tives should press sales of pigs made from foreign materials. This 

its effects upon consumers, certain of whom were to-day— 
ursday—in Birmingham more desirous of placing orders than 
= were on the previous Thursday. Consumers here last week 
could not be eo ge by special quotations a little within £3 10s. 
per ton delivered. ‘To-day a few sought to buy upon terms to 
which last week they affirmed indifference. Yet sales were not 
brisk, for no positive advance was declared ; and too many con- 
sumers maintain a halting mood until makers put up rates under 
circumstances which pronounce their ability to uphold it. Most 
makers quoted Cumberland and Lancashire hematites and pigs at 
£3 10s., but the price could not be realised. 

High-class native all-mine pigs were offered at £3 5s., but failed 
to . Medium pigs were easy from £2 15s. down to £2 10s., 
while cinder pigs ranged from £2 2s, 6d. down to £1 17s. 6d. 

Pig iron statistics show that out of the forty furnaces which 
were relighted owing to the American deman , no fewer than 
eighteen have been blown out in, and there is not a demand 
for the — of the forty-five furnaces which remain. 

Coal is upon little better sale on household account, but at 
hardly any better prices. Iron making coal is selling slightly 
better at the mills and forges, but furnace coal and coke meet 
with only a dull trade, and buyers are pressing colliery proprietors 

le for Tipton and Cradley are selling well, and a 
large business is now in hand with prospects of a still further 


other corporations. 

The old-established and extensive firm in Wolverhampton of 
Messrs. G. and W. Underhill, iron merchants, has just dissolved 

artnership 3 mutual consent. The senior partner, Mr. George 

zees Underhill, retires on account of the infrmities of age. In 
future the business will be carried on by Mr. William 

ill and his son, Mr. W. Underhill, Ve 

The arbitrators under the South Staffordshire Mines Drainage 
Acts have intimated their intention to make a draught mines 
drainage award for Old Hill district. The rate required is set 
down at 3d. per ton on fire-clay and limestone, and 6d. per ton 
on ironstone, coal, and slack, and will be levied as usual for 
twelve months. Iu accordance with the provisions of the Act 
ber _ on the south side of the river Stour are exempt from 
ratal, 

‘The annual report of the Darlaston Coal and Iron Company, 
Limited, shows that the year’s profits available for distribution 
amount to £1661, the whole of which will be required for the 
debenture shares. The ironworks still remain idle, ‘‘ the direc- 
tors not having felt at liberty to divert from the collieries any 
— of the not too ample funds at their disposal.” An effort 

however about to be made to form a separate company to rent 
and work one portion of them. The company now hold four 
colliery leases. 

The nailers in the South Staffordshire and East Worcestershire 
districts are considering the desirability of sending an appeal to 
all the — asking them to pay at a uniform rate on the 
—— of 5 per cent. reduction from the list of January, 1879. 

‘he proposal does not meet with much support, but if the 
masters were to consent it would mean a good increase upon all 
classes of nails, as at — all the masters are paying 10 per 
cent. for best work and 20 per cent. for common work, below the 
list. In some departments of the trade orders are reported to be 
more plentiful, but others continue to be Me depressed. 

e@ operative rivet-makers in the Blackheath and Rowley 
districts are said to be fully employed, especially those d 


nder- 


al 
these disadvantages, and may be briefly described as follows :—In 
the first place the wheels, instead of being fixed, run loose upon 
the shaft, and the boss of the wheel is so constructed as to form 
an oil-box containing a sufficient quantity of oil to constantly 
lubricate the wheels for months without replaci The outsi 
of the boss, which is made solid, is recessed beyond the end of the 
bearing to the extent of fin. to contain oil, whilst the inner 
rtion of the boss is bored through on the outer rim, and these 
oles, which also contain oil, communicate with a groove in the 
centre of the boss, which passes the oil on to the bearings. These 
apertures are tightly closed by means of turned collars bolted 
over the holes, and as the outer portion of the boss is solid, the 
oil-box is kept perfectly closed from dirt and dust, and left free 
to act upon the bearings. A further is 
secured by the wheels being fitted loose and allowed free action 
inside the boss. The tub, by the independent play thus secured 
to each wheel, can be turned readily in any direction. 

There is a very fair demand in the Barrow-in-Furness district 
for all qualities of hematite pig iron, and the tone of the market 
has improved since the quarterly meetings which were held last 
week, Makers of iron are very fully employed; that is to say, 
that only about one-fourth of their plant is standing idle. This, 
under the circumstances, must be idered satisfactory, b 
the producing capabilities of the districts are now so considerable. 
Prices have not shown any disposition to change. The output 
of the furnaces is s ily maintained, and as makers, generally 
speaking, have large engagements to fulfil, there is no need to 
apprehend any change in this direction. Makers of steel are 
busily employed, and their works are likely not to produce much 
less metal during the winter taan during the summer. Rails and 
merchant qualities of steel are in steady request, and the foreign 
markets are much more open than they were to British manufac- 
turers some time ago. Shipbuilders have booked new orders, 
and a brisk trade is assured at their works for some time to come. 
Finished iron is in steady request at late values. There is no 


in the manufacture of gas rivets. 
The apt A and Dudley tramway scheme having received the 
sanction of Parliament, the work of laying down the tram lines 
will be commenced at an early date, and will be prosecu 
without delay ® its completion. At the present time the pro- 
moters are only authorised to use horses, but during the next 
session of Parliam ent they hope to obtain powers to employ 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

ALTHOUGH as I pointed out last week there is a considerable 
amount of speculation going on in this district in warrants, in- 
duced by the firmer tone reported from the Middlesbrough and Glas- 
gow markets, so far as what may be termed legitimate business 
is concerned, there is extremely little doing. Consumers are 
slowly working off the iron already bought, but there is com- 
paratively little or no iron beyond this required for the present 

ear. ‘There are inquiries which, however, lead to very little 

usiness for deliveries over the first six months of next year, but 
for the present at least iron users evidently do not believe in 
any permanent advance in prices, and where holders have to 
ag sales for prompt delivery they have to take extremely 
ow figures—in fact iron can be sold for shipment at better 
prices then consumers here are at present willing to pay. 

Lancashire makers of pig iron are securing so few new orders 
that to keep their furnaces going they are mainly dependent 
upon deliveries on account of old contracts which, however, are 
now being rapidly worked off. For delivery into the Man- 
chester district their quotations remain at 47s, 6d. for foundry 
and 46s. 6d. for forge less 24 per cent., but they are open to 
offers at under these figures for prompt tig 

In outside brands prices are very irregular. For Lincolnshire 
and Derbyshire irons delivered equal to Manchester there are 
sellers ranging as low as 45s. and 45s. 6d. per ton less 24, whilst 
for g.m.b. Middlesbrough brands sellers are firm at about 
47s. 10d. to 48s, 4d. per ton net cash ; of course at these figures 
north country irons meet with no inquiry here, and even in 
Lincolnshire and Derbyshire irons only a very small business is 


reported. 

The finished iron trade is very dull; since the quarterly meet- 
ings buyers have been offering lower prices than makers at 
mie ee care to accept, and there has therefore been very little 

usiness doing. The average quotation for bars delivered into 
the Manchester district is about £6 per ton, but the market is 
weak, and for prompt specifications less would be taken. 

As an indication of the low prices ruling for other descriptions 
of manufactured iron I may mention that the Heywood 
Board have just accepted a tender for pipes delivered into their 
district at £4 12s. 6d. per ton, the sizes being 4in. and 6in. 

In the Oldham district machine makers are reported to be very 
busy at present upon orders for shipment. ‘ 

house collieries in this district are now generally 
receiving orders to keep them going pretty near full time, but 
cousiderable stores are still held, and although advanced lists 
have been sent out in some cases, any actual upward movement 
has not yet gone much beyond a hardening up to the full list 
rates. A general advance in prices at the close of this month is, 
however, being talked of in the trade. Other classes of fuel are 
still without material change. The local consumption of common 
round coal for iron making and steam purposes does not increase, 
and as supplies are abundant low prices have tobe taken. Engine 
fuel steady at about late rates, the 
incre: production of slack not having as yet any materially 
weakening effect upon the market. The average prices at the 
pit mouth are about as under :—Best coal, 8s. to 8s. 6d.; seconds, 
6s. 6d. to 7s.; common coal, 4s, 9d. to 5s. 6d.; burgy, 3s. 9d. to 
4s, 3d.; and good slack, 3s. to 3s. 6d. per ton. 

A tolerably fair shipping trade is being done, with if anything 
rather better prices being obtained. 

A special meeting of the South Lancashire and Cheshire Coal- 
owners’ Association was held on Tuesday at the Queen’s Hotel, 
Manchester, to consider what course to adopt in view of the 
altered conditions which will be introduced in the relations 
between the coalowners and their mines by the operation of the 
Employers’ Liability Act. Mr. E. Pilkington, the president of 
the association, occupied the chair, and there was a numerous 
attendance. After the matter had been discussed, a committee 
was appointed to consider the question and report to a future 
meeting on the best course to be adopted. 

The miners in the West Lancashire district are now agitating 
for an advance of 10 per cent. in wages, and the extraordinary 
feature in the matter is that they have reversed the ordinary 
course ‘of p ure. Instead of the coalowners first getting 
higher prices and the men then demanding higher wages, the 
miners ask for an advance in wages first, and the masters are 
then to get advanced prices if they can. Of course I need 
scarcely add that any advance in wages will have to be depen- 
dent upon the coalowners being able to obtain better prices. 

While I am referring so much to mining matters, I may 
mention an ingenious invention which has just been patented by 
Mr. James Reilly, of the Pomona Gardens, Manchester. This 
consists of an arrangement for a constant automatic lubri- 
cation, and also for giving more freedom of action to 
wheels of colliery tubs, &c. As at present generally con- 


h in the coal trade. Shipping is scarcely so well employed 
as it has been of late. 
A new furnace was blown in by the Barrow Hematite Iron 
and Steel Company on Wednesday. It has been built on the 
site of Nos. 1, 2, and 3 at their works at Hindpool. The old 
furnaces were built on the open-mouthed principle twenty years 
ago, and have been pulled down to give room for furnaces of 
larger capacity. All modern improvements will be embraced by 
this furnace. It is the largest one in the ion of this com- 
ny. Its measurements are:— Total height, 62ft. 3in.; and 
iameter at the bosh, 21ft, Three Whitwell stoves 18ft. in 
diameter and 50ft. in height have been erected. Theincline used 
for the old furnace has been altered to suit the new one. Messrs. 
Beasley and Sons had the contract for the furnace, Messrs. 
Westray and me gn that for the stoves, and Messrs. Wood- 
house that for the brickwork. Twenty-one years have elapsed 
since the first furnace was — at Barrow. 

The Anchor Line steamer Furnessia, launched from the yard of 
the Barrow Shi a Company on Tuesday, isthe largest passen- 
ger steamship built in England so far, save the Great Eastern, and 
very closely approximates those memes 4 launched on the Clyde. 

he is owned by the Barrow Steamship Company, and wi 

be placed on the Anchor Line service from Glasgow to New York. 
Her dimensions are—Length, 445ft.; beam, 44ft. 6in.; depth of 
hold, 34ft. 6in.; gross tonnage, 5500 tons; and displacement when 
drawing 26ft. of water, 9900 tons. She will be rigged as a brig, 
and will have two funnels. Accommodation will be provided for 
200 cabin, thirty second-class, and 300 steerage ngers. Her 
engines are 600 nominal and 3800 actual horse-power, the high- 
pressure cylinder being 49in., and the low-pressure cylinder 100in., 
with a stroke of 5ft.6in. The Furnessia will be ready for sea in 
about two months, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Moke cheering accounts reach me this week from some of the 
colliery districts. At Aldwarke Main Colliery—Messrs. John 
Brown and Co., Limited—there is great briskness in gas coal, 
the Aldwarke Main Brights gas coal enjoying a high reputation 
in the English market. I have reason to know that the Leeds 
Gas Company have placed an order at Aldwarke for 20,000 tons 
of gas coal, and large quantities have also recently been ordered 
for the gasworks of Shrewsbury, Stratford-on-Avon, Wolver- 
hampton, Retford, Nottingham, Sutton Park (near Birmingham), 
Gloucester, Staleybridge, and other towns. Messrs. John Brown 
and Co. are also su plying gas coal in large quantities for the 
Paddington gasworks of the Great Western Railway Company, 
and for the London and South-Western Railway. I am informed 
that the Leeds contract was only obtained after very severe tests 
had been applied, and that the Aldwarke mineral proved itself 
pot — of unusually high properties both as a gas and 
coking coal. 

Heavy orders have also recently been placed with the same 
colliery for “‘ hards” for the Great Northern, Great Eastern, the 
North-Eastern, the Manchester, Sheffield, and Lincolnshire, and 
other railway companies. The price obtained at Aldwarke is a 
minimum of 6s. per ton, which is rather higher than the average. 
There is again some talk of increasing the price of steam fuel, 
which, at anything under 6s. 6d. to 7s., is far too cheap. At 
Warth Main I hear gas coal has also been very largely ordered, 
and in this district of the coal-field there will undoubtedly be 
good He erie pe for the miners this year at least. 

In boiler and ship-plates there is a great deal pf business doing, 
the large works being exceptionally busy on these goods, whi 
are being sent to the Tyee, the Wear, the Clyde, and nearly all 
the shipping districts. Steel boiler plates are still freely ordered, 
and there is every probability of their being yet more largely 
called for before the year has expired. 

From inquiries made in different quarters this week I am 
convinced the ion trade is in a better state than is generally 
supposed. At all our largest establishments, so far as I can hear, 
full employment is being given. Work is about to be recom- 
men at the Rotherham old forge (late Messrs. G. and J. 
Brown and Co., Limited), by Messrs. Hart and Newsum, the 
new proprietors, who expect to commence operations in about 
a fortnight. There is undoubtedly a good deal more doing in the 
iron le than irenmasters themselves appear willing to acknow- 


ore trouble is threatened in the file trade. When trade was 
depressed the men conceded a reduction of 10 per cent. on the 
understanding that when trade improved it should be returned to 
them. Trade did get better in the earlier months of this year, 
and the employers resumed payment of full list prices from y 
last. Business has again and the are once 
more demanding the reduction of 10 percent. I hear that the 
forgers are disposed to accede to the request; but they are certain 
to be over-ruled by the file cutters and grinders, who decline to 
make any concession. A crowded meeting of the trade was held 
on Monday, when resistance was decided upon, and it was ~ 
to pay a levy of 3s. per week per man towards the mee of any 
who might be deprived of as bo through this decision. 
Messrs. Walker and Hall, Electro bane oward-street, have 
succeeded in obtaining the order for furnishing with silver and 
ipping Company, the Assyrian Monarch an e Persian 
Menuien The first was launched at Hull, and the second at 


316 


THE ENGINEER. 


Oct. 22, 1880, 


Dumbarton. Messrs. Walker and Hall make a speciality of 
shipping orders, and have been very successful of late. 

n the cutlery trade several capital ‘‘ home” orders have been 
received this week, and there is a general belief that the principal 
establishments have orders in hand sufficient to last them well 
into next year. The call for high-class table cutlery is particu- 
larly well maintained ; but generally affairs in every branch are 
more hopeful. 

This—Thursday—morning it became known that a con- 
iderable failure had taken place in the cutlery trade—that of 
Messrs. Joseph Fenton and Sons, Sykes Works, who trade not 
only as manufacturers, but as merchants in all parts of the 
country, and do a large steel business. The liabilities are 
£48,000, of which £15,000 is secured. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue pig iron trade has been very brisk during the past week, 
and consequently expectations have been raised ur 4 high. Asl 
have before remarked in making comparisons with last year, it 
should be remembered that the trade which had long been in an 
enervated condition was then developing rapidly into strong 
life again. If therefore a falling off should be manifested as 
compared with the autumn months of last year, it would not 
necessarily argue that the trade was in a less hopeful condition. 
As a matter of fact, however, the shipments are showing a really 
marvellous increase. There is very little demand from America, 
yet the total shipments are but little short of those in October, 
1879, when several thousands of tons were dispatched to America. 
Prices are improved fully 6d. per ton all round. For No. 3 the 
general quotation now stands at 40s. Some merchants state they 
can purchase at 39s. 6d., but as makers are not in the market 
that price can only be considered an exceptional one. 

Messrs. Connal and Co.’s stock of Cleveland iron is increasing 
rapidly, now amounting to 104,590 tons as compared with 101,880 
tons last week. 

The traffic returns of the North-Eastern Railway Company 
show an increase of £13,953 as compared with the corresponding 
week of last year, and £12,746 as compared with the correspond- 
ing week of 1878. For the sixteen weeks of the present half- 
year which have now elapsed the receipts have amounted to 
— compared with £1,777,528 in 1879, and £1,957,639 in 


Considering the briskness in the pig iron trade, the com ive 
dulness which exists in the coal trade is curious, The fact isa 
— quantity of coke has been manufactured and put into stock 
ac must be reduced before briskness can again exist in the coal 


le. 
In the manufactured iron trade there is an improved condition. 
ufacturers are able to obtain better prices for their new 
orders, and are rapidly working off the contracts which were 
taken at a reduction a few weeks ago. The demand for ship- 
plates and angles is still very great, and the mills are kept 
regularly employed upon these alone. It is said that the Wear 
Rolling Mills at Sunderland will shortly be recommenced for the 
manufacture of plates. 

The proceedings of Messrs. Bolckow, Vaughan, and Co., 
Limited, are viewed with corsiderable interest. The responsible 
managers of this company have, however, determined not to give 
quite as much publicity as heretofore to their operations with 
respect to the Gilchrist-Thomas process. They are, however 

ng rapidly to a thoroughly satisfactory result, which will 
communicated to the public before very long. 

The iron shipbuilding trade in this district is exceedingly brisk. 
On Tuesday Messrs. W. Gray and Co., of Hartlepool, launched 
another large iron screw steamer from their yard at West Hartle- 
pool. Her dimensions are:—Length, 296ft.; breadth, 37ft.; and 
depth of holds, 23ft. Gin. and 30ft. Gin. The engines will be sup- 
plied by Messrs. G. Y. Blair and Co., of Stockton. 

Since the lamentable explosion at the Seaham Colliery the 
subject of ventilation of mines has been freely discussed. Various 
proposals have been made, most of them ing much to 
recommend them to serious consideration. A patent, the inven- 
tion of Mr. soy Wilson, of Stockton, appears to possess con- 
siderable merit. I believe I am right in saying that the “‘ Patent 
Hurricane Blower” was not intended primarily for purposes of 
ventilation, although it is admirably adapted to produce a 
thorough current of pure air. I have seen the blower in opera- 
tion, and can testify to its capacity for “‘ raising the wind.” The 
invention consists mainly of an improved compound air pump of 
very simple construction and great power, with various auxiliar 
appliances suitable to the different applications to which the air 
is intended to be applied. The pump isa square wooden box 
having two horizontal divisions making three chambers. 
These chambers are fitted with plate glass, and in each of 
them is a square wood plunger having an elastic rim 
round the sides. This is worked up and down by rods 
actuated by a compound crank shaft, and in large sizes each 
plunger is lifted by four rods to ensure a uniform plumb lift. The 
rods for the lower vangus pass down through the upper 
plungers and horizontal divisions, the inlet and on valves being 
placed on the back and front of the box. Each plunger is double- 
acting, and the whole gives forth the power of six single-acting 
pumps. The amount of air discharged by a blower 3ft. square, 
working 100 strokes per minute, is 324,000 cubic feet, or equal to 
nearly 2} million gallons per hour, or to put it more inl , the 
whole of the air contained in a hall 140ft. long by d0tt. wide and 
15ft. high would be entirely changed in a quarter of an hour. 
The blower is worked by a pair of small cylinders, the th 


last year. Very little pig iron was added to Messrs. Connal and 
Co’s. stores in the course of last week, only about 52 tons, and a 
large quantity is required for use in the works at home. The 
demand for Cleveland iron has likewise improved. 

Business was done in the warrant market on Friday forenoon 
at from 50s. 44d. to 52s. 24d. cash, and 50s. 5d. to 50s. 44d. one 
month, the afternoon quotations being, buyers 50s. 3d. to 50s. 6d. 
fourteen days, 50s. 5d. to 50s. 74d. one month, and 50s, 5d. cash, 
The market was active on Monday forenoon, when business was 
done from 50s. 74d. to 51s. 14d. cash, the prices in the afternoon 
being 50s. 10}d. to 51s. cash, and 51s. 14d. one month. There was 
a strong market on Tuesday, with a fair business from 51s. to 
51s. Sid. cash, and 51s. 10jd. one month. On Wednesday 
business was done up to 51s. 4}d. prompt cash, and 51s. 7d. one 
au To-day—Thursday—being a holiday, the market is 

The better demand for makers’ iron has this week led to a 
further advance in prices, to the extent of from 1s. to 1s. 6d. 


per ton. 

In the malleable trade great activity prevails, the demand for 
ship and boiler plates and angle iron being syorge animated, 
Not a few of the makers have orders on hand that will keep them 
busy the greater part of the winter, and at many of the works 
overtime is being made. The foundry trade is not quite so 
active, but still, in most branches of the manufactured iron trade, 
a healthy state of matters prevails. Last week's shipments of 
iron manufactures from the Clyde embraced £17,700 worth of 
machinery, of which £15,000 went to Sydney, and £1800, sugar 
making, to Trinidad ; £1290 sewing machines for Spain ; £35,000 
manvfactured irons, principally castings and pipes, of which 
£5800 went to Bombay, £5720 to Wellington, New Zealand, 
£5820 toCalcutta, £5000 to Adelaide, £4540 to Melbourne, £2500 
to Sydney, £1830 to Monte Video, £1530 to Tarragona, £1300 to 
Bilbao, and £1076 to New York. 

It is now generally acknowledged that a better feeling pervades 
the coal market. The home consumption has been good, and the 
shipments are fair. Coalmasters in the West are now complain- 
ing of two drawbacks—a scarcity of good colliers, and a want of 
railway wagons for the transit of the mineral. The latter is 
explained by the fact that the railway companies are requiring an 
extra amount of rolling stock at present for the potato traffic, 
and the former difficulty is the result of a number of the younger 
colliers having gone to other employment during the late strike. 
There is no material change in prices, which are moderate for all 


sorts. 

The shipbuilding trade of the Clyde has fallgp on very pros- 
perous times. It has been very good during the summer, and 
just now a very large number of first-rate contracts are being 
placed. The London and Glasgow Engineering and Shipbuilding 
Company has contracted to build two powerful screw steamers 
for a new company to maintain weekly communication between 
Glasgow and London, in connection with the London, Brighton 
and South Coast Railway. Messrs. Elder and Co. have engaged 
to construct a vessel of about 8000 tons for an influential Trans- 
atlantic company, and two large steamers for Messrs. Donald 
Currie and Co.’s Cape line. essrs. Steel, of Greenock, have 
lately booked some very good orders. ides these, four 
Clyde shipbuilding firms are just reported to have received 
instructions to build a fleet of steamers for a new French 
company, to trade between Havre and New York. These con- 
tracts do not exhaust the list of fresh orders, which at present 
are most gratifying, and their influence upon the iron trade 
cannot fail to be very salutary. 

New steel works were opened by Mr. Colville at Motherwell, 
and by Messrs. Neilson and Sons at Mossend, on Wednesday. 
Both works have the prospect of steady employment, the demand 
for steel at present being very extensive. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

_I REPERRED lately to a spirited movement taking place at 
Cardiff with regard to ship eomgenien, and the appointment of 
a committee to audit accounts. The question is still kept pro- 
minently forward, and a good deal of feeling exists about the 
subject. The complaint is that shareholders have had some few 
substantial dividends, and then a long cessation was followed 
which is not accounted for. This little commotion amongst the 
members of old companies does not prevent the starting of an- 
other under favourable circumstances. The new one is called the 
Cardiff Steamship Company, Limited. 

Sir George Elliott is in this district this week, and this may 
account for a resumption of operations with respect to the 
Caerphilly, Newport, and Pontypridd Railway. They have 
been busy sounding the river bed with a view to the large bridge 
which will be built in the neighbourhood of Pontypridd. 

I am glad to see that the Swansea Harbour authorities keep 
their attention fixed the Rhondda Valley. The scheme 
under consideration, and which has a tolerably reasonable pros- 
pect of being matured, is to make a connecting line about three 
miles long from Treherhert on the Taff to Nib gga J on the South 
Wales Mineral Railway. By this, which, excepting that it 
includes a tunnel through Pennant rock in greater part, is not an 
arduous undertaking, Swansea Docks will be put in connection 
with the rich Rhondda Valley at a distance only of seventeen 
and a-half miles, or six and a-half miles nearer than Rhondda is 
to. Cardiff. It is evident from this that the project is a hopeful 
one, and most likely will figure publicly early in the spring. 

I note that some of the Welsh iron companies are adopting a 
very ible plan. They used to be content to remain and allow 


esas glass lining and elastic packing of the plungers reducing 
riction to a minimum, and there still being no slip or loss of 

wer. The auxiliary appliance for cooling, purifying, and dis- 
infecting air is as follows:—Immediately in front of the 
box or pump, and close to the outlet valves, is placed 
a pipe having branches leading to the outlet orifices, 
through which the air is driven by the plungers. On 
each side of these orifices is a row of small holes, through 
which water is forcibly ejected across the path of the air as it 
rushes out. Immediately in front of this again is placed a series 
of flaps of cloth or canvas, which are attached to an endless chain, 
and caused to travel the whole length and breadth of the outlet 
surface of the pump, each flap dipping in rotation into a reservoir 
of cold water, and passing over the outlets, the air from which 
dashes against the flaps, and having been partially compressed 
in its passage through the blower, is deprived of its heat under 
compression, and on regaining its natural volume is seve: 
degrees colder than the water used for cvoling it. Carbolic acid 
added to the water deprives the air of any infectious germs with 
which it may be charged. I think I have said sufficient to show 
that there is eneugh in the invention to warrant its application 
to cases of defective ventilation. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue tone of the iron market has this week been considerably 
stronger, and a fair business has been done at prices that show 
some advance, both in the case of warrants and makers’ iron. 
Advices from the United States are ve more favourable, and 
a good business is being done with the iterranean, with more 
inquiry from several continental nations. This, added to the 
active state of the manufactured iron trade at home, consequent 
upon the almost marvellous expansion of the shipbuilding trade, 
has contributed to strengthen the market, and impart greater 
confidence to almost all departments of the iron trade. There 
are 111 furnaces in blast as against eighty-nine at the same date 


customers to come to them, or write to them for merchant bars, 
pigs, &c.; now good qualified men, thoroughly competent in iron 
make, are selected as travellers, and will wait on customers for 
orders. Since the late revival in the iron business, Welsh iron- 
masters have paid special attention to the make of merchant and 
tin bar and pig, and I question much whether the import of 
Middlesbrough iron will not be lessened thereby for smiths’ work, 

Of course the B.B.H. and other brands are still in repute ; 
180 tons came to Cardiff this week from the North. 

Tin-plate continues to rule low. I note that Liverpool traders 
quote 14s. 6d. to 14s. 9d. coke; London, 15s, to 15s. 6d. This 
may be taken as tolerably near the mark. A moderate business 
is being done at about 15s. ordinary brands. The make continues 
large, and other works are coming into the field. The first sod 
for the Dynevor Iron and Tin-plate Works was cut this week, 
Dowlais is also ready for action, but is fully occupied on other 
matters than tin-plates. Steel rails are in moderate request. The 
dispute at Garnos Works has been settled. 

Large imports of foreign ore continue to arrive at Newport 
and Cardiff. Prices arelow. Ihave heard of sales at 15s. 3d. 
Patent fuel is not in very great requirement, though prices—~ 
9s. 64.—are tempting. 

In all quarters during last week there was a busy coal trade. 
The Dare Valley, in which is situated the Bwllfa coal pit and the 
well-known one of the Powell Duffryn—the Forchaman—turned 
out last month 15,000 tons more than the corresponding total of 
September, 1879. The monthly average is now close upon 
50,000 tons, Harris’ Navigation sent off some large cargoes last 
week. A fine train of as good a sample as I have seen of late 
passed over the Rhymney, thence by Caerphilly to Taffs We 
and on to Penarth last week. The whole foreign export of co: 
from Wales last week was slightly over 130,000 tons, and of this 
Cardiff sent 108,284 tons. 4 ; 

In the course of working this week a body was discovered in the 
aise Colliery—one of the many that still remain below—and 

rought up. 

The iron exports from Wales last week were inconsiderable. 
Townsend, Wood, and Co., of Briton Ferry, are loading the 


largest vessel which has come into dock with iron forthe Hast 
Indies. It is registered 1199 tons. - 

A large sale of old rails &c., is announced to take place at 
Brynnmawr, near Newport, November 2nd, 

The Ebbw Vale Company is going along with briskness, It 
wants tenders for the erection of fifty additional workmen’s 
cottages. Cyfarthfa is building a large bridge over the Taff, 
Dowlais erecting a large number of coke ovens under the direc. 
tion of a Belgian engineer. 


METROPOLITAN WATER SUPPLY. 

On Wednesday morning delegates from the various Metry. 
politan vestries and district boards met at the vestry hall of St, 
Martin-in-the-Fields, Mr. Edward J. Watherston in the chair, 
**to consider the steps to be taken in the next session of Parlia. 
ment on the question of the London Water Supply.” 

The Cuamman, in opening the proceedings, alluded to the late 
Mr. Edmund J. Smith. The early termination of an honour. 
able career, at all times, humanly speaking, to be deplored, 
seemed especially so in the case of the deceased, whose great 
ability was acknowledged by none more than by those who 
opposed his conclusions, The fact was before them that appa. 
rently they had been all but unanimously condemned. No one 
could read the minutes of evidence carefully without coming 
to the conclusion adopted in the report of the Select Com. 
mittee appointed by Parliament—viz., “That the terms of 
Mr. Smith’s agreements do not furnish a satisfactory or 
admissible basis of purchase.” In the face of such universal 
condemnation, it would be idle to discuss the terms of the late 
negotiation. The subject must be swpproached from a different 
standpoint. It was clear that the public would not entertain the 
proposition of ‘‘deferred compensation payments,” so the only 
way was to deal with the shareholders of the various water com- 
panies’ undertakings upon the principle of “‘ present value,” plus 
such compensation for forced sale ca prospective advantages as 
might be decided by arbitration, or by the water authority 
recommended by the Select Committee to be instituted 
by Parliament. In any future scheme it must be 
remembered that in no single case was there a precedent for 


communication be addressed to the Home Secretary, to learn 
whether the necessary notices are to be given; (2) that an 
honorary secretary be appointed, with instructions to communi- 
cate with the authorities of the great towns that have acquired 
waterworks, to obtain their financial results. 

Mr. James Beat, St. James’s, thought it would be quite 
childish for them to go to the Home Secretary without as ing 
that the Government Bill should contain provisions for a new an 
independent supply. How important that was ap ed not so 
4 the report adopted by the Parliamentary Committee, as 
in the draft report submitted by its chairman, but which was not 
accepted. The chairman took his cue from the report of the 
Select Committee on the Supply of Gas in 1868, which, after 
stating that no long interval ela before the companies had to 
go to Parliament, and that Parliament could then impose fresh 
regulations, went on to recommend that the consumers of gas 
should not be left to that remedy, but that measures should be 
taken for the introduction of a new and independent supply. 
They must go to Parliament for the establishment of a water 
trust empowered to negotiate with the water companies, and, 
those negotiations not succeeding, to take measures for an inde- 
ae supply. He ought to state that the experience of 
ocal authorities elsewhere which had bought up _ water 
companies was not at all encouraging. The old works were 
found very defective, and to make tkem efficient it was neces- 
sary to spend a large sum. Hence it would be necessary before 
the works were taken over that they should be examined and 
reported on by some competent expert. Mr. Beal concluded by 
moving,—‘‘ That, as the report of the Committee of Session 2, 
1880, on London Water Supply recommends that the Govern- 
ment should introduce a Bill to constitute a water authority of a 
representative character, in order that the supply of water in 
London should be under the control of some public body repre- 
senting the interests of the consumers, a communication should 
be addressed to the Home Secretary to learn if notice of such Bill 
will be given by him, and limited to such objects.” 

Mr. Berry, St. George’s, Hanover-square, in seconding the 
resolution, asked whether London was to be content with an infe- 
rior supply of water, poor in quality, when Manchester and 
Liverpool were served with plenty of the best water. He strongly 
advocated the plan of an mdependent supply. . 

Mr. Reep, Marylebone, Mr. Porrs, Limehouse District 
Boards, Mr. Camberwell, and Mr. St. 
Saviour’s, Southwark, having also spoken in favour of the reso- 
lution, it was put and carried unanimously. 

Mr. James Beat then moved—‘‘ That the Home Secretary be 
invited to state whether he will undertake to present the requisite 
evidence, and whether he will arrange between this and the 

ting of Parli t for a valuation of the works and plant of 
the several companies, for a completion of the audit to the 31st 
of December of the accounts of all companies, and for a report on 
the preser. condition of their works, and for the outlay requisite 
for their transfer in Liang? order.” 

This was seconded by Mr. Morton, but Messrs. Berry and 
Ports having expressed an opinion that it would be premature to 
discuss it at present, it was deferred, with Mr. Beal’s consent, for 
th h tha th 

r. was then appointed honorary secretary, that, as the 
chairman suggested, he might meanwhile communicate with the 
great towns which had provided their own waterworks, 


drawn without fair and reasonable compensation, not only for 
forced sale, but also for prospective advantages. It was 
scarcely to be expected that Parliament would in this case make 
an exception. But it was far from the desire of the ratepayers 
to deal unjustly with the shareholders. The ratepayers’ simple 
desire was to acquire possession of their own water supply, in 
| order to do that which was only possible under a system of 
> unity of administration—viz., as in the terms of the report, 
to provide for ‘‘a greater efficiency, economy, and equality 
of charge than that which at present exists; to remedy the { 
: defects in the present provision for the extinction of fire; 
and better to provide for the health of the community.’ 
In this latter object was the all-important one of the early j 
; | extinction of the pernicious cistern system, which on all hands 
| was agreed made ‘* good supplies bad, and bad supplies worse.” 
It remained now to see what the Government proposals might 
| be; legislation had been promised. On the one a ratepayers 
might depend upon their interests being regarded, at the same 
| time shareholders might safely trust to justice being done them. 
It behoved the companies to reconsider their demands, especially 
those whose works were notoriously defective from the absence 
= = of subsidence beds, which, in the case of the Chelsea Company, 
produced a ‘‘perfect” water. Failing such reconsideration i 
on the part of the companies, the only course was, in the 
terms of the report, “‘to proceed: by regulation of the powers 
of the existing companies, as in the case of the gas supply, 
|or by the introduction of an independent water ety 
| The companies should rightly understand that the ratepayers ; 
were in earnest, and that there was a determination on their part : 
| to obtain speedy legislation. It was desirable to press this con- h 
| clusion upon the Government, in order that the necessary parlia- 
| mentary notices should be given in November. He—the Chair- 
man—ventured to make the following suggestions :—(1) That a 
| 
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*,* It has come to our notice that some applicants of the 

Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THe ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Speeification, The 
nasi has been made by looking at Tuk ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
finding the numbers of the Specijication.] 


Grants and Dates of Provisional Pro- 
tection for Six Months. 


1816. Scourtne, &c., Tissues and Yarns, P. 
Mas and E, Deumenach, Paris.—4th May, 1880. 

2355. VaLves, &c., J. Smeaton, Moorgate-street, Lon- 
don.—10th June 1880. 

2933. Traprep C. W. Burge, Marylebone- 
road, London,—1l6th July, 1880, 

3035. Packine Fruits, &., F. Wright, Kensington 
High-street, Londun.— 23rd July, 1880. 

$116. Lupricatine, R, Irvine, Royston, Granton.—29th 

1880. 


5 

3200. J, H. Bailey, Barnsley.—5th 
August, 1880. 

$226. Cuippine Seat Skins, L. A. Groth, Finsbury- 
pavemen ndon.—A communication from F. F. 
Cimiotti and G. Cimiotti, New York.—8th August, 


1880. 

3355. CoLovrep Puorocrapaic Pants, F, H. Hallett, 
St. James's, London.—18th August, 1880, 

3361. Sucar, A. Sauvée, Parliament-street, 
Westminster.—A i ion from E. ¢ mer- 
sou, Marseilles.—19th August, 1880. 

$536. Preservinc Recorps of Snips, J. F. Fisher, 
Liverpool.—81st August, 1880. 

3616, Movine Raitway Venicies by Power, 
W. Schmid, Munich, Bavaria.—6th September, 1880. 
3665, Recerracte for Sreenino Cinpers from Asn, 
T. H. Williams, Long-acre, St. Martin's-lane, London. 

—vth September, 1880. 

$761. Heavy Guws, J. B. Howell, Sheffield. —16th Sep- 
tember, 1880. 

3765. Evecrrie Lamps, &c., E.G. Brewer, Chancery- 
lane, London.—A communication from T. A. Edison, 
Menlo Park, New Jersey.—l6th September, 1880. 

3767. Packine Bray, &c., in Bags, A. M. Clark, Chan- 

cery-lane, London.—A communication from W. L. 

Willian , San Diego, California, U.8.—16th September, 
830. 

8769. ReouLatixe the Srrep of Sream Enoines, &c , 
J.G. Jenes, Stoke Newington, London.—16th Septenn- 


ber, 1880. 

3773. Joints for Cast Iron Pires, J. Page, Glasgow.— 
17th September, 1880. 

3775. Printing Presses, W. Morgan-Brown, South- 
ampton-buildings, London.—A communication from 
the Gilman Vertical Press Company, Boston, U.8.— 
17th September, 1880. 

8777. Vessets, H. Montgomerie, Cleadon. 
—17th September, 1880. 

3779. Presses, C. D. Abel, Southampton-buildings, 
London, —A communication from W. Lorenz, Car! 
ruhe, Germany.—1l7th September, 1880. 

8781. Nats and Sprrkes, H. Sharrow, Smethwick, and 
T. King, Birmingham,—17th September, 1880. 

3783. Parer-cuttina, J. Salmon and J. Capper, Man- 
chester.—18th September, 1880. 

8787. and Scutcuinc Corton, &c., R. 
Tatham, Rochdale, and J. Taft, Manchester.--18¢h 

September, 1880. 

789. FoRMING Baws of Sopium Cutoring, &c., R. J. 
T. Hawksley, A. F. Hawksley, and H. L. Hawksley, 
Oldham.—18th September, 1880. 

$791. Burners, 8. Chatwood and 8. R, Chatwood, 
Bolton —18th September, 1880. 

3793. Nozines for Starr Treaps, F. W. Hembrey, 
Newgate-street, London.—18th September, 1880. 

8795. Door Knons, &., E. Collins, Bir- 


ingham.—18th September, 1880. 
3797. StrrcHED Macuine Banps, M. Gandy, Liverpool. 
—18th Septemer, 
.. , E. Barnes, Chesham.—18th September, 


3803. UreRaTING Rattway Swircues, &c., W. R. Lake, 
Southampton-buildings, London.—A communication 
from J. 8S. Williams, Riverton, New Jersey.—18th 
September, 1880. 

3805, Saitor’s Hat, J. Christie, Haugesund, Norway. 
—20th September, 1889. 


3807. Drivine Betr, 8. A. Dickins, St. Helen’s-place, 
London.—A communication from O. Dickins, Aguilas, 
Spain.—20th September, 1880. 

3809. Divipine Evecrric Currents for Licutino, J. R. 
Rogers, Lombard-street, London.—20th Sepie 


1880. 
3811. Prorecrina Iron and Sree. Surraces, &c., 
= <—— and A. 8. Bower, 8t. Neots.—20th Septem- 


3813. Extractive &c., J. P. Dunker, Glasgow. 
—20th September, 1880. 


3815. CLEANING and POuisHING Boots and Suors, C. 
Mattison, South ton-buildi 


gs, London. — 21st 
September, 1880, 


3817. Stoprerine Borries, H. W. Beckton, Dudley.— 
21st September, 1880. 


8819. Crorn, J. Cook and J. Turner, Manchester.— 
2ist September, 1880. 


3821. Crocs, H. J. Haddan, Strand, 
Westminster.—A communication from L. M. R. von 
Markhof.—21st September, 1880. 


~ J.-Cadbury, Birmingham.—-21st Septem- 
3825.’ Ranogs, R. Neville, Glastonbury.—21st 
September, 1880. 
Srezt, P. 8. Justice, Southam - 
Dupuy, Philadelphia.--21st September. 
‘ton, Lahore. 
— 22nd September, 1880. 
3833. Vent and Spite Peos, H. Marshall, Dewsbury.— 
1880. 


3827. Iron and 
buildings, London.—A communication from C. M. 
1880. 
3829. Oi Lamps, W. P. Thompson, High Holborn, 
ndon.-~A communication from J. 
3831. Fotpine Cuairs, G. A. Dallas, Bethnal: 
road, London. —22nd September, 1880. phe 
ptember, 
3837, Hot-pLates, F. C. Glaser, Berlin.—A communi- 
cation from R. Dinnendahl, Germany’—22nd Sep- 


1880. 
3839, HeaTine Drvyine-cLosets, &c., R, M. Ritchie, 
Edinburgh. —22nd September, 1880. 
3841. STocKING SUSPENDERS, H. M. Knight, Surbiton. 


—22nd September, 1880. 

3843, for Broycies, é&c., J. White, Coventry.— 
22nd September, 1880. 

3845. Dryine Cur Grass, &c., W. A. Gibbs, Seward- 
stone, near Woodford.—22nd September, 1880. 

3847. Exercising Apparatus, J. H. Weeks, Philadel- 
Phia, U.S,—2%nd September, 1880. 

3849. Sarery Vatves, W. R. Lake, Southampton- 
buildings, London.—A communication from H. G. 
Ashton, U. 8.—22nd Se, v, 1880. 

3853. Boots, &c., T. Lever, Nelson, near 
Burnley.—23rd September, 1880. 

8855. Corron Crotn, J. Winter and T. Ivers, Farn- 
worth.— 23rd September, 1880, 

8859. Coorerace Macaimes, A. Ransome and T. J. 
Wilkie, Chelsea.—23rd September, 1880. 

8861. Parsr, N. G. Richardson, uin-Monivea, 
and W. Smith, Golden Bridge Mills, Dublin—-23rd 

8865. INcREASING the ILLUMINATING PowER of Coan 
Gas, Chryssell-road, Brixton. —24th Sep- 


8867. Burrern 
B. Hofman, Bermondscy.—24th 


8869. Gas Enounes, J. R. Purssell, Merton.—24th Sep- 
tember, 1880. 
$871. Driving Bets, W. Buckley, Sheflicld.24th Sep- 


tember, 1880, 
$875. Dicaina, J. Parker, Springfield.—24th September, 


1880. 
8877. Steam Brake Vaves, J. Dewrunce, Borough, 
and B, Malcolm, Belfast.—24th Sept 


0. 
8879. Burrino Apparatus, C. I’Anson, J. 1’Anson, and 
T. Hudson, Darlington.—24th September, 1880. 


Inventions Protected for Six Months onthe 
Deposit of Complete Specifications. 


4091. CoLourinc Marrers, J. A. Dixon, Glasgow.—A 
communication from K. Keng, Hoechst-am-Maine, 
Germany.—8th October, 1880. 

4115. Horsesnogs, W. R. Lake, Southampton-build- 
ings, London.—A communication from J. N. Navin, 
Indianapolis, U.8.—9th October, 1819. 

4130, Sreerinc Vessecs, A. M. Clark, Chancery-lane, 
London.—A c_mmuoication from J. F. Guild and A. 
E. Knight, Shanghai.—11th October, 1880. 


Patents on which the Stamp Duty of 
£50 has been Paid. 

3783. Combine Woot, &c., J., C., L., and M., Jefferson, 
Bradford.—~—12th October, 1877. 

$928. Grinpina, &c., Currinc Toots, J. H. Johnson, 
Lincoln’s-inn-fields, London.—24th October, 1877. 

$819. CenrRiruGaL FLour Dressinc Macuing, C. 
Pieper, Dresden, Saxony.—15th October, 1877. 

$844. INsenTING Rops or Skewers within Laps of 
Corron and other Fisrovs Ma7eRtas, H. H. Clay- 
ton, Hyde.—17th October, 1877. 

$861. Raitway Brake Apparatus, &c., H. E. Newton, 
Chancery-lane, London.—18th October, 1877. 

4110. Spmyninc Macuinery, J. Press and W. Young, 
Dunmurry.—5th November, 1877. 

3831. Macrinc Apparatus, A. M. Clark, Chancery- 
lane, London.—1l6th October, 1877. 

8852. Roorine, W. R. Lake, Southampton- 

dings, London.—18th October, 1877. 

8864. Piaments, T. Griffiths, Liverpool.—181h October, 

1877 


3902. and Corkine Borries, &c., A. Mac- 
donell,—22nd October, 1877. 

4004. Cuttivators, H. 8. Coleman and A. G. E. 
Morton, Chelmsford.—29th October, 1877. 

Stoves, H, C. Gambiex, Paris. —15th October, 


3840. Hyprauiic Motive Power and Pumprno Apra- 
Ratus, J. Hastie, Greenock.—17th October, 1877. 
= Cuoru, J. Crossley, Bury.—18th October, 


3870. STEAM Pumps, &c., F. and S$. Pearn, Manchester. 
—19th October, 1877. 


Patentsjon which the Stamp Duty of 
£100 has been Paid. 
3409. Compressinc Oi Seeps, &c., A. 8. Ayre, King- 
ston-upon-Hull.—2lst October, 1873. 
3332. Wasuine, &., Macuinerny, J. L, Shorrock, 
cerington.—15th October, 1873, 


Notices of Intention to Proceed with 
Patents. 

2353. InvaLID Bepsteaps, H. J. Dalton, Bishopsgate- 
street Without, London.—10th June, 1880. 

2355. VaLves, J. Smeaton, Moorgate-street, London. 
—10th June, 1880. 

2356. Brypine Sampves, &c., D. A. Tasker, Manchester. 
—10th June, 1880. 

2371. Breecu-Loapinc OrpNance, J. Needham, Chis- 
wick Mall.—11th June, 1880. 

2378. Knire and Peever, H. Brandes, Strand, London. 
—12th June, 1880. 

2388. Encine Governor, J. T. Abell, London.—12th 
June, 1880. 

2389. Frre-arys, E. Nagant, Litge, Belgium.—12th 

2902, Mann D. McGregor, Liverpool 

2392. Mariners’ Compass, D. r, Live 
12th June, 1880. 

2394. Propucine Cop or Ice, H. A. Dufrené, South- 
street, Finsbury, London.—A communication from 
la Société Anonyme le Froid.—12th June, 1880. 

2395. PRESERVING PERISHABLE ARTICLES, H. A. 
Dufrené, South-street, Finsbury, London.—A com- 
raunication from la Société Anonyme le Froid. —12th 
June, 1880. 

2397. Varves, 8. Griffiths, Wrexham.—12th June, 


1880. 

2413. Raistnc Sunken Suips, P. Kyle, Southend.— 
15th June, 1880. 

2453. ELecrric Apparatus, J. C. Mewburn, Chancery- 

« lane, London.—A communication from F. A. Ackard. 
—l7th June, 1889. 

2456. Wasnine Wootten Fasrics, J. Wetter, Strand, 
Westminster.—A communication from N. J. Hanne- 
mann.—l7th June, 1880. 

2488. Stoppers for Borries, J. Lamont, Glasgow.— 


19th June, 1880. 

2497. VaniLuin, W. R. Lake, Southampton-buildings, 
London.—A communication from A. Meissner.—19th 
June, 1880. 

2512. for Fotpine Paper, J. Richmond and 
W. Whiting, Kirby-street, London.—2lst June, 1880. 

2543. Drivino Banps, &c., J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from J. A. J. 

iebermann.—22nd June, 1880. 

2609. CenrrirvucAL Bower, F. Nedden, Berlin.—26th 

June, 1880. 

2619. Inpicators, W. 8. Smith, Barking, and W. 0. 
Smith, Woodside. —26th June, 1880. 

2732. Strercuine Boots, &c., C. F. Gardner, Finsbury, 
London.—8rd July, 1880. 

8736. Avcono.t, J. H. Johnson, Lincoln’s-inn-fields, 

London.—A communication from E. Porion and L. 


Mehay.—3rd July, 1880. 
R. Irvine, Royston, Granton.—29th 


$116. Lusricant, 
July, 1880. 

$125. Separatinc the Farry Matrers from Bonss, F. 

nkfort-on-the-Maine.—A communication 

from F. Seltsam.—29th July, 1880. 

3193. Looms, R. Hindle and G. Greenwood, Blackburn. 
—4th August, 1880. 

$237, Automatic Rattway Foc Sicnat, H. Whitehead, 
Bucknall, R. Hodgson and T. Dodd, Winsford.--7th 
August, 1880. 

$516. Puncnine and Rivetrine, F. Deering and J. D. 

orrison, Gateshead.—30th August, 1880. 

3765. Evectrric Lamps, E. G. Brewer, Chancery-lane, 
London,—A communication from T. A. Edison. — 
16th September, 1880. 

8845. Dryinc Cur Grass, &c., W. A. Gibbs, Seward- 
stone, near Woodford.— 22nd September, 5 

8875. Dicorna, J. Parker, Springfield.—24th September, 


1880, 
Tar, C. Burgess, Birmingham. —14th 
1880. 


une, 
2435. CoupLina CarriacEs, &c., T. G. Massicks, Mil- 
lom.—16th June, 1880. 


2438. PRESERVING ALIMENTARY SUBSTANCES, 
Clapham Junction, London.—1l6th June, 


2440. Cottxctine Strive, &c., J. F. Stewart, Mark-lane, 
London.—A communication from G. T, Smith.—16th 
June, 1880, 

2441. Compounp Sream Pumpinc Enoines, E. B. 
ton, draulic Engineering Works, Chester.— 

‘une, 

2443. Economisina &c., J. Turnpenney, Leeds.— 

16th June, 1880. 


2444. Foa Sianats, T. Jenkins, Gravelly Hill, and W. 
Price, Birmingham.—16th June, 1880. 


2448. TRANSMITTING Morton, &., A. M. Clark, Chan™ 

London,—A communication from J. Scho- 
field.—16th June, 1880. 

245%, Rorary Hee Tip, H. Ball, Birmingham.—17th 
June, 1880. 

2458. Purnirvina Water, &c., G. Best, March. —17th 
June, 1880. 

2461. Rotary Pumps, &., J. W. Melling, Wigan.—17th 
June, 1880. 

2474. GLazinc Burtpines, W. G. 
Smith, Bury St. Edmunds.—18th June, 1880. 

2480. Rerinino Fats, &c., G. Hugon, Eastcheap, Lon- 
don.—19th June, 1880. 

ee C. Carr, jun., Smethwick.--19th June, 

2502. Castors, W. Burgess, Great James-street, Bed- 
ford-row, London.—2ist June, 1880. 

2529. Stone Dressing Macuine, J. Cockburn, jun., 
Berwick-on-Tweed.—22nd June, 1880. 

2575. Courtine Buanks for Enve.orss, &c., R. Fenner, 
Clerkenwell.—24th June, 1880. 

ae. Wire Fences, J. List, Carisbrooke.—20th June, 


1880. 

2658. Locomotive Air Enoines, &c., E, Piers, West- 
minster.---29th June, 1880. 

2668. Increasinc the Draveut in Cumueys, A. M. 
Clark, Chancery-lane, London.—A cemmunication 

from G. E. Wery.—29th June, 1880. 

2821. DispLayinc Goops, F. Mcllvenna, Liverpocl.— 
9th July, 1880. 

2840. Hotpinc ANGULAR of Type, A. M. Clark, 
Chaneery-lane, London. — A communication from 
H. P. Hubbard.—9h July, 1880. 

2850. Giazine Roors, J. Dewrance, Borough, London. 
—10th July, 1880. 

2938. Traprep Guiieys, C. W. Burge, Marylebone- 
road, London.—l6th July, 1880. 

2941. Sprina Matrresses, &c, W. R. Lake, South- 
a London.—A communication from 
A. Jarolimck.—16th July, 1880. 

2959. Makino Lyrostons, &c., R. U. Eitzenberger, St. 
Pancras.—l7th July, 1880. 

3078. Rock Dricuune, F. J. Adams, Lancaster-street, 
Surrey.—26th July, 1880. 

3152. Screeninc Grarn, H. Shield, Grantham, and 
W. N. Crockett, Nottingham.—3lst July, 1880. 

3210. Fing-poxes, D. Mcl. Reid, Dublin.—5th August, 
1880 


$272. Re-workinc Iron SnHearinos, W. H. Nevill, 
Ferryside.—10th August, 1880. 

3503. Boats, Forster, Streatham.—28th 
August, 1880. 

3548. Trimminc the of Woopen Pacxine Cases, 
W. R. Lake, Southampton-buildings, London.—A 

communication from F. Myers.—lst September, 1880. 

3560. Lupricatine RirLe BaRRELSs when in R. H. 

y, Govanhi nd September, 1880. 

$658. ELectric SrimaL Sree, Wire Ropes, H. A. 
Bonneville, Cannon-street, London.—A communica- 

tion from A. Jarolimvk.—9th September, 188). 

8577. Dooxs, J. H. Sou hwood, Houndsditch, London.— 
10th September, 1880. 

3744. BicycLes, M. Webb, Adelphi-terrace, London.— 
14th September, 1880. 

3761. Heavy Guns, J. B. Howell, Sheffield.—16th Sep- 


tember, 1880. 

3773. Joints for Cast Iron Pires, J. Page, Glasgow.— 
17th September, 1880. 

3829. Om, Lamps, W. P. Thompson, High Holborn, 
London.—A communication from J. Scrafton.— 22nd 
September, 1880. 

3871. Drivine Bexrs, W. Buckley, Sheffield.—24th 
September, 1880. 

8877. Steam Brake Vatves, J. Dewrance, Borough, 
London, and B. Malcolm, Belfast.—24th September, 


1880. 

4115. Horsesnors, W. R. Lake, Southampton-build- 
ings, London.—A communication from J. N. Navin. 
—9th October, 1889. 

4130. Steerinc Vesseis, A. M. Clark, 
London.—A communication from J. F. id and 
A. E. Knight.—11th October, 1880. 


All persons having an interest in opposing any one 
of such applications should leave particulars in 
writing of their objections to such application at the 
office of the Commissioners of Patents within twenty- 
one days after 


List of Specifications published during the 
week ending October 16th, 1880. 


162, 6d.; 771, 2d.; 803, Gd.; 904, 4d.; 908, 6d.; 927, 6d.; 
1035, 4d.; 1045, 2d.; 1093, Gd.; 1100, 6d.; 1101, 6d.; 
1102, 6d.; 1103, 2d.; 1104, 4d. 1106, 6d.; 1107, 4d.; 
1108, 2d.; 1109, 6d.; 1110, 6d.; 111i, 6d.; 1112, 4d.; 
1113, 2d.; 1114, 6d.; 1115, 4d.; 1117, 4d.; 1118, 2d.; 
1119, 2d. 1120, 4d.; 1121, 6d.; 1122, 6d.; 1124, 2d.; 
1125, 8d.; 1126, 2d.; 1197, 2d.j 1128, 2d.; 1129, 2d.; 
1181, 2d.; 1182, 2d.; 1133, 6d.; 1136, 4d.; 1137, 6d.; 
1138, 2d.; 1139, 6d.: 1140, 6d.; 1141, 2d.; 1142, 6d.; 
1143, 2d.; 1144, 2d.; 1145, 2d.; 1146, 2d.; 1147, 2d.; 
1148, 6d.; 1149, 6d.; 1150, 4d.; 1151, 2d.; 1152, 6d.; 
1153, 2d.; 1154, 6d.; 1155, 6d.; 1156, 6d.; 1157, 2d.; 
1158, 6d.; 1159, 2d.: 1160; 6d.; 1168, 2d.; 1164, 2d.; 
1166, 4d.; 1167, 2d.; 1168, 8d.; 1169, 2d.; 1171, 2d.; 
1172, 6d.; 1173, 6d.; 1174, 2d.; 1175, 2d.; 1176, 6d.; 
1177, as 78, 3 1179, 2d.; 1180, 2d.; 1181, 8d.; 
1182, 2d.; 1183, 2d.; 1184, 6d.; 1185, 2d.;. 1187, 6d.; 
1189, 6d.; 1190, ; 1191, 6d.; 1192, 6d.; 1193, 4d.; 
1194, 4d.; 1195, 4d.; 1196, 1197, 6d.; 1199, 64.; 
1201, 2d.; 1202, 2d.; 1203, 4d.; 1204, 2d.; 1205, 6d.; 
1206, 6d.; 1207, 8d.; 1208, 2d.; , 2d.; 1210, 6d.; 
1211, 2d.; 1213, 2d.; 1214, 6d.; 1215,-2d.; 1216, 8d.; 
1217, 6d.: 1221, 10d.; 1224, 6d.; 1263, 6d.; 1278, 6d.; 
2273, 4d.; 2979, 10d.; 8031, 8d. 


*,* Specifications will be forwarded by post from 
the Patent-office on receipt of the amount of price and 
postage. Sums exceeding 1s. must be remitted by 
Post-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Ch y-lane, 
London. 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tue ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


162. Heatinc, HARDENING AND TEMPERING WIRE FOR 
Carpinc Fisnes, J. and H. Law.—Dated lith 
January, 1880. _éd. 

The wires 2 to be hardened are placed on the creels 
land over rollers through the vessel 3, containing 

mel tallow, and then over the guide pulleys 5, 


eat 


through the bath 4 containing molten metal. The 
wire then passes through the bath 7 containing oil, 8 
being a vessel to catch the waste or overflow oil ; and 
finally through a second bath containing molten lead 
10 are the winders to receive the finished wires, and 
11 are furnaces to melt the lead in the baths. 
7°71. Generatinc Steam Osrarntnc Morive 
Power, &c., R. Skene.—Dated 2st February, 1880. 
—(Not proceeded with.) 2d. 

The furnace is placed near to the steam where 
the water is the hottest and the flue is made to gradu- 
ally traverse through and around the generator until 
it arrives at the coldest part. The generator is made 
of two, three, or more parts or divisions, each having 
steam and water space with all the necessary fit \e 
Each division itself from the next highest in 
temperature by means of a steam nozzle on the prin- 


ciple of the injeetor. 


803. TraveLiixe Bacs anp Cases, &., W. Furse.— 
Dated 24th February, 1880. a 
This ists in suspending or hanging the toilet 
trays or receptacles carrying the toilet or other fittings 
within the mouth or jaws of the bag or case, so that 
the trays or receptacles are caused to retain their 
perpendicularity and uprightness at all times. 
904. Combine Woo. or orwer Fiprzs, J. Basley.— 
Dated ist March, 1880. 4d. 

The carrying or transfer comb F is operated by the 
excentric B with an arm C forming _ of its shell, 
and having projecting lugs D. he comb F is 


attached to the lugs D by the rod E, and G is the 
vibrating rod attached by lock nuts to the arm C, 
the other end being attached to the bracket J in the 
usual manner. K is a second excentric and is used te 
operate the dabbing brush M, the shafts A and L being 
actuated by the spur wheels N P from the wheel R. 
908. Drivixnc Mecuanism ror Bicycres, &., B 
Williams and D. L. Lougher.—Dated 1st March, 1880. 


The hub A is fitted with ball bearings B ; the wheel 
C is formed on disc which will cover the ball casings 
and be pinned to the inner face.of hub boxing. The 
wheel D is keyed on the shaft E; F F! are pinion and 
driver for D and Cr tively, ig ted on a 


pin g through the cover plate H and is belted 
rigidly in the bottom part of the fork, the neck of the 
bearing of the driving shaft. One modifieation shows 
bevel and diagonal toothed gearing for securing ter 
length of tooth, and another shows the use of chain 
gearing in combination with the improved hub fitting 
a special fork end bearing. 

Kins, G. Wray.—Dated 2nd March, 1886. 


Near the middle of the length of the tunnel chamber 
G are formed a number of openings F through the roof 


T with removable covers, and near the entering end 
at a low level are lateral H ing to the 


passages 
chimney L. The bricks A are piled on the trucks B 
with interstices between them and longitudinal 


IS 
G5: 


passages’ D at the bottom of the pile, communica’ 

with vertical well holes C arranged to a 

with the openings F in the roof of the tunnel. 

1085. Suavine J. H.R. Triscott.—Dated 10th 

March, 1880. 4d. 

This consists in a ng t ‘of mirror 

with sconces and movable or fixed arms or hanyers, 

and drawers or receptacles for holding the. various 


articles n: in a convenient manner upon a 
bracket against the wall. 


1045. Compositions ror WATERPROOFING WOOLLEN 
Fasrics, &c., J. Swallow.—Dated 10th March, 1880. 


arr 


2d. 

For 240 gallens or one ton of the liquor or composi- 
tion, 80 Ib. of rabbit “‘ pelts” or refuse of the belly 
portion, 80 Ib. of Epsom salts or sulphate of magnesia, 
and 1b. of crystal borax are placed together in a rec 
tacle ; 240 gallons of water are added, and the whole 
is boiled for three hours, after which one ounce of oil 
of thyme or other scentis added. 


10938. Hotpine anp Exursitine &c., J 
M. Rodgers.—Dated 13th March, 1880. 6d. 

This relates to the arrangement and construction of 
apparatus for holding and exhibiting photographs, &c., 
in which the hojders or frames carried by wires or 
their equivalent from a revolving drum, frame, or its 
equivalent, are raised, brought into view, and others 
substituted successively. 

1099. Wasurxc Ciorues, W. R. Lake.—Dated 
13th March, 1880.—(A communication.)—(Not pro- 
ceeded with.) 2d. 

A funnel-shaped metal box, open at bottom, is con- 
nected at its upper contracted end to an upright tube ex- 
tending above the water lever. The tube is in two parts, 
sliding telescopically to adjust its height. When the 
water boils, the water inside the apparatus attains a 
higher temperature than the remainder, and is forced 
out at an increased elevation, thus keeping up a con- 
tinuous circulation. 

1101. AscERTAINING THE QUANTITY OF AIR IN GASEOUS ~ 
Mixtures, W. P. Thompson.—Dated 15th March, 
1880.—(A communication.)—(Not proceeded with 


The is essentially of a lamp, of 
which the wick is enveloped by three different gaseous 
currents. The first tier is plunged into a current of 
pure air. It burns constantly and its office is to give 
a light. The second tier of wick is plunged in a 
current composed of a mixture of air, and of smoke 
coming from the fire whose condition is regulated b: 
the lamp. The air and the smoke are mixed im su 

ion that this second tier burns when the smoke 


| 
| 
| 
ge | 
= | 
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has the naib which corresponds with a good 
condition of fire. The current which envelopes the 

tier of the wick contains a proportion of 
smoke a little “ee A than the last, in such sort that 
this last portion of the wick cannot burn save when 
the smoke contains a proportion of air in excess above 
that which is requisite for good combustion. 


1100. Tareapinc J. Darling.— Dated 15th 
March, 1880. 


Tee heed needle X is placed in the tube B 
vo! e up by the 
C%, whilst its oat bent down and passes 


through the hole E and through the eye of the needle, 
hold of the thread F by: means of a hook D atits 
lower end. By depressing the tail end of the lever 
the thread is pulled through the eye of the needle, which 
is then withdrawn from the tube B. 
1208. ror Burnine Licut O1ts, J. F. Hoyne.— 
1880.—(A communication.) 6d. 
This the method of causing a current of 
air to impinge on the flame of the ay - so as to 
obviate the necessity of using a chimney, + means of 
a combination of a ‘an and air ducts, together with 
the arrang t for regulating the current of air. 


The current of air is caused by a fan H, driven by a 
clockwork movement in the case L ; the air enters at 


the case of the lam: pay B through 
the dome A on to the flame. 
1103. Looms ror Weavine, J. LE —Dated 15th 
March, 1880.—{ Not 
This relates to the arrangement of 
the dobby or the jacquard apparatus, and also to the 
mode or manner of stopping or reversing {the barrels 
on the absence or breakage of the weft. 
1104 anp Mareriats, &c. 
15th March, 1880.—(Not 
This consists in the metal arches of 
fire-proof floors with a fire- ting underface com- 
posed of plaster of Paris or other suitable material as 
a protection to the metal. Another part consists in 
fire-proof floor constructions by — = 
moulded ceiling slabs ur plates, made preferabl 
combin: its, an 
preference moulded upon metal cores. r 


1105. Looms, G. F. Dawson, J. Myers and J. Smith.— 
—Dated 19th March, 1880. 

The beam A is mounted in the usual manner 
and around the collar near the end are brake clasps 
B fit the collar, are and 

rojecting pieces passing through a hole 

G, in which are also two 

eys Hin contact with the projec ieces. 

One end of the lever G is pond 9 may and 
its other end is beneath the going part K, on the 


segment of a circl and the spigot end is also made 
curved so as fit the’ curve of the socket. 


1107. Brooms orn Brususs, P. Jensen.—Dated 15th 
March, 1880. 4d. 


tothe edge of the brush, the intervening space being 
g it 


scraper the space 
e brush, and the dirty water is forced into the 
A. 


1109. Motive Power Encines, W. Cook.—Dated 


15th March, 1880. 
motion of the piston rod is trans- 
ik motion or otherwise by a reci- 
procating r. which runs in gear with a of spur 
pinions ; these are mounted 
't of the engine, or that which 
the fly os and the other on a counter shaft, which 
together by somewhat larger spur 
takes into u ratchet wheel keyed to the respective 
shafts. These ratchet wheels are cut, the one the 
reverse of the other, to permit of their respective 
pawls sliding over their ratchets when the spur 
pinions are driven in a direction the reverse of that in 
which their shafts are rotating. As the rack moves 
alternately in opposite directions it will drive the 
main shaft directly through the loose pinion and 
ratchet wheel thereon, and then indirectly through 
the loose 2 een and ratchet wheel on the counter 
shaft. ‘the trotle val for working t h the 
Setnictiy by apr ttle valve of the engine by means of 
1110. B. L. Beckwith and T. 
— Lightfoot.—Dated 15th March, 1880. 6d. 
This consists attaching the compression and 
ion or distension cylinder or cylinders to the 
working ‘parts shall form intogral portion of 
wor! orm an m of 
one and the same 
cylinders being placed at the sides of the Sy or 
refrigerator either vertically or at an angle thereto 
a ——— not greater than 45deg. to a 
(This was illustrated in Tue 
anal Oct. Ist, 1889.) 
1111. or COMPOSITIONS 
yeh FaBRICS FOR THE MANUFACTURE OF LINOLEUM, 
c. .— Dated 15th March, 1880. 6d. 
The fabric to be covered is led over the back roll 
B, the surface of which is roughened, either by cuts 
formed on its periphery or by stretching a wire gauze 


Wine 


band over it. It then passes under the face roll C. 
the composition D with which the fabric is to be 
— ig placed between the two rolls. The fabric 
om puesbone to other rolls E which assist in drawing 
it it formed, and it is then wound on the roller G. 
1112. Gatvanisinc or CoaTiInc METALS, J. 


ng the surface to be coated 

in or — it with a hot or cold solution containing 

dissolved -—s either in the form of a salt of the 
metal,j or of oxide or hydrate dissolved by aqueous 
soda, potash, or lime"(with or without the addition of 

other metallic salts or hydrates of ammonia), and a 

body capable of affording sulphur by ual decom- 

= in the liquid, but preferably the body known 
as thio-carbamide or sulpho-urea. 

1118. ExrincuisHinc Fires 1x Burtpixes, &. 
15th March, 1880.—({ Not 
wi 


on one side and put around the 

the cornice. Water is supplied to this a 
cock or valve. 

Foc Sienats, 8. A. Say.—Dated 15th March, 1880. 


The signals are arranged in an annular chamber 
divided into spaces by arms ecting from a wheel 
mounted on a vertical axis, on which is a ratchet 
operated by a driver worked ‘from the signal box. The 
floor of the has an in which an anvil 
is placed, and another opening for the removal of the 
discha a, A hammer works over th anvil 
and explodes the signal, such hammer being worked by 
= a fixed alongside the rail, and which, when a 

ignal is brought forw: (by the signalman 
operat oe driver), is raised in a position to be de- 
the wheels of a passing train. 


MANUFACTURE OF F. £. 
Dated 15th March, 1880.—( Not 


parts 
the use of slotted gui 
r 


underside of which is a 

up of the weft depresses lever G, 
ys H to pass down the prvioctions and clip the 
holding the 


of the when the lever and releases 
beam, vy the of the warp to such a 
the shed without 
ly stretching or the warp threads. 
1106. Turninc Leaves or Sueer Music, &., C. D. 
-~ —Dated 15th March, 1880.—(A communication.) 
consisting by preference of two fia 
te a middle , Similar to the back oi 
covers of a portfolio, has at the lower end of 7 
ae bracket carrying a vertical spindl le with 
two ieys and an arm in a jaw, at the end of which 
is pivotted a bent lever, so that each lever can be 
both moved vertically up and down on its pivot and 
be turned from one side to the other round the said 
spindle by rotating the latter. The said lever being 
raised passes behind the leaf of the music or book to 
be turned, and when it is turned round the — 
it carries the leaf over to the other side. The lever is 
made forked or with a second lever fixed against its 
side, which second lever passes over the front or 
outer surface of the leaf as the main lever passes 
behind it, so that the leaf is capable of being turned 
back again when it has been turned over. 
1108. Lavine Pipes in Suirtine Sorts 


1116. Sewinc Macuines, P. Alexander.—Dated 15th 
March 1880.—(A communveation.) . 

In combination with the usual reci bar or 
arm is a carrier, which is capable of being vibrated or 
moved laterally independently of the said arm, but 
is carried vertically therewith, and which is con- 
structed with one or more sockets to receive one or 
more needles and hold the same when n 
—— the — bar in th 


With “this carrier is bi any suitable devices 
that may produce a 
motion, so that when said devices are in operation the 
needle will d d on one mi rough the 
fabric, and after its ascent will be carried laterally, 
on its next movement will descend either 0; te 
thet of the fabric or at some point to one side of 
a penetrated, the fabric having been fed 
the two the of which 
wilt stitches of a peculiar zigzag arrangement. 
1117. Paintino, W. Wills, iun.— 
—Dated 15th March, 1880. 4d. 

This. pes a paper or other material with its sur- 
face prepared and rendered sensitive for photographic 
purposes by the application of a coating solution con- 
taining platinum and ferric salts. 


1118. Bankers’ Cueques, &., 7. H. 15th 
larch, 1880.—{Not 

This consists in provi means which small 

Beto torn or at out at the time the cheques may 

torn or cut out at the time the cheque is drawn 

as to indicate an amount which the cheque shall not 


PURIFYING Gases, 
Toth March 18 1880.—({ Not 


bars or frames, by which they are suspended in suc- 
cessive horizontal rows or layers across the scrubber. 
The bars or frames are so arranged that the water or 
other liquid used in the scrubber flows on to the to) 
of the twigs or brushwood, thereby ensuri —_ 
will trickle or flow down over the twigs le 


ligs. Execrric Raitway J. C. Mewburn, 

co generally in a system and a 

cars at 


8 on the line e railway, or 

Glosed switch or draw 

1126. Liquip H. J. Maddan.—Dated 16th 


This consists in the quently water 


ant be pono a discharging the water into 
ssel, canting the Oscillations of the 


forms the insulating or in 
Secondly, the depositing an yoy 

of tin upon the zinc when tin plates or other tinn 

articles are to be produced. 

1121. Grvinc Motion Tro THE VaLves oF WATER 
Mersrs, &c., P. Hamer.—Dated 16th March, 1880. 


6d. 

The valves are actuated at each end of the stroke of 
the piston by power given out during the motiou of 
the jw se and rae up until the valves require to be 
moved, when the stored power is liberated to act on 
the valves. To effect this the piston rod 8 is connected 
by links 5 to the lever 4, the other end of which is con- 
nected by links 7 to a sliding piece ; there is a 


S 


21 ber, 0 mechanism, and buffers. 


spring 10 then causes the an un 19 
to move down as far as a buffer and reverse the 
valve ; the stud 14 is ang held by the catch 16. The 
valve being reversed, the piston rod will travel —_ 
carrying with it the lever 4 and compressing the other 
spring. At the bottom of the stroke the trip piece 20 
moves the catch 16, so as to release the stad fe when 
the) spring reverses the valve, and the catch 15 comes 
into operation. 

1122. Evevators anp Conveyors, J. Stanhope.—Dated 

16th March, 1880. 6d. j 
An endless band or chain of buckets H 
rollers 2 and 4 in the upper Ac 

the carrying rollers 1 1 and 8 in the lower box B, hich 


is free to slide on A, so as to atten ie. > a4 
means of the chain 14 wound on the 
chain of buckets H is made to bend = on itoclt 
between the rollers 2 and 8, so as to allow of the adjust- 
ment in height. 


1123. Sream BE. H. MeNeil.—Dated 16th 


March, 1880. 

This consists in combining the smoke and uncon- 
sumed carbon after it has through the boiler 
flues with air, by contact 
escaping gases, and returning same e fire-box 
to be consumed, and also in certain details of construc- 


tion. The preducts pass to the hood G, the inner side 

of which is inclined to deflect them to the opening a. 

A fan in a chamber H revolves in a shaftd. The fan 

a vacuum in the smoke-box 4 
in from the top of the smoke stac' 

po then mixed by the fan and driven by pipe b into 

the fire chamber. 


Dated 16th Moreh, 1880.—({ Noi d with.) 2d, 
This consists in ures in the corners repre- 
sen: hund d one or 


more of the corners the words “under” and “pounds” 

are printed. When the cheque is drawn the corner is 
wn for. 


1127. Preventine Tue INcrusTaTION or BoiLers, H. 
Haddan,—Dated 16th March, 1880.—(4A commu. 
nication.) 2d. 
This consists in the application of roasted and 
coffee, either alone or mixed with one or more of the 
following substances, viz., lupine, and lentils, fruit 
and bark of oak, chicory. 
1128. Grixprine or Courtine Spica, &c., H. J. Haddan, 
16th 3880.4 communication.)— 
This consiste in —* e material tu be greund 
or cut against a revolving ng te ae projections, 
or against revolving omen by turning a screw spindle 
grin with a piston or between and 
me sui the ma! to be cut or ground 


1190. Supportinc THE JornTs, 
or THE Raits OF RaiLways AND TRAMWAYS, x 
Davison.—Dated 16th March, 1880.—(Not proceeded 


This ‘ists in the " t of a gt | plates 

used similarly to a pair of fish lates, the said 

fitting between the head and pn, of the rail the 
rdinary oaae, but being continued under the base 

of the rail, and being so constructed as that the said 

plates interlock or project the one ae Ags other under 

the base of the for the giving greater 

security and stiffness to the Join joint, “ ing the 

strain off the fish-bolts. 

1180. DrepcEer Backs aNnD W. Bag- 
shaw.—Dated 16th March, 1880. 


rivets to give way, and instead ‘of having yo 
or links on the back separate they are jomed to- 


forming a kind of holluw box 
surfaces of which are vided with recesses, into 
which the removable 
ed iron, are fitted, being 
secured by keys 2 in position close to the faces of the 
recesses, and one or more taper headed bolts 3, or by 
any other suitable means. 
11381. Gas Boom, R. Johnson.—Dated 16th March, 
1880.—{Not proceeded with. 

This consists “4 working by explosion at the pres- 
sure of the oe having $s connected 
tothe crank sh and this "ss dons by adding two 
additional cranks to the crank shaft, and connecting 
them with the former loose piston by connecting rods, 
thus making them both into working pistons. 

1182. THE WHEELS oF Waco 
G. Glossop and BE. J. Dated 16th Maresh, 
1880. —(Not led 

On the boss is formed a projecting lug or pocket 

having a horizontal slot or it 
el with the axle; BF slot or keyway is 

pans ae in a vertical line from the horizontal slot and 
g into the centre hole of the wheel, so that a 

pos or Ww in the vertical slot and forced 

downwards by a cotter driven in the horizental slot 

would bind against the axle or shaft. 

1133. Deronativo SIGNALS FOR &e., T. 


MAGNETO-ELECTRIC AND DyNAMO-ELECTRIO 
a J. H. Johnson.—Dated 16th March 
880.4 communication.)—(Not proceeded with. with.) 


This consists in enabling these machines to furnish 
an alternate current without the employment of an 
hi producing a continuous current 
my 


17th March, 1880. er proceeded with.) 
either in or h 
the neck of a tap, the handle to which retires thi 
. —— therefrom as required, the flow of the 
d being through the side of the neck of of the 


battle. 
1139. W. King.—Dated Mth 


depresses a lever 


connected by 
chains second lever which is the raised so as 
to the it actuates 


A water reservoir A made of press eet iron is fferent times forms automa ya several 
attached at one end over the brush by the screws I, electric currents, by closing the same to operate an 
and is formed with a socket C for the handle D, the 
other edge of the reservoir not reaching quite down 
a 
k 
13 and 14 are studs secured to this chamber, 
and 15 and 16 catches. held in position by the 
au 
A 
A | * 
NIE 
NE |_| g 
ordinary form of buckets in use the links ar 
| 
e 
| | e piston ro 4 
3 ‘ 
O00 
_ 
wn 
© perforations in the e lam passin; al NS IN 
flange S the ring R into the 6 F 
A, through apertures formed in the case L, thence & Sy NS WS @ 
8} 
7 
be 
Lie 
i 
. 2 A vertical spindle A carries the ar te 
! provided with a coiled spring C and a = which 
takes against the on the spindle. e plate B 
has one or more radial 
are attached by the plates J with slots K ugh 
i! : which the pliable attachments of the detonator pass. 
i! | The plate J has a slot L and a hole M which pass ever 
i! 
i! 
G = 
E(@ 1 
| Ss 
F 
i A. Biische.— h | 
aos te) This consists chiefly in so constructing and arranging wt ete 
- 
| the piece N and the pin O to secure it to the plate B. 
The ae is attached to the sleeper at the side of 
_ the rail, and is operated by the chain or rope P, leading 
an * either to the signal-box or to the a signal, er it 
H may be led to any position where it ean be easily 
— by the fogman. A reel is provided to wind 
E e actuating line upon. | are 
ya arranged to work in conjunction with danger or 
feather and lamps, and can be worked either 
| 
March, 1880.—(Not proceeded with.) 2d. 
The socket end of the pipe is curved inside to the ' exceed. 
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a signal, so as to warn the driver of the proximity of 
the two trains. The pivot lever is also connected to 
signal ap tus at such a distance that the next train 
may safely proceed past the point where itis situated 
pox f releases from its acting position the lever which 
actuates the signal on the engine. 
113'7. Bourers on BoLtinc MACHINEs FoR THE 
or Four, J. Griffiths. —Dated 17th March; 


An air shaft F leads from the tail end of the reel A 
to the stive room G, and the rotary motion of the reel 
produces a current of air from the hole E through the 


reel and up the air shaft F. This current carries with 

it up to the stive room G all the dust and stive mixed 

with the middlings, and the purified middlings fall 

by their own weight through the spout H into any 

suitable receptacle, 

1140. Creansixa Casks, &c., H. Hill.—Dated 17th 
March, 1880. 6d. 

The cask is attached toa table caused to rotate by 
suitable gearing, and within it reciprocates a brush, 
attached to a rod worked from a crank shaft. 

1141. Fornace Siac, &e., C. L. A. Baatsch.—Dated 
17th March, 1880.—(Not proceeded with) 2d. 

In order to render furnace slag and slag wool less 
brittle, fused carbonate of potash or soda is mixed 
with the liquid slag. Toanneal slag wool when newly 
made it is covered with slag felt, which consists of 
slag wool mixed with water glass. 

1142. Comsustion or Liquip Furr, W. R. Lake.— 
Dated 17th March, 1880.—(A communication.) 64. 

Ais the fireplace ef ordinary construction, B the 

flue, C are fire dogs supporting the brick of porous 


fire-clay D, supplied with combustible a by the 

pipe E communicating by the supply pipe F with com- 
tible liquid in the reservoir G, such supply being 

regulated by the cock H. 

1143. Recutatinc THe Treapinc oF HEALDS AND 
Warp Tareaps ror Weavino, J. Poole.—Dated 
17th March, 1880.—{ Not proceeded with.) 2d 

The long draw are extended to the back end 
and fit into a series of L levers mounted on the cylinder 
shaft on which they work freely. The bottom arms of 
these levers project from the centre of the loom and 
are connected by rods to the bottom jack levers which 
are extended outside the frame, and are secured to the 
bottom of the loom. A catch is placed on each 
side of the card cylinder, and the bottom ends of the 
catches are connected with a rod jointed to a lever 
suspended by a pin near the top of the apparatus. In 
the card that regulates the healds is a stud which 
actuates a lever in contact with a catch wheel secu’ 

to a star wheel having half the number of projections 

there are teeth in the catch wheel. 

1144. Looms, J. Taylor, jun.—Dated 17th March, 1880. 
—(Not j with.) 2d. 

The leather check straps and picker savers are 

by two thin strips of iron fixed at one end to 


1145. Bankers’ Cueques, &€., 7. Denham.—Dated 17th 
March, 1880.—( Not proceeded with.) 2d. 

Between the cheque and counterfoil are printed the 
numbers 100, 200, 300, &c., to 1000, then 10, 20, &c., to 
90, another line for odd pounds, another for shillings 
and one for pence. The whole is perforated so that the 
uae may be separated at the amount for which it is 

rawn. 


1146. Furnaces, J. H. Johnson.—Dated 17th March, 
1880.—(A communication.) — (Not proceeded with.) 


2d. 

The bricks composing the different parts of the fur- 
nace are supported by a skeleton frame of iron, so as 
to enable any section to be removed at pleasure. 
1147. Trave.uine Baas, &c., J. A. Thumling.— Dated 

17th March, 1880.—(Not proceeded with.) 2d. 

The inner end of the spring nozzle carries a plate 
with pins at each end, which enters inclined slots in 
the end of each longitudinal bolt, the opposite ends of 
which pass into staples on the inner side of the frame. 
By depressing the nozzle the studs act on the inclined 
slots, and cause each bolt to be withdrawn from the 
staples. A bar with a spring hook at each end is 
attached to the rings of the handle and used to secure 
an additional package outside the bag. 

1150. Excise ror Prerarinc ror PAPER 
am W. Umpherston.—Dated 17th March, 1880. 


The e is constructed so that the pul 
from the back of the roll to its front taronghee jongi- 


D under the bottom plate B, the passin, 

n the direction shown by oy arrows. re the 
position of a drum washer. 

1148. Issurno Tickets, &c., J. N. Maskelyne.—Dated 
17th March, 1880. 6d. 

A metal tube A contains the tickets B and is closed 
at one end by the plate C recessed on its under side to 
receive one ticket and a oon late D, kept in posi- 
tion by the guide plate Cl, Eisa lever pivotted at 
F and passing through the guide plate C! enters a hole 
in the go plate D, so that by depressing the lever 
one of tickets is forced forward out of the tube. 


The lever is forced back by the spring E! and the 
tickets are pressed towards the end of the tube by the 
spring G, a plate G! thicker than the tickets between 
¢ spring and the tickets, so as to stop the working 
of the apparatus when the whole of the tickets have 
m issued. Counting and signal apparatus J H are 
actuated each time the lever is ee A r of 
po jaws are attached to the plate C, and have a 
tendency to close except when the tickets are 
thereby preventing the re-introduction of 


1149. Zinc Wuite anv METALLIC Zinc, &c., S. Pitt.— 
Dated 17th March, 1880.—(A communication.) 6d. 
For the production of zinc white a furnace is 
employed with a cylindrical upright barrel C, in which 
the ore is reduced under the influence of carbonic 
oxide and carbon. Below the barrel is a funnel-shaped 
A, in which a high temperature intained, 
and in which the white zine is volatilised. The 
volatilising zone communicates at bottom with a 
crucible B to receive the slag resulting from the fusion 
of the —- and flux. Where the barrel terminates, 
and the volatilising zone commences, are two orifices 


0 O formed on ‘ite sides, by which the volatile 
matters pass out Tito burners D D, in which they are 
burned or oxidised into zinc white. At the upper part 
of the barrel are two tuyeres T! T2,  T is also a tuyere 
in the crucible portion B ; t and ¢ are other tuyeres 
directed into the burners D. For producing metailic 
zinc the vaporising zone is increased in depth, so that 
the outlet orifices O are further from the crucible 


1151. Apparatus, R. H. Courtnay. 
17th March, 1880.—(Not proceeded with. 


An iron or steel bobbin, with a soft iron base, is, 
with a resisting medium, coiled with a number of 
lengths of wire insulated and connected by one end 
tothe bobbin. The bobbin is connected with a pen- 
dulum or springs of any suitable metals. This appa- 
ratus is mounted in 4 case connected with ball and 


switch, either with or without a glass or other 
chamber. Carbonate or other suitable salts of metal, 
and the metals in a finely divided state, and also an 
alloy of metals of variable electrical resistance are so 
treated as to be easily mixed with water and moulded 
to any required form for telephonic transmitting in 
place of carbon. 

1152 Frerovs Mareriats, J. and J. A. 

March.—Dated 17th March, 1880. 


on to the bolster and the bolster fastened to 


is 
the is shown in the sketch. 


1153. Bavvastine Surps, &c., M. Stuart.—Dated 18th 
March, 1880.—(Not proceeded with.) 2. 

This consists in ballasting with a ballast of bags 
filled with water. 

1154. Smoornixa PLate Gass, W. W. Pilkington.— 
Dated 18th March, 1880. 6d. 

The runner is actuated by a radius rod as usual, and 
on the rod is placed either an excentric worked auto- 
matically peng of ratchet wheels and pawls, or a 
crank may be used actuated by a worm wi and 
gearing so as to change the travel of the runner. In 


the drawing, A is the glass to be smoothed, B the 
Ape o C the crank to give motion through the rod 


1155. Verticat Stream Boiters, W. Ciarke and W. A. 
Swanson.— Dated 18th March, 1880. 6d. 

A series of concentric rows of tubes D are arranged 
vertically between the tube plates C and E, the latter 
of which forms the top of a water chamber F, com- 
municating by branch tubes G with the main water 


— 


H, between the fire-box and outer shell. 
e chimney — from the centre of the top tube- 
late d the products of ibustion from the 


| pees at bare caused to envelope the water chamber 
and pass round the tubes D en their way to the 
chimney. 
1156. Guarps ror CircuLar Saws, 2. W. Taylor.— 
Dated 18th March, 1880. 6d. 
acting D aprojection on the front 
The wood to be cut coming into contact with the pre- 
jection D lifts the guard C from over the saw ; E is an 
arm with a socket F to receive the guard, and turning 


ona pin G so as to cause the guard C to move con- 
centric with the saw A; J isa claw sliding in the 
ve K so as to adjust the rollers L tothe guard C 
yy means of the bolt M, to give steadiness to the 
yuard while the wood is being cut ; N is a pulley over 
which passes a rope to which the counterbalance 
O is suspended. 
1157. Tect-rare, A. Helsiker.—Dated 18th March, 1880. 
‘Not proceeded with.) le 
A te has a number of conical holes suitably 
numbered and each workman has a corresponding 
check or token, which on entering and leaving he 


presses through the hole, thus making a mark on a 
dial placed behind the plate and actuated by a clock 
movemen 


1158. Reetinc anp Twistinc Yarns, &., W. 
Greatwich.—Dated 18th March, 1880. 6d. 


spindle F and flyer G with a bobbin H. The frame also 
carries a series of relief pulleys I to ease the strain of 
the yarn upon the reel. The bobbin H travels in the 
reverse direction to the flyer, so as to relieve the 

upon the yarns, and to ease also the strain on the 


1159. Bricks, J. D. Lampard.—Dated 18th March 
1880.—( Not proceeded with.) 2d. 

The ears or projections of the mould are cased or 
covered with metal, thus preventing wear and tear. 
1160. Ve ocirepzs, N. Salamon.—Dated 18th March, 

1880. 6d. 


In order to prevent the rider feeling the jarring when 

g over rough ground, vulcanised india-rubber is 
introduced into the bearings of the wheels and the 
handle bar between the parts usually in metallic 
contact. The drawing shows the application to the 
front wheel bearing. A is the case forming part of the 


ball bearing and having a groove A in its outer peri- 
ery to receive the elastic cushion A! of vulcanised 
dia-rubber ; B is the gripping termination of the 

fork made in two parts hinged together ; C! C are the 

cones carried on the threaded axle D to tighten the 

bearing. A hollow plug is fitted to the fork and 

passes through the cushion A! to lubricate the axle. 

1168. Bouquet Hotper, E. E. Girerd-Thibault.—Dated 

18th March, 1880.—( Not proceeded with.) 2d. 

A conical metallic tube has attached to its big end a 
gallery or ring with double hooks hinged and moving 
in a spiral line, to open to receive and then close on the 
stem of the bouquet. A cork stopper is applied to the 
lower end of the tube, and also a ring of metal with a 


1164. Rotary Pumps, C. Shaw.—Dated 18th March, 
—(Not proceeded with.) 2d. 


1880. ‘ot 

A valve of special construction is hinged in a case 
exteriur to the cylinder in which the dise revolves. 
The motion of the valve is in the same plane as that of 
the disc, and a part of the valve projects into the 
cylinders and bears upon the disc. 

1166. Transmittinc Motive Power, M. M. Blair and 
C. Fairbairn.—Dated 18th March, 1880.—(Not pro- 
ceeded with.) 4d. 

In order to transmit stored-up power from a spring 
or descending weight, a peculiarly cons:ructed escape 
wheel is used in combination with a crank to produce 
continuous rotary or reciprocating motion. A train of 
wheels transfers the power to the escapement wheel, 
and a pendulum in front of the escapement regulates 
the speed and quantity of power transferred from the 
escapement to the crank. 

1167. PortaBte Fotpine Desk Seat, W. Fleming. 
_—— 18th March, 1880.—(Not proceeded with.) 


The frame consists of two pairs of standards, euch 
crossed at the middle of its length, and connected 
together by a pin on which they turn. The two pairs 
of standards are connected laterally by cross bars, and 
on the upper end of one of each pair is secured a hori- 
zontal board to which is hinged the desk proper, in 
front of which is a seat supported by hinging it to 
bars, the free ends of which are pivotted to the frame. 
1168. HorsesHoz Nats, &., W. R. Lake.—Dated 18th 

March, 1880.—(A communication.) 8d. 

A nail plate or strip, preferably with a head-forming 
portion along each é on one or both sides, is fed by 
a dog projecting into a feedway and supported by a 
sliding carriage, and operated by a cam, to severing 
devices, where the blanks are punched. A conveyor 
transfers the blanks from the severing. mechanism to 
revolving shaping dies, whence transferring mechanism 
receives the rolled blanks and presents them succes- 
sively to a at eee and die for forming the 

int. The metal plate or strip is formed with 

ead-forming ribs by hot rolling. 

1169. Expansion VaLve ror Stream Encines, 
G. Cranstoun.—Dated 18th March, 1880.—(Not pro- 
ceeded with.) 2d. 

The valve is worked by the governor of the engine, 
and regulates the speed by shutting off steam, more or 
less, at the slide valve, instead of operating on a 
throttle valve in the steam pipe. 

1170. Castine, B. Whitfield.—Dated 18th 
March, 1880. 4d. ; 

This consists in coating that part of the article on 
which the casting is to be effected, with a layer of 
paper or other imperfect conductor of heat, so as to 
protect the metal on which the casting is effected from 
fusion and injury by the action of the molten cast iron 
or other metal upon it. 

1171. Broocues, Lockets, &€., J. Walker. —Dated 18th 
March, 1880.—{ Not with.) 2d. 

The portrait or other box consists of tube-like rings 
with a flange at one endextending both within and 
without the ring. Against the internal flange the 
portrait and glass are held, and the external flange 
serves as a stop to fix the position of the box fon ee 
brooch or other article, and also to raise the box out of 
the recess in the brooch. The tube-like ring and the 
— of the box are made from one piece of sheet 
metal. 

11'72. Continvous Brakes For Raitways, S. G. 
Col n.—Dated 18th March, 1880. 6d. 

This relates to improvements on patent No. 3772, of 
the year 1879, in which the reacting force of the 
draw-springs of each carriage when stopped would at 
once put all the brake blocks into action, and relieve 
the brakes as soon as the draw hooks were pulled 

n by the engine. The improvements consist in 
owing a certain amount of motion on the draw rods 
of the draw hooks, and also on the buffer rods, the 

amount of motion being ddition to that y 

for and given by the ype | of the draw-springs and 

buffer springs, which are first tightened up to the 
contained force or tension they are desired to act as 


draw or buffer springs, independently of the brake © 


action. A helical spring is mounted on the draw hook 
rods, and is powerful enough to put the brake blocks 
into action when the carriage ceases to be drawn by 
the locomotive and draw chains and hooks. 
11'73. Printers’ Quorns, P. de Villiers.—Dated 18th 
March, . 6d. 

A piece of metal A of elliptical form has teeth formed 

on part of its periphery, and is provided with a central 


hole so that it may be turned by a suitablekey. The 
pieces A are placed in the space between the metal 


one end to the rod D and at the other to the excentric D WS 
F; H is a ratchet wheel attached to the excentric, ci) 
==, f % both free to revolve on the pin I; J is a pawl on the a KSOret 
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through a movable reservoir applied to the lower part 582 
of the spindle bolster which extends below the rail 
tudinal Passage under the back fali. A is the roll, B | in spinning machines. The way in which the reservoir 
construction; but the trough is formed with the reel. 
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rame and the form B, which when the pieces are 

turned at right angles to the position shown by the 

dotted lines is firmly clamped in position. 

1174. Cover ror Carpine Enotes, B. A. Dobson.— 
Dated 18th March, 1880.—({ Not proceeded with.)—(A 
communication.) 2d. 

Ridges or grooves are formed in the inner surface 
of the covers of carding engines, when such covers are 
close to the card wire, their section presenting a 
serrated appearance. The ridges or grooves are at a 
more or less acute angle to the circumference of the 
card wire, thus tending to straighten or smooth the 
cotton or other fibre. 

1175. Spixnrye Frames, B. A. Dobson.—Dated 18th 
March, 1880.—(Not proceeded with.) 2d. 

In the collar bearings of spindles the bush is “made 
with a taper recess at the upper end above the oil 
chamber to receive the brass bearing made so as not to 
rest at the bottom of the recess in the bush. The 
bearing has a spiral groove extending almost to the 
top to carry the oil from the chamber. In the outside 
of the bearing is a groove to convey overflow oil back 
to the oil chamber. A spring is used to retain the 
spindle in its place when doffing. 

1176. Laxpisc or DeLIvERING APPARATUS FOR 
Barors, &c., Sir J. Coode.—Dated 18th March, 1880. 


At the centre of the barge is a well to hold the sand, 
mud, or shingle, the bottom of the well being 
i downwards from its sides and ends to the 


centre. especially at its four corners. At the centre is 
a vertical trunk or pipe B fixed to the bottom of the 
well by angle iron, so that the lower end is a few inches 
from the bottom of the well. The trunk is also secured 
by stays C, which further serve to support the sand. At 


the two opposite sides of the well are valves D D opened 

and closed by hand wheels E E to admit water which 

is not allowed to travel direct to the central trunk B, 

but is diverted by projections G; H is the suction pipe 

of a pump, which is lowered into the trunk B when 

— or other material is to be discharged from the 

barge. 

1177. Prerartsc Cotovrinc Matrers FoR 
AND Printine, J. H. Johnson.—Dated 18th March, 
1880.—(A communication.) 4d. 

The derivatives of orthonitrocinnamic acid and more 
icularly the orthonitro substitution compounds 
of dibromohydrocinnamic acid, of phenylescyacrylic 
acid, of phenylpropiolic acid, and analogous sub- 
stances are prepared by submitting orthonitrocinnamic 
acid to a treatment analogous to that by which 
cinnamic acid may be converted into dibromohydro- 
cinnamic acid, or into phenyloxyacrylic acid, or into 
enylpropiolic acid, or into analogous substances. 
ese materials are employed for synthetical forma- 
tion of indigo and allied colouring matters. 


1178. Dysamo on Macuing, J. 
Perry.— Dated 18th March, 1880. 6d. 

E F is a shaft made to rotate; AB is a ring of 
phosphor bronze on which a great number of thin 
wedge-shaped coils are packed so as to form an annular 
armature whose section is shown at K K. The plane 
of each winding of this armature makes an angle of 
50deg. with the direction of motion when turning 
with the shaft. Three of the coils are shown at C. The 
armature is firmly fixed to the shaft and is kept from 

its shape during rotation by the wooden 


discs II, and the outer rings of wood and metal. 
All the coils form one closed circuit, but the ends of 
one thin coil and of its neighbour are also fastened to 
an insulated rod of copper GH, there being as many 
rods as there are thin coils, and one end of each is 
fixed to a vulcanite ring on the discs I, the other end 
being free. From these rods currents are taken away 
by four contact pieces which rub or roll on them ; 

M are four electro-magnets boltec at M M to a ring of 
iron and to the frame, while their ends M! M! are 
fixed to a frame of wood ; N N are four similar magnets 
fixed in the same way on the other side of the arma- 
ture, but do not come opposite the magnets M M, but 
in the position shown in the small figure. 

1179. Rotary Enorxes, W. Ulmer, jun.—Dated 18th 
March, 1880.—{Not proceeded with.) 2d. 

Two discs with orifices through them ata certain 
distance from the centre are fixed a certain distance 
apart on a bed-plate, and a shaft of increased diameter 
in the centre passes through the orifices, and carries 
on the enlarged part a tongue or piston surrounded by 


a ring or cylinder. The tongue through an 
orifice in the cylinder, which is fi to fit the discs 
and causes it to revolve with the s! The admis- 


sion passes through a port in the side of the discs, and 

acting on the piston, produces a rotary movement. 

1180. Treatinc Paper, &,, A. Anna ndale.—Dated 
18th March, 1880.—(Not with.) 2d. 

To produce a mottled effect, liquid colouring matter 
is bronght in contact with the paper in the form of a 
spray produced by spray producers or vaporisers. 
1182. Woot, &., W. R. Lake.—Dated 18th 

communication.)—(Not proceeded 
wit. 

The wool is through an opening machine and 
then laid out in regular layers to receive the action of 
naphtha oil, which is poured over it from an 
can or pump, having been previously mixed wi 
water. 

11838. Lowerixe Coats, &., J. Dunn.—Dated 19th 
March, 1880.—{Not proceeded with.) 2d. 

An excentric pulley works in the middle of a hollow 
shaft turning round the ordinary brake wheel of the 
lowering machine called a ‘‘drop.” The age A is 
worked by a weight attached to a flat chain, which 
exceeds the weight of the truck and the ordinary 
cradle which holds it, but less than the weight plus 
the coal or other material, 


1181. AnsorBInG AND WASHING GasEs AND VAPOURS, 
A. M. Clark.—Dated 18th March, 1880.—(A commu- 
nication.) 8d. 

The ~~ consists of a closed cylindrical vessel 
A, around the interior of which are arranged one or 
more cuntinuous helical divisions © rivetted at one 
edge to the side wall, and provided at the other edge 
with a downward projecting lip B, forming an inverted 
trough for the gas to travel in. The gas is drawn in 
at the bottom of the trough by the action of the 


exhaust, connected to the upper part of the vessel. 
The lip B prevents the escape of the gas at the side of 
the trough, the rate of ascension of the gas being 
slower as the pitch of the helix is less. The gas is 
completely absorbed before arriving at the upper part 
of the vessel A and the inert gases pass out at the 
exhaust; E is a central shaft carrying at its lower 
end an agitator F and rotatedgby bevel ingGH;I 
is a man-hole for cleansing ; J sight-hole, and K the 
gas inlet pipe. 

1184. TetecrarnH Wires, J. T. King. — Dated 19th 

March, 1880.—(A communication.) 6d. 

To insulate telegraph wires they are surrounded 
with powdered charcoal, the wires being laid in boxes 
or containers, and covered with charcoal, or the char- 
coal made to adhere to the surface of the box or con- 
tainer, or wire, which have been first coated with coal 
tar or other adhesive substance. A cable of wires may 
have the interstices filled with paraffin, and the char- 
coal applied as an outer coating. The box or container 
is formed with grooves to receive the wires, such grooves 
enamelled, and the surface of the box in contact being 
with the earth is japanned or tinned. A cover fits over 
the box, and channels are formed on it and the box to 
receive cement and form a tight joint. 


1185. PortaBLe Atr-TiGHT VESSEL FOR REMOVAL OF 
Nicat Som, &c., B. de Pass.—Dated 19th March, 
_ communication.)—{Not proceeded with.) 


A hollow cylindrical chamber is fitted with a flanged 
cover, and within it is a second smaller chamber to 
receive the pail or other vessel containing the night 
soil. @ space betw: hamb is filled with 
water, and the flange of the cover dips therein to form 
a sealed joint. 

1187. Disencacine APPARATUS FOR CAGES USED IN 
Raistne Coat, &c., J. Foster and W. Brindle.— 
Dated i9th March, 1880. 6d. 

AA are the sides secured by bolts and forming the 
frame of the hook ; B is the link attached at its upper 
end to the winding rope, and held at its lower end 
within the jaws 2 of the levers C supported on the pin 
D. The lower ends 8 of the levers C project one on 
each side beyond the edges of the frame A. To the 

ing or head gear above, at a point beyond which 
the hook must not be raised, is fitted the plate E, with 


an aperture 4 at the centre large enough to allow the 
passage of the winding rope and the upper portion of 
the —: hook to pass, but of such size that when the 
lever ends 3 of the levers C enter the aperture 4 they 
are Pp d, thus opening the upper ends of the 
levers and releasing the link B. e levers when 
closed are kept in position by a soft pin F, which, 
when the levers open, is cut through. A pair of catch 
tes on the pin D, and can pass through the 
aperture 4, but they distend before pressure is exerted 
on the lower ends of the levers C by the plate E, and 
sustain the cage and load while the winding rope is 
being reattached. 
1191. Gas Kins, H. Wedekind.—Dated 19th March, 
1880.—{A communication.) 6d. 
This relates to improvements on patent No. 4381, of 
the year 1878, and consists in effecting a more equal 
distribution of the combustible gases, and a more rapid 


NW 


bd 


the partition is set the 


and the partition is also divided into two halves by a 
narrow wall. Each half is connected with the gas 

nerator by conduits, the communication being regu- 

ted by dampers. At the other end the two channels 
run into one. The outlets in the gas channel for the 
left-hand compartment open below, and for the right- 
hand compartment they open from above. The move- 
able pipes are fed through apertures in the roof lined 
with porcelain tubes with trumpet-shaped mouths 
fitted with a conical valve C. is the valve to 
admit air into the pipes for burning the gaseous fuel. 
R is the channel for the outlet of the products of com- 
bustion and is placed under the gas conduit. The 
horizontal lines in the right-hand firing chamber show 
the application of the gas jets. 
1188. Rerriceratine Apparatus, A. D. Bryce-Douglas. 

—Dated 19th March, 1880. 6d. 

This relates toa means for cooling the compressed 

air, and for clearing it of suspended moisture before 


Ye 


its expansion. B is a compound engine, D is the 
expansion air cylinder, E discharge pipe for com- 
pressed air, F inhaling pipe, I water pipe to refri- 
gerator, M chamber of repose, 8S pipe from M to D. 
1189. Rai anp ror Rattways anp Common 

Roaps ALTERNATELY, H. Wedekind.—Dated 19th 

March, 1880.—(A communication.) 6d, 

e rail is rolled in the form of an angle iron 
approximately shaped to an equilateral triangle with 

e base left away. The apex is rounded and forms 
the head of the rod, while the two sides form clamps 
resting on sleepers. The wheel to run on this rail is 
formed with a groove and a flange on each side, which 
are wide enough to allow the wheel to run on a 
common road. 

1190. SHears, H. Turton.—Dated 19th March, 1880.— 
(Not proceeded with.) 2d. 

A pair of blades with tangs are flyed out from a sheet 
of metal, the tangs being formed with projections, by 
which the handles of the shears are secured to the 
tangs, which are so set back that when the handles 
are in position they are level with the blades. 


1192. Dismyrectinc Beppine, &c., J H. 
Nelson and F. Somers.—Dated 19th March, 1880. 


6d. 

A metal globe containing mercury is placed within 
a disinfecting chamber, and is arranged so that by the 
aid of levers or other mechanism when the mercury 
expands to a certain extent the levers control, regu- 
late, or shut off the gas supplying heat to the cham- 
ber, su that the clothes being disinfected will not 
be scorched. Metallic rods may be used instead of or 
in combination with the globe containing mercury. 
1193. Hain Restorers, S. W. Riche.—Dated 19th 

March, 1880. 4d. 

A salt or compound of manganese, soluble or in- 
soluble, is used in conjunction with glycerine, gallic 
acid, pyrogallic acid, or derivatives or compounds 
thereof, or other organic acid capable of condi com- 
bining with the oxygen of the air. These active in- 
gredients are mixed with borax, oils, scents, or other 
agents commonly employed in dressing the hair. 


1194. Rotary Motive Power Excines, J. Walker.— 

Dated 19th March, 1880.—(Not proceeded with.) 4d. 

A large cylinder has covers with central bearing for 

a spindle on which a revolving — is attached, and 

has a broad groove on its periphery into which fits a 

transverse bar, the pressure of steam on which causes 

the revolution of the piston and its spindle. The 

steam is admitted at the back by an annular valve 
fitted in a box outside the cylinder. 


1195. Manvuracture or &., W. R. Lake.— 
Dated 19th March, 1880.—(A communication.) 4d. 

Schistous earths as they are obtained from mines are 
mixed with 20 or 25 per cent. of sulphate of soda or of 
potass. Oxide of lead and other substances may be 
added to render the glass more like crystal, as desired. 
After a sufficient calcination for the refining of the 
mixture a very fine glass is produced of a density 
nearly equal to that of crystal, and of a beautiful 
emerald green colour. 


1196. Ksire Macuines, J. F. Walters.— 
Dated 19th March, 1880.—(Not proceeded with.) 2d. 
Two square blocks are covered upon one side with 
leather, such sides being placed facing each other and 
the blocks moved in site directi by suitabl 
mechanism, 
1197. Saws, R. Wyburn.—Dated 19th March, 1880. 6d. 
The inner surface of the saw is made flat or slightly 
inclining at its edge towards the log to be sawn, 
while its outer surface curves or tapers out to a 
sufficient thickness from the edge toward the centre 
if the saw is circular, or toward the back if the saw is 
straight. To form the teeth on the edge, and also 
provide spaces within which the dust can collect, on 
the inner surface a series of grooves or depressions are 


A 


A é 


made, and a sufficient amount of the substance of the 
saw is removed by grinding from its outer side, the 
os removed tapering or curving gradually outward 
rom the edge, or the points of the teeth toward the 
centre A, are the grooves formed on the inner snrface 
of the saw, and B the part removed to form the 
teeth, the contour of the grooves in cross section 
being such that when a surface, flat or curved, such as 
C D, cuts it at an angle similar to that which the flat 
inner side of blade E makes with its inclined outer 
side, a figure is formed by the int ti inciding 
= shape of the space between two adjoining 


1201. Macuines, 7. Ashburn.—Dated 20th 
March, 1580.—( Not with.) 2d. 
On the back of knife blade is a projection carry- 


ing an adjustable slide with a nose piece bearing on a 
cam wheel, so as to cause the blade to bear on the 
material and carry it up to the rolls, and in the 
receding motion to lift the blade entirely from the 
material. A lever is attached to the ratchet wheel 
and comes in contact with a tappet on a hand wheel 
and carries an indexed slide to regulate the plait. 
1199. Bevrs or Banps ror Drivina MACHINERY, &e., 
J. Heap. —Dated 19th March, 1880, 64. 
The band is made up of pieces of leather C rivetted 


Jo 
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at D to strips of steel A formed with corrugations B at 

intervals. Th some cases a narrow strip of leather or 

india-rubber X is sewn to each side of belt. 

1202. Gas, G. B. Stevenson.—Dated 20th March, 1880 
—(Not proceeded with.) 2d. 

A conducting or foul gas main is supported from the 
retort bench and has ted to it b th a tar and 
liquor main. The ascension pipe rises and is fixed to 
the part serving as a connection between the conduct- 
ing and the tar mains. The top of the connection is 
fitted with a valve, and the lower part has a syphon 
or pipe dipping into the tar. 

1208. Sacr Cake Pors, &., W. Fidier.—Dated 20th 
March, 1880. 4d. 

These pots are made of wrought or rolled steel with 
the lower portion in one piece dished or rolled out. 
1204. Rorary Enotnes, C. B. Menard.—Dated 20th 

March, 1880.—(Not proceeded with.) 2d. 

A hollow shaft passes through a hermetically-closed 
casing, and has mounted on it a wheel with two slide 
valves diagonally opposite one another. Two discs 
serve to support the wheel, and are placed one on each 
side of it, The shafts are fixed on the discs and 
support levers, to one extremity of which is fixed a 
rod connected with one of the side valves, and at the 
other extremity is fixed across piece, which carries 
two rods attached so as tojrotate round fixed pieces. 
1205. Vevocipepes, 7. M. Gribbin and J. Mangnall.— 

Dated 20th March, 1880. 6d. 

The spokes are of J section, but solid at each end 
for about an inch, one end being formed with a head 
and the other with a screw. The axle bearings ure 
fitted with conical rollers C surrounding the axle X. 
Ais a bearing box with the internal bearing rings of 


hardened steel B, which bear on the o; ite cones cf 
the roller ends, and press them upon the axle. Upon 
the driving axle X is fixed the puiley P, by the side of 
which is the lever L fulerumed on the axle X. At the 
end of the lever L opposite to the fulcrum is hinged a 
second lever L C, upon which the foot of the rider acts 
by pressing it upon the pulley, causing it to revolve. 
H is a hook, to which a spring or weight is attached to 

bring the levers to their original position. 
1206. Curota Furnaces ror SMELTING, G. W. von 
20th March, 1880.-—(A communica- 

ion. 

This relates to improvements on patent 3654, of the 
= 1879, and consists, First, in further utilising the 
neat produced in the separate melting chamber below 
the cupola chamber by conducting the flames and hot 
gases thence into one or more chambers at the side of 
or communicating therewith, in which metal can be 
melted on the open hearth or in crucible. Instead of 
a single central aperture in the cupola bottom, through 
which the gases and melted metal both pass into 
the melting chamber below, two or more apertures are 
provided, one or more serving to convey the gas, and 


WU 


p 
Y 
the other or others the metal. In the drawings A is 


the lower chamber, into which the melted metal and 
the hot gases pass from the upper chamber through 
two openings, the floor B of the upper chamber noe | 
inclined towards the opening ; one of them is situa 
in a recess at the side of the furnace. Air to support 
the combustion of gases is introduced through a Pipe 
and passage from the air chamber surrounding 
upper part of the cupola. The flames and hot gases 
pass from A through the opening H into the chamber 
D at the side of the furnace, where they serve to melt 
metal on the open hearth or in pots E; or they may be 
employed to heat steam boilers or drying rooms, &c. 
The wrought iron fo preete on a bridge in the chamber 
A, 80 as to be heated to melting point before mixing 
with the cast iron bath. 
1207. Workina Raiway Ports, SicNats, &c., P. 
Black, jun.—Dated 20th March, 1880. . 
The two operating levers are linked to the opposite 
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admixture thereof with atmospheric air. The drawings 
show a kiln with two parallel firing chambers separated 
by a central partition, within which the regenerating 
or pre-heating of the combustible gases is effected. 
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arms of a sway-beam, which at an intermediate point 
is linked to a single connecting rod extending near]; 
to the distant object to be worked by it. When su 
object is a dector point lock the two levers, which are 
in that case locking levers, are linked to the sway- 
beam, so that when one lever is moved over the con- 
necting rod is pulled, and when the other lever is 
moved over such rod is pushed. When two sets of 
ints are worked by a single rod connected as 
Feseribed to the two operating levers, the other end of 
the rod is connected to the two sets of points through 
apparatus arranged so that when either set is being 
moved by the rod the other is held stationary. 
1208. Artacuine Burtrons ro Dress, &c., 7. Shutt. 
— 20th March, 1880.—{Not proceeded with.) 


To the looped shank is attached a piece of wire with 
a head, which is through the dress, the head 
being retained by a disc with slots in it. 


1209. Fasrenine ie Tivs, G. Snow.—Dated 20th 
March, 1880.—{ Not proceeded with. 5 

A hole is drilled transversely through the shank of 
the tip, anda similar hole through the nose of the 
= e,and a wooden peg is driven through both 

1210. Horsesnor Nats, &c., W. R. Lake.—Dated 20th 
March, 1880.—(A communication.) 6d. 
Two series of tubes, each with plungers, are em- 
ployed to supply the blanks to pressure rolls with die 
grooves arranged in registering series of Sepone ape 
pair, and return the blanks through the rolls an 
retain them on the receiving side until the die grooves 
come round again. One series of tubes supply the 
blanks, and are fixed, their plungers being sprin, 
pressed, and the lower ends conically recessed to hol 
the blanks in proper position to enter the die-grooves, 
The other series of tubes travel back and forth from 
one pair of die-grooves to another, and their plungers 
are actuated positively so as to force the blanks back 
through the dies to the upper tubes and plungers. The 
die-grooves are made considerably larger at one end 
than at the other, to allow the return of the blanks, 
but to gs ton their falling back between the rolls 
= the large ends of the die-grooves come round 
n. 

1211. Ivpicators ror Prime Movers, J. Cassartelli 
and W Potter.—Dated 20th March, 1880.—( Not pro- 
ceeded with.) 2d. 

The tracer is mounted upon the’outer end of a lever 
jointed to the outer end of a multiplying lever, to 
which the piston rod is connected by a lever connected 
with the tracer lever are link. The part upon which 
the fulcrum arm swivels is screwed to the cylinder. 
12138. Sea Buoys, J. Sample. Dated 20th March, 1880. 

Not proceeded with.) 2d. 


0 

The buoy is in the shape of a pear and is of steel, 
the bulb or larger end being divided into com 
ments decked over and utilised for the storage of fresh 
water. The upper end or stalk has a valve which 
remains open until struck by a heavy sea when it 
closes automatically. 
1214. Sream Enotes, S. W. Wilkinson, F. Preston, 

and J. B, Hammond.—Dated 20th March, 1880. 64d. 

The upper portion of the governor sleeve is 
made in two pieces, a bell crank communicating 
by the levers E, E', and E*, with the throttle 
valve; A® and A® are two friction dises fitted on 
the lower portion of the slee 


with the governor shaft. These discs are over- 
balanced by the weight G! on the lever G ; a friction 
on the D connects the gearing with 
rod. D2 of the cut-off valve; N is a spring 
on the governor shaft between the upper and lower 
portions of the sleeve. When either of the discs 
A? A3 come in contact with the pulley, the cut-off 
valve is correspondingly opened or shut. 
1215. Foustians anp Corps, D. Dewhurst and 7. 
Crossley.—Dated 20th March, 1880.—(Not proceeded 


with 2d. 

A back or foundation is bined with the pile or 
loops consisting of one pick of weft to the back and 
three to the face, or one pick to the back and four to 
the face, or one pick to the back and five to the face, 
thus reducing recesses at the back of and in the 
direction of the length of the piece and a crowded or 
full pile face. 

1216. Microscopic Puorocrarns, W. R. Lake.—Dated 
20th March, 1880.—(A communication.) 8d. 

The matter to be reduced is arranged in columns on 
a band which is adapted to intermittingly present a 
new photographic field. The camera employed con- 
sists of a photograph camera, microscopical focusing 
device, and an intermediate plate holder, the latter 
moved so as to present space for a new impression 
presents a new photographic field. Imm ly the 
plate and Sand containing the matter 

ve simultaneously ceased their movement, a screen 
infront of the objective glass is automatically removed. 
The reducing process may be repeated if necessary. 
1217. Examinrye Microscopic Psorograpus, W. R. 

Lake.— Dated 20th March, 1880,—(A communication.) 


6d. 

This comprises the combination with eye lenses and 
large field lenses, of two intermediate prisms located 
next to the eye lenses, and adapted to bring jthe two 
separate images nearer together. Also the combina- 
tion with a frame, in which a plate bolder and its slide 
are adapted in such a manner as to have an inde- 
pend or joint ts, of an losing frame 
which the plate holder frame and its slide are adapted 
ot have inde 


ependent or joint movement, such 
‘ing adapted to permit the plate holder to be adjusted 
vertically or horizontally by both quick and slow 
movements. The Second part of this invention com- 
rises the combination with one or more light con- 
msing lenses and a plate holder of one or more 
microscopic lenses and a transparent screen, said parts 
being enclosed in a case, and provided with a screw 
Shaft to adjust the plate holder relatively to the 
microscopic lens. Also the combination with such 
parts ofa magnifying lens. 
1224. Srorrine Borries, Jars, &c., L. B. Chagniat,.— 
Dated 22nd March, 1880. 6d. 
A metal rim or collar D has formed upon it a thread 


C and is fixed during the manufacture of the bottle A 
to the neck. A metal cap E is formed with a corre- 
thread and contains a cushion of cork F, 


which when screwed into tion over the collar D 

closes the neck of the bottle. 

1221. Breakina Coat, &c., J. West.—Dated 22nd 
March, 1880. 10d. 

P is the driving shaft of an engine on which is a 
pinion with a wheel on the shaft of the lower 
roller F, on which is a pinion gearing with a roe 
pinion on the shaft of the roller T. latter 
gears with a wheel on the shaft of the upper roller M, 


on the other end of which is a pinion at M gearing with 
N on the shaft of the other upper roller P; a 
pulley drives an endless chain of to 


to the boiler. The valves C and D are connected by 
the rod G to make them move simultaneously. The 
ing res’ ve passages like ns 
order ve A before = 
begins to open. To admit steam e apparatus 
in connection with the boiler, and as soon as the 
pressure in the latter is established within the appa- 
ratus the valves C and D drop, and while C is shut 
steam rushes into chamber B, forcing the water 


through the valve F to the boiler. di the 
water level in the apparatus a 


elevate the broken coal. The coal is introduced into 
the case R, and on motion being im) to the 
rollers, is crushed to a certain extent by the upper 
rollers M and N, and still further crushed by the lower 
rollers T F. @ apparatus is ted on a frame 
and can be moved trom place to place. 

1225. Hor-siast Ovens on Furnaces FOR HeatTino 
Arr, G. Barker.—Dated 22nd March, 1880.—{A com- 
munication.) 6d. 

The walls of the oven are constructed of suitable 
masonry with fire-brick lining, B is the hearth or 
fireplace. Through the arched roof of the latter is a 
series of openings extending completely across the 
oven, and on each side of each opening is a bridge 
wall G extending some distance above the inner floor 


of the oven. On one side of 
inlet main from which a series of sh pipes 
communicates with the transverse main C, which are 
provided with removable covers, and are square or 
rectangular in cross section. Dampers in the main C 
direct the incoming blast into the downtake pipes, 
which latter communicate with the lower transverse 
— a Between the mains C and F extend the 
pes D. 


1235. Compounp Wire Spainas, &., N. Jenkins.— 
Dated 23rd March, 1880. Is. 

This consists in braiding wires on a suitably adjusted 
machine, making angles with the axis or central 
line of the tape, and the ired elasticity is obtained 
by the direct extension and contraction of the braid 
itself. 


126, Raitways, J.[B. Fell.—Datedj24th March, 1880. 


This consists in increasing the strength of the wood 
and iron lattice ers by combining with them four 
or more longitudinal struts for each span of structure, 
these struts a by lengthening the lattice 
bars so as to reach from the under side of the girders 
to the supports, to which they are firmly attached. 
1268. Crrcotar Kwirtinc Macuines wita SEtr- 

acTinc Neepies, B. de Pass.—Dated 25th March, 

Tule consists principally” ot t ed 

cons 

heddle hooks of pane g the lower arms of which 

laterally an almond-shaped projection provided 
with an oval eye for facilitating the passing of knots. 
and the upper horizontal arms of which are sup 
and driven in such manner that the said vertical 
lower arms oscillate in planes poseing through the 
axis of the circular machine between the self-acting 
needles arranged either vertically or horizontally, the 
said needles being capable of being worked frem one 
to the entire number by one or several ‘‘guichets ” 
with circular ves which effect the ‘ gathering” 
and the ‘‘ knocking over.” 
12°78. Sprincs ror WHEELED Carries, W. Edwards. 

—Dated 27th March, 1880. 6d. 

Each half A of an elliptic spring is made of a single 
bar of plate of steel, on one face of which and along 
each edge a strong rib or flange B is made, the rib on 


the top half being preferably on the inner or concave 
face, and those on the bottom half on the outer or con- 
vex face, such ribs being deepest at the middle of the 
bar and ually diminishing as they approach the 
ends of the plate, near which they disappear. The two 
balves are connected, as usual, by the ordinary box 
heads and bolts and nuts at C. 
1268. Surrtyinc Feep Water To STEAM BOoILERs, 
, R. Langensiepen.—Dated 25th March, 1880.— 
apparatus ists of two chamb 
oe above the other, and connected at the 
ttom by the pipe L, whilst their communication at 
depends on the position of a movable partition C, 
such as a valve or piston. Dis the steam admission 
valve, E the suction, and F the discharge valve leading 


y P with respect to the water in chamber 
A, which pressure is exerted on valve C, but counter- 
balanced its proper load. At last, feeding 
finished, pressure overcomes the load, and by 
opening valve C shuts off valve D. The water 

chamber A then goes to chamber B, drivi: 
into chamber A, where it is rapidly condensed. 
soon asa vacuum occurs, the apparatus refils with 
fresh water, and is then ready for feeding. 


1437. Inrropucine anp Heatinc tHe Feep WaTEeR 
or SreamM McNeil.—Dated 8th 


April, .—(Com 4 
Between the feed pumps and the boiler is a cylinder 
or chamber A. The feed water under pressure from the 
— enters at the lower part of this chamber by a 
pipe B, and rises through a tube G meeting just beyond 
the open mouth thereof one or more splash plates E, 


which the stream of water strikes. Above 
e plates is a compressed air chamber E, into which 
e air, liberated from the feed water, rises. At the top 
e chamber is a valve F which can be regulated to 
at any desired pressure. The feed water in travers- 
coil of a a within the smoke-box becomes 
ted and is eventually delivered in that condition 
near the bottom of the boiler. 


1504. Gas Sotperine Inon, L. Quesnel.—Dated 19th 
April, 1880. 4d. 


The handle is tubular and has at its end a nozzle to 
which is fixed a flexible or other gas pipe ; within the 


stem there is a central orifice B by which the gas sup- 
plied through the handle issues in a jet. Air enters the 
stem by lateral orifices ¢ surrounding the jet. 
2182. Type Locks, J. Merzbach.—Dated 25th May, 
1880.—(A communication.)—( Complete.) 
The lock is shown applied to the frame of a bag. It 


is placed with the frame, and en’ on 
one half of the latter, whilst ‘half of the 


frame carries only the locking hook. The key does 
not directly close or open, but indirectiy by acting on. 
a tumbler placed under the key in the box, and 
moving paralle: with the key. 
2273. Gare Stop, S. J. Bury.—Dated 4th June, 1880. 
—(Complete.) 4d. 
Between the gate posts beneath the roadway is 
placed a box containing a lever pivotted at C near a 
sliding plate D. A second sliding plate E rests on the 
other end of the lever, and above each plate is a hole, 
one to receive the bolt B on the gate or door A, which 
in descending depresses the plete D, thus raising the 
other end of the lever, and so causing the plate E to be 


tind ordoor A. In the 
m: cation a ro! on the gate one plate, 
as the other to be raised behind the gate 
or door. 


The rail ibjected pression or per- 
cussion app! in lines at right angles to the plane of 
the web, while the rail end is bodily immovable, but 
free to expand in all directions in the plane of the web. 
The ‘‘foot” or the “ head” of the rails or rail-ends is 
also either simultaneously or tivel bjected 
to compression or percussion applied in lines at right 
— to the plane of the web, while the web of the 

-end is firmly confined against lateral or longi- 
tudinal movement. 
2465. Nicxer Piarine, J. Wetter.—Dated 18th June, 

1880.—{A communication.)—(Complete.) 6d. 

This consists, First, of a metallic electro-depositing 
solution to which benzcic acid has been added; 
Secondly, of a metallic electro-de ting solution to 
which salicene or other salicylic acid has m added ; 
Thirdly, of a tallic electro-d iti lution to 
which gallic or pyrogallic acid has been added; 
Fourthly, the combination of phosphate of nickel with 
sulphate of nickel in such solution ; Fifthly, the com- 
bination of citrate with the sulphate or chloride of 
nickel in such solution ; Sixthly, an electro-deposit- 
ing solution of the single or double salts of nickel to 
which benzoic acid has been added : Seventhly, an 
electro-depositing nickel-solution to which pyrophos- 
phate of soda has been added either with or without 
the bisulphite of soda. 

SeParRaB_e Burrows, Shrier.—Dated 23rd 

June, 1880.—(Com; ) 4d. 

The button has a hollow sleev | outward 

adapted to receive 

shank rigidly secured to the disc. all 

are made in each side of the shank, and a ho! 

pin or bolt passes through ‘the side of the hollow sleeve 

at a point where it will just enter one of the holes in 

the shank when the latter is forced into place. A 

spring holds the pin in, and a small head upon the 

ige of the button is used to retract the pin and 
release the shank when desired. 

2560. Rotary Encines anp Pumps, B. J. B. Milis.— 

Dated June, 1880.—(4 communication.)—(Com- 


within a hollow cylinder rotates an excentric disc 
with two open-ended slots in which are placed two 
rollers. A shaft transmits the motion to the exterior 
by passing through one or two stuffing boxes. Two 
pH els placed symmetrically on each side of the point 
of contact of the disc with the cylinder serve as inlet 
and outlet for the fluid under pressure. The direction 
of rotation of the engine varies according as the fluid 
is introduced by one or other of the channels. 

2680. Vixecar ComPpounDs FoR PICKLING AND PRE- 
SERVING Fruit, &., G. Holland.—Dated 30th June, 
1880.—(Complete.) 2d. 

This ‘ists of a pound of vinegar in combina- 
tion with glycerine. 


2734. Securinc Armour upon Suips, TURRETS, 
G. Wilson.—Dated 8rd July, 
Against the armour plate is the wooden 
and the skin plates; D is a cup 


&., 
) 
threat 


the skin plates, and entering a cavity for it in the 
backing; E is the bolt or headed stud ; it has a conical 
head of the same taper as th 
prepared to receive it. This bolt is screwed up by 


eer in its head into the threaded hole in the armour 
plate. 
2'774. CLEANING AND ComBinc Woot, D. H. Brandon. 
July, 1880.—(4A communication.)—(Com- 
Pp 
This consists partly in the arrangement of more 
than one burring roller on the first cylinder or 


cylinders of carding engines. B wool fall, M doffing 
cunb, N the nactur comb, R ratchet wheel, P circular 
comb. 

TRANSFERRING Process FoR Pictures, &c., 

W. R. Lake.— 7th July, 1880.—(4 communica- 
tion.)—(Complete.) 4d. 

This consists F angen in producing upon a metallic or 

other surface the required figure or design by trans- 
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ferring the same from a photograph, print, or im: 

sion 4m any suitable manner, then applyi an etching 

ground, which will not adhere to the ink. and will 

resist the action of the fluid with which the ink is sub- 

sequently washed off, and after the ink has been 

removed subjecting the exposed surface of the metal 

previously covered thereby tc the action of acid, so as 

to produce the design or figure in intaglio. 

2787. Gas Apparatus, 8. Pitt.—Dated Tth July, 1880. 
—(A communication )—(Complete.) 10d. 

This relates to the production of hydrogen by the 
conversion of superheated steam, es with it a 
certain amount ~ of hth 
in the presence of highly-heated aon, — op causes 


the conversion of said lime into carbonate of lime, and 
also of the subsequent reconversion of said carbonate 
of lime into lime, enabling the process by means of 
two furnaces to be continually carried on. A is the 
bench of retorts, M supplemental generator, C lime 
furnace, D carburetting apparatus, E converting fur- 

naces, G feeding tubes. 
2795. Seraratinc anp CLEANING VEGETABLE FisREs, 
T. Threlfall.— Dated Tth July, 1880.—(Complete.) 6d. 
This consists in separating and cleaning vegetable 
fibre by first drying the stalks or plants and passing 
them through or between a series of smooth rollers 


A BC D E to crush the stalks lengthwise, thence 
through or between alternate horizontal and spirally 
corrugated rollers to break and separate the woody 
portion transversely and diagonally, and again through 
or between corrugated rollers, having a continuous 
wtay or reciprocating motion to separate the gum or 


2797. Curtmsc Screw THrReaps ON PIPES AND 
Covp.ines, &., 4. M. Clark.—Dated Tth July, 1880. 
—{A 8d. 

Rotary cutters K formed with serrated are used, 
the arbors of which cutters are fitted in a revolving 


head B that has an endwise motion tothe 
Pitch of the screw, so that while the cutters rapidly 

revolve with their arbors, they also travel in a spiral 
path upon the surface ‘being operated upon. For 


cutting external threads the arbors C and cutter K 
rest on an elastic wheel 8, and are forced inward by 
the tapered collar T. For cutting inside screws the 
sliding head B, carrying the cutters and arbors is 
actuated by wheels and pinions C, and C, and the 
earing G G;, which is driven by the pulley F. The 
forward motion of the cutters as the thread is made 
duced by the approach of the rods C, in the cone 


2056. Prevertixe Excessive or Insurnious HEATING 
OF THE Barrets OF Macuine Guns, H. H. Lake.— 
Dated lith July, 1880.—(A communication.)—(Com- 

) 4d. 


A represents the barrel, which is attached to the 


breech bluck B; D is a casing surrounding the barrels 
and fitting upon the end blocks with water-tight 


against any 


2861. Rorary Cuurns, 4. M. Clark.—Dated 10th 
July, 1880.—(4 communication.)—(Complete.) 6d. 
The churn body is formed of en — grooved 
upon their face to receive staves and 
that are arranged together with the cover to forma 
cylinder, -— ther by the legs. cap piece, and 
brace rods. y of the churn is made so that 


shrinkage can be taken by the band screw as 
shown, and the dasher is | tended to give an undu- 
lating motion to the whole contents of the churn. 
Means of ventillation are provided. 
2978. Fitters, W. R Lake.—Dated July, 1880.— 
communication.)—(Complete. ) 6d. 

A isa chamber containing charcoal or other suitable 
substance held in place by wire gauze, and sup- 
ported by perforated plates D. B and C are the top 


and bottom plates closing the chamber; E is the 

faucet or cock, having passages leading to the carbon 

chamber A, and to the vertical tube, which passes 

through the carbon chamber and opens into the cham- 

ber above the gauze plate. 

3031. Rock Daitursc Apparatus, H. Richmann and 
U. K. Arnoid.— Dated 2rd July, 1880.—(Com- 


plete.) 8d. 

A is the case in which the cylinder and operatin, 
mechanism are supported, and on its side is a hollow 
bevelled-edged trunnion B, by means of which it is 
attached to the column or tripod. On one side of 
the case isa feed screw chamber Al ecting out 
beyond the case, and enclosing the eS screw C, 
actuated by the crank Cl and passing through a 
carrier H! on the cylinder D. On the lower end of the 


screw C are formed annular V-shaped flanges or rings 
which fit into —Y in a box A made in two parts 
and the lower of the screw chamber Al!, 
and key, a set screw 
kee; thet two sides of the box together. To attach 
the drill case to the column aring E! surrounds the 
column, and on cach side of it are bolts ¢, upon 
which is fixed the clamp F formed in two halves. a 
bolt passing through each half. The trunnion B fits 
into a socket in the clamp F. The drill column is ad- 
justed in length by means of an extension leg 


ZS 
1 by turning the 1} 


the 
the holes G. The screw Al is secured centrally within 


in two tapered to fit the hole | 4 2 clot is 
formed in the tapered part and 
The outer the clamp has screw 

and the sleeve K? fits on to the drill head and the 
clamp. On one sidethe cylinder D is the air chest 
D! in which moves the valve D. The cylinder is not 
bored the same size all through, but of two different 


diameters to suit the L, which is larger at the 
front end L than at the rear. In the centre of the 
piston is a groove lJ to establish connection between 
two ports, to give motion to the air valve D. The air 
or steam to drive the drill is admitted to the valve at 
Hi, and fills the valve chamber between the inner 
heads of pistons K of the valve. The exhaust 

ports are always situated between the pistons 
kK K1. To impart a rotary motion to the drill a 
ratcheted sleeve P with diagonal slots is, fitted 
over the drill spindle I inside the cylinder Kl and 
lugs G fit into the slots. The head of the cylinder 
is extended as shown at 8 and on opposite sides 
of this are pins or . fitting between which in the 
head are springs 8, hich rest the ratchet sections. 


3650. Composition For CoaTING Bortoms, &c. 
2a Ward.—Dated 12th 1879. —(Void.) 


‘ition is d of the following in- 
‘viz. : 112Ib. resin, 360 lb. benzoline or other 
spirit, 1121b. zinc, 112 lb. oxide of iron, 141b. Indian 
red or other colouring matter, 601b. Archangel tar, 10 1b. 
arsenic, 10 lb. washing soda. 
4902. Breeca-Loapine Fire-arms, L. Gye.—Dated 
29th November, 1879.—( Not proceeded with. 
This relates to means todo away with the external 
hammers at the side of the locks of fire-arms, more 


} — of ordinary double-barrelled sporting guns, 


and also to provide a ready means for bringing the 
hammers of the locks of fire-arms to full cock when the 
breech is opened, and at the same _ _ security 
accidental discharge of 
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Tax following prices are corrected up colehaihs, 
but it should be borne in mind that in 
makers are pre to quote different terms for ——s 
cial contracts. It is obviously impossible to specify 
these cases and terms, or to give more than the market 
quotations and makers’ prices. Readers should also 
refer to our correspondents’ letters. 
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Monkland—No. 1 2 12 6 
8 2 10 6| CLEVELAND— 
Clyde—No.1 ..2130) No.l 2 40 
No.8 .. 3106) No.8 3 20 
Govan—No.1 .. 2126) No.3 .. .. ..2 00 
No.8 .. 2106) No.4, foundry .. 119 0 
At Broomielaw. No. 4, forge... .. 1190 
Calder—No.1 .. 3 © 0)| Mottled or white 1 18 6 
No.3 .. 2116] Thornaby hema- 
At Port Dundas. tite .. .. .8 00 
TrepecaR—M No. 8 tin-plate pig iron, 
0. 3 foun 
6us. Od. at works. 
4a 4 
Waxes—lIron rails, f.o.b. .. -- 610 Oto 617 6 
Iron bars, f.o.b. . os 10 0 to 15 0 
DerpysHine—Grey forge, at Shef- 
Lan Manchester—No. 3 2 
0426 6t0000 
Hematite, at works, Millom 
No.ltoNo.3 .. - 8 0 Oto 3 5 0 
Forge, mottled and white .. eo - 815 0 
Maryport Hematite—No. 1 to 
Puddied Bar—~ 
Wa es—Rail quality, 317 6to 400 
CLEVELAND, delivered on 310 0to 312 6 
MIDDLESBROUGH I éin., 
quality, per ton 812 6to 000 
La » a hi d at Man- 
chester .. wo 45 Oto 47 6 


MANUFACTURED IRON, 
Ship. Bridge, and Mast Pliates— 
GLase@owW, I.0.b., per ton 710 Oto 810 0 
Wa es—At works, net .. - 75 0t0 8 0 0 
in 
works .. 6 & 


Bofer 


0 to 
-- 10 0 0to 10 

0 to 

0 tol 


10 © 

| 0 8 5 0 
SHEFFIELD 1010 llv 0 
Bow ine and Low Moor— 

Under 24 cwt. euch, up to 

4 owt. per cwt. 120t0170 
4 cwt. up to 7ewt. and upwards 110 Oto 119 0 
STAFFORDSHIRE, per ton -- 9 0 Oto1210 0 
MIDDLESBROUGE, free om trucks 70 
GLascow, f.o.b., per ton - 710 Oto 810 0 
Angle Iron— 

Bow.ine and Low Moor, per 

oe ee 436 
STAFFORDSHIRE, per ton” 8 0 Oto 0 
LancCaSHIRE 6 26Ww65 0 
STUcKTON .. ee ee - 50 0t 000 
RounD Oak oe 812 
CLEVELAND es - 5760600 
WELSH es 6 5 Oto 615 0 
610 0t 7Tlv 6 
and BowLina, per 

cwt. 019 Oto 1 4 
STAFFORDSHIRE, per ton. - 610 Otold 0 0 
ROUND Uak oe 82 6013 0 0 

Merchant Bars— 

STOCKTON .. - 6 0 Oto 610 0 
WELSH oo - 576000 0 
LaNOASHIRE és os - 6 0 Uto 6 2 6 
Guascow, f.0.b. .. ee - 6WOwW TV 
SHEFFIELD—Bars from ware- 
house oe - 610 Oto 7 0 0 
Hoops .. .. 710 8 0 0 
Sheets .. 90 0t v0 0 0 
Nail Rods.—Guasoow, cob, 
per tom .. oo - 610 0t0 7 0 0 
Rails—G.ascow, porte 710 0t0 8 0 0 
LEV! oe - 60006900 
ALES ee 6t0 550 

Railway Chairs — Giascow, 

1.0.b., per ton 0410 0to 5 0 

Lasaow, £.0.b., perton 560 0to 600 
(singles), per 

wou 710 0to 8 0 0 

.. .. 612 6t0 7 
STEEL. 

SHEFFIELD—At works— £8. 4. 
8 steel oo oe - 13 0 0 6 
Ordinary castrods .. 17 0 0 
Pair average steel ee 0 0to% 0 0 
Sheet, crucible .. oe - 24 0 0t0 64 0 6 

Us, 160 22 0 0 
Second-class tool oo - 82 0 00048 0 0 
Best specialsteela .. - 500 0 

t tool ~ oo 52 0 00076 0 0 

Special tool .. 76 0 OWwll2 0 
615 710 0 
Sheffield steel ship plates °. 13 0 0to1410 0 
Shetiield steel boiler plates .. 14 0 Oto 16 0 0 
Wa.es— Rails ~ 6 2 67 6 
Bessemer pig iron - 
MISCELLANEOUS METALS. 
&s. d. & 8. a. 

SS perton 6010 0 to #015 0 
british cake and ingots .. 64 0 0 to 05 lu 
Best selected - 6 0 O 
British sheets, strong. 70 0 Oto7l 0 

Tin—swai os - 8715 0% 0 0 6 
British blocks, refined 92 0 94 0 0 

” bars oo ee 92 0 OtO93 

Lead—Spanish pig .. 1417 60015 0 
Sheet .. oo - 16 0 0 0 
Red lead .. - 000 
White lead ee - 2210 0t0. 0 0 0 

Speiter—silesian os 1610 9wW1615 

4inc Knglish sheet 2110 6 

Phosphor _Bronze—per ton— 
tal Xi ow | O0toll2 0 0 

Other 120 0t0185 0 0 


COAL, COKE, OIL, &c. 
Coke— £8. d. & 8. 
Durham eo ee 010 
Derbyshire .. oo 013 
Sheffield, melting .. wae 
egar ee 0 0 
Wales—Rhondda . ~ 010 


sssss 
co 


Coals, best, per 
South Yorkshire the pita— 
Bilkstone, house ee O10 4 to 6 
Converting oe oo 6 
Black .. 08 6 0 40 
Sveum, less 24 os - 08 3 to 010 6 
House, at port ee - O79 0 09 8 
Small steam.. - 02383 to 0 8 6 
070t 07 6 
er 0.b.— 
int 060t0 070 
Smithy oe O01 0 tw 018 6 
South Durham.. ee 0 6 6 OW 
by’ 
Bestat pits... .. .. 0 8 0 to ON 0 
Converting .. 076 tc 09 0 
cashire— it 
berton 4ft, ee oo 
Forgecoal .. .. «. 0 49 to 0 & 6 
os 08 0 0 8 6 
Oils, tun— 
Lard oil .. se 460 0 to47 00 
oo 212 6 to 217 6 
Rapeseed, brown... 210 to wile 6 
» Engl. 110 0 to 31126 
Tallow, os 11469 to 118 0 
* Supplied to rallway companies and large works. 


PRICES CURRENT OF TIMBER. 


8. 

Teak, load.. es oe oe 10 
bec pine, red.. ee 0 
pitch os 5 0 
Oak oe v 0 
Birch .. ee es 10 
os 10 0 
Dantsic & Meml. oak .. oe 10 . 
0 
0 


& 
or oe Oe 


cS 


- ~ 


Lath, Dantric, tathom .. ee 0 

Bt. Potersburg 
Degas, per \), 12ft. by 8 by gin. 

quebec pine, oe ow” 0 

ee 0 uo 

Canad,» 8) lst .. 0 

d 2nd .. ee 9lv 

New os 10 9080 

Archangel on oe 0 

bt. ee 0 lo 0 0 

Finland . ee ee os lo 1110 0 

Wyburg ee os ee lo 0 0 

Battons, oo slo vu 

FLOORING BDS. 8q. of lin.— 

First yellow .. oe oe 10 015 0 

» White oe 8 

Second quality 7 vole 

Mahogany, Cuba super. foot. v 007 

Mexican, do. ee ee 0 4) 005 

Honduras, do. 43 0 0 
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THROAT IRRITATION.—Soreness and dryness, 
tickling and irritation, inducing cough and affect- 
ing the voice. For these symptoms use Epps’s 
Glycerine Jujubes. Glycerine, in these agreeable 
confections, being in proximity to the glands at 
the moment they are excited by the act of —_ 
ing, becomes actively healing. Sold onl 
boxes, 74d. and 1s. 14d., labelled JAMES 
and Co., Homeopathic "Chemists, London.” A 
letter received : * Gentlemen,—It may, perhaps, 
interest you to know that, after an extended 
trial, I have found your Glycerine Jujubes of 
considerable benetit (with or without medical 
treatment) in almost all forms of throat disease. 
‘They soften and clear the voice. In no case can 
they do any harm.—Yours faithfully, GorpoN 
Homes, L.R.C.P.E., Senior Physician to the 
Municipal Throat and Ear Infirmary.”—ADvt. 
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joint, so as to form a water space or chamber in the 
interior of the casing around the barrels; H is a 
funnel for filling the water chamber with water ; or it 
may be poured through E. 
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N the exact idea of our artillery authorities as to what a | screw B, with the obturator cup A on it, slides in and 

THE NEW 13-POUNDER BREECH-LOADING breech-loading field gun pow oy be. These pieces have | out of the breech when in the position shown in Fig. 2, 
GUN. : been constructed in order to enable a comparative trial | with the lever handle vertical, by means of the provision 

Ws have already spoken of the breech-closing arrange- | to be made of field guns issued experimentally to our | of the interruptions in the screw-thread. When home, it 
ments adopted experimentally in our new 13-pounders, | field batteries, differing only in the fact of some being | is tightened and supported by turning it round and causing 
and other breech-loading recently completed under | muzzle-loaders and the others breech-loaders. The design | the threads to engage, when the lever C is forced down 
Colonel Maitland in the Royal Gun Factories. We now | was originally made for a muzzle-loading gun, and the to the right. When withdrawn, it rests upon the carrier 
publish complete illustrations of this weapon, taken from ' breech-loader was made to correspond, as far as possible, D, and is held by an automatic locking arrangement E ; 


WT 


Yj YY 


FIG .4 
i 
A TOBE (TOUCH STEEL) 
wr 
$4 
= 
71.336 LENCTH OF al > 
4 
' 
| RIFLINC: AN UNIFORM TWIST 
SCALE CAPACITY OF CHAMBER 112.5 CUB INS 
% BORE 646 FULL SIZE OF ITURN IN 30 CALIBRES. 


an official photograph of the gun and iage — vide | with it. Hence the latter gun is not exactly what it| the carrier is then turned round on the vertical hinge 
Fig. 1 herewith. To this we now add cuts on from | would be if it were an independent design. At the same | till it is locked in the position shown in Fig. 2— 
the official lithographs, together with a short account of ho wn yg does not apply to the breech mechanism— | locking being specially necessary for mounted in 
the design of the gun—which is, penne, specially | which is a very important matter at this time, though | boats. There is a sliding vent cover at F, which prevents 
desirable after the recent attack on it in the Zxmes. by no means the only important one. The breech | the possibility of the gun being fired when the breech 
It should be understood that, in general proportions, | mechanism is, then, a fair subject for criticism. is imperfectly closed, only uncovering the vent when 
the gun is not to be regarded as a design embodying| Figs. 1 and 2 show the breech open. ‘The breech | the lever is down. The obturator cup is that of Captain 


BY 
WE 
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Andrew Noble. The edge is expanded by the against 
the breech bush or copper This with 
the exception of the Noble obturator, is that adopted 
in France, where it has been found very successful. It 
is very favourably reported on in this country, and the 
obturator acts particularly well, the breech bush ring 
being found not to suffer at all from firing—which 
modifies the objection we should have been inclined to 
urge against that ring, namely, the fact that it was only 
removable by an operation of cutting out. 

We have referred to complaints made against this 
system in the Z7'imes of October 12th. These were that 
it had been “adopted on the recommendation of military 
artillerists alone,” rather than “examined and reported 
upon by persons conversant with metallurgy and with 
engineering,” a “common sense precaution,” the dis- 
regard of which had led to “signal failure,” “the whole 
apparatus being designed on the model of a boy’s pop- 
gun.” With this are contrasted the Krupp and Whit- 
worth guns, in which “the breech block slides in and 
out across the bore, and renders the place which it occu- 
pies, as it needs to be, the strongest part of the gun.” 
‘We should concur with the writer of the above in a wish 
to see the trial of more than one system, but beyond this 
we cannot go with him ; indeed, it would hardly be too 
strong to characterise the language used as puerile. 
Practically any system adopted by Sir W. Armstrong, 
Captain Noble, and Mr. Rendel cannot soberly be spoken 
of as not having been examined by persons conversant 
with engineering, to say nothing of the weight to be given 
to the French authorities. To follow the kind of expres- 
sions quoted in detail would hardly be desirable; 
we must, however, notice two ints dwelt on, 
namely, the statement that the gun oe signally failed, 
and also that the breech is obviously much weaker than 
that of Krupp or Whitworth. We will take this latter 
objectionfirst. The slot, which is cut transversely to enable 
a wedge to pass through a gun, removes much metal from 
the tube; how much, may be seen by drawing horizontal 
parallel lines across the breech in Fig. 2 above and below 
the bore. For the length occupied by the breech wedge, 
the walls of the gun can only consist of the portions 
above the upper and below the lower line indicated. 
How anyone can suppose that this wholesale cutting 
away of the circle of metal can render it when closed by 
a detached cross piece of steel “the strongest part of 
the gun,” is incomprehensible. That the gun is strong 
enough we are not questioning. A longitudinal strain, 
in fact, which is the one here imposed on the piece, is 
generally the one most easily borne. With the screw 
system now under trial, on the other hand, the ring of 
metal is unbroken, so that as a cylinder the gun is com- 
plete. If the breech screw yields it will not be by the 
breech of the gun failing bodily, but by the screw 
threads themselves in some way yielding. These are 
greatly cut away as described, but it may be seen that 
their number may be increased as far as desirable. We 
cannot therefore admit any structural weakness. 

To come, however, to the failure spoken of. The cir- 
cumstance referred to was the fact that it was found that 
the breech screws had a tendency to turn under the 
shock of discharge, especially if the gun was fired with 
brakes put on the wheels to check recoil. In one instance 
a breech screw was projected 15ft. to the rear, the screw 
having turned round far enough to free the interrupted 
screw threads. This, of course, needs immediate 
remedy. The tendency to turn is, however, so slight that 
a locking pin—such as is actually used by the French— 
would obviate the difficulty, and if made automatic it 
need cause little trouble. Possibly it might be found 
preferable for the future to make the pitch of the screw 
rather less abrupt, but the difficulty is too small to 
dwell on. The reports sent in by the battery in which 
the casualty occurred are very favourable as to the 
breech action, and in firing an initial velocity of 1600ft. 
per second is habitually obtained with the service charge 
of 3 lb. 2 oz. of R.L.G., powder. No difficulty has been 
found as to erosion of the vent. The rate of firing is 
about the same with the breech-loading and muzzle- 
loading 13-pounders. This is generally the case in such 
small pieces, though possibly the great increase of length 
might have been expected to turn the balance in favour 
of the breech-loading gun. The question of additional 
cover for the detachment is not important in the open, 
but directly any sort of breast work is employed, or 
such a device as steel shields on the axletree boxes, 
breech-loading offers great advantages. Fig. 4 shows the 
general proportions of the gun. The bore is 84in. or 
28 calibres long, the calibre being 3in. The diameter 
of the chamber is 3°5in. The body of the gun ‘consists 
of a single breech coil over a tough steel tube, as shown 
in Fig. 4. The bore is rifled with thirteen grooves, having 
a uniform twist of 1 in 30 calibres. The total weight of 
the piece is 83 cwt. 

The carriage—vide Fig. 1—has, like the gun, been 
spoken of by us before. It is made almost. entirely of 
steel, and the chief peculiarity is that the construction is 
such that the strain falls on the various parts in the form 
of tension instead of many being under compression. 
The carriage shown in the figure has a brake applied to 
the tire of the wheel, which is of course very effectual 
and satisfactory if it were not open to the serious objec- 
tion that it prevents any of the detachment from readily 
getting in between wheel and breech of gun. The guns 
issued for trial have only a brake applied to the nave. 
Another very important feature is the elevating arc. Any 
increase in length in a gun increases the absolute distance 
through which the breech has to move in elevating or 
depressing the — Increased speed, therefore, is very 
desirable, which is accomplished by the substitution of 
the elevating arc, for the screw previously used. Major 
Nicholson, however, in a paper contributed to the Royal 
Artillery Institution, has pointed out a source of error 
ia laying the piece, which has crept in, connected with 
the elevating gear. It appears that the gun is liable to 

ed with a direction as much as from ten to 
thirteen minutes higher than intended. In laying, 


the muzzle sight is naturally directed below the object 
and gradually brought up to cover the point aimed at—in 
other words the breech is run down, and it is found that 
during this process it rests against the lower surfaces of 
the teeth of the arc which are forcing it down, and in this 
position it remains truly pointed until the friction tube is 
pressed home, which moves it against the opposite surfaces 
of the teeth in the arc, that is, as far as the play in the teeth 
admit. Major Nicholson s ts that this would be re- 
medied by always concluding the operation of pointing the 
gun by a depression movement. This appears objection- 
able because the point aimed at would be concealed by the 
muzzle of the gun until in the actual line of sight. We 
should have thought it was safer and better to give suffi- 
cient preponderance to the gun to overcome the friction 
at the trunnions, so that it would always rest on the 
upper surfaces of the teeth of the elevating arc. 
wo kinds of shrapnel, one pattern made in the Arsenal 

and one at Elswick, are eal with common sheil, all of 
13 lb. weight, and case. The shells have one copper band 
broken into three by two annular grooves near the 
base to make it take the rifling. There is no copper 
ring in front, the windage of the projectile being 
reduced to 0'02in., which is still much in excess 
of that adopted by Krupp in a similar case, who 
indeed only gives the common shell of his 71-ton 
gun a windage of 0°3 centimetres, or 0'Olin. Metal time 
and percussion fuzes have been issued, which are well 
reported on. It is not proposed to discuss the details con- 
nected with the sights, with the hinged handspike shown in 
the cut—which does not find favour—and other minor 
matters. In conclusion, we may sum up by observing 
that we believe that most officers competent to form a 
sound opinion who have no interest to prejudice them 
think highly of this gun. As far as we know, this opinion 
is supported by civilians also. Both the breech and 1nuzzle- 
loading equipments are very d experimentally. It 
is right that new features should be embodied in them 
and it isa matter of course that in these some faults should 
be discovered. The chief matter, whether in breech or 
muzzle-loaders, is to obtain powerful guns by utilising to 
the fullest extent increase in length and enlargement of 
chamber. How far success has been hitherto achieved in 
this piece may be seen by calculating the stored-up work, 
which comes to 230°8 foot-tons, with a penetrating figure 
of 24°48 foot-tons, sufficient to penetrate 4°lin. of iron. 

We may add that a very powerful 25-pounder breech- 
loading gun has just been completed at the gun factories, 
spoken of by mistake in some papers as a 25-ton gun. It 
is acomparatively short gun intended for boat service ; 
weight, 224 cwt.; length, 25 calibres; calibre, 4in. It is 
mounted on a boat carriage or slide fitted with hydraulic 
buffers, and compressors acting on the side of the slide. It 
has a large powder chamber, and fires its 25 lb. projectile 
with the high velocity of 2000ft——in other words the 
projectile leaves the gun with 693°3 foot-tons stored up 
work—a penetrating figure of 33°17, and a power of 
piercing about 6'86in. of iron. 


COOLING AIR BY COMPRESSION AND 
EXPANSION, 


WE have some reason to believe that a great many 
individuals who are more or less interested in the use of 
machinery for cooling air have either no knowledge what- 
ever of the principles of the operation of such machines, 
or else huld very erroneous opinions on the subject. We 
have, since we illustrated Messrs. Hall’s cold air machine 
in our impression for October Ist, received letters pointing 
out that the air must unavoidable be reheated in the ex- 
pansion cylinder! Other correspondents, knowing that if 
air be heated by compression and allowed to expand 
again under certain conditions it will simply regain its 
original temperature, maintain that the expansion cylin- 
der is an essential to the obtaining of a low temperature, 
instead of being merely a useful adjunct to the machine. 
Nor is this ignorance confined to English readers. We 
have lying before us the Jilustrated Scientific News of 
October 15th, a New York paper, which is well illustrated, 
well printed, and we may add well written. Yet 
our contemporary has devoted a column and a-half 
of its space to refuting the errors which it assumes 
to be contained in an article which appeared in our 
impression for September 17th, on cold air machines. 
Our contemporary has at once failed to understand 
what we said and what such men as Tyndall have 
written on the subject of dynamic refrigeration. It 
takes special exception to the following passage in the 
article in question :—“ Nothing can be easier than to 
provide a large supply of cold air by causing a pump 
worked by a steam engine to draw in air at the atmo- 
arene temperature and pressure, and deliver it through 
the tubes of a small surface condenser, from which it may 
escape under a loaded valve into the meat chamber. 
When expanding it would produce cold, to use a popular 
phrase.” According to the /ilustrated Scientific News, 
this statement is exactly the reverse of the truth. Our 
contemporary goes on to say :— 

** Under the conditions stated by THe EnGInEer in the second 
italicised portion of the above extract, if the cooling medium in 
the surface cooler is not capable of cooling the compressed air 
below its original temperature, the mean of the temperature of 
the finally expanded air will be greater than the original tempera- 
ture by an amount corresponding to the heat equivalent of all 
the air friction encountered from the beginning of the expansion. 
For, when air is blown out from under a loaded valve, the work 
performed by its expansion is expended upon itself, and the 
mechanical value of the work is reproduced as heat. Moreover, 
as the friction of the air in its passage adds somewhat to its tem- 
perature, this heat also, though at first converted into mechanical 
power or expansive force in the air, reappears as heat. The 
objection to this arrangement is not “that the whole of the 
mechanical power expended in delivering the air is wasted,” but 
that no cooling below the temperature of the medium employed to cool 
the compressed air can be so effected. The air could be as well cooled 
by contact with this medium without compression as with it. 

herefore, the power expended in compressing the air is wasted 
in this method.” 


Our contemporary concludes his article by saying-— 


‘* Tt is somewhat remarkable that, in a country which has con- 
tributed more than any other to the science of thermo-dynamics, 
almost at the very threshold of the Royal Institution, in which 
many of the fundamental principles of the science were first 
publicly enunciated, so important an exponent of engineering 
science as THE ENGINEER should print such errors.” 

Under the circumstances we think we are justified in 
writing another article on the subject, with the hope that 
we may enlighten our correspondents who are still in the 
dark, and convince the J//ustrated Scientific News that 
we have made no mistake whatever in the article which 
he criticises. We have no intention, however, of writin 
a treatise on the cooling of air by condensation an 
expansion ; but we wish to be able to explain more fully 
than we have yet done the principles involved in the 
process. Those who want an accurate and complete 
exposition of the laws determining the heating and 
cooling of gases under various conditions we must refer 
to the writings of Rankine, Clerk-Maxwell, or Clausius. 

A fundamental “gaseous law”—to use a phrase of Clerk- 


Maxwell’s—is that <P is a constant for a gas. Here 


vis the volume, or space occupied by the gas, » the 
pressure, and ¢ the temperature. In words this means, 
that the volume of a gas, being multiplied by its pressure 
and divided by its sensible temperature, will give a 
number which will be constant for that gas under all 
circumstances. The sensible temperature must be mea- 
sured from the absolute zero of the thermometric scale, 
which is 492°6 deg. below freezing point, or 461 deg., in 
round numbers, below Fahrenheit’s zero. It will be seen 
that if any one of the three factors be altered in amount, 
one or both of the others must also be changed. If we 
augment the volume, we diminish the pressure ; if we 
raise the pressure, we reduce the volume ; and soon. In 
dealing with the question of temperature, however, it 
must ‘ borne in mind that the presence or absence of 
moisture in the air will aahertalty affect the range of 
sensible temperature. When air is compressed in a 
refrigerating machine, its temperature is raised. M. 
Mallard has given a table carefully calculated, from 
which we make the following extracts :— 


Final temperatures | ee . | Moisture 
| pended in 
Final | compressing llb. of 
ressures. | air. 
Pr nitial deg. Fah. 
| Air with Air with | the air 
=I atmos. Dry air. | sufficient Dry air. sufficient} com- 
moisture. moisture. | pressed. 
Ib. Deg. Deg. Ft.- pound Ft.- pound) 
24 | 18 | m1 | 23,500 22,500 | 30 
| | 
58°8 330 | | 48,500 45,000 4°8 
383 | 167 58,500 52,500 5-4 
| 
§8°2 42% | 179 | 67,000 60,000 60 
| 
103 470 190 | 75,000 66,000 64 


The work done in compressing the air is divided into 
two portions ; one portion which we may call x is repro- 
duced as sensible heat, the other portion which we may 
call y takes the form of potential energy, that is to say, 
it remains stored up in the air ready for use at a sub- 
sequent period. I[f the air be dealt with adiabatically, 
that is to say, if it be prevented from parting with its 
sensible heat, it can return again in expanding the whole 
of the work expended in compressing it. But at the end 
of the process it would be no cooler than when the pro- 
cess began. Let us say, for example, that the initial 
temperature of one pound of air is 68 deg.; that it is com- 
pressed five-fold, and then permitted to sseeee apn. At 
the end of the compression it would have acquired a sensi- 
ble temperature of 470 deg., and the whole of this would 
be lost again in the process of expansion. At the end of 
the cycle the pound of air would have resumed its original 
volume and its temperature of 68 deg. The work done 
in compressing it would represent 75,000 foot-pounds, 
and it would have given back precisely the same amount 
during expansion. It follows, therefore, that by the per- 
formance of external work alone, when the initial and 
final pressures are those of the atm =. no re- 
frigeration of air can be effected. e following 

from Mr. D. K. Clark’s “Rules, Tables, 
and Formule” we quote here as bearing on this point. 
Mr. Clark is speaking of the efficiency of compressed 
air engines :—‘ The work by expansion would be 
the exact duplicate in reverse of the work expended for 
compression, and the two works would be equal to each 
other if the reverse actions took place between the same 
temperatures, pressures, and volumes. The efficiency of 
the combined compressor and motor would be equal to 
100 per cent., irrespective of losses by friction and 
clearance. But under practical conditions the initial 
temperature for expansion is not more than that of the 
surrounding atmosphere, and in working by expansion 
back to atmospheric pressure the volumes are smaller 
since the temperatures are lower, and the efficiency must, 
of course, be less than 100 per cent.” 

If we take 1 lb. of air somnpying 13'141 cubic feet 
at 62 deg. and compress it to one-half the volume, or 6°7 
cubic feet, its temperature will be raised to 185 deg. If we 
allow it to cool down to 62 deg. it will have parted with 
123 deg., yet the 1 Ib. of air will have precisely the same 
sensible temperature, and will apparently contain precisely 
the same quantity of heat as it had at the beginning of 
the process of compression. From whence came the 
123 Fag of heat, representing 29°1 British units, or in 


round numbers, 22,500 foot-pounds? The answer is that 
it all came from the compressing engine ; that in a word, 
the work done by the engine has been converted into this 
heat. This is quite true to a certain extent, but it is also 
certain that some change has taken place in 
we know that this air, if now 
to atmospheric pressure, w 


the air, for 
rmitted to expand down 
have a temperature far 


‘Oct. 29, 1880. 


THE ENGINEER. 


325 


below 62 deg. It is obvious that the change has some- 
thing to do with the intermolecular relations of the mass 
of air, and it is not too much to say that the precise 
nature of this change is not thoroughly understood, 
although the result of it admits of being numerically 
stated with accuracy. The air when compressed under- 
goes an augmentation of sensible temperature; when 
expanded, it manifests an analogous diminution of tem- 
perature ; but this diminution depends entirely on the 
performance of internal work, and cannot be brought 
about in any way, under the stated conditions, by the 
performance of external work—that is to say, if the 
exaltation of temperature is reduced by the per- 
formance of the work alone, no reduction of tem- 
erature below the initial temperature can take place. 
But if the heat be abstracted as heat, and not as work, 
the required reduction of temperature may be secured. 
Precisely why this should be has, as we have said, 
not been quite satisfactorily explained, although ex- 
lanations will be found in most text-books on heat. 
We know that work is converted into heat, and 
heat into work, under given conditions which can 
be predicated with certainty, but no one knows how 
walk is converted into heat, or vice versd. We 
cannot tell how the heat of steam becomes the motion of 
a crank shaft, for example, but this does not prevent us 
from giving a numerical statement of the fact ; yet it 
must not be forgotten that the value has been attached 
to a British unit—772 foot-pounds—not by theory, but 
by the practical experiments of Joule. The numerical 
value does not admit of being deduced from theory simply 
because no precise knowledge on which to base a theory 
exists concerning the rationale of the inter-dependence 
of heat and ak. We have now, we hope, made it clear 
that the efficiency of a cold air engine depends absolutely 
on the efficiency of the condenser or cooler, and not at 
all on that of the expansion cylinder. The expansion 
cylinder helps the condenser it is true, but only because 
in it radiation and convection take place, and more and 
more of the sensible heat of the air is thus dissipated. 

As to the value of the cooler or condenser, that depends 
altogether on the quantity of sensible heat which it can 
abstract. Underthe conditions stated above, and assuming 
that the condenser takes up the whole of the sensible heat, 
cooling the air down to 62 deg., we have seen that our 
1 lb. of air has parted with 123 deg. of temperature. 
When this air expands again, the work of expansion so 
modifies the heat which it contains, that to a large 
extent it ceases to be sensible. So far as the 
thermometer is concerned it disappears. Under the 
conditions of surrounding atmospheric pressure it can- 
not retain its reduced volume, and its sensible heat, which 
must be measured from absolute zero or — 461, is drawn 
on to supply the required mechanical equivalent. To use 
a popular and generally understood, thongh not strictly 
accurate expression, its sensible heat becomes latent,* and 
the fall in sensible temperature is in a sense the equivalent 
of the heat lost in the condenser. In cold air engines 
fitted with an expansion cylinder, we may regard that 
cylinder because of its small size as in a sense adiabatic. 

his is not strictly true, but an allowance may be made 
for this. If the air can be delivered to this cylinder at 
62 deg., then the final temperatures at which it will leave 
the expansion cylinder, the expansion being complete 
down to atmospheric pressure, are as follows :— 


Ratio of initial Final temperature 
to final Fah. 

— 193 


From what we have said it will be seen that compression 
is in no wise easential to the production of extreme cold by 
the expansion of air. It is employed solely as a matter of 
mechanical convenience. If, for example, an exhausting 
pump were used instead of a compressing cylinder 
the results obtained would be just the same. Thus if 
air at atmospheric pressure be expanded adiabatically, 
that is to say, without receiving heat, its initial tem- 
perature being 62 deg., the falls in temperature for vari- 
ous ranges of expansion would be identical with those 
given above. If the pressure were reduced to one-half 
the temperature would fall to — 33; if to one-fourth it 
would fall to — 111 deg., and so on, and there are no 
doubt certain ibilities for an exhausting cold air 
machine ; but the defects which such a machine possesses 
are numerous. In the first place, refrigeration must be 
carried on in the meat roem solely by pipes, which 
would absorb heat from the air in the room; in the 
second place, none of the work expended could be re- 
turned. The existing machine with its condenser enables 
us to work at a range of pressures generally above and 
never below that of the atmosphere ; but this is all it 
does ; and the use of the cooler is confined to taking 
up the heat of compression and placing the air under new 
and abnormal conditions of pressure while under normal 
conditions of temperature. As we have said, in practice 
the efficiency of an air cooling machine depends absolutely 
on the efficiency of its refrigerator, other things being 
equal, and we believe we have made the “reason why 
of this proposition sufficiently clear. 

few words remain to be said concerning the presence 
of moisture in the air. From the table which we have 
given it will be seen that when the air is damp the 
power required for compression is slightly reduced, but 
the cooling power of the machine is reduced yet more. 
This is a po objection to those machines in which the 
cooling of the air is effected by turning a spray jet of 
water into the compressing cylinder. The water acts as 
a reservoir. Its specific heat, that is to say, its capacity 
for storing up heat, is 1 while that of air is ‘237 only. 
Thus 1 lb. of water will absorb as much heat for a given 
rise of temperature as more than 4 lb. of air. The spray 


* Rankine writes, “The latent heat of expansion is heat which dis- 
appears in performing work, Lac by the forcible uae a of the 
vessel containing the fluid, partly by mutual molecular ions depend- 
ing on expansion.” 


jet no doubt effectively keeps down temperature in the 
compressing cylinder; but when the air is subsequently 
expanded, the water parts with its great store of heat 
and keeps up the sensible temperature. If we have to 
work a compressed air engine, then it will be advantageous 
to use air saturated with moisture, as is now usually 
done, but when the end sought is the production 
of a very low temperature, tucu the air should be 
as dry as possible. We are aware that it is stated 
that all the water can be got rid of before the 
air is suffered to expand. e do not believe that 
this statement admits of being proved. An efficient 
condenser, working by external cooling, and dry air, will 
give the maximum result for a given power. 


ELECTRIC LIGHTING.* 

Tue first part of Mr. Swan’s paper deals with general principles, 
and, as these must be tolerably well known to all who take any 
interest in the subject, may be mentioned very briefly. 

The economical production of powerful electric currents occu- 
pies the foremost place in considering this subject. The dynamo- 
electric machine is the most economical generator of such currents. 
Recent progress towards perfecting these machines has been 
gradual, but on the whole the cost of producing electricity 
by mechanical means has been diminished. It is practicable 
to develope 1-horse power by the combustion of 2b. of coal per 
hour, and to produce with this amount of motive power a current 
of electricity sufficient to give a light of over 1000 standard 
candles. That is to say, wecan maintain for one hour an electric 
light more than equal to 1000 standard candles, or sixty-six large 
gas burners, by the combustion of 2lb. of coal. That is a much 
more economical result than can be obtained by the voltaic 
battery, or any other means of generating an electric current 
at present known. The voltaic battery, however, is likely to 
reve useful as an auxiliary to the dynamo-machine, especially 

or storage of electricity. M Planté was the first to use a 
battery for such a purpose, and it is known as Planté’s secondary 
battery. This battery consists of plates of lead placed opposite 
each other, and very near together—but not touching. If 
these two plates are for a time connected by wires with a 
generator of electricity, no matter of what kind, one of the lead 
plates is changed on its surface—it becomes oxidised—and after 
undergoing this change, it is, when detached from the generator, 
in such a condition as to be able to give out at any future time a 
current of electricity on its own account, and when the charge 
has been expended the plates are like an empty gasometer—just 
in the same condition they were before receiving the charge, and 
ready to be charged afresh. ‘The secondary battery is therefore 
an instrument of very great interest at the present moment, and 
it is much to be hoped that it may be improved, because, in the 
simple form described, it does not quite do all that would be 
required of a secondary battery, applied as a store of electricity 
on a large scale. The want of a means of storing electricity is a 
newly-felt want; as re it cannot be said to have been quite full 
supplied, but research is busy at work seeking its complete fulfil- 
ment. ‘There can be no doubt that what is wanted will Le found, 
and with the perfecting of the secondary battery, that great 
objection to electric lighting—that you cannot store the power 
which produces it as you can store gas—will be completely met. 
The author gave a short description of the thermopile, and then 
pointed out that there were practically in use only two systems of 
lighting by electricity—(1) that of lighting by the electric arc, and 
(2) lighting by incandescence. 

The lamp used to illustrate the first system was that of Mr. 
Crompton, which was termed par excellence the electric light. 
Six of these —_ were stated to have replaced at the Alexandra 
Palace 2000 gaslights costing 26s. per hour, at a cost of only 
6d. per hour. The lamp not to illustrate the second system was 
Mr. Swan’s own, one which is said to have solved a problem 
viz., the economical application of the electric light to h hold 


the experiment of heating the carbon to a state of extreme 
incandescence in a thoroughly good vacuum—such as Mr. Cookes 
has taught us how so procure—and under more favourable con- 
ditions as to the contact between the incandescent carbon and 
the conductors supporting it than had hitherto obtained. 
Accordingly, in October, 1877, I sent to Mr. Stearn a number 
of carbons, made from carbonised cardboard, with the request 
that he would get them mounted for me in glass globes by a 
lass blower, and then exhaust the air as completely as possi!le. 
The delicate operation Mr. Stearn very kindly undertook, 
and very skilfully carried out. In order to produce a good 
vacuum it was found nece to heat the carbon to a very 
high degree by means of the electric current during the 
process of exhaustion, so as to expel the gas occluded by the 
carbon in its cold state, for, otherwise, however good the vacuum 
was before the carbon was heated, immediately the current 
passed and made it white hot, the vacuum was destroyed by the 
out-rush of the gas pent up in the carbon in its cold state. In 
order to make a good contact between the carbon and the clips 
supporting it, the ends of the carbon were thickened, and, in 
some of the early experiments, electrotyping and hard solderin 
of the ends of the carbons to platinum was resorted to. I wi 
not weary you, however, with details, but simply say that the 
prescri conditions gern | been rigorously complied with, it 
was found, after many troublesome experiments, that when the 
vacuum within the lamp globe was good, and the contact between 
the carbon and the conductor which supported it sufficient, there 
was no blackening of the globes, and no appreciable wasting 
away of the carbons. Thus was swept away a pernicious error, 
which, like a lying finger post, proclaiming ‘ No road this way, 
tended to bar progress along a good thoroughfare. It only re- 
mained to perfect the details of the lamp, to find the best material 
from which to form the carbon, and to fix this material in the lamp 
in the best manner. These — I think, I have now satis- 
factorily settled ; and youseethe result in the lamp before meon the 
table.” The carbon in this p is a mere hair, quite homo- 
geneous and almost flinty in hardness, and becomes harder by the 
use of the lamp; the longer and the hotter it is heated the harder 
it becomes. It is essential to economy in lighting by incan- 
descence that the incandescent carbon should be very thin. The 
carbon used is not one-twentieth the thickness of the thinnest of 
the carbons formerly employed, and, therefore, one-twentieth of 
the current, costing one-twentieth the price, will produce in this 
thin carbon the same degree of luminosity as twenty times 
more current will produce in such carbons as were used in those 
ancient lamps. The work of Mr. Edison in connection with the 
carbon lamp was then mildly discussed, but subsequently his 
system of distribution was carefully considered, and shown to be 
inapplicable. The great purpose in view isto obtain a lamp applic- 
able to the lighting of houses. In view of such application, two 
questions present themselves, one as to distribution, another as to 
cost. Can this light be divided, distributed, and measured as gas is 
divided, distributed, and divided? And at what cost? First, 
then, as to division and distribution, it has been asserted on very 
high authority that great loss necessarily attends the division of 
the electric light. ‘To a certain extent this is true of lighting by 
the electric acc, but it is totally and absolutely erroneous of 
lighting by incandescence. There is no loss in dividing the 
electric light produced by this means. Faraday has stated the 


law of the case in these words :—‘‘ An electric current which. , 


will heat lin. of wire white hot, will also heat to the same tem- 
perature 100in., or an infinite length of the same wire.” For 
supplying large towns Mr. Edison proposes to distribute th» 
light from centres by what is known as the divided arc system. 
This plan has the merit of simplicity, but is open to many and 
great objections. It is necessary that each lamp should have a 
high resistance, or there will be a large waste of current spent in 
heating the conducting wires. Instead of following this plan, 
Mr. Swan puts his lamps in series, 10, 50, or perhaps 100 lamps 
in one and the same line. A copper wire less than jin. thick 
would supply current for one such series of 10 to 100 lamps at 
five miles distance with a very small percentage of loss. The 
great difficulty in this system is that a break in any part of the 
line would extinguish all the lights in the series. To obviate 
this, it is proposed to use an automatic circuit closer, so that 
should any lamps go wrong the circuit is still unbroken. With 
regard to economy Mr. Swan said, “‘The economy of lighting by 


ur’ 
: Mr. Swan criticised the previous attempts to obtain an incan- 
descent light from platinum wire, iridio-platinum, and carbon. 
He spoke of . Edison as having come nearer making a useful 
ow poe lamp than any experimenter in the same track who 

ad gone before him. While Mr. Edison was experimenting 
with platinum, Mr. Swan was working with carbon. Nearly 
twenty years ago he had a number of — of paper and card, of 
various forms and sizes, buried in charcoal in a crucible, and 
heated white-hot in the pony kiln of Mr. Wallace, of Forth 
Banks. A spiral of the carbon thus obtained was mounted inasmall 
glass shade, and the air exhausted. The attempt to obtain alight 
at that time resulted in failure, because the current of the ten 
Calhan’s cells employed was too weak. The experiment was 
repeated with shorter carbon and a larger battery—forty or fifty 
ps sae By the carbonised paper arch became red-hot, and it was 
evident ry | a stronger current was wanted to make it give out 
a brilliant light.+ But the experimenter’s battery power was 
exhausted, and he could only notice the action of the carbon 
arch till rupture occurred, and the experiment collapsed. The 
investigation was laid aside, till the introduction of dynamo- 
electric machines and the Sprengel air-pump brought the question 
of electric lighting out of the region of things scientifically 
interesting into that of things practically useful. 

In all the various attempts to utilise the principle of the incan- 
descence of carbon in vacuo, two great difficulties have stood in 
the way, and baffled every attempt to overcome them. One was 
the rapid wearing away, and consequent breaking, of the incan- 
descent carbon, and the other the obscuration of the lamp by a 
kind of black smoke. So uniformly did these phenomena appear 
that the idea was propounded, and generally accepted, that the 
blackening of the lamp globes was due to the volatilisation of the 
carbon oniee the enormous heat to which it was subjected. ‘‘If 
this idea,” said Mr. Swan, “tof carbon were founded in fact, 
any further attempt to render incandescent carbon lamps durable 
by means of a vacuum were mere waste of time, and durable they 
must be if they are to be of any practical value. Fortunately I 
did not accept as conclusive the experiments which seemed to 
show that carbon was volatile, and that the blackening of globes 
of incandescent carbon lamps was an inevitable result of the 
carbon being very highly heated. I knew that the conditions 
under which, without exception, all previous experiments had 
been tried, were such as did not allow to be formed anything 
approaching a perfect vacuum within the lamp. Screw fittings 
had invariably been employed to close the mouth of the lamp, 
and the ordinary air-pump to exhaust the air. Under such cir- 
cumstances it was certain that a considerable residuum of air 
would be contained within it, and also that it would leak. Then, 
there had never been ex 4 thought-given to the gas occluded in the 
carbon itself, and which, when the carbon became hot by the 

assage of the current aygr it, would be evolved; nor 
had sufficient care been taken to make the resistance 
at the points of fixture of the carbon, less than in the carbon to 
be heated to incandescence. It was evident to me that before any 
definite conclusion could be arrived at as to the question of the 
volatility of carbon, the cause of the blackening of the globes, 
and the wearing away of the incandescent rods, we must first try 


* Abstract of a paper by Mr. J. W. Swan, read at the Literary and 
Philosophical Society, Newcastle-on-Tyne, October 20th, 1880. 

+ It would be interesting to know if these ——— were made 
publie at the time, or at any time | pa to the publication of the 
records of Mr. Edison s attempts in direction.—Ep. E, 


i ence has not been exemplified by so many instances of 
actual practical use. e thing is, however, quite clear, and that 
is that electric lighting by incandescence is an economical pro- 
cess—it will be less costly than gas lighting. That is conclusively 
demonstrated by the fact that 1000ft. of gas employed in work- 
ing a gas engine to develope an electric current, and used in 
my lamps, will yield more light than 1000ft. of gas consumed 
in the ordinary way in gas burners. This room is now 
lighted * twenty of my electric lamps, and to produce the 
current which feeds them 160 cubic feet of gas per hour are being 
burnt in a gas engine; before my lamps were kindled the room 
was lighted by seventy gas jets, consuming, I am told on good 
authority, 280ft. per hour. it is very evident that we have got 
more light out of the gas through the medium of electricity than 
was got from the larger quantity of gas which those burners con- 
sumed, From measurements carefully made, both of light pro- 
duced and current required to produce it, I am warranted in 
saying that at least twice as much light will be produced by a 
certain quantity of gas used to generate an electric current em- 
ployed in my lamps, than would be obtained from this quantity 
of gas burnt in gas burners in the usual manner. If that is so, 
then it is evident that when, instead of the motive power of gas, 
that of steam produced in the most economical manner is 
employed, this method of electric lighting will be-very much less 
costly than gas lighting. I reckon that 40 lb. of coal employed 
in raising steam to generate electricity is capable of producing 
in my lamps the effect of 1000ft. of gas burnt in gas burners in 
the ordinary manner. 


Navat Arrorntvents. — The following appoint- 
ments have been made at the Admiralty :—C. Hodder, assistant- 
engineer, to the Defence, as supernumerary; Anthony M. 
Brumage, engineer, to the Indus. 


ENGINEER AND InvENTOR.—Among the recent deaths in New 
York was that of Col. Eugene H. Angamar, of New Orleans. 
He was a highly educated engineer, and before the war one 
of the most successful sugar planters of St. Landry Parish. He 
devised and practically demonstrated during the year 1859 a 
method of closing crevasses, which quickly checked those terrible 
overflows that so often inundated the finest portion of his State. 
It is on record that through the efficiency of bis apparatus many 
dangerous crevasses were closed in a remarkably expeditious 
manner. He invented several methods of exploding torpedoes 
and otherwise proving his engineering skill. He filled the office 
of engineer of the State of Louisiana, having special charge of the 
levee system and the connection with the Mississippi of some of 
the tributaries of the great river. He was later in charge of the 
method of applying compressed air to the uses of street cars in 
New Orleans. Subsequently he devised a method of applying 
steam to surface and elevated city railroads, which, while retain- 
ing all the especial power of steam, divests it of the objections 
to use in city streets. By charging the boiler at the station with 
highly heated water and his furnace with a few shovels of live 
coals, his car makes a run of twenty miles without attention to 
either the fire or water supply during the trip. Obviating all 
smoke, gas, or exhaust of steam while in service on the most 
crowded streets, from the large volume of water used, nearly 
three times that of other bvilers, rendering the boiler entirely 
safe, his method was successfully demonstrated recently by a con- 
tinuous run of three months on the Third Avenue horse rai 
of this city.—Scientyfic Amerwan, 
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CAISSON AND AIR LOCK, HUDSON RIVER TUNNEL 


AN 


Aw accident at Fifteenth-street, Jersey City, by which the 
entrance portion of the tunnel now being made under the Hudson 
caved in, took place on the 21st of July last. Twenty men who 
were at work in the structure lost their lives. The company at- 
tempted to recover the bodies by sinking a coffer dam, but the 
expedient failed, and resort was had to a diving bell or caisson, 
which is here illustrated by i 1 and 2, which we copy 
from the Scientific American. It consists of a great box of 
timber and iron, closed and made air tight, except at the bottom, 
which is open. Rising from the centre of the box is an iron air 
flue, through which the men and materials are passed, and com- 

air is introduced. The interior working chamber is of 
lindrical form in its ceiling, is 414ft. long, 25ft. wide, and 18ft. 
high. The roof of the chamber is composed of strong tim 
heavily braced and filled in solidly with cement, which is carri 
up to a level, forming a deck on which the necessary sinking load 
is placed. The ends and sides of the caisson are built of plank- 
ing, held in place by strong timber cross braces and iron tie rods, 
running from end to end and from side to side, through the air 


| within the chamber. The caisson 


/ AIR LOCK PIPE 


chamber, as shown in our ——- The men work in an 
atmosphere of com air, which was at first 11 Ib. per 
ra inch, but which pressure increases the deeper the caisson 
sinks, 

The method of sinking is as follows:—The men dig away, 
little by little, the at the outer edges, or shoes, of the 
caisson ; at the same time weights are piled upon the flatjupper 
deck on the exterior of the machine to overcome the interior air 
pressure and cause the machine to descend. In this case railroad 
iron is used as the weights. The pressure of air within the 
caisson prevents the rise of water through the ground where the 
men are at work, so that the floor of the working chamber is com- 
paratively dry. The compressed air to a certain extent escapes 
at the edge of the chamber and bubbles up through the earth and 
| superincumbent water. The earth that is excavated by the work- 
men is thrown into a box and mixed with water, and when made 
into the proper consistency it is carried up out of the air chamber 
to the surface of the ground by means of a pipe, through which 
it is driven by the force of the compressed atmosphere that exists 
kept in vertical position by 
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means of suspension” rods,{that extend jfrom the outer of 
| the caisson to strong timbers at the surface of the ground, the 
| upper extremities of the rods being provided with screw nuts, 
| which are turned to permit the descent or adjustment of the 
| caisson. The upper end of the central air tube is provided with 
| a lateral extension, shown in Fig. 1, called the air lock, where 
| the men go in and out. The air lock has strong doors at each 
| end ; one door is opened and the other closed, when the men 

| in or out, and thus the escape of air is prevented. In Fig 1, the 
where most of the unfortunate workmen were buried is 

place wh f th f ‘km buried i 

indicated by the crushed iron plates that formed the original 
| roof of the tunnel entrance. In both figures the two tunnels 
| shown represent the mouths of the portions of the twin tunnels 
| already built, which tunnels will form the main lines of the rail- 
| way under the Hudson River. When the caisson is fully sunk 
| home it will ae the position shown by the dotted lines. A 
single broad arched tunnel will then be built within the caisson, 
as indicated in Fig. 2, to enclose the mouths of the twin tunnels. 
Since the foregoing has been in type, the old air lock has been 
successfully opened, and the bodies of the killed men secured. 


STEAM TOWI 
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LONCITUDINAL SECTION 


FORE CABIN 


BULKHEAD 


DECK PLAN 
THE vessel illustrated above was built for the Pacific Steam | 


Navigation Company, for use at Valparaiso. She is 45ft. 
ong keel and fore-rake, 10ft. beam, and 6ft. 6in. deep, 
built of iron, with a plate keel worked into a solid forged 
stern frame and stem. The frames have all reverse | 
bars with deep floors, and the whole construction, including | 
iron deck, is of the most substantial kind, so that the 
vessel might be suitable for heavy weather and rough 
work for a number of years without repairs, The 
engine has a single cylinder 9in. diameter by Qin. stroke, 
working at 100 lb. pressure, -and 200 revolutions per 
minute, driving a propeller 3ft. diameter and 5ft. Gin. 


pitch, having three blades. The main shaft bearings are made 
manganese bronze, and the link motion, with a substantial 
guide below the link, is so made that it should run for years 


without giving trouble. The screw shafting is covered with 
in the bearings, ——_ brass and lignum vite bushes. | 
The boat was built by 


essrs, Cochran, of Liverpool, 


and the boiler is of their type, and although it is of 
such size as to give an abundant supply of steam, there is a 
minimum amount of space taken up, while there is every 
possible facility gs for cleaning and repairs both inside 
and outside. he lower part of the boiler being only 
an ashpit, the ~— corrosion which usually takes place in 
the bottom of ilers will not affect its durability, and 
while the height of the boiler is not such as to make the 
vessel at all crank, there is a very large steam space provided, 
The boiler is 4ft. 4in. diameter, with welded dome-shaped fire 
box, and is fitted with 80 tubes 1 jin. diameter by 2ft. Yin. long. 

During the trial trip, which took place at Birkenhead on the 
26th July last, the vessel was fully tested in the presence of 
the company’s officials, and her ‘ormance gave the utmost 
satisfaction in every respect to those present, including Capt. 
Woolcot, Messrs. Duncan, Morrison, Hardy, of Valparaiso ; 
of R. Napier and Sons, Glasgow, and others; the 


Halley, 
speed attained being 84 knots per hour. ax. 


THE “STAFFORDSHIRE” BOJLER. 


\ SS 
THE accompanying engraving illustrates a boiler, the inven- 
tion of Mr. William Whittle, of Smethwick. It is speci 
designed for producing a rapid and constant circulation of 
water over those parts of the plates forming the furnace or 
fire-box. It will be seen, from an inspection of the. accom- 


panying drawings, that the arrangement differs from that of 
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an ordinary upright boiler. It is fired in the same manner as 
an ordinary upright boiler ; but it will be seen that instead of 
the shell of the boiler and fire-box being perpendicular, they 
are considerably tapered upwards. The fire-box is continued 
in its tapered form until it terminates in an ordinary funnel, 
which pass2s through the globular head of the boiler, which 
boiler head serves as a steam chamber and extra. water space. 
The outer shell of the boiler is continued into the interior of 
the boiler head to somewhat above the termination of the fire- 
box proper, and embracing a portion of the funnel ; a narrow 
space, is thus left between the fire-box and the outer shell 
of the boiler, thus, as it were, wrapping the whole of the fire- 
box up to the funnel with a thin sheet of water, which, being 
rapidly converted into steam, ascends with great rapidity into 
the boiler head through the opening between the fire-box and 
where the outer shell terminates. A down pipe A communi- 
cates between the lower part of the boiler head and the lower 
part of the boiler shell, and enters the narrow water space 
contained between the outer shell and the fire-box, termina- 
ting somewhat below the fire-grate. As the water that is 
carried up into the boiler head: by the ascending current 
cannot return again by the same way, it finds a ready passage 
downwards by the pipe A, which has no upward current to 
contend with, so that both the upward and downward currents 
are perfectly independent of each other, and thus a rapid 
and perfect circulation is constantly maintained. And the 
harder the firing, and fiercer the heat, the quicker will be 
the circulation. This is a very simple and ingenious boiler, 
and modifications of it are designed for use with iron 
furnaces. 


THE SEMAPHORE-ADELAIDE WATERWORKS. 

Ix Tue Encrneer of the 6th February last we described 
the service reservoir and some other parts of the Adelaide 
Waterworks, designed by Mr. Oswald Brown, C.E. We are 
now enabled to produce engravings of a water tower now in 
course of construction for the purpose of supplying the dis- 
trict known as the Semaphore with water. The Semaphore 
is a suburb of Port Adelaide, from which it is separated by the 
long narrow tidal estuary which forms the port. There is 
no natural site for a reservoir in the Semaphore sufficiently 
elevated, hence the necessity for a tower 

The tower is of brickwork in cement, and is about 60ft. 
high from the surface of the ground to the bottom of the 
tank ; it is built upon the summit of the ridge of sand hills 
immediately fronting the sea, this being the highest point in 
the district ; thus the bottom of the tank is about S0ft. above 
the average level of the district to be supplied. The tank is 
circular in plan and of wrought iron, 30ft. in diameter, and 
15ft. deep, and will contain about 66,000 gallons, or 300 tons 
of water. It is supported by wrought iron girders, as 
shown on page 326. In order to avoid the injurious elevation 
of the temperature of the water in summer, there is a 
double floor beneath the tank with an air space between. 
Around the sides a wooden casing encloses a space 6in. wide 
filled with sawdust. An air space and wooden floor also pro- 
tect the top of the tank. 

Over the whole is an octagonal house of timber and galvanised 
iron, surrounded by a gallery, supported on cast brackets 
at the level of the bottom of the tank. As the thermo- 
meter frequently registers over 110 deg. Fah. in the shade in 
summer, it will be seen that these precautions are not unneces- 
sary. A circular shaft through the centre of the tank gives 
access to the top; access to the gallery and sides and top of the 
tank can also be gained by a staircase through the walls of 
the tower under the gallery. The wooden joists immediately 
under the bottom of the tank can all be removed one by one, 
and the casing around the sides also, so that every part of 
the surface of the tank is accessible for painting. The tower 
is of red brick, with white brick and freestone dressings. 
The interior is plastered and finished with floors and stair- 
cases in varnished pine. The exterior has been made as 
ornamental as is possible under the circumstances. There are 
two 6in. mains connected with the tank, the details and 
arrangement of which as shown at pages 326 and 330, are 
self-explanatory. 

The estimated cost of the whole was £4998, thus :—Tower 
complete with roof and gallery and all woodwork, £3747; 
tank and girders complete, £1251; total, £4998. The con- 
tract for the tower complete has been let for £3522, or £225 
below the estimate. This sum is rather high, if com- 

ed with the cost of a similar tower in some parts of Eng- 
nd, but it is not much more than it would cost in some 
other parts, and it is not at all high when it is remembered 
that bricks cost in Adelaide nearly £4 per 1000 on the works, 
cement, 22s. per cask; labour, 7s. per diem; bricklayers, 
10s, 6d. or lls. per diem of eight hours. 


Tue Excavation or FLoop Rock, mining of 
Flood Rock, Hell-gate, in the East River at the northerly part of 
New York city, preparatory to blowing it up after the manner of 
Hallett’s Point work, is being pushed forward ——. The ex- 
penditure last year amounted to 140,000 dols., and a large part of 
the 200,000 dols. appropriated this year for the improvement of 
East River will go to this work. Employment is now given to 
135 men, divided into three shifts of eight hours each. The 
central shaft is 50ft. deep. Running across the river are twenty 
headings ; at right angles to these are eleven cross headings, none 
of which have yet been extended their entire length. They 
average 7ft. high and 10ft. wide, and are situated about 
20ft. apart. Near the main shaft, however, where more light 
and space are required for working they are larger. Three acres 
have thus been undermined, or one-third of the whole. It is not 
intended to enlarge the headings until each one has been carried 
out to its full length. Then the chambers will be widened and 
made higher, so that the whole excavation will resemble an 
immense cave, the roof being supported by the rocky pillars 
which now form the sides of the headings. The thickness of the 
rock forming the roof will then be about 10ft., varying according 
to the character of the rock, whereas it is now from 15ft. to 30ft. 
in thickness. The work of tunnelling proceeds very slowly, 
owing to the hardness of the rock of which the reef is composed. 
The rate at which it is now going on is from 500ft. to 600ft. a 
month, ‘representing an excavation of about 1500 cubic yards. It 
is impossible to tell when the whole will be accomplished, even at 


this rate. Frequently a seam is struck in blasting which stops | t , n 
| the other hand, it is apparent that no such consideration can 


the work in that heading altogether, on account of the leakage. 
In such a case it is customary to work around the leak. Accord- 
ing to the last report the work done during the past year was 
much greater than in any previous year; 24,000 cubic yards of 
rock were removed, 43,000 blasts made, and 57,055 drills 
sharpened, ‘The number of blasts made each night now averages 
150. ‘The rock thus broken up is loaded on scows and dumped in 
the deep water to the south of the reef. Part of it was also used 
to fill up the space between Big and Little Mill Rocks, which lie 
to the north.—Scientific American, 


THE COMING AMERICAN LOCOMOTIVE. 

Tue following expression of opinion by an American engineer 
will interest many of our readers, The writer is, it seems, visit- 
ing for the Railroad Gazette various railway establishments in the 
United States. It will be remembered that we illustrated the 
Wootten engine to which he refers, in Tue Eneinerr for 
October 17th. 

“To speak in a Hibernian manner—while in Philadelphia the 
writer in company with Mr. Wootten, of the Reading Road, went 
to Trenton and thence returned to Philadelphia on one of the 
large passenger engines recently built by him for the fast traffic 
on the Bound Brook Line in New York. These engines have 
the ‘Wootten’ fire-box, of which an illustration was published 
in the Railroad Gazette of September 17th. The illustration, 
however, was of a Consolidation locomotive, whereas the engines 
used for passenger service are of the American pattern, with 
21 X 2lin. cylinders and 5ft. 9in. driving wheels. As indicated 
by these dimensions, the engines are very heavy and weigh abont 
84,000 lb., and have a tender which carries 4000 gallons of water. 
It will not be worth while to go into full details, b we 


Sours Museum, —Visitors during the week ending 
Oct. 23rd, 1880:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m, to 10 p.m., Museum, 10,980; mercantile marine, 
building raterials, and other collections, 3773. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 4 p.m., 
Museum, 1438; mercantile marine, building materials, and other 
collections, 318, Total, 16,509, Average of corresponding week 
in former years, 15,086. ‘Total from the opening of the Museum, 
19,432,624. 

Association oF MunicrpaAL AND Sanitary ENGINEERS AND 
Surveyors.—The Lancashire and Cheshire district meeting of 
this association will be held at Salford, on Friday, 5th November, 
1880. The members will assemble at 11 a.m. at the Swan Inn, 
near to Weaste Station, on the Manchester and Liverpool Rail- 
way, The members will first proceed to Mode Wheel, where Mr, 
Arthur Jacob, M. Inst. C.E., borough engineer of Salford, will 
show them the concrete sewerage tanks now in course of construc- 
tion, and describe the system of intercepting sewers adopted and 
carried out at Salford. If time permits, members may likewise 
visit the iron bridge in course of construction over the river 
Irwell, and the Health Committee’s depédt at Holt ‘Town, 


expect soon to publish complete illustrations and descriptions of 
these engines, with reports of their performance and of the 
advantages of the system. 

**The Wootten fire-box, as was shown in the illustration re- 
ferred to, is placed entirely above the fire-box, and is then 
widened as much as may seem desirable. This arr t 


ter, where the night soil of the town is converted into a 
native guano. ‘The election of a local honorary secretary for the 
ianeuiies and Cheshire district will take place. 

Exports To Curu1.—Consul Grierson, says the Statist, in his 
report home on the trade and commerce of Coquimbo, states that 
manufacturers’ trade circulars are being constantly received at 
his cc late, and are distributed to the different clubs, &c., but 


makes it poole to place the boiler high and make the fire-box 
very shallow. ith wheels as large as 5ft. 9in. in diameter the 
boiler must, of course, be placed 19in. higher than is necessary 
with wheels only 50in., as they were in the Consolidation engine 
referred to. The consequence is that the centre of gravity of 
these passenger engines is very high, and it wou!d naturally be 
supposed that they would be very unsteady. Their motion is, 
however, very smooth, although they roll more than ordinary 
engines do. 

“*There can be no doubt that the ordinary form of American 
engine has very nearly reached the limit of its speed and capacity 
with heavy trains. That is, if engines are to be built to draw 
heavier trains at higher speeds, there must be some departure 
from existing practice. That there is a great deal of interest felt 
in the problem is indicated by the fact that so many different 

lans have recently been adopted to secure a high rate of s : 

e objections to the use of a single pair of large driving-wheels 
were set forth in thesecolumns a few weeks ago, but therecan be no 
doubt that a large tire-box is required—especially if ceal of: poor 
orderto maintain ahigh speed witha heavy train. 

‘o get a large fire-box by spreading the driving axles involves 
the evil of long coupling-rods and the consequent danger 
of breakage. On the other hand, the Wootten _fire-box 
necessarily elevates the centre of gravity. The problem seems 
to be that of constructing an engine with two pairs of driving 
wheels comparatively near together, a fire-box much wider than 
can be obtained by the ordinary plans, and at the same time to 
keep the centre of gravity low. Mr. Wootten secures the 
requisite speed—his engines frequently run at more than sixty 
miles per hour—by the use of weeks not excessively large, and a 
comparatively short stroke, but, as stated, the centre of gravity 
of the engine is very high. While this may be no serious objec- 
tion on a comparatively straight road, it must be on one like the 
Pennsylvania or the Baltimore and Ohio. A ride on one of his 
engines, however, showed very conclusively that they are per- 
forming the service in which they are employed very satisfactorily, 
that is, in making the run between New York and Philadelphia 
—eighty-nine miles—in two hours and a half. 

**Tt should not be lost sight of, though, that the main object 
of the form of fire-box designed by Mr. Wootten was and is 
the utilisation of fine or ‘ buckwheat’ coal, as it is called in the 
Pennsylvania coal region. Of the economy resulting from the use 
of such fuel some data will soon be given in these columns. Mean- 
while it may be interesting to know that an engine with one of 
these fire-boxes has recent!y been used on the Camden and Atlantic 
Railroad for burning bituminous coal, and that it was found there 
that by covering over about one-third of the grate with fire brick 
more economical results were obtained than when the whole 
area of the grate was utilised. This fect, however, would 
not afford any argument against a large fire-box, but would only 
indicate that the area of open grate surface was too large for the 
kind of fuel used. It has long been recognised that a large fire- 
box, which will give room for the combination of gases during 
combustion, is desirable, but at the same time economy is pro- 
moted by reducing the area of the open grate. The Wootten 
fire-box would give an excellent opportunity of making experi- 
ments to throw light on this imperfectly understood subject. 

“‘If some master mechanic, on a road using bituminous coal, 
would test one of these engines by gradually diminishing the area 
of the grate, and noting the results, he would be doing the rail- 
roads of the country a material benefit.” 


A writer in the New York Times, who is not led away by the 
prejudice which seems to animate every man on the other side 
of the Atlantic who takes pen in hand to write about an 
American locomotive, thus deals with a statement made by Mr. 
John Roach, when speaking at the Shipowners’ Convention 
in Boston. Mr. Roach made a comparison between the 
building of iron ships and of locomotives, “‘ which ought 
not,” says our contemporary, “‘ to be allowed to pass unchal- 
lenged, for, if not disingenuous, it is certainly misleading. 
Everything which enters into the construction of locomotives, said 
Mr. Roach, also enters into the construction of iron ships, and 
as we export locomotives, so we ought to export ships. Mr. Roach 
knows, or ought to know, that we export locomotives not because 
of their excellence—although there is reason to believe that no 
comparison on this point need be feared—nor yet because of their 
cheapness, for they cost more than the English, but because of a 
peculiarity in their construction. For service on such nearly 

rfect road-beds as are the English, better machines than the 

English may be desired, but they can scarcely be furnished 
at any price ; certainly, they cannot be furnished by us, either 
to Englishmen or others, as cheaply as they can be built in the 
British islands. But the English locomotives are built with 
wheels rigidly attached to the frames. American locomotives 
on the other hand, have the leading wheels fixed to trucks pivotted 
to the frames at the centre, and are thus enabled to turn curves 
which would make an English engineer gasp. Moreover, the 
American locomotives are fitted with equalising levers which 
keep the apportionment of the weight on the driving-wheels 
nearly constant, while leaving them free to adapt themselves to 
any irregularities in the track. The consequence is that an 
American locomotive will do good service over a road when 
an English locomotive could no more follow it than an elephant 
could follow a goat. Whenever, then, an engine is wan 

which will turn sharp curves, and move steadily over bad grades, 
the American type of locomotive will meet the test better than 
any other. It is, then, because the Russian and Australian and 
other road-beds are so bad—rather than because our locomotives 
are so gocd—that we send them engines rather than England. 
We have yet to hear of any cons‘derable export trade in locomo- 
tives from this country to France, or Germany, or Belgium. On 


enter into the making and selling of ships, for, under similar 
conditions, the sea acts similarly on all vessels, from which the 
fallacy in Mr. Roach’s argument would seem to be sufficiently 
apparent.” This is a very sensible straightforward utterance. 
lt the writer ever visits this country, however, he will meet at 
every turn with English locomotives, with bogies and bquclining 
levers, and all the other things essential to a locomotive intended 
to travel like a goat. We can assure him that all good qualities 
of the American locomotive abound in the English engine, 


on account of adverse exchange, time, and trouble required to 
bring the articles out, as well as the want of knowledge of the 
actual working and use of machinery, tools, &c., thus offered, it 
seems that as yet but few sales can be made. He is certain that 
if manufacturers at home were speculative, and forwarded their 
goods to respectable merchants to be sold on commission, they 
would be more successful in making sales, and then trade would 
thereby be extended. Thrashing and reaping machinery and 
other articles for agricultural and dairy use, and also machinery 
for mines, are those principally required. A") this would —— 
@ practical person to visit the country and study the local 

uirements, as the fact of all farming being conducted through 
irrigation alters the class and style of articles required, and 
those in demand in some places are often almost unsaleable 
elsewhere. These hints deserve the attention of our great 
implement makers. 

ocietTy ArTs.—The first meeting of the one hundred and 
twenty-seventh session of the society is announced for the 17th 
Noveiber, when the opening address will be delivered by F. J. 
Bramwell, F.R.S., chairman of the Council. Before Christmas 
there will be four ordinary meetings, in addition to the opening 
meeting, at which the following papers will be read :—November 
24th—* Barry’s Iufluence on English Art,” by J. Comyns Carr. 
December 1st—‘‘ The Photophone,” by W. H. Preece. December 
8th—‘* London Fogs,” by Dr. A. Carpenter. December 15th— 
“The Use of Sound for Signals,” by E. Price Edwards. The 
following papers are down on the list for reading after Christmas:— 
‘“* Buying and Selling: its Nature and its Tools,” by Prof. Bonamy 
Price ; on this evening Lord Alfred S. Churchill will preside. 
“The Participation of Labour in the Profits of Enterprise,” by 
Sedley Taylor, M.A., late Fellow of Trinity College, Cambridge. 
“The Gold Fields of India,” by Hyde Clarke. ‘ Flashing 
Signals for Lighthouses,” %y Sir William Thompson, F.R.S. 
* The Present Condition of the Art of Wood-carving in England,” 
by J. Hungerford Pollen. ‘*Ten Years’ Experience of the 
Working of the Trade Mark Act,” by E. C. Johnson. ‘‘ Trade 
Prospects,” by Stephen Bourne. ‘‘'The Manufacture of Aérated 
Waters,” by T. P. Bruce Warren. ‘‘The Compound Air 
Engine,” by Col. F. Beaumont, R.E, ‘‘ Improvements in the 
Treatment of Esparto for the Manufacture of Paper,” by 
William Arnot, F.C.S.  ‘“ Deep Sea Investigation, and 
the Apparatus used in it,” by J. G. Buchanan. ‘The 
Discrimination and Artistic Use of Precious Stones,” 
by Professor A. H. Church. “Indian Agriculture,” by W. R. 
Robertson. Five courses of lectures are announced under the 
Cantor bequest :—First course—five lectures on ‘‘ Some Points of 
Contact between the Scientific and Artistic Aspects of Pottery 
and Porcelain,” by Professor A. C. Church, Second course— 
three lectures on ‘‘ Watchmaking,” by Edward Rigg, M.A. 
Third course —four lectures on ‘ The Scientific Principles 
Involved in Electric Lighting,” by Prof. W. G. Adams, F. tS. 
Fourth course—three lectures on ‘The Art of Lacemaking,” b 
Alan 8. Cole. Fifth course—three lectures on ‘‘ Colour Blind- 
ness and its Influence upon Various Industries,” by R. Brudenell 
Carter. The two juvenile lectures, for children of members, 
during the Christmas holidays, will be by G. J. Romanes, 
F.R.5S., on “‘ Animal Intelligence.” The arrangements for the 
“Indian,” ‘‘ Foreign and Colonial,” and ‘‘ Chemical and Physi- 
cal” sections will be announced after Christmas. 

Lectures AT THE Lonpon Instrrution.—The following is a 
list of the lectures intended to be delivered during the approach- 
ing winter session at this institution in Finsbury Circus :—Mon- 
day, December 6th, Mr. lie Stephen, ‘“‘The Relation of 
Morality to Literature ;’ Thursday, December 9th, Dr. Lionel 
S. Beale, F.R.S., ‘‘The Germination and Propagation of 
Disease ;’ Monday, December 13th, Mr. W. St. Ch awen 
“The Kings of the Hittites; their Unburied Monuments anc 
Civilisation ;’ Thursday, December 16th, Dr. Oliver J. Lodge, 
“The Relation between Electricity and Light ;” Monday, 
December 20th, Professor E. Ray Lankester, F.R.S., ““Growth 
from the Egg;” Thursday, December 23rd, Mr. W. R. 8. Ralston, 
i Storytelling ;” Thursday, December 30th, Mr. G, A. Storey, 
A.R.A., “‘The Study of the Beautiful ;’ Monday January 3rd, 
Dr. Andrew Wilson, F.R.S.E., ‘The Past and Present of the 
Cuttle-fishes ;’ Thurday, January 6th, Professor Henry 
Morley, “‘Our Living Dramatists;’ Monday, January 10th, 
Mr. Frederick Harrison, ‘‘Thé French Revolution and the 
Various Histories of it ;’ Thursday, January 13th, Mr. Henry 
Blackburn, ‘“‘The Art of Popular Illustration ;’ Monday 
January 17th, Dr. W. Huggins, F.R.S., ‘‘The Photographic 
Spectra of Stars ;” Thursday, January 20th, Professor W. E. 
Ayrton, “ The Production of Electricity ;’ Monday, January 
24th, Dr. E. B. Tylor, F.R.S., “Problems in the History of 
Civilisation ;” Thursday, January 27th, Professor H. E, Arm- 
strong, F.R.S., “The Manufacture of Indigo from Coal ;” Mon- 
day, January 31st, the Rev. Mark Pattison, B.D., ‘‘ The Thing 
That Might Be;’ Thursday, February 3rd, Mr. R. H. Scott, 
F.R.S., “* Three Years of Daily Weather Forecasting ;” Mon- 
day, February 7th, Sir H. S. Maine, ‘‘ Succession to Thrones ;” 
Thursday, February 10th, Professor Monier Williams, ‘‘'The 
Castes and 'T'rades of India ;” Monday, February 14th, Sir J. Lub- 
bock, M.P., F.R.S.,‘‘Fruitsand Seeds ;” Thursday, February 17th, 
Rev. H. R. Haweis, “ Violins;” Monday, February 21st, Mr. 
J. E. Hodgson, R.A., ‘‘ Art among the Ancient Greeks;” ‘Thurs- 
day, February 24th, Captain W. de W. Abney, F.R.S., ‘One 
Aspect of Colour;” Monday, February 28th, Mr. Justin 
M‘Carthy, M.P., ‘‘Ireland;” Thursday, March 3rd, Rev. -« 
G. Wood, ‘The Inside of an Insect;” Monday, March 7th, 
Rev. Professor A. H. Sayce, ‘The Gods of Canaan ;” Thurs- 
day, March 10th, Mr. William Morris, ‘‘The Prospects of 
Architecture in Modern Civilisation ;” Monday, March 14th, 
Mr. G. Phillips Bevan, ‘‘The Gold and Silver Mines of the 
World ;” Thursday, March 17th, Dr. W. H. Stone, ‘‘ The Com- 
bination of Voices with Instruments,” illustrated; Monday, 
March 21st, Professor R. Bentley, ‘ Fungi 7’? und Thursday, 
March 24th, Mr. Ernst Pauer, “The Hisvory of the ‘ Suite,’” 
illustrated musical lecture. ‘The lectures will be delivered on 
Mondays at 5 p.m. and on Thursdays at 7 p.m. The committee 
of management wish it known that in fixing on seven as the 
hour for Thursday lectures they have followed the expressed 
wishes of a considerable majority of the proprietors and annual 
subscribers, 
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RAILWAY MATTERS. 


Tue Midland Railway Company has ordered the addition of 
the Westinghouse brake to the driving-wheels of its passenger 
engines, 

Tue London and North-Western and Lancashire and York- 
shire Railways are about to erect a very extensive goods station 
at Leeds. The plans, the Contract Journal says, are prepared, 
and tenders will shortly be invited. 

Tue North London line of tramway which ends in the middle 
of Southampton-road will be shortly extended as far as the corner 
of Fleet-road and of Park-road, Haverstock-hill, thus bringin 
pemmnawe within about 500 yards of the foot of Bacon 

eath. 

Some time since the Nuneaton guardians decided to raise the 
value of the property within the union belonging to the Londoa 
and North-Western and to the Midland Railway Companies by 
about £20,000 each. Both companies protest, and a s in 
consequence are to be heard at Warwick next week. e Nun- 
eaton guardians want to grow rich at one swoop. 

Tue accidents, or cases of engines leaving the rails, have been 
more than ever frequent of late, and it is time to ask whether the 

roper or best depth of flanges should be left to the rule-of-thumb 
heey of every aentites superintendent. Flanges vary in 
engines of similar weights from about lin. to about lin. The 
one is too much or the other is too little. This should be settled, 

Axsovut a week ago the first sod of a new railway, a little more 
than three miles in length, to connect the et collieries 
and the Severn Valley Railway, and eventually, it is hoped, the 
extensive coalfields of the Clee Hills and that railway, was 
turned by Colonel Stalland. Messrs. Drewitt and Pickering, of 
Stoke-on-Trent, have contracted for the construction of the line 
at a little over £10,000, 

Ar a meeting of the Stourbridge Improvement Commissioners 
a communication was read from the Mayor of Dudley, etating 
that tramways were proposed to be laid between Dudley, Kings- 
winford, Wordsley, and Brierley Hill, and that a provisional 
order to sanction their construction will be applied for during the 
next session of Parliament. ‘The Commissioners offered no oppo- 
sition to the proposal, but suggested that the scheme should be 
extended from Brettle-lane into the town of Stourbridge. 

Rattway accidents of magnitude seem to be increasing in 
Germany with their increasing speeds. The train from Cologne 


for Berlin on the 2lst, left the rails near Cowell. The engine 
was precipitated down the embankment, d ing after it 
several carriages, which were found piled one above the other 


in a shattered condition. The driver and one of the passengers 
were killed, and twenty-six others severely or slightly injured. 
It seems remarkable in such a case that so many escaped. 


From the Board of Trade report on the collision which 
occurred on the 18th ult., at Sutton Oak junction, on the St, 
Helen’s branch of the London ,and North-Western Railway, 
when a portion of a mineral train, owing to the fracture of a 
draw-bar hook, ran back down an incline of 1 in 81 and into the 
two first vehicles of a passenger train, it appears that the draw- 
bar hook which broke was apparently made of coarse iron, but 
the surface of fracture, which had an area of nearly 4 square 
inches, showed no symptoms of any pre-existent flaw. When it 
broke the strain upon it was much smaller than has usually been 
upon it when in a loaded train. 

A CORRESPONDENT of the Leeds Mercury writes :—‘‘ For weeks 
past there has been some talk ef the Midland Railway Company 
running a line from Hawes down Swaledale, calling at Gunner- 
side, Low Row, Reeth, Marske, Richmond, and other places 
en route, such as Middleton, Tyas, &c. The report has some 
foundation, too, for we wnlentente company’s engineers have 
been in communication with the Mayor of Richmond—Mr. 
Thomas Shaw—on the subject. Besides the engineers have been 
surveying the district. Providing that satisfactory arrangements 
can be made, the line will be taken across to Hartlepool. The 
Midland Company will then have an almost direct run between 
the seaports of Liverpool and Hartlepool.” 

Tne determination to build the great Canadian railway causes 
the American Manufacturer to observe :—‘* Now that the con- 
struction of the Canadian Pacific Railroad is to be undertaken by 
a syndicate of New York, London and Paris capitalists, under a 
contract with the D ion Gover t, the lands being 
aera aug by the British Home Government, it becomes us to 
ook the matter squarely in the face, as something sure to be 
achieved in the course of time, and with the express purpose 
entertained by the British Government of making this the main 
route of trade and travel between Europe and Asia, as against 
the competing interests of our American Pacific railways. It 
is unfortunate in this connection that the steamship lines 
between our Atlantic ports and Europe are mainly owned and con- 
trolled by foreign companies.” 


Art departure of last mail, public meetings had been held at 
many places to urge upon the Canadian Government the grant of 
a subsidy to the Ontario Pacific Junction Railway. Surveys for 
this work were in active operation at Gravenhurst, the results of 
which were stated to be satisfactory. Resolutions strongly 
supporting the advocacy of the railway had also been passed at a 
meeting of the Toronto City Council, whereat it was stated that 
the construction of the line would develope at least three thousand 
square miles of the best portion of the Ontario Free Grant Dis- 
trict, and would bring into the market vast quantities of timber 
which would otherwise remain inaccessible, or be burnt by the 
settlers in clearing up their land. The subsidy asked for is £1600 
ow mile; that granted by the Dominion to the extension of the 

anada Central Railway having been £2400 per mile. 


Two collisions occurred recently on the New York elevated 
railways in a dense fog within a few minutes of each other, and 
from precisely similar causes, and formed very emphatic 
reminders of the danger of trusting to preventive rules rather 
than careful supervision. ‘‘ However clear,” says the New York 
Herald, “may be the instructions given to the company’s servants 
as to the management of trains in a fog, it is certain that the 
collisions of yesterday happened because it was nobody’s business 
to see that the rules were strictly observed. There is no evidence 
that any of the trains which traversed Second and Third Avenues 
through the dense fog-bank of yesterday was provided either with 
a warning red light or a brakesman on the look-out from the rear 
car, There is evidence that the engineers ran their trains with 
the same careless confidence that they would have exhibited in 
broad daylight, without a word of warning or remonstrance from 
any supervisory officer of the road.” ‘This is encouraging for 
elevated railway passengers. 


A LONG-AGo proposed extension of the Great Eastern Railway in 
Lincolnshire is again attracting attention. ‘The project is that of 
extending the main line from March, in Cambridgeshire, or 
probably Spalding in South Lincolnshire. The proposal at 
present is to commence at Spalding, and carry a line of suffi- 
cient strength and durability, to be adapted to through goods 
and passenger traffic, to Lincoln, and thence to Gainsborough. 
Leaving the latter place, and ing still northwards, the line 
would cross the Manchester, Sheffield, and Lincolnshire system, 
and traverse Thornwaste, round to Goole. Such a line as this 
from North Lincolnshire to Goole has often been contemplated as 
& separate local system, but has never been carried out. At 
Goole the company will stop this year, but it is contemplated to 
extend it direct to Howden, and thence to York, by which time 
it is believed that the eyes of the Newcastle and North-country 
pitowners will be so opened to the advantage of an alternate 
route to London. In view of the construction of the Hull and 
jk we Beri Goole will probably consider the new railway 
absolutely necessary 


NOTES AND MEMORANDA. 

Some mirrors of the new Grand Opera at Paris are said to be 
45ft. to 52ft. in length, and cut from plates welghing from 10 cwt. 
to 14 ewt. 

Caprain Lawson, in a recent visit to New Guinea, ascended 
Mount Hercules to a height, it is stated, of 25,314ft., and ascer- 
tained the total height to be 32,786ft. According to this, 
Hercules is the highest mountain in the world, Mount Everest 
being only 29,000ft. in height. 

A CORRESPONDENT of a contemporary sends an account of two 
days’ rainfall in Freetown, Sierra Leone, on the 11th and 12th 
September last. The rainfall was registered at the colonial hos- 
pital, 50ft. above sea-level. From 6 a.m. to 4 p.m. on the 11th 
the fall was 6'35in., and from 4 p.m. to 6 a.m. on the 12th the fall 
was 4°05in., or a total of 10°4in. in twenty-four hours. This, the 
writer says, was excessive, even for Freetown. 

In reply to some correspondence on Mr. Carnelly’s announce- 
ments in Nature on ice at high temperatures, Mr. Carnelly states 
that he does not find that the age 4 point varies with a diminu- 
tion of pressure, but that the substance is prevented from 
melting at all. If the pressure be increased even but slightly 
above the critical pressure the ice melts at its ordinary melting 
point. This is not in agreement with the experiments of Profes- 
sor Thompson and Sir W. Thomson, as it resulted from theirs 
that the melting point of ice is lowered by pressure. 


At a recent meeting of the Paris Academy of Sciences, M. 
Perrier presented a paper on the determination of longitudes, 
latitudes, and azimuths in Africa under his direction, at Géryville, 
Laghouat, Biskra, and Carthage in 1877 and 1878, with a descrip- 
tion of instruments and methods. In the exchange of signals it 
was possible to calculate the mean retardation of transmission of 
a signal along an aérial conductor, from chronograph to chrono- 

raph, for distances comprised between 414 kilos. and 1236 kilos, 

he mean velocity of propagation was found about 40,000 kilos, 
At this rate an electric signal would go round the earth in a 
second. 

FouR MILLION TWO HUNDRED THOUSAND tons of hot water, 
averaging 135 deg. Fah., are annually pumped from the Comstock 
mines. To heat this mass or water by artificial means would 
require a consumption, the Scientific American says, of over 50,000 
tons of coal a year. The water from some of the deepest shafta, 
3000ft., has a temperature of 157 deg. Fah. Taking these figures 
as to the quantity of water and the temperature to be correct, 
query for some readers, what is the contraction of the earth in, 
say, 1000 years, due to this abstraction of heat, supposing the 
heat to be radiated into space, taking the mean specific gravity 
of the whole earth to be 5°5, and the coefficient of expansion as 
0000004 ? 

Dr. CHARPENTIN read a paper on the 11th inst., before the 
Academié des Sciéneés, on ‘‘ Earthquakes at Smyrna on July 
29th.” He stated that the eres and phenomena of this earth- 
quake were limited to the Sipyle chain and the adjoining plains 
within an area bounded by a line of only a few leagues; but the 
secondary or return wave impulse was felt at great distances— 
Broussa, Rhodes, &c. Chronometers at Athens were stopped. 
More than 3000 years ago there seems to have been a volcano 
under Sipyle, and this point has been the centre of earthauakes 
in that region. That the Smyrna earthquake took place at near 
the same time as earthquakes at Manilla, the Azores, and Naples, 
is remarkable. 

THE specific ro’ ge of paraglobulin in blood serum is 
47°8 deg. for yellow light; that of albumen, 57°3 deg. As these 
are the only albuminoid substances present in any considerable 
quantity, two determinations with the aid of the polaristro- 

meter suffice—as M. Fredericq has shown to the Belgian 
sapere Sir ascertaining their relative proportions. The rota- 
tion produced by the whole liquid is first determined ; then the 
paraglobulin is precipitated with MgSO,, then redissolved in a 
volume of water equal to that of the original serum, and the 
rotation number got from this is deducted from that got previ- 
ously. Each of the numbers divided by that representing the 
— rotary power of the corresponding substance indicates 

e quantity of the substance in 100cc. 

Dr. Barrour has described an application of the Bunsen 
calorimeter to determination of the mechanical equivalent of 
heat. A given mass of mercury at zero temperature is subjected 
to a considerable pressure, exactly determined, and passed 
through a steel tube of so small internal diameter on such 
length that its velocity of outflow is virtually ni/, and so the 
work equivalent to the kinetic energy of the mercury issuing 
from the tube becomes negligible in presence of the work con- 
sumed by friction between the mercury and the walls of the tube. 
This tube penetrates into a metallic cylinder situated within 
the reservoir of the Bunsen calorimeter. The quantity of 
ice melted in the calorimeter serves as measure of the hes 
developed by the work of efflux of mercury. I+ is stated that 
the numerical results are noteworthy for their agreement with 
the mean of former determinations, and still more for the 
narrow limits between which the extreme values arrived at are 
comprised, 

Prorgssor Durovur, of Paris, has devised a small thermo- 
metric apparatus of extreme sensitiveness. B = the hand 
near its bulb the needle is deflected the whole extent of the 
graduated are. It consists of a bent tube, re dp at one end 
a bulb, which is coated externally with lampblack. The middle 
of the tube is filled with mercury, and is supported by arms 
pivoting on a steel knife blade. Just above the pivot is fixed an 
index needle which moves across a graduated arc. Beneath the 
pivot hangs a rod, to which is attached by friction a small weight, 
that serves to balance the needle so as to make it point to zero on 
theare. When the temperature rises, be it ever so slightly, the hea‘ 
being absorbed by the lampblack, dilates in the air bulb, an 
drives the mercury forward. The centre of gravity of the appa- 
ratus being Copland, the needle will immediately turn toward 
the right. When, on the contrary, the temperature decreases 
the needle will point toward the left. To prevent the instrument 
tipping over on a sudden and considerable elevation of tempera- 
ture, two small pins are placed at points beneath the tube. 
Hooks near the bulb serve to hold substances whose diathermic 
powers it is desired to ascertain. The heat source is introduced 
into an aperture in the plate. 

Herr HAnKEL has endeavoured to prove the direct transforma- 
tion of vibrations of radiant heat into electricity. He had shown 
that rock crystal has thermo-electric polar axis in the direction of 
its secondary axis—the six poles being alternately positive and 
negative—and he supposes ether within the crystal to beso arranged 
that under influence and with participation of the material mole- 
cules it is movable in circular paths round the secondary axis, 
and more easily movable in one direction than in the other. 
Thus all along a secondary axis the more easily occurring rota- 
tion has the same direction, but looked at from without, the 
direction is opposite at one end to what it is at the other, so 
giving the opposite modifications of electricity. When radia- 
tions from without strike along such an axis, those vibrations in 
them whose direction coincides with that of the easier rotation of 
the ether-molecule in the stal should induce rotation of this 
along with the material molecule, and at the two ends of the 
secondary axis there should be electric tensions, with opposite 
electricity. Herr Hankel, Nature says, verified this by placing 
an insulated metallic ball connected with a gold-leaf electroscope 
in the middle of one edge of a rock crystal fixed with its prin- 
cipal axis vertical, while sunlight was thrown from the other 
side along the secondary axis terminating at the ball; then the 
arrangement was reversed, The electroscope indicated epee 
electricities in the two cases, A gas flame or a heated gave 
similar effects, which, moreover, were proved to be due to the 
dark heat rays—not to the luminous rays, 


MISCELLANEA. 

A Royat Commission has been appointed to inquire ee 
ing the system of navigation which connects Coleraine, Belfast, 
and Limerick. 

THE Local Government Board have sanctioned the completion 
of the Balsall-heath Drainage scheme at a cost not exceeding 
£22,000, pursuant to the g adie laid before their inspector, 
Major ‘Tulloch, R.E., on the 23rd July last. 


At the second International Geological Congress, which is to 
be held next year at Bologna, a prize will be awarded of 5000f. 
for the best international scale of colours and conventional signs 
for graphic representation of formations on geological maps and 
sections, 

Aw Engineering Exhibition of Machinery, Tools, and Workshop 
Appliances, is to be held in the Agricultural Hall, Islington, from 
the 15th to the 20th of November next. Applications for space 
must be sent to Mr. J. Black, Secretary, 161, Strand, on or before 
the Ist November. 


THE demand for lignite has greatly improved in Austria- 
pecan ed One company in the neighbourhood of Pesth has 
accepted a contract for the supply of several thousand tons of 
coal at 16f., while several orders, amounting to 35,000 tons of 
lump coal, have been placed in various districts at an average of 
30f. per ton. 4 


_ OVERHEAD telegraph wires are again becoming so numerous 
in London, that the decapitations which were effected by their 
breakage some time ago may be expected to be repeated. The 
authorities are, however, considering the precautions that should 
be taken against this, and the Dundee Commissioners of Police 
have issued orders that no wires shall be erected except as 
approved by the Commissioners. 


AN important Naval and Marine Engineering Exhibition 
under the auspices of the Lord Provost and Town Council an 
a committee of the leading shipbuilders and engineers, opens in 
Glasgow on Monday next, the 1st of November, and will remain 
open until April. Lord Ravensworth, President of the Institution 
of Naval Architects, will declare the Exhibition open, and the 
opening is to be marked by a conversazione. 


THE first annual meeting of the American Society of 
Mechanical Engineers will be held on November 4th, 1880, at 
the rooms of the American Society of Civil Engineers, 104, East 
Twentieth-street, New York. This society was organised in 
April last ‘‘to promote the arts and sciences connected with 
engineering and mechanical construction.” Professor Thurston, 
the secretary, has issued a circular to the members urging their 
full participation. 


A MEETING of the Fog and Smoke Committee appointed by 
the National Health and Kyrle Societies, was ‘held last week, at 
the society’s rooms, 44, Berners-street, when it was decided to 
appoint a sub-committee of experts to examine and report on the 
different inventions for the prevention of smoke, such sub- 
committee to consist of Dr. Siemens, Professor Chandler Roberts, 
Captain Galton, Mr. Hoole, Mr. Statham, and Mr. Essie; also 
that steps should be taken for holding in London an exhibition 
of smoke prevention apparatus. 


Messrs. THompson, STERNE AND Co., of the Crown Iron 
Works, Glasgow, have just published a new edition of their little 
catalogue of emery grinding machines, emery wheels—slide rests 
—and emery wheel sharpening machines of all kinds. This is 
a very nice little catalogue and very pretty outside, but it is a 
little too large to pass for a season ticket, so people will not carry 
it about, a it is too small to be found amongst the miscellaneous 
papers of any office. It is best to have a thick catalogue if 
there’s nothing in it, so as to get a wide back for your name in 
plain letters ; then it may sometimes find a place on a shelf. 


Nortu-West Worcestershire seems likely to attain a position 
of some importance in coal mining. Some time ago the Billingsley 
pits, consisting of two shafts, were sunk to demonstrate the 
accuracy or otherwise, of the theory of Professor Moly- 
neux, who had declared that the Forest of Wyre, if tapped, 
would be found to have beneath it a splendid seam of coal all 
over the Forest—which is nearly eighteen miles in length and 
seven miles in width. The experiments, so far as they have gone, 
have proved the soundness of the theory. A fine seam of coal 
has been cut through, measuring altogether 17ft. thick, and it is 
believed that this seam extends all over the Forest. A valuable 
ironstone bed 7ft. thick, and a fire-clay bed 3ft. thick, have also 
—_ discovered, both of which are declared to be of excellent 
quality. 


THE great East River bridge between New York and Brooklyn 
is still in course of construction, and much remains to be done. 
The steel for the roadway which is to be hung from the cables is 
not yet delivered. The stonework on the approaches is expected 
to be finished by December 1st; one large building remains to 
be torn down, the elevated railway station in Chatham-street 
will have to be removed, and a bridge must be built over the 
elevated road at Franklyn-square. The Brooklyn 
are also yet to be constructed. The approaches on both sides of 
the river are expected to be fully completed in about six months, 
unless the weather is so severe as to retard the mason work. The 
engineers had hoped to have the bridge open to the public on 
July 4th, 1881, but the delay in getting the structural work has 
disappointed them so that they do not expect to finish it until 
September, 1881. 


THE localities of the wrecks of 1878-9, excluding collisions, are 
thus given in the Journal of the Life-boat Institution :—EKast 
coasts of England and Scotland, 884; south coast, 407; west 
coasts of England and Scotland, and coast of Ireland, 761; north 
coast of Scotland, 74; and other parts, 175. Total, 2301. Of the 
2301 casualties, 2013 disasters occurred to vessels belonging te this 
country and its dependencies, and 288 disasters happened to ships 
shisk belenaad to foreign nations. Of these 2013 British vessels, 
1291 were employed in our.gwn coasting trade, 574 in the (oversea) 
foreign and home trade, and 148 as fishing vessels. There were 
seven casualties to ships belonging to foreign countries and 
states employed in the British coasting trade, and 234 to foreign 
vessels bound to or from British -ports, although not actually 
engaged in our coasting trade; while there were forty-seven 
casualties to foreign ships which were not trading to or from 
the United Kingdom. 


AN authoritative return shows the total number of blast fur- 
naces now idle in South Staffordshire and East Worcestershire 
as ninety-eight out of 144 erected, thus leaving forty-six in blast. 
In the Wolverhampton and Bilston districts the furnaces blowing 
number eleven, and the furnaces out twenty-six ; in the Moseley 
and Wednesbury districts there is only one furnace on and the 
number out is fifteen ; in the West Bromwich district the number 
in operation is three, and the number out seven; in the Willen- 
hall and Walsall districts the number alight is four, and the 
number out twelve ; in the Tipton district the number in blast is 
ten, and the number out eleven; and in East Worcestershire the 
furnaces blowing total sixteen, and the number out twenty-six. 
The individual firms who have the largest number of furnaces in 
blast are Messrs. Alfred Hickman, of Spring Vale, four furnaces 
—which is the whole plant erected ; Messrs. H. B. Whitehouse 
and Sons, Priors Field ; W. Roberts and Co., Tipton Green ; and 
the Earl of Dudley, of the Level furnaces ; each with three. J. 
and F, Williams, of Parkfield ; J. and F. Roberts, of Brodes Hall ; 
Cochrane and Co., Woodside, Dudley; and J. and H. Pearson, 
Netherton; each with two. The largest number of furnaces 
erected at any one works is at the New British Iron Company’s 
Works, ere who have six built but only one blowing. 
Next come Messrs. J. and F, Williams and the Earl of Dudley’s 
Level furnaces, at each of which places the plant numbers five, 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Bovveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., 

LEIPSIC.—A. Twietmeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore to keep copies. 

All letters intended for insertion in Toe o7 
containing nied name and 
address 0, 


anonymous communications. 
D. A. L.—Consult our advertising columns. 
W. W.— We are not aware of the existence of any treatise on the manufacture 
of sheet lead and lead pipe. 
Am OLD (Tipton).— There is no difficulty in driving the shaft as 
you with bevel wheels of the 
J. B.S. (London).—We do not know there is any composition really 
tive for restoration of burnt steel, though we believe several ms 
we been sold for that purpose. 
E. anp K.(Liverpool).— You do not say what the speed of belt is. At 1800ft. 
pe minute, a belt 18in. wide will easily transmit 40-horse power, and 
would not be excessively loaded on large pulleys if transmitting {0-horse 


wer. 
a Factory Mecuanic, -There is nothing wrong with the design of the ports. 
You cannot — much r from a non-condensing engine with a boiler 
pressure of only 28 Lb. orten the slide valve at each end, outside, a full 
ve, and you will get a little more power, The excentric will provably 
need shifting a little on the shaft, or P ape Pian wil take place too soon. 
Foop {i idnes).—Part I. of *'A Manual of Chemistry,” by A. Wyater 
Blyth, eontains Analysis of Food- Sugar, Starches, Flour, Bread, Milk, 
Butter, Cheese, Tea, Coffee, Cocoa, Alcoholic Liquids, Condiments, It costs 
12s. 6d., and is published by C. Griffin and Co., Stationer's-hall-court. 
itessrs. J. and A. Churchill, of New Burlington-street, have published a 
little book by B. T. Kensington, F.C.8 , ‘Oa the Chemical Composition of 
Food, Water, &c.” 
A.— We do not see much wrong in the arrangement of the engine. It is quite 
— however, that the condenser may be drowned. Cornish engines are 
worked with intermattent injection controlled by a cataract. Before 
we can give you any advice we must have some further information. 
Ascertain the temperature of the condenser. If it be hot, then your want of 
vacuum is due to want of condensing wa er. Possibly the rose in the 
condenser is choked. If it be cool, the condenser may flooded, or the 
eduction pipe may be obstructed. 


STEEL PIPES. 
(To the Bditor of The Bngineer.) 


readers inform me where I can procure cast 

instead of wrought iron ? A. G. 
London, October 25th. 


MEXICAN FIBRE MACHINES. 
(To the Editor of The Engineer.) 

Str,—Can any of your readers — give me the names of the prin- 
cipal fi of the Mexi bre machines that are now in use 
at Yucatan, Mexico, for converting the Century Plant, Argay, &c., into 
Mexican fibre? J. 

Francisco., Cal., October 8th. 


FROSTED TIN AND GALVANISED PLATES. 
(To the Editor of The Engweer.) 

&1n,—We shall feel obliged if you will kindly allow us to ask where we 
can obtain an exact and minute description of. the process of Fea 
— whereby the beautiful frosted appearance of the surface of the 
sheets is produced. 8. anp H. 

Hamburg, October 23rd. 

BRIDGE OVER THE TAFF. 
(To the Bditor of The Engineer.) 

S1e,—In your issue of the 22nd inst. your South Wales correspondent 
states that ‘‘ Cyfarthfa is building a bridge over the Taff.” Permit 
me to mention that the bridge over the Taff at Merthyr is being con- 
structed by, and at the cost of, the Brecon and Merthyr and London and 
North-Western joint committee. C. A. Tuomas, Engineer. 

Brecon and Merthyr Railway, Engineer’s-office, Brecon, October 26th. 


LONG SPAN COMMON ROAD BRIDGES. 
(To the Bditor of The Engineer.) 


Sir,—Oan any of your readers refer me to any exam of me oy 
bridges, or lattice girder bridges, erected in this pan ony oF to 
800ft. in one clear span and with a roadway 20ft. to :0ft. wide, and 
carrying heavy traffic, such as traction nes or berenen! with the 
names of the engineers and approximate wage of ironwork, —— 
or cast, and cost, fi 

Staffordshire, October 23rd. 

THE NEW DRY DOCK AT POPLAR. 
(To the Bditor of The Bngineer.) 

Sir,—I noticed in 

“Rew Dey your last issue under the head of 


ag? error ; the West India Graving Dock, 
the West India Docks, Poplar, for which I was engineer, being much 
, Via , 456ft. long, 96ft. wide, a wide at entrance. 

101, Bishopsgate-street, London, October 26 DonaLp Baynes. 


CHILLED CASTINGS. 

(To the Bditor of The Engineer.) 
Str,—Can any correspondent give me any information as to the kind 
of iron and the proportion of mixture for making chilled faced 
or could he d any published work containing the information ? 
Hitherto I have had the castings made by a firm, but owing to circum- 
stances they cannot continue the work forme. The castings have been 
most successfully made, the chilled face penetrating fully }in. 
but as when chilled the iron was 
rough ‘* ,” and when itter was tough, it chilled. 

Belfast, October 23rd. rein 


BOOKS FOR YOUNG ENGINEERS. 
(To the Editor of The Engineer.) 
Sir,—I have a young relation in an enginee 


works abroad who 
to me for mechanical and engineering 


ks, and I imagine 
y books would best suit his requirements, 
as he says he finds that what he has learned in school has not as far as 


eerin, 
shop. If you can give " 
}me list of books useful to lad in ou pon 


{Our cor: 
echanics,” 


E., 1s. 6d.; 


eering,” by 


Machinery,” by Abel, with A 
a, Dempsey, 1s. 6d.; Steam 


y | supply. The state rooms, for example, 
d| size, and 

meee to any others afloat. To do their work the ships 
Ww 


may | to the American trad 


MELTING SCRAP, POROUS CASTINGS. 
(To the Editor of The Engwneer.) 

Sir,— ying to “ W. W.,” the holes he speaks about are not caused 
by the coke, es: ly Durham coke. are caused by air. He does 
not get his vent away property. or perhaps he has some pieces of wrought 
iron to hold his cores in their proper places. He should use tinned cha: 
lets, get a gooc vent off; use Morgan’s mee blacking, run 
casting through a little, and feed well, Cast hot ; I find Goldendale 
clean and free from us OF Spon —— In reply to ‘‘ A. B. C.,” 
that A. 8.” sta’ is quite but Iam sure he would find a 
better mixture by adding a little No. 1 Glengarnock. W. 8. P. 
Ashford, October 27th. 


SUBSCRIPTIONS. 


two double numbers) £1 9. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, registered for transmission abroad, 


Cloth Cases for binding Tur Enaineer Volume, price 2s. 6d. each. 

The following Volumes of Tuk Enaineer can be had, price 18s. each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 13, and 49. : 

A complete set of be made up, comprising 49 volumes, 
price 40 guineas. 

Foreign Subscriptions for Thin Pa Copies will, until further notice 
be af fis. rales subscribers paying in 
advance at the published rates will receive Toe ENGINEER weekly and 


. Subscripti P order must be 
advice to the Publisher. ‘hick Paper may be had, 
preferred, at increased ¥ 


ENGINEER can 


rates, 


Remi office Australia, 
Columbia, British Guiana, Canada, Cape of Good Hope, Deni 
France (Paris only), Germany, Gibraltar, Italy, Ja; 
Netherlands, New Brunswick, Newfoundland, Ne 
New Zecaland, 


ittance by Bill in London.— Austria, Buenos Ayres, Ceylon, France, 
and int, Greece, Ionian Islands, Norway, Peru, Russia. 
#1 168 Chili, Borneo, and Java, £2 5s. Singapore 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and si s odd lines are 
charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. Al, 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all i 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

o’cLock on THURSDAY EVENING IN EACH WEEK. 

*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Riche; all 
other letters to be addressed to the Editor of Taz Esainger, 163, Strand. 


MEETINGS NEXT WEEE. 

Soorety or Enorngers.—Monday, November Ist, at 7 
will be read enti - eering Notes on — by 

Alford, the leading features of which are as ws :—The geology and 

mineralogy é island. Its natural productions. Physical features, 

d general character. Condition the and 

pro em. 

and the 

capabilities 

pont of view. 

November 8 p.m.: “On the 


on the Atmospheric Oxidation 
Ozone and Peroxide of Hy: 


Bayley. 


by Dr. Percy Frankland. “Action o 


and Mr. C. C. 
Benzoylic Aganide,” by Dr. E. Frankland and Mr. D. A, Louis. ‘‘On 
Sulphates Iron,” by Mr. Spencer Pick . Fourth 
Wright Researches in Che Dynamics.” Sec. 1, by Dr. C. R. A. 
Wright ; Sec. II. and III., by Dr. ©. R. A. Wright and Mr. A. E. Menke. 
«On some Naphthaline Derivatives,” by Dr. Armstrong and Mr. N. E. 


DEATH. 
On the 19th Oct., suddenly, at Stafford House, Sydenham P. S.E, 
ALEXANDER SPgID Livivastone, Civil aged 68 years. 
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HIGH-SPEED OCEAN STEAMSHIPS. 
deg the demand for 
at sea, and a t the highest engineering ski 
backed up by enormous capital, can accomplish is Sint 
done to make transit by sea rival in its rapidity transit 
by land. This result has been much more nearly attained 
than is generally believed. aw speaking, the dis- 
tance from New York to San Francisco is about one- 
fourth less than that between Cork and New York. The 
Pacific Railway trains require a week, scating Som to 
cross the American Continent. Such vessels as the 
Britannic and Germanic cross the Atlantic in very 


nearly the same time. The average velocities of the ship | 
castings, | and the train are about alike, but this is due to the cir- 


cumstance that the steamer never checks her progress, 
while the trains stop at numerous stations. It is not to 
be supposed that the steamers we have named are the 
fastest that it is possible to build. The City of Rome, 
it is antici will make the Atlantic voyage in less 
time than it has yet been made ; but even her perform- 
ance will probably be surpassed. Rumour says that 
Mr. Alfred Holt, of Liverpool, pro to add to his 
fleet certain Atlantic steamers which will make the trip 
from Liverpool to New York in a week. The r 
who goes on board in Liverpool on one Monday will “ 
able to land at an earlier hour in New York on the fol- 
lowing Monday. The new steamers will carry no cargo 
of kind, a few hundred tons of ve 
valuable goods. ey will be passenger boats and w 
be devoted to passengers, who will accordingly find, it is 
said, comforts on board, such as no existing steamer can 
1 ill be of unusual 
in many other respects these steamers will be 


have to attain an average velocity in all weathers of 


; something like twenty miles an hour, or 480 miles a day. 


Nor is the advent of new and fast steamships confined 
e. Messrs. John Elder and Co. are 
building for the Orient Line a couple of new steamers 


about 5500 tons burthen and 7500 indicated horse-power. 


Their average speed will be sixteen kno’ 
eighteen miles an hour, and they will make the passage 
to Australia wd the Suez Canal in thirty-two days. 
This will be a remarkable achievement. : 

How to make ocean ere attain very high speeds 
is one of the most important problems ever attacked by the 
naval architect and the engineer. It is useless to provide 
engine power, however enormous, if the hull does not 
possess certain qualities which will enable that power 
to be used to the utmost advan Concerning this 
point, and the influence of form of hull on the velocity 
of ocean steamers, we may have aonating to say at 
another time. For the present we shall deal with other 
questions. Broadly s ing, itis known that the power 

uired to propel a ship increases as the cube of the 
velocity ; but the fuel burned on a given voyage varies as 
the square of the ship’s velocity. This is a matter on 
which some confusion of mind exists among many 
persons, and it may be well to explain it. Let us sup- 
pee that a given ship makes a certain voyage at 10 
ots an hour, occupies twenty days in making the 
voyage, and burns 10 tons of coal per day; then her 
entire consumption on the voy will be 10 x 20= 
200 tons. If now her velocity be increased to 20 .knots 
an hour the consumption will become 80 tons per day, but 
her voyage will last only ten days, and her total con- 
sumption will be 800 tons; thus her speed wil! be 
doubled, and her consumption per voyage ea 
It follows that in providing for the storage of coal, we 
may consider that the consumption augments only as the 
square of the —e, a most important point in favour of 
high speeds. Furthermore, it may be assumed that 
allowing for all contingences it is not necessary to stow 
coal more than at the rate of 2lb. per indicated horse- 
power per hour. If this were not so it would be impos- 
sible to produce high speed steamers, for the simple 
reason that they could not carry all the fuel needed. 
The old type of American steamer burned about 
900 tons on the voyage, making an average speed of 
little over 10 knots under steam ; to raise her velocity to 
15 knots she must have stowed over 2000 tons of 
coal, for which no Atlantic steamer afloat fifteen 
years ago could have found room. An Atlantic 
steamer of the present day exerting 7500-horse power 
will burn about 1100 tons on the run from Liverpool to 
New York, and she can stow twice this quantity and 
ill leave space for a couple of thousand tons of payin 
cargo. There is then no physical difficulty in the way 
producing high speed ocean steamers, but it must be 
remembered that this fact is due altogether to the cir- 
cumstance that marine engines can be made which burn 
less than 2 lb. of coal per horse-power per hour. Much 
more, however, than economical engines is needed to 
obtain a successful steamer ; and one of the very first 
points to be considered by the shipowner is the influence 
of size on the economic performance of a vessel. If the 
ship is too small she cannot attain a high — because 
she will not bear driving against a heavy ead sea, and 
even if she could be so driven, the action of the waves in 
ae her would diminish her velocity, while me | 
ight leave that of a far larger ship almost unaffected. 
But, furthermore, if a ship be made too small, then all 
the available s will be occupied by coals, engines, and 
ogg and there will be no room for paying cargo. 

r. Holt proposes, we understand, to use steamers for 
his Atlantic passenger traffic of less than 4000 tons. B 
many persons this is held to be an error ; but Mr. Holt 
isa man of very great experience in shipping matters, 
not likely to make a inasmuch 

oes not want to carry cargo, but passengers only, 
he does not see the necessity for making his steamers 
as large as vessels which, like the Britannic or the 
Arizona, depend for much of their earnings on the 
carriage of cargo; Mr. Holt intends to rely altogether on 
nger traffic for his profits. Whether such a specu- 
[ation “will or will not pay remains to be seen. We may 
say that a somewhat similar scheme was proposed a 
while since in Liverpool ; but it was contemplated to 
use dle boats, and the consumption of coals was at 
the time about double what it is now for a given power. 
The =e of the proposed ships was, moreover, not to be 
very high—at least, it would not be regarded as high in 
the present day. 

Reverting from the commercial to the scientific aspect 
of the question, there are certain facts which are not very 
encouraging to those who hope to see far higher speeds 
attained than any yet reached. The progressive speed 
trials carried out by some firms, and notably by Messrs. 
Denny, have supplied a + deal of information which 
was ing before, and it is now known that although, 
broadly speaking, the power required to attain a given 
velocity varies as the cube of the velocity in theory, yet 
in practice it not unfrequently increases in a very much 
more rapid ratio, the rate of increase varying not only 
with the speed, but with the form of the ships. As an 
example we may cite H.M.S; Iris, with which elaborate 
progressive s trials have been made. To drive this 
ship at eight knots requires 600 horse-power ; ten knots, 
1000-horse power; twelve knots, 1700-horse power ; 
fourteen knots. 2800-horse power ; sixteen knots, 4500- 
horse power ; and eighteen knots, 7000-horse power. Thus 
to increase from eight knots to ten required 400 more 
horse-power ; but to increase from sixteen knotsto eighteen 
costs 2500-horse power more. “It is the last knot that 
runs away with the coal,” is a well-known engine-room 
adage, and it is very true. Although there is, as we have 
said, no physical obstacle which cannot be overcome in 
the way of getting a speed of say twenty miles an hour, 
there are many obstacles in the way of getting much 
higher velocities. It seems to be to the last degree 
unlikely that any great further advance will be made in 
reducing the consumption of fuel in the marine — 
and were it equally certain that finality-had been reachec 
in the wa’ dean the power developed by a ship’s 
engines, the chances that America would be virtu 


or over 


brought yet closer to this country than it is now cou 
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332 


THE-ENGINEER 


Oct. 29, 1880. 


indeed be small. But asa matter of fact the screw pro- 

lier is an extremely imperfect apparatus, and a great 

eal may be done by improving it to reduce the duration 
of ocean voyages. Our readers will have noted what 
we have said concerning the Iris, and especially 
that 2500-horse power was needed to raise her 
speed from 16 knots to 18 knots; but when the Iris 
was first tried 7500-horse power only drove her at 
165 knots, yet with different screws she attained the 
same speed with 5100 horse power only. In other words, 
the change of screws improved her performance about 
32 per cent. It seems very strange that although this 
fact, and others all bearing in the same direction, 
should be well known, their importance has been and is 
but slightly recognised ; and even our most enterprising 
shipbuilders and shipowners rest content to use the same 
form of screw over and over again without questioning 
its merits or seeking for something better ; and yet it is 
as certain as anything can be that every ship has some 
form of screw which is better suited to her requirements 
than any other. A considerable improvement in the 
screw propeller is the one thing wanted now to reduce 
the duration of ocean voyages, and the fact cannot be 
too strongly insisted upon by all who, like ourselves, 
wish the shipowner and shipbuilder success in their 
attempts to make ocean transport more and more speedy. 


THE METROPOLITAN WATER SUPPLY. 

Wiru the approaching parliamentary session, attention 
is being again directed to the questions which yet remain 
to be settled respecting the metropolitan water supply. 
The subject is being taken up by the London vestries, 
and a meeting of delegates from these was held on the 
20th inst. in the St. Martin’s Vestry Hall, of which we 
gave a report in our last impression. Since the meetings 
of last year the question hasassumed anew aspect, or rather, 
it may now be said to be in a position similar to that which 
it occupied previous to the terms of purchase arranged 
by the late Mr. E. J. Smith, and upon which Sir Richard 
Cross’s Water Bill was framed. The Select Committee on 
the subject condemned the proposed terms of purchase, 
and the whole subject has to be reconsidered, and with 
some reference to the report of that Committee, which 
proposed, among other things, that a Bill should be 
introduced into Parliament with the object of creating 
a Water Authority. This Authority was not proposed as 
a definitely appointed Water Trust, charged with the 
management of the water supply, but as an Authority 
which might or might not become a Trust. Taken in 
conjunction with the suggestions of the Committee, this 
means that the duty of the Authority would be to find 
whether it was wanted or not under the name of a Water 
Trust. Thus, if such terms for the purchase of the 
property of water companies could be arranged as would 
receive the sanction of London ratepayers and Parliament, 
and place in the hands of the purchasers the duty of 
determining the changes in method and sources of supply 
which mightafterwards be deemed necessary or expedient, 
then this Authority would be constituted a Trust for the 
management of all that relates to the water supply of 
London. Again, if such terms could not be arranged, 
but an entirely new and competing system of supply- 
works should be deemed best by this Authority, it would 
be constituted a Trust to carry out and manage this new 
supply system. On the other hand, if it were deemed 
sufficient to introduce a seheme of regulation of the powers 
of the existing companies, then this Authority would cease 
tobe. The introduction of a Bill to create an Authority of 
this kind seems to be not only unnecessary, but a pro- 
ceeding which commences at the wrong end of the work. 
The supply of water to a population of four millions of 
inhabitants is surely a question of sufficient importance 
for Parliament to take up and settle whether such 
changes are necessary as to make it expedient to place 
the existing supply in other hands. This question 
should, it would seem, be settled first, and by Parliament, 
not by an ostensibly temporary Authority out of the 
reach of public opinion, and yet “entrusted with the 
largest discretion as to the best method of dealing with 
the water supply of the metropolis.” Changes of such 
magnitude as to necessitate the compulsory purchase of 
existing waterworks, or to construct new works with a 
new system and source of supply, are either necessary or 
they ure not. Whether they are or are not should be 
settled first. The appointment of a Water Authority or 
Trust would only “ necessary if such changes are 
deemed so. The grounds on which the demand for the 
changes rest must be first considered. They are chiefly, 
(1) High, unequal, and unfair charges and incidence of 
those charges. (2) Alleged impurity of all the river 
water supply, which constitutes the greater part of the 
whole. (3) Want of constant supply under a pressure 
which would make hydrants available for fire extinction ; 
and (4) Occasionally insufficient supply in some dis- 
tricts. 

In reply to the first of these it may be answered that 
the suggestion which has often been made, and which 
was again put forward by the recent Select Committee, 
meets all that can be urged on this point, namely, that 
“it would be possible to proceed by regulation of the 
powers of the existing companies, as in the case of the 

supply.” The chief objections under this head would 
teen oll by the general adoption of charges by meter 
measurement, and by the determination of a maximum 
rate of charge, to which should attach a maximum divi- 
dend, which should only be exceeded by correspondingly 
reduced rates. This system works well with the gas 
companies, and the charges of the latter have always been 
on the equitable principle of sales by measure. There 
are already several very good water meters in the market, 
and there is no reason why they should not- be used in 
every house, a small annual charge for their use being 
made as by the gas companies. For the continued correct 
registration of a meter it is necessary that plug or spring 
cocks should not be used on the pipes near them as the 
concussion caused by these taps is often injurious. The 
question of fittings is, however, involved in another 


of | how much three-fi 


the points previously referred to. It may be here re- 
marked, however, that a cheaper meter than has yet been 
produced is wanted. 

On the second charge, impurity of the river water, a 
great deal has been said and may be said. The alleged 
impurity is, however, from the point of view of the 
medical man and not of the theoretic chemist, almost 
wholly non-existent. From a practical every-day-life 
point of view it may be truly eaid that hobby riding and 
theory airing on this subject have caused the public to 
gain more incorrect and prejudiced opinions regarding 
the water supplied to London houses, than have been 
instilled by any branch of sanitary talk. To Dr. Frank- 
land much of this is due, The standard of purity by 
which month after month he condemns all the Thames 
water as “very bad” or “quite unfit for dietetic pur- 
poses,” is the test of the analytical chemist, who regards 
that water as impure which contains anything more than 
hydrogen and oxygen, water which the medical man 
knows it would be positively injurious to use for dietetic 
pecgene for any extended length of time. Dr. Frank- 

nd’s monthly condemnations of the London water are 
now, however, rejected on all hands by trustworthy water 
analysts, and the standard of so-called purity which he 
would have observed is seen to be as impracticable or 
unpractical as was his “ previous sewage contamination ” 
theory, which would have branded half the potable 
waters under the sun as sewage; but of this nothing is 
now heard. It is well known that some of the impurities, 
so regarded from an analytical point of view, are essen- 
tial in water suitable for dietetic purposes ; and it is 
necessary that it should be borne in mind that by far the 
larger proportion of those substances known as impurities 
from a chemical point of view are absolutely harmless, and 
another part equally absolutely necessary. To give some 
idea of the almost infinitely small quantity of the only 
really objectionable and true impurities in Thames water, 
it may be well to put into figures, which will convey some 
detinite idea to the mind, the quantities of those sub- 
stances—organic carbon and organic nitrogen—contained 
in 100,000 1b. or 44°6 tons of water. For this Purpose we 
will refer to the table of analyses by Dr. Frankland 
appended to Col. Frank Bolton’s report on the water 
supplied to the metropolis during last August. In this 
report Dr. Frankland denounces all the Thames water as 
“very bad,” and the water supplied by the West 
Middlesex, Southwark and Vauxhall, and Lambeth 
companies, he condemns as “quite unfit for dietetic 
purposes owing to the large quantity of organic matter 
which it contained.” We will therefore take the water 
which is guite unfit for dietetic purposes. Fourty-four 
and a-half, or 44°6 tons then of West Middlesex water con- 
tained 6°3 ounces of these substances, 44°6 tons of South- 
wark water contained 6°8 ounces of them, and the same 
number of tons of the Lambeth water contained 
6°46 ounces. The smallness of the quantity may be 
even more intelligible if we say that a person must drink 
of these waters two hundred and forty-four thousand 
glasses before he had consumed as much of these impuri- 
ties as would fill one glass ; or he could drink two glasses 
per day for three hundred and thirty-three years before 
he had consumed one glass of the substances. These 
quantities, however, small as they are, are cunsiderably 
greater than when the analyses extending over a whole 
year or a period of years are taken. Thus, taking the 
years 1877 and 1878, a drinker of the waters of the same 
sinning companies would have to drink two glasses per 
day for five hundred and eighty years before consuming 
one glass of the dreadful substances. There are but six- 
teen and a-half one-hundredths of a grain in a gallon of the 
water ; the Glasgow water from Loch Katrine contains 
ten and three-quarter hundredths of a grain in a gallon, 
and this water is supposed to be perfectly satis- 
factory. It will thus seen that the Thames water 
when taken direct from the mains is really, as is main- 
tained by Drs. Meymott Tidy, and Keates, Professor 
Wanklyn, and Dr. Dixon, and many others, a good and 
satisfactory potable water. Let us hasten to acknowledge 
however, that this is not the water which is consume 
by nearly three-fourths of the inhabitants of the metro- 
— “This brings us to the third point mentioned 
above. 

Although, as is shown by Colonel Frank Bolton’s last 
annual report on the metropolitan water supply, con- 
siderable progress has been made by most of the com- 
panies in providing a constant supply during the past 
few years, and especially during the year 1879, with 
which the report deals, still only a little over one-fourth 
of all the houses are provided with such a supply. In 
other words nearly three-‘ourths of the houses receive 
their water into and frum cisterns, most of which 
are seldom, and many never, cleaned out. Now, 
although no outbreak of disease in the hot part of 
the year, when this is most attributed to the water 
supply, has ever been authentically proved to be the 
result of drinking river water, there is reason to believe 
that this has occurred in districts supplied with river 
water contaminated and made foul by the accumulated 
filth in cisterns. Many of these cisterns are very 
difficultly accessible, and even where they are not they 
are often found to contain the accumulated filth of 
months and years, the filth sometimes including dead 
birds, mice, cats, &c. This filth is stirred up each time 
the water enters from the mains, and it is no wonder 
that disease results from drinking such water. This, 
however, is not the water as supplied by the river water 
companies. A constant supply is the only way of getting 
over this difficulty, but it is not the companies that are 
now to blame that this supply is not extended nearly all 
over London. The companies for motives of economy 
would like to extend it much more rapidly than they 
are, but the very people who are clamouring for better 
water themselves, are to blame that they have not 
got it. Four-fifths-of the householders and house- 
owners of a district must agree to the constant supply 
before the company can adopt the system. No matter 
wish it, and are ready to pay for 


the necessary change—in many cases very slight—in the 
fittings, the parsimony of the other fifth will prevent the 
adoption of the much-needed system. ‘To effect one of 
the most necessary improvements, then, it is only requi- 
site that the companies should have the power of com- 
— all water users or house-owners to adopt the proper 
ttings, or that, if the water supply is to be regulated, as 
in the case of the gas supply, the regulations should 
include this power. This can be done as well with the 
existing arrangements and means of supply as by any 
Water Trust controlling the supply if vested in it. 
Coming now to the fourth point. Constant supply would 
get over most of the difficulties of occasional shortness of 
supply, and would, moreover, provide the water required 
for fire hydrants, as the necessary increase of pressure for 
the latter purpose could be as well supplied with existing 
works as by works of supply from a new source. The East 
London and New River Companies’ means of supply are 
practically unlimited, and of the six Thames water com- 
anies, only one company, the Southwark and Vauxhall, 
as reached the authorised daily intake. All the others 
take so much less than the authorised quantity that there 
is still an unused authorised daily intake of forty millions 
of gallons. Certain advantages, it must be admitted, would 
attend a consolidated management of the whole of the 
means and works of supply, but it is questionable whether 
regulation of the existing means of supply would not 
answer as economically. It is, moreover, certain that all 
expenditure on new sources of supply would be so much 
unnecessary expenditure. Having forced all the up river 
towns to cease passing their sewage into the Thames, its 
waters will yearly receive less of the objectionable im- 
purities from this source. The ground on which is based 
the objection—shown by the figures we have quoted to 
exist only in sentiment—will be removed, or so nearly so 
as to make it untraceable, 


THE ELBCTRIC LIGHT. 

In another column we give an abstract of a ea aml that 
will probably be taken in the future to indicate the 
“beginning of the end.” When some two or three years 
ago the introduction of the electric light into the streets 
of Paris took place, men who understood the subject saw 
a brilliant future for this luminant ; at the same time 
they were fain to contend that its progress must be 
gradual, for its defects were many and troublesome to 
overcome. Since then numbers of minds have been 
eagerly seeking such improvements as would bring the 
electric light into the domain of general use. Almost 
from the first public experiment on a large scale, its 
detractors were forced to admit that under certain condi- 
tions, and especially in open spaces and large unconfined 
areas, its use might be beneficial and economical ; but. 
they argued, the conditions under which lights are used 
for household purposes are such that gas has nothing to 
fear from its brilliant competitor. We require in our 
houses a good light, but not an overwhelmingly powerful 
light; a twenty-candle power not twenty thousand. 
Split up your four thousand, six thousand, or ten thou- 
sand cauiten into forty, sixty, or a hundred candle-power, 
and gas may have some cause to fear. During the 
autumn of 1878 a message was flashed across the Atlantic 
that Mr. Edison had solved the problem of lighting 
houses by electricity ; and the daily papers rushed at once 
into columns of eulogistie matter which caused a panic 
amongst the very people who had been so loud in 
their assertions that gas had nothing to fear. As 
soon as the scientific press had time to speak, 
the madness of the panic-stricken mob was exhi- 
bited. An unanimous verdict, condemnatory of the 
so-called success, was given, and for a time gas share- 
holders became jubilant. Whilst stating that gas suffered 
no immediate danger from competition, some of the 
wiser of the scientific papers were quite clear that keen 
competition must come, first in open spaces, then in the 
houses. These predictions have been verified to the 
letter. During the past two years hundreds of sets of 
electric light apparatus have been introduced. The light 
is now to be met with in our streets, manufactories, 
docks, lighthouses, &c., and in almost every case public 
opinion has pronounced it good. ; 

We need hardly now ask our readers to consider care- 
fully any statement that may be made concerning the 
electric light. We are anxious to state our case 
as clearly as possible, and to hide nothing from view. 
The paper read by Mr. Swan, at Newcastle, con- 
tains information which is not new to us, though it 
must be to all buta select few. We heard of his experi- 
ments and his successes before he indicated them to the 
world himself, and we have every reason to believe that 
the assertions he has made are true. Even, ‘however, 
were we to admit that the proolem of lighting an ordi- 
nary room by means of the electric light was completely 
solved, we must at the same time point out that & 
shareholders have no reason to give way to panic. Gas 
is not yet superseded, and it is doubtful if it will not to 
a great extent hold its own. The demand for it may not 
increase in the same ratio as it hitherto has done, but the 
same consumption means the samedividendsand the same 
value per sbare. It has long been understood that for 
small lights the system known as that of incandescence was 
better than that of the arc. A platinum, or iridium, or 
carbon strip rendered incandescent, gives a beautifull 
clear, steady light. The faults are easily told. In free air 
the incandescent material soon burns away, and, till now, 
every investigation has led to the conclusion that even in u 
vacuum this burning away occurred, though much more 
slowly, and there was another failing to contend with, 

enerally termed disintegration. We admit that Mr. 
eee results are, in some respects, startling to us, and 
though he speaks reine we are still of the opinion that 


he has not quite proved his case. What he has proved is 
that under favourable conditions this disin ting actior 
is much slower than it was supposed to be. We opine that 


if heat is a mode of motion, the molecules of Mr. Swan’s 
carbon must be set into violent vibrations every time an 
electric current is sent through the circuit, We then have 
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heat vibrations in antagonism to cohesive force. It seems 
to us that the latter must get weaker and weaker till the 
inevitable moment comes when the one force is stronger 
than the other, and rupture occurs. But in the favour- 
able circumstances designed by Mr. Swan this moment 
may be delayed, so that such a light becomes economical 
and practicable. Mr. Swan says—and in his paper he 
italicises the words we italicise—‘“ I will not weary you, 
however, with details, but simply say that the pre- 
scribed conditions having been rigorously complied 
with, it was found, after many troublesome experiments, 
that, when the vacuum within the lamp globe was good, 
and the contact between the carbon and tie conductor 
which it sufficient, there was no blackening 
of the globes, and no appreciable wasting away of the 
carbons.” If, then, Mr. Swan’s invention be all that it is 
supposed to be, how does it affect the question of the 
lighting of houses? He rightly combats the erroneous 
doctrine that in the case of incandescence any loss occurs, 
and quotes Faraday’s statement of the law :—“ An elec- 
tric current which will heat lin. of wire white hot, will 
also heat to the same temperature 100in., or an infinite 
length of the same wire.” This is easily shown from the 
well-known equation C = 
E electro-motive force, and R resistance. If Ris the 
resistance of a given length of platinum wire, and we 
change that length for another equivalent to 2 R, or 
w R, it will be at once seen that to retain C constant, E 
must be doubled or increased » times—that is, we 
double our power where we double our resistance, 
keeping the same current, and obtaining with the double 
power through the double resistance exactly similar 
results as before the alteration. Thus if the cost of 
obtaining an incandescent light of any proportion is 
known, there is little difficulty in calculating the cost of 
oe other _ or lights. There are but two ways of dis- 
tributing the lights, and Mr. Swan prefers to have his 
lamps in series. He does this because the resistance of 
each lamp is comparatively low, and if lamps of such 
low resistance were placed in divided arcs, a large part of 
the current would be wasted in heating the connections, 
or these would have to be large in diameter, so increas- 
ing the expense. 

There are several details which Mr. Swan’s paper does 
not furnish. What is the cost of each lamp when made 
on a large scale? How long—for after all the introduc- 
tion of ag. worsen ” in Mr. Swan’s statement leads us to 
suppose the lamps do sooner or later fail—how long 
then, on the average, does a lamp last? How many 
lamps can be placed in the circuit of a 2-horse power, a 
3-horse power, or any given dynamo machine? If these 
— are answered satisfactorily we shall not feel 

isposed to agree with the president of the West of Scot- 
land Association of gas managers that “in the extensive 
field of domestic lighting gas stands unrivalled,” but 
shall preferably follow Sir W. G. Armstrong in making a 
“trial of the system.” One fact seems certain, that the 
scientific gentlemen who heard this remarkable lecture 
are convinced Mr. Swan has advanced the electric light 
well within the economic boundary which has hitherto 
separated it from competition with gas for household pur- 
peses. At the same time he showed that gas may be con- 
sumed in a gas engine with greater economy than when 
consumed in a burner. His words were, “I am warranted 
in saying that at least twice as much light will be produced 
by a certain quantity of gas used to generate an electric 
current employed in my lamps as would be obtained 
from this quantity of gas burnt in gas burners in the 
usual manner.” 

We should like in conclusion to refer to the “ storing of 
electricity,” and to make a suggestion which some reader, 
who has the time, materials, and knowledge at command, 
may put into practice, and, we do not hesitate to say, tr 
with advantage, whether the result be to obtain, or fail- 
ing to obtain, the secret of storing electricity economi- 
cally. In the ordinary voltaic cell the generation of 
electricity is the result of a chemical action. Now 
chemical actions, broadly speaking, are of two kinds— 
combinations or decompositions. The combination of 
oxygen and zine gives us the voltaic current; the de- 
composition of hydrogen and oxygen uses the current. 
Is it possible to find a means to decompose by the 
current sturing away the constituents, thus storing up the 

wer to be returned as required, by combination, either 

irect or indirect? We are not sure that Mr. Swan’s 
explanation of the action of Planté’s secondary battery 
is correct; if it is, it is an example of what we suggest— 
the primary action is oxidation of lead, and probably 
obtaining hydrogen on the opposing surface, the current 
when required bein obtained by the deoxidation of the 
lead by the said hydrogen. To discuss this action, 
however, would take too much time and space. We 
leave the subject for thoughtful consideration, feeling 
assured that Mr. Swan’s paper will give a new impetus 
to our workers, and having clearly defined ovr wants, may 
lead to a successful issue. 


where Crepresents current, 


BRICKMAKING IN WET WEATHER, 

Ar a meeting of brickmakers held last week in the London 
Hop Exchange, it was stated that though the output of 
bricks this year has been much larger than last year, the rains 
of this month had destroyed at least a hundred millions of 
bricks in Kent, Middlesex and Essex fieldsalone. May it not 
be asked if it is not possible to produce a light roof supported 
on sufficiently strong framing, so as to preserve bricks in the 
soft state from the heavy rains which destroy them, at a suffi- 
ciently low price to enable brickmakers to adopt them with 
rng a ight iron roofing has been exhibited at the shows 
of the Royal Agricultural Society, adapted to the purposes 
of the farmer, and surely a similar structure might § made 
that would meet the requirements of the brickmaker. 


THE AGRICULTURAL RETURNS, , 
Tue Agricultural returns just issued for 1880 show that 
duringjthe past,ten years, 1,694,000 acres have been reclaimed 


for cultivation, but 2,500,000 acres have been laid down. to 

rass and meadow in the same time. ‘The land under wheat 

as decreased over half a million acres, or 17 per cent., and 
the land under grain crops generally has decreased by 
1,000,000 acres, or7 per cent. These changes are of consider- 
able importance to the agricultural engineer and to others 
who produce farm tools and implements; 7 per cent. less 
land under grain cultivation means a considerably less home 
consumption of grain-tilling and gathering and dressing 
machinery and ‘appliances. Two and a-half millions more of 
grass land, on the other hand, means a considerable increase 
in the requirements of machinery and implements for gather- 
ing in grass crops, and in winter food-preparing machinery for 
the increased quantity of stock which will be reared on the 
grassland farms, 


ARRANGEMENTS UNDER THE EMPLOYERS’ LIABILITY 
ACT, 


Ir arrangements could be made between employers and 
employed in those leading industries which are likely to be 
most largely affected by the operation of the Employers’ 
Liability Bill, which would have the effect of preventing a 
somewhat serious amount of litigation that appears to 
threatened, much solid advantage would accrue. No branch 
is more likely to be affected by the differences which must 
arise in the working of the Act than the mining. To the 
mining interest, therefore, the question of an agreement is of 
the tirst importance; and we are gratified that such an agree- 
ment appears more possible than it at one time seemed, The 
associations of masters and men, which have been established 
in nearly all the coal-fields, should make it possible for both 
sides to agree upon a method of meeting claims that 
shall commend itself to individual acceptance rather than 
encourage the individual on either side to seek the aid 
of the organisation to enforce a claim or to resist it as the 
case may be, and where permanent relief societies have been 
started under the encouragement of the allotting of the 
unappropriated balances of the Hartley Fund, actual facilities 
are presented for amicable arrangements. Masters and men 
subscribe to these funds a common purse. In specific instances 
employers contribute 15 per cent. The machinery of these 
societies should be adapted to the meeting of workmen’s 
claims under the Act outof a fund to which the employers shall 
have contributed a certain proportion ; that proportion would, 
no doubt, have to be adjusted somehow; and the officers and 
committee comprising as at present representatives of 
both masters and men might well among themselves 
adjust claims as they arise. The Miners’ Permanent Relief 
Society in operation in the united coal-fields of Lancashire and 
Cheshire, numbers thirty thousand members, and has been in 
operation about eight years. To these funds the masters sub- 
scribe in the proportion we have indicated. It isa suggestion 
of the representatives of the colliers in West Lancashire that 
this subscription should be increased 25 or 30 per cent., to 
meet the probable requirements of the new Act. The sugges- 
tion has been favourably received by the colliery owners of 
West Lancashire, and a joint committee has been formed to 
consider and report upon the feasibility of the plan, The 
colliery owners are quite prepared to increase their contribu- 
tions if it should be found that the method is workable. At 
present they believe that it is. What effect these schemes 
may have upon the rate of wages is another matter. 


THE THOMAS-GILCHRIST PROCESS AT ESTON, 


Tue chief topic of conversation on the Middlesbrough Ex- 
change, on Tuesday, was how the future of the district would 
be affected by the experiments made by Messrs. Bolckow, 
Vaughan, and Co., at the Eston Steel Works. There is little 
doubt that practically the experiments have given the most 
satisfactory results—indeed, even more satisfactory than the 
most sanguine member of the firm anticipated. The question 
upon which the future of the Cleveland district depends to a 
great extent is whether the experiments have proved successful 
in a commercial point of view. Should cl 
secured, then not only will the shareholders of the firm benefit 
thereby, but the whole district will derive great advantage from 
the impetus which it will give to trade generally. Although 
there are a few persons who doubt whether commercial success 
has been realised, there are, on the other hand, those entertain- 
ing the greatest confidence in the process, who held last week 
that the shares in the firm would go up £2. This belief has been 
realised, for Messrs. Boleckow, Vaughan, and Co.’s shares 
have gone up from £3 to £4 since the directors visited 
the Eston Works during the latter part of last week. 
W. J. W. Pease, M.P., speaking on Saturday last, referred to 
this subject, and said that he had had the pleasure of hearing 
a gentleman, who ranked with the first engineers of the day— 
Mr. Harrison, engineer to the North-Eastern Railway Com- 
pany—inform the North-Eastern directors that he had been 
to Eston and had seen a piece of steel made by the new 
process, which, on being analysed, showed only ‘06.of phos- 
phorus, which was a very small quantity indeed. The Barrow 
steel rails taken out of Shildon tunnel showed ‘08 of phosphorus, 
so that there was less ia the steel made from the 
Cleveland ore than in that made from the red hematite. 
The steel works at Eston were founded some three years ago 
while the trade was in a most depressed condition, and since 
then up to the present time the pate have been making im- 
provements and laying down new plant until they have now 
one of the finest plants, if not the finest in the world. There 
are three blast furnaces within the steel works, and when 
tapped the molten iron, instead of being run into the pig 
beds, is run through an aperture and falls into a large ladle in 
which it is conveyed on a bogie to the converters, and after 
about twenty minutes’ blow the steel is ready to be 
rolled into rails or plates. Messrs. Bolckow, Vaughan, and 
Co. have put down two 15-ton converters of peculiar 
construction, They are shorter and wider than the hematite 
converters, and are provided with movable bottoms, in order 
to facilitate the process of lining them with the basic 
bricks. The metal is run into much larger ingots than 
those used with the ordinary converters. Each ingot 
averages 33 cwt. When the white-hot ingot is taken 
out it is placed on the bogie and drawn by a small locomotive 
to the rolling mills and rolled into lengths of 150ft., after 
which it is rolled into rails, cut into lengths, and drilled. 
Twenty large boilers are on the works heated entirely by gas 
from the blast furnaces. Three very powerful engines have 
been laid down by Messrs, Galloway and Co., Knott Mill 
Ironworks, Manchester. One pair of these engines, which we 
illustrated last week, are horizontal high-pressure, reversing, 
to drive a 38in. cogging mill, and their total weight is 200 
tons, The basic converters have worked so satisfactorily 
that they may now be regarded as having passed out of the 
experimental stage, 
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Minutes of Proceedings of the Institution of Civil Engineers, 
with other Selected and Abstracted Papers. Vol. LXI. 
Edited by James Forrest, Assoc. Inst. C.E., Secretary. 
London: Published by the Institution, 25, Great George- 
street, Westminster. 1880. 

Turs volume contains four papers read, with the discus- 

sions and correspondence thereon; thirteen under the 

head of “Other Selected Papers ;’ seven obituaries of 
deceased members, and sixty-six more or less abbreviated 
notices, excerpts from foreign journals. 

The first paper under the first head, by Mr. H. E. 
Jones, on “ The Purification of Gas,” is an able and valu- 
able descriptive and critical monograph on the very wide 
and varied subjects concerned in the progress of one of 
the most difficult tasks that have ever engaged the per- 
sistent study of technical chemists and engineers occupied 
in the coal-gas manufacture. Although the gases pro- 
duced by the carbonisation of coal in close vessels 
at temperatures oscillating about a cherry-red heat 


be | are mainly permanent hydrocarbons, and chiefly car- 


buretted hydrogen and olefiant gas, a crowd of 
minor products, gaseous, liquid, and solid, is also 
evolved, as well as sulphur compounds, amongst 
which are some of a character needing the highest skill 
of the chemist to eliminate them from the crude gas as first 
evolved. Ammonia and other nitrogen compounds are 
also produced. All these impurities are injurious in 
various ways, they not only diminish the illuminating 
power of the gas, but when this is burnt in mixture with 
them, become injurious to animal and vegetable life, and 
are in inhabited dwellings slowly destructive to decora- 
tions, furniture, and books. 

The chemistry of the manufacture of coal gas presents 
to the reflecting mind, amongst many other strange facts, 
this, that as the chemistry of organised life is full of the 
most remarkable combinations—often wholly unfore- 
seen until, for the first time, produced in the labor- 
atory, presenting new forms, and sometimes, as in 
the case of the aniline dyes, valuable properties— 
and as coal was once alive, and when so was 
the habitation of innumerable species of animals, 
many of which died in or with the strange vegetable 
forms which they inhabited, so when the coal once more 
brought into daylight after ages have elapsed is car- 
bonised to produce illuminating gas, many of the com- 
plex combinations elsewhere met with only in the animal 
and vegetable worlds are reproduced in reverse order. 
Amongst these the compounds of sulphur with oxygen, 
and of nitrogen with hydrogen, are the most injurious 
in coal-gas. Hence from the very earliest periods 
in the first two decades of the present cen- 
tury, when the making of coal-gas reached the magni- 
tude and system of a manufacture, it became necessary to 
devise means for their elimination. Lime, whose 
chemical affinities for almost all sulphur compounds is of 
well-known energy, was the purifying agent first em- 
sree and still continues to be used. Ata considerably 
ater period peroxide of iron, first brought into use, we 
believe, by a French engineer, M. Mallet, of St. Quentin, 
was also largelyemployed. Sulphuretted hydrogen was for 
many years supposed to be if not the only, at least the most 
important impurity to be dealt with ; but later experience 
and chemical research have proved that compounds of 
sulphur with carbon are also formed, and that these are 
far more difficult to eliminate from crude coal-gas than 
any of its other impurities. Some twenty years ago 
evidence was given by trustworthy scientific witnesses 


be | that no method was known either to scientific or merely 


practical men by which the whole of the sulphur, 
especially that existing in the state of bisulphide of car- 
bon, could be eliminated from coal-gas on the great scale, 
and the Legislature of that day accordingly sanctioned 
the legality of selling gas containing a certain maximum 
quantity of sulphur, thus authorising by law the vending 
of an impurity, which it is now well-known may be 
diminished by one-half or more. 

To the discussion which follows the paper, and 
probably hereafter to be considered, a most in- 
teresting and important contribution is that of Mr. 

. Airy—son of the Astronomer Royal — giving 
the results of his observations as to the manufac- 
ture of illuminating gas in Russia from crude naphtha 
found flowing from the soil at Baku on the Caspian Sea. 
This, and many closely allied liquid hydro-carbons, 
natural distillates of which the oil wells of Pennsyl- 
vania present remarkable instances, are so free from 
nitrogenous or sulphur compounds that the illumi- 
nating gas as it comes from the retorts needs but little 
purification, and the substitution of such materials 
for coal presents a tempting field for improvement to the 
scientific gas manufacturer. Calcutta, the second most 
populous city in the British empire, is lighted by gas 
made from coal bronght from the Ranagunje coai-field, 
of by no means superior quality. A favourable oppor- 
tunity would be there presented for trial of the naphtha 
of Rangoon, or of some others of its abundant sources in 
Burmahand the mouthsof the Burrampootra or Irrawaddy. 

The paper, by Professor Abel, “On Explosive Agents 
A plied to Industrial Purposes,” contains nothing with 
me dry we had not been previously familiar, and is chiefly 
occupied in tracing the a by which nitro-glycerine 
has come largely to supersede gunpowder. A charge of 
bias on the part of Seieiaoe Abel brought up during the 
discussion seems to us to be, to a large extent sustained. 

Restricted space obliges us to pass without notice the 
“ Other Selected Papers” in which are to be found some 
of much merit, and on important subjects ; nor can we 
afford space for any lengthened comment on the obituaries 
which follow. None of these, however, are of widely 
diffused interest except, perhaps, that of Mr. T. A. 
Rochussen, a naturalised Dutchman, of ancient family, 
and well-known for many years as an energetic mer- 
chant and metal broker in London, and the introducer of 
several important foreign metallic products, especially 
of iron and steel, to British commerce. 
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The mere titles of the notices under the class of 
“excerpts” specially deserving attention would be of 
little interest, and would occupy considerable space. 
Probably the most important and interesting is the | 
account of the works of sewerage at Boston, U.S., taken | 
from the New York Engineering News. The works are | 
on a large scale corresponding to the magnitude of the | 
city, and all the environments were such as to tax the | 
resources and judgment of the engineer to the utmost. | 
Amidst the vast variety of subjects comprised in these | 
excerpts there is still evident a little of that jumble 
on which we have remarked in reference to former 
volumes; a classification under a few, say not exceed- 
ing six heads, would greatly facilitate reference, and we 
again commend it to the attention of Mr. Forrest, the 
able and attentive secretary of the Institution of Civil 
Engineers, and editor of these volumes of Minutes. 


LETTERS TO THE EDITOR. | 
(We do nvt hold ourselves responsible for the opinions of our | 
correspondents. ) | 


MILITARY SHIELDS. 


Srm,—In March last I devised a portable metal shield suitable | 
for military purposes, such as a direct attack <7 fortified posi- | 
tions undefended by artillery. The shield when folded up is | 
available as a store cart, and could be promptly used to form a | 
sort of redoubt “‘ when a number of such carts were availatle.” | 
Portable metal shields have been suggested on several occasions, 
and during the Franco-German war I patented a design, but the 
form and aie of previous designs have not equalled, in 
my belief, the utility of the portable metal shield I now take the | 
liberty of bringing to your notice. I should be much gratified if 
you would allow the design to appear in THE ENGINEER. 

This shield may be fitted with shafts as shown applicable for 
horses or men as most desirable, the shafts being made so that 
they may be easily removed when requisite, and are of a con- 
siderable length to allow of the horses being attached with their 
heads tow the shield to push it into action if required, 
although a number of men would be preferable, as they would 
be in readiness to take up a fighting position behind the shield at 


and satisfactory, but on further examination we 


This brake is automatic, and appears at first sight to be simple 
all find several 
objections which render it difficult to work in practice. (1) To 
apply the brakes fully, all the air in the brake pipe and the 
y inder on each carriage has to be exhausted at the engine. 

ence an enormous waste of air, to replace which for frequent 
stops a powerful high speed air pump would be uired. 
(2) Owing to the large volume of air from all the brake cylinders 
having to be discharged at the engine, and through a long brake 

pe of comparatively small diameter, this brake is necessarily 
very slow in its action ; and this in itself constitutes a very serious 
objection. bad Air being admitted to both sides of the piston— 
as shown in the sketch given with your correspondent’s 


Fic. 
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MAIN BRAKE PIPE A. 


letter—the piston-rod has to be packed. So long as this plan 


| only concerns the brake on an engine, where the driver can keep 


it in order, it is not of much consequence ; but when applied to 
every carriage of a la railway company it becomes a most 
important matter. For in addition to the friction of the sel 

is, these packings would be constantly leaking, and thereby 
cause a further great waste of air. is increases the first 
objection. 

eeping to the principle of maintaining yp poe on both 
sides of the piston, only the second objection of slow action has 

m to some extent overcome. This is done by attaching to 
each brake cylinder a valve of such construction that a reduction 
of pressure in the brake pipe allows the air from each cylinder to 
exhaust separately under every vehicle direct into the atmosphere 
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any moment. Trenches can be thrown up under cover of these | 
shields to enable an advanced position being taken up and held, | 
and the wounded removed in the nettings provided while under | 
protection ; and the shield is capable of being sloped backward 
toany desired angle, also to be used as a protection against 
cavalry, and to cover artillery. The estimated weight of the 
shield and gear as shown 1 ewt., calculated for steel 
plates th of an inch thick. In the cut A, A, A are steel shield 
lates, fitted with the folding sides B, B, B, capable of being 
id at any angle, as shown by the dotted lines C, C, C for pro- 
tection on the ks when desired. E, E, E, portable nettings 
for the removal of wounded; G, G, G, small brass rollers to 
enable the “‘shield cart” being more easily run to the rear !or 
tipping clear of the wheels, and the centre pin of these rollers 
travels along the slot H H, keeping the frame in position ; S, 
bars for adjusting the angle of shield; K K, plate forming the 
front of cart and rest for netting rods, sec to framework of | 
wheels ; I, portable bars of wood to enable men to be used for - 
transporting. | 
October 26th, 1880. ArrHurR A. CocHRANE. | 
According to Major Fraser shields are already being used by | 
Continental nations.—Ep. E.] 


CONTINUOUS AIR BRAKES. ] 
Siz,—Your correspondent, Mr. B. H. Watson, who last week | 
described a comp air brake, which he ap; to think is 
his own invention, will no doubt be thankful for the following | 
information on brakes and their history, since it may enable him | 
to form some better idea of what is required in a good continuous | 
brake. Annexed are four sketches, which will give a fair idea of 
what has already been done, and as to which your correspondent | 
seems to know nothing. | 
Fig. 1 represents the direct or non-automatic air brake, having 
simply under each carriage a cylinder connected with the main | 
ake pipe. This is acheap and very simple arrangement, but | 
being non-automatic, it does not fulfil the requirements so wisel 
insisted upon by the Board of Trade and all competent authori- 
ties. To make the air brake automatic, two schemes have been 
proposed, one of which is shown on Fig. 2, and has apparently 
now been re-invented by your correspondent. It consists of a | 
brake cylinder and reservoir in connection with the brake pipe. | 
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without having to travel all the way to the engine, and the brakes 
are 7s as before. This arrangement is shown in principle in 
Fig. 3. Air from the brake pipe opens a small valve in the 


| centre of the diaphragm, and fills the cylinder and reservoir. 


To apply the brakes a reduction of 
pipe, and above the diaphragm by the driver or guard ; the pres- 
sure below then raises the diaph valve, and the air from the 
cylinder exhausts into the atmosphere. This certainly diminishes 


ap is made in the brake 
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action of this class of brake, but its two other objections, 
viz., enormous waste of air and piston ings, can never 


the slow 


The pressure in the brake pipe moves the piston into the p 


shown, so as to clear the passage leading to the reservoir, which | 
thus becomes charged with compressed air. A check valve K | 
a any return of air from the reservoir to the brake pire. 
‘o apply the brakes, air from the brake pipe on one side of the 
the pressure in the reservoir on other 
applies the brake. 


is exhausted, 


side forces out the piston 


| be 


in 
o in this way,and make the whole impracticable. 
The question, however, has been satisfactorily solved in another 
way, by the system shown in Fig. 4, and known as the Westing- 

n this system a sm: n ie valve—generally known 
as the triple valve—is p! between the brake pipe reservoir 
and cylinder. Air from the brake pipe pushes the piston into 


the position shown, and feeds through the small hole past the 
piston into the reservoir. ‘his piston carries with it a slide 
valve, which covers the port leading to the brake cylinder. To 
apply the brakes, the brake pipe pressure below the piston is 
uced by the pw Hew or guard operating his brake valve, and the 
piston and slide valve are instantly lowered by the higher pres- 
sure above, thus uncovering the port and allowing ae of the air 
in the reservoir to flow into the brake cylinder. To release the 
brakes, air from the main reservoir on the engine restores the 
pressure in the brake pipe, at the same time lifting the piston and 
slide valve into the position shown, and allowing the air from 
the brake cylinder to exhaust into the atmosphere. The advan- 
tages of this system are obvious Te By storing the air in a 
separate reservoir, and afterwards applying it to one side only of 
the piston, a packin; for the piston rod, with its inconvenience 
and expense, is avoided. (2) Since the brakes can be applied with 
full force by a reductiou of one seventh of the pressure in the 
brake pipe only, very great economy of air, combined with 
an almost instantaneous application of the brake on long trains, 
is the result. 

That this is so may be seen by a study of the following figures - 
Suppose the brake cylinder in Fig. 2—which is in principle your 
correspondent’s scheme—to be Sin. in diameter and 12in. long, 
the stroke of the piston, on an average, 6in., the brake pipe lin, 
in diameter, the auxiliary reservoir of 1800 cubic inches capacity, 
and the apparatus fitted to a train of fifteen vehicles, t. 
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in length. Capacity of one brake cylinder = 600 cubic inches, 
capacity of brake pipe on one carriage = 284 cubic inches. 
Therefore, to apply the brake fully, as arranged in Fig. 2, there 
must be disch on each vehicle 884 cubic inches of air. Com- 
paring this with the Westinghouse system, shown in Fig. 4, the 
rakes will be fully applied by discharging only 40 cubic inches,” 
this being equal to one-seventh of the air in the brake pipe only. 
For the fifteen vehicles then to apply the brakes fully the 
relative pais will be, Fig. 2, 13,260 cubic inches ; Fig. 4— 
Westinghouse—780 cubic inches. This fully explains the reason 
of the slow action of a brake such as that suggested by your 
correspondent. Another important feature is the quantity of 
air used. Taking Figs. 2 and 3: Volume of cylinder = 600 
cubic inches, volume cf brake pipe = 284 cubic inches ; total 
884 cubic inches ; and Fig. 4 forthe Westinghouse brake : 4 volume 
of cylinder = 300 cubic inches; th volume of brake pipe = 40 
cubic inches ; total 340 cubic inches. So that in either of the 
brakes shown in Figs. 2 and 3 the air used amounts to fully 24 
times that required in the case of Fig. 4. For the full application 
of the brakes as in Fig. 3 the amount of air to be — 
considerably less than that in Fig. 2. The volume of the 
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pipe is 284 cubic inches, which must be disch against 40 
cubic inches in the case of Fig. 4, so that even Fig. 3 has to dis- 


charge seven times more air than the Westinghouse to apply it 
with full force. Moreover, as in the case of Fig. 2, this method 
—which is similar in effect to what is commonly known as the 


ones brake—uses about 24 times as much air as the Westing- 
ouse, 

Perhaps your correspondent may now see why the Westing- 
house automatic all and what 
chances as a brake inventor. Dox. 


London, Oct. 26th. 
Srr,—Having travelled a good deal in Russia, and frequent! 
been subjected to the inconveniences attached 
travelling in that country during the autumn and winter months, 
owing to the lines being blocked by snow, it occurs to me that 
railway engineers have never thoroughly realised how great and 
remunerative a field is open for their skill in the invention and 
perfecting of some handy appliance easily adaptable to any loco- 
motive in the shape of a light but at the same time powerful 

snow plough. 

There is nothing of the kind that has yet been adapted to 
locomotives drawing either passenger or goods trains on Russian 
lines that Ihave seen. Ihave on various occasions sat in a train 
for hours, detained by a snowdrift, when the following has been 
the primitive course adopted :—The engine driver would first 
charge the snowdrift at frequert intervals with his train for the 
space of an hour or two, whe:. he would at length come to the 
conclusion that his attacks were impotent to force a p: e for 
his train. The guard would then turn out the third-class 
——, arm them with the necessary tools, and set them to 
clear the line of snow. Surely in these days of advanced science 


SNOW PLOUGHS. 


* Taking an 8in. cylinder with 6in. stroke when the brake is 
applied, the reservoir holding 1800 cubic inches and the cylinder 800 cubic 
inches, are thrown into one, and the air expands into 2100 cubic inches 


of space, thereby g the pi to six-sevenths of its 
value. o effect this it is, therefore, only necessary to reduce the brake 
pipe pressure one-seventh. 
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in engineering some simple appliance could be invented toenable 
a locomotive to bore its way through a snowdrift, or at any rate 
to do so with very greatly reduced extraneous or manual assist- 
ance. I am well assured that the Russian railways would all of them 
readily adopt any practical appliance offered tothem calculated 
to afford them a means of overcoming their annual winter enemy 
snow drifts with a minimum loss of time. 
Cottingham, Yorkshire, Oct. 25th. 


Osw. VATTLEY, 


THE BIRMINGHAM WIRE GAUGE, 
Sr1r,—We have a dispute with some of our friends as to the 
actual thickness in decimal inches of the so-called Birmingham 


wire gauge, as we believe 30 gauge to be equal to ;g,in., which 
our friends say is according to Stubbs’ Birmingham wire gauge, 
which is not the authentic one; whilst in the authentic 


Birmingham wire gauge it is rags n. We confess we have 
hitherto not been aware of two Birmingham wire gauges, and 
we should be much obliged if you could refer us to some authentic 
table, and give us the benefit of your opinion as to which is 
correct, and what 30 wire gauge equals in decimal inches. 
Birmingham, Oct. 26th. . EB. 
{We publish our correspondent’s letter in the hope that it may 
lead to a discussion, from which much g may result. The 
Birmingham wire gauge is very unsatisfactory as it stands, and it 
has often been made the subject of complaint. It is not very 
easy to say what the Birmingham wire gauge is, but in all the 
tables with which we are acquainted, 30 gauge is 012in.—Eb. E.] 


EARTHQUAKE BUILDINGS, 

Sir,—In the interesting letter on earthquakes, published 
at p. 308, coming from so valuable an authority as Captain J. 
Stab, several sage are explained, but some appear to require a 
note. What he calls one-storied buildings are buildings with a 
first floor or two-storied buildings. Filling in framework with 
masonry is evidently adobes, tapia, &c., in Captain Stab’s mean- 
ing. is caution against terraces is very n in hot 
countries subject to earthquakes, as the people are fond of 
terraces at Smyrna and are clever in building them. 

Captain Stab explains how the English Consulate being an old 
building the wood framework had me useless, and the build- 
ing is ely damaged, so that there is a limit to duration of 
timberwork. This suggests the question of timber preparation 
for railway stations, &., where not lightly built. Indeed the 
writer's account will be found very suggestive to engineers in 
India, Brazil, &c. 

The Cassaba Railway was od in a few hours, and the cost 
of a Ba it is said, be small. Hype CLARKE. 


COLD AIR MACHINES. 

Sir,—The apparent obscurity of Mr. Kirk’s letter in THE 
ENGINEER of the 22nd is owing to a mthetical clause which 
should have been enclosed within brackets in printing the letter. 
Transposed the letter reads as follows:—The Bell-Coleman 
refrigerator pipes, although their purpose is to separate as much 
moisture as possible from the com air before expansion, 
in virtue of their being placed in the hollow walls of the 
meat chamber (which convey the air to be compressed for another 
cycle), do in a crude and imperfect way act as a regenerator by 

ling the comp d air before expansion in the act of doing 
work somewhat below the temperature it could be cooled to by 
such natural water as is available at the time for cooling the 
compressed air, which on board ship is of course the sea water, 
and therefore must be an economy of power. 

This is + peng correct, and I may add that even were 
Messrs. Hall’s surmise right, that these pipes do radiate 
heat into the meat chamber, it does not follow that there would be 
a loss of efficiency, because whatever units of heat are radiated 
out of the compressed air (putting aside the latent heat liberated 
by the liquefaction of aqueous vapour) so many d cooler 
will the air be Goshangel from the expansion a inder at the end 
of the operation. . J. COLEMAN, 

45, West Nile-street, Glasgow, Oct. 23rd. 


Srr,—May we ask for a small space in 
to the communication made in last week’s issue of Tue ENGINEER 
by Mr. A. C. Kirk respectin air machines. Whilst 
regretting to find ourselves differing from so high an authority 
on the subject of refrigerators, we may say that the conclusion 
Mr. Kirk arrives at is one from which we are not altogether dis- 
posed to dissent ; at the same time his remarks called forth by 
our ‘‘strange ignorance” are hardly to the point. The proposi- 
tion we raised was that a water depositing apparatus such as the 
Bell-Coleman Company employ is expensive in first cost, cum- 
brous in form, and extravagant to work. We did not question 
its efficiency as a regenerator, though we fail to see that there is 
any less economy in conducting the air from the meat chamber 
direct to the compression cylinder—as we do—than by making it 
circulate—as in the Bell-Coleman system—round a large stack of 
pipes, within which the compressed air—cooled by the injection 
water to probably about 95 deg. Fah. in the tropics and fully 
saturated with moisture—travels on its road to the expansion 
cylinder, in order that this partially cooled, wet, compressed air 
may impart a portion of its heat through the pipes to the 
external cooler air, in order to condense and deposit as water a 
portion of the aqueous vapour, varying in amount with the reduc- 
tion in temperature. 

Without occupying ag space with calculations that those of 
your readers sufficiently interested in the matter have doubtless 
carried out for themselves, we think it can easily be seen that as 
there is precisely the same amount of air circulating on the out- 
side of the cooling tubes in a given time as there is Peg nd 
cooled comp air within, the former being 4 4 and the latter 
wet and comparatively hot—say, 95 deg. Fah. in the tropics— 
the outside air will be raised in temperature considerably more 
than 1 deg. for each degree lost by the internal wet air. Now, 
since compressed air should be cooled toabout 32deg. Fah. to induce 
as much deposit of water as possible, it follows that in order to 
be of any practical use the escaping from the meat chamber 
must leave that chamber at a temperature considerably more 
than 63 deg. Fah. below freezing point, otherwise the compressed 
air will not have its temperature reduced to anything like 32 deg. 
Fah., but will be passed on to the expansion cylinder, containing 
more moisture than necessary, and the process will not be a dry 

one, 

If we have succeeded in making the foregoing remarks suffi- 
ciently intelligible, it will be seen that in the Bell-Coleman dry 

system there must be an immense sacrifice of cold, greatest in 
the tropics, because of the very low temperature at which the air 
must issue from the meat chamber in order to effect a sufficient 
peep | of the compressed air and vapour so as to cause the latter 
to be deposited as water, and the sacrifice of cold will be the 
pipes are = directly in the meat 
in our last letter—or arranged in some 
kind of poem exposed to the action of the air as it flows from 
the cold chamber, according to the plan indicated in Mr. Kirk’s 
letter. Without this sacrifice of cold the water cannot be — 
sited, and it becomes a wet air system; whilst with this sacrifice 
extravagant and 
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THE DRAINAGE OF IPSWICH. 
S1r,—The letter of Mr. R. E. Middleton, in your issue of the 


» commences with a statement as to the death rate at 
Ipswich, which, though it may be founded on exceptional returns 
and remarks thereon in the Lancet, is certainly 


the | in 


report for the last year of the medical officer of health showing, 
lieve, but 21 9 per 1000. 

Mr. Middleton’s a of the sewerage works in progress 
is equally misleading, and although I have no authority to discuss 
the questions raised by him, beyond expressing my disagreement 
therewith, it should sufficient to state that the works now 
being carried out were organised nearly a quarter of a century 
since, having been submitted to the consideration of the Local 
Authority in 1857, by whom, at that time and since, and by 
various authorities called in, and others, as in the present case, 
who volunteered suggestions and criticisms, no valid reasons were 
found or adduced against their adoption ; and in the year 1878-79 
the plans were comple under tion of an exceptionall 
practical committee of the Corporation, and after submission to 
the Government , and being subjected to two 
local inquiries, were finally approved, when the contract was let 
by public tender, and is now far advanced towards completion. 

uggestions at this stage can be of no real value, and criticism 
to be just should abide until the works are completed; and I 
have yet to learn that a visit of your correspondent on other 
matters—and ignorant as he must have been of the local circum- 
stances and «difficulties surrounding the subject, without being 
inspired, or, so far as I know, having access to any reliable infor- 
ay on the matter—could justify the tone and contents of his 
etter. 

The tramway question to which he also refers, though 
poring. ne relation whatever to the professed object of his letter, 
I decline discussing further than on that it was recently 
examined with none ie one of the of Trade inspectors, 
and, as an exceptionally well-constructed line, passed without a 
requirement, and has since been regularly worked without the 
slightest or difficulty. 

ETER Brurr, Engineer for the Ipswich Sewerage 


and 
Handford Lodge Office, Ipswich, Oct. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON , AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
New orders are this week arriving slowly; yet they continue to 
be received at the mills and forges in quantities which enable as 
much work to be turned out by all the mills together as has 
lately been the rule. Fewer orders, however, remain on the 
books, and some firms have not enough booked to keep them on 
more than a week. Most difficult to obtain are orders for boiler 
plates of an excellent brand, for which prices that leave a profit 
will be alone accepted. The makers of such plates in most of 
the localities are very short of business. There are instances in 
which all the week boiler plate mills have been wholly standing. 

Neither in Wolverhampton yesterday, nor in Birmingham to-day 

—Thursday—could sales worth recording be made; and the firms’ 

agents in London, in Manchester, and in Bristol, are doing 

nothing. In such cases the prices ruling are those given in THE 

Enornegr’s “ Prices Current.” 

Girder plates are selling better than boiler plates, though they 
are more for export worked up than for employment in the con- 
struction of erections destined for home use. Strangely enough 
the Cleveland plates which might have been ex to have 
most chance of successfully competing with those of this district 
in engineering work for abroad, are most used by local engineers 
in rivetted work destined for erection in our owncountry. Engi- 
neers are less able than for some weeks past to place orders for 
plates with Cleveland ironmasters on favourable terms. 

Hoops and strips keep in moderate output. Indeed, gas strip 
firms are mostly busy ; yet iron of that class is procurable at, as a 
minimum, under £5 15s. per ton. 

American customers are not active buyers of our high-class bars, 
but in larger quantities than has for a long time been usual they 
are taking from South Staffordshire workshops cable chains, 
anchors, anvils, vices, and the like. bars are difficult to 
sell on the local exchanges this week at £7 10s. per ton. 
Unmarked bars of a valuable quality are procurable at 20s. 
under that figure, and common bars are plentiful at a difference 
of 30s. A less valuable quality is to be had at a few shillings 
less than £6, the keen competition in bars by Cleveland firms, who 
have turned their rail mills into bar mills, being somewhat severely 
felt in distant markets. 

The movement for establishing an association, made up of the 
forty-two general sheet iron makers in Staffordshire, Shropshire, 
and Worcestershire, continues. ‘The scale which the committee 
have drawn up, and which they recommend as a minimum, is :— 
Nail sheets, to 13 w.g., £6 5s. per ton; 14 to 18 gauge, £6 10s.; nail 
sheet quality, sheared to exact sizes, 10s. extra; merchant singles 
to 20 gauge, £7 5s.; doubles, 21 to 24 £ , £8 15s.; lattens, 25 
to 27 gauge, £10 per ton; extra on 10ft., 20s. per ton; with the 
usual extras for treble best, &c., delivery at Birmingham, 
Walsall, Wolverhampton, Dudley, and intermediate places; to 
London or Hull, 15s. per ton extra; and Liverpool, 10s. per ton 
extra. These terms mean a rise in galvanising sheets of 5s. upon 
singles, but an abandonment upon doubles and upon lattens of 
the customary 30s. and 60s. respectively as extra upon the price 
of singles. To this some firms stoutly object, and the objection 
assumed a pronounced form at the meeting this—Thursday— 
afternoon, when the le was a second time under discussion. 
Its advocates held that as —_ were now more in request than 
doubles or lattens, there would be a chance of getting a rise of 
5s. on that gauge, if 10s. were taken off doubles, and 5s. off 
lattens ; and they held that when the demand for the two last 
has improved, it will be easy to rearrange the whole scale. As 
matters now stand it will not be easy to adjust a scale which shall 
be satisfactory to all the trade. 

Pig iron did not sell freely either to-day or yesterday. Hema- 
tite qualities were proportionately most in demand, and qualities 
which last week were lowest in price, though not at all lowest in 
quality, were both in Wolverhampton this week 2s. 6d. per ton 
stronger. To-day an offer to buy 500 tons was rejected, use 
the buyer’s terms were slightly under those of the vendor’s. Quo- 
tations to-day were from £3 10s. down to £3 7s. 6d. for good 
hematites. One or two local pig makers, failing to secure a ready 
sale for their present outturn, are about to embark in the pipe- 
founding business, which, however, is not just now yielding much 


t. 
Tae for household purposes ranges from 11s. down to 8s. at the 
pits at Cannock Chase. About the neighbourhood of the iron- 
works and furnaces it is plentiful at from 6s. 6d. upwards per ton 
of 24 cwt. at the pit’s mouth. 

At the annual meeting of the Darlaston Steel and Iron Com- 
pany Mr. J. Slater sketched a scheme for utilising the company’s 
ironworks at Darlaston. The works consist of the new side, 
embracing mills, &c., and the old side, consisting of steel tilting 
works. "The scheme s ted was that the old side might 
be added to the new, which latter had been carried on at a profit, 
and the whole works let to a new company for a series of years at 
a minimum annual rental of £200, and that after a dividend of 
5 per cent. had been paid to the lessees out of the — 
the remaining profit, to the extent of £800, should go to the pre- 


sent company. The annual maximum rent would therefore be 
£1000. It was calculated that £5050 would be required to put 
the works in operation. The scheme was ref to a com- 


mittee. 

South Staffordshire is maintaining its striking pre-eminence as 
the manufactory of the great bulk of the rolls used in plate and 
sheet making throughout the country. Messrs C, Akrill and Co., 
of Gold’s Green'Foundry, West Bromwich, have just completed an 


has a diameter of 


order for massive chilled and grain rolls for armour eS 
Sheffield. The largest 


16ft. long, and weighs over 16 tons. The chilled rolls are perfect 
specimens of the founder’s art, showing at each end a chill of fin. 
regular depth. The castings were made from a large air furnace 
constructed specially for them, and the ease and exactness with 
which they have been turned out would indicate that the trade 
has not even yet found the limit of their capabilities as roll 


manufacturers, 
The gana 8000 tons—in hand in the Dudley district 
for water mains for the Live: 1 Corporation is in connection 


with the new water supply of that seaport from Wales. The 
quantity is but a small portion of the aggregate which will be 
needed, since when the 8000 tons are laid down, they will have 
extended only seven miles from the source of supply, and will 
bring the line up to Oswestry. 

Touching the lighter trades of the district, the foreign demand 
keeps muc about the same as it has been for some time. Slight 

spurts” appear now and again in this and that market, 
but the ——— remain as a whole much under the average. 
Certain cultivating and edge-tool firms have secured since 
the quastenty meetings good lines for South America, Ceylon, 
and India for edge-tools. At Walsall encouraging contracts for 
steam and water tubes are under execution for the Cape, Sydney, 
and India, and makers state that they have business 
ahead until the end of the year. The japanners and tin-plate 
workers are doing very little on foreign account; yet Australia, 
the Cape, and Valparaiso are buying. High class locks are 
finding their way in good quantities to Bombay from Wolver- 
hampton factories, and stock locks are going to the Southern 
States of America; nevertheless locks are unquestionably dull. 

Quotations for hardwares are moving downward in sympathy 
with the lessened prices of iron. 

Messrs. R. Heaton and Sons, the Mint, Birmingham, have 
entered into a contract with the Royal Mint, London, for the 
supply of 100 tons of bronze, to be coined at that establishment. 

The death took place on Friday last of Mr. Thomas Hugh 
Allen, one of the ——- partners in the well-known firms of 

essrs. T. P. Allen and Co., of the Wellington Ironworks ; and 
Messrs. Allen and Holden, of the Excelsior Ironworks, West 
Bromwich. Mr. Allen had been ailing for some time. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

More activity has been noticeable in the iron trade of this 
district during the past week, and although for the last day or so 
the weaker tone reported from the Middlesbrough and Glasgow 
markets has operated rather as a check upon business, consider- 
able transactions in iron have taken place since my last report. 
The demand for present consumption, it is true, is still extremely 
small, and where deliveries do not extend beyond the end of the 
present year, there is not much iron being sold. Buyers, how- 
ever, have shown more anxiety to purchase into next year, and in 
warrants and in iron for forward delivery there has been a 
moderately large business doing. Prices, however, do not show 
any material upward movement, and there is still a good deal of . 
competition in this district with some of the outside brands at 
very low figures, 

Lancashire makers of pig iron report more business coming to 
hand, and some fair sales of local iron have been made during the 
week, for delivery over the next three or four months, at about 
late rates, which remain at about 47s. 6d. for No. 3 foundry, and 
46s. 6d. for No. 4 forge, less 25 per cent., delivered equal to 
Manchester. 

For Lincolnshire and Derbyshire irons delivered here the prices 
quoted by most of the makers are much the same as those for 
local brands, but there are still some very lowsellers in the market, 
and I have heard of transactions at prices which would be under 
45s. for delivery into Manchester. For g.m.b. Middlesbrough 
iron about 47s. 10d. per ton net cash has been quoted for delivery 
equal to chester. 

In the finished iron trade a dull tone generally prevails. The 
local forges, as a rule, are only moderately employed, and for 
bars delivered into the Manchester district the average quotation 
is about £6 per ton, with some sellers for prompt spevifications at 
as low as £5 15s. per ton. 

I do not hear of any very material alteration in the position of 
the engineering branches of trade generally, but amongst cotton 
machinists a somewhat more encouraging state of things is re- 
se I have previously pointed out that the principal tirms 

ave been kept tolerably busy on foreign work, but the complaint 
all through has been that very few local orders have been coming 
in. During the past week, however, I have heard some tolerabl 
good local orders for machinery having been placed, and it is 
— that this may be taken as an indication of a reviving home 
industry. 


One of those trade union disputes which tend to bring so much 
discredit upon the operation of these trade societies is now going 
on at Hyde Junction, near Manchester. Last week the members 
of the United Society of Boiler Makers employed at the shop of 
Mr. T. Beeley, one of the principal boiler-makers in the district, 
struck work solely upon the ground that he had refused to place 
his shop entirely in the hands of members of their trades union 
by the discharge of non-unionists and the removal of labourers 
from the machines at which they had been working for a long 
time. This action on the part of the men has been met by Mr. 
Beeley informing them that he has determined to work his 
establishment as a non-union shop, and he has already secured 
sufficient men to carry on such work as he has in hand. The 
men on their have taken the usual course of placing pickets 
round the works, and by payments of money they have been sac- 
o— in one or two cases in inducing the new arrivals to return 

ome. 

In pleasing contrast to this short-sighted and unwarrantable 
course of procedure on the of trades unionists is the excellent 
advice which one of their leaders, Mr. R. Knight, the general 
secretary of the Boilermakers’ and Shipbuilders’ Society, has 
offered to workmen generally, ina book he has just published 
for private circulation, and a copy of which was placed in my 
hands this week. The work is entitled, ‘‘ The Practical Boiler- 
maker, [ron Shipbuilder, and Mastmaker,” and contains amass 
of information specially valuable to workmen in the iron trade. 
In the preface of his work, Mr. Knight offers sound advice deserv- 
ing the serious consideration of all workmen anxious to give to their 
branches of industry that practical study so essential in these 
times of constant progress and keen competition. After urging 
upon young men who want to become good mechanics that they 
can only rise to that position by ber ay 8 for it by patient stud: 
and hard work, the writer adds that he is aware the gradual 
development of capital, the absorption of small masters by 
employers, a general break-up of the apprentice system, the 
introduction of machinery, the subdivision of labour, and the 
constant hurry and drive of modern industrial employment, have 
all tended to make it most difficult for the young men of the 
present day, engaged in skilled labour, to uire anything like 
a competent knowledge of;their particular es. e workshop 
of the present day, he argues, is not a place where a young man 
can ibly learn a great deal connected with the trade with 
whieh it is most important he should be thoroughly acquainted, 
and the question therefore arises, what is to be the remedy for 
this? One of the courses he wculd strongly recommend to all 
those who desire to acquire a better knowledge than they 
already possess of their trade is the following :—Get the best 
books that you can which treat with the subject, and 
carefully study the same in —_ quiet homes after the day’s 
work is done. Purchase a few sheets of cardboard and a few 
drawing instruments, then carefully strike out the diagrams—and 
in his book Mr. Knight gives a large number of useful 
the accuracy of which he has tested either at the work- 
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shop or at home—first the drawings should be in flat, then the 
should be cut out and formed into models. By such a meth 
the student would see how to do the actual work as well as read 
about it, and the principle of the whole would be so impressed 
upon the mind that it would not easily be forgotten. Mr. Knight 

ds that he pursued studies according to this plan for many 
years and found them of the greatest benefit. If the plan were 
tried it would be found of immense help, both to arouse interest, 
and to fix the mind on the subject under consideration. In fact, 
the student would find it a pleasure to pursue his studies when he 

same acquainted with the principles which underlie the correct 
method of marking out his work, to know in fact, the “‘ reason 
why ” it has to be done in this or that way and not in another. 
It would not only help to make him a workman worth more 
to his employer, but it would make him something more than a 
machine, enabling him to take both a pride and an intelligent 
interest in the work on which he was engaged. 

The Manchester Industrial Exhibition was closed on Monday, 
but the judges have not yet made their awards of prize medals, of 
which there are about twenty, in the machinery section, and these 
will have to be communicated direct to the successful exhibitors. 

The annual meeting of the Manchester Geological Society 
was held on Tuesday, and the report presented showed that there 
had been not only a considerable improvement financially, but 
that there bad been a very substantial increase of members 
during the past year. Sir U. Kay-Shuttleworth, Bart., was 
elected president for the ensuing year. 

The coal trade continues to improve, and the better classes of 
round coal are moving off freely, both for local consumption and 
for outside markets, with a general hardening tendency in prices. 
Steam and forge coals are still without material alteration. 
Engine classes of fuel, notwithstanding the increased production 
of slack, generally maintain about late rates. The average prices 
at the pit mouth are about as under :—Best coal, 8s. to 8s. 6d.; 
seconds, 6s. 6d. to 7s.; steam and forge coal, 5s. to 5s. 6d.; burgy, 
3s. 9d. to 4s. 3d.; and good slack, 3s. to 3s. 6d. per ton. 

An a case both to gas companies and gas consumers 
was decided at the Salford quarter sessions on Wednesday. Some 
time back a petition was presented against the Stretford Gas 
Company on the ground that larger dividends had been paid to 
the shareholders than they were entitled to receive according to 
the provisions of their Act of Parliament, and the petitioners 
sought an order to compel the company to reduce the price of 
their gas. The chairman, Mr. Higgin, Q.C., in giving judgment 
found the charges against the company proved, and granted the 
application of the petitioners by ordering the company to reduce 
the price of their gas from 3s. 6d. to 3s. 2d. per 1000ft. 

No change can be noted in the condition of the hematite iron 
trade of North Lancashire and Cumberland, but it is observable 
that the firmness noticeable last week is still shcwing itself, and 
that there is on every hand indications that the bottom has again 
been touched, and the demand and prices are again looking more 
assuring and cheerful. The foreign request, ae the season 
a he considered to have closed, is very considerable, and it is 
probable that the business in this direction will next year be 
even of a more comprehensive character than during the past 
year. The value of hematite iron has not changed, but some 
makers being well sold forward are declining to sell at present 
values. The steel trade is busy and the mills are almost fully 
employed. 

Shipbuilders are in receipt of contracts which will keep their 
works busy for a considerable length of time. Finished iron 
steady. Iron ore in good request. 

The works of the Barrow Steel Casting Company, which is in 
liquidation by voluntary arrangement, were offered for sale at the 
Imperial Hotel, Barrow, on Monday, by Mr. C. Harrison, of 
Burton-on-Trent, but a purchaser could not be found. I am 
informed that there is a probability of the works being utilised 
for another purpose. 

The Whitehaven Shipbuilding Company are busy, and have 
lately booked several new orders. 

The Barrow Shipbuilding Company launched on Saturday the 
steamer Ennismore, built for Messrs. W. Johnston and Co., of 
Liverpool, for the Danube trade. She is a similar ship to the 
Craigmore, launched from the same yard a few months ago, her 
dimensions being—length, 260ft.; breadth, 34ft.; and depth of 
hold, 18ft. The engines are compound inverted direct-acting 
surface condensers, with a high-pressure cylinder of 30in., and a 
low-pressure cylinder of 60in., the stroke being 3ft. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue reply of the coalowners to the coal-getters has been 
promptly given. To enable them to have 15 per cent. more wages 
the miners suggested to the masters that the latter should raise 
the price of coal. The 22nd was the date fixed for receiving 
deputations on the subject. Very few coalowners had any 
communication on that day, but since then some twenty of the 
body have been waited upon. The result is that the coalowners 
have declined to advance the price of coal as demanded, and the 
movement for an increase of wages therefore threatens to 
collapse. 

One feature, however, may be noted. The price of house coal 
is certain to be raised in a week or two at latest, and those who 
burn South Yorkshire coal would do well to replenish their 
cellars for the winter. This advance, however, will not favourably 
affect miners’ wages, unless they can make it aground for “ going 
on strike,” which is exceedingly improbable. 

At the Phenix Bessemer Steel Works—Messrs. Steel, Tozer, 
and Hampton, Limited—the strike of the employés was of short 
duration. They received 10 per cent. advance in April last, on 
condition that when prices dropped they would consent to its re- 
turn. Prices have dropped, and the employers called upon the 
workmen to redeem their promise. The men were reluctant at 
first, but after sleeping over the matter, they consented, and the 
works only ‘“‘stood” one day. The firm, I hear, are laying down 
some exceedingly valuable machinery for the manufacture of 
steel rails. 

A curious rumour connected with the cutlery trade caused me 
to make some inquiry this week. It was stated in an American 
trade paper that steel blanks were being made in Connecticut and 
imported to Sheffield to be worked into scissors. It was said that 
in Sheffield they were all produced by a tedious process, while in 
Connecticut they were made at one stroke of adie. The rumour 
is amere canard. Nearly a dozen of the leading scissor houses 
know nothing of steel blanks from Connecticut. 

Iam informed that the scissor trade for America was rarely 
so brisk as it is now. Two of the principal houses have more 
orders in hand than they have ever had trom the States, 

Our German friends are reported to have done a sharp thing— 
they have “‘established a village and given it the name of Sheffield, 
so that they can ‘stamp’ their cutlery ‘Sheffield ’ manufacture.” 
Thus writes to me one who has exceptionally good means of 
knowing. This notion is no worse than sending tons of German- 
made goods to this town to be stamped ‘ Sheffield,” and thus 
deceive the world. 

There is remarkable briskness in the cutlery trade. The firm 
of Messrs. Joseph Rodgers and Sons are full: of work for this 
year and well into the next, and I hear of other large establish- 
ments who are equally well off. The increased demand is chiefly 
from America. 

I be able in my next letter to 
ing facts in reference to a leading speciality of Sheffield manufac- 
tures in the heavy branches. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE tone of trade is duller than last week, but the falling off 
is not of material importance. The reduction in quotations does 
not amount to more than 6d. per ton, and makers show every 
intention of adhering to old rates. The general quotation for 
No. 3 last week was 40s. A tendency to ruhesiion this week did 
not affect prices beyond 6d. aton. ‘The deliveries for shipment 
are large. Scotland is again taking a large quantity of iron, and 
foreign ports are receiving more than their normal supply. 

flessrs. Connal and Co.’s stock of Cleveland iron is increasing, 
now standing at 107,496 tons, an excess of 2906 tons upon last 
week. Itiscalculated that makers’ stocks must also be increased, 
though the question of a reduction of output, which has been 
mooted in some quarters, does not yet present itself as a 
necessity. 

It is contended that prices cannot ascend during the winter 
without a reduction in the output or an altogether unexpected 
demand; but, on the other hand, it scarcely appears wise to 
limit production at a time when shipments are heavy and the 
manufactured iron trade is looking specially healthy. 

Attention is again being directed to the district as a steel- 
making centre, in consequence of the success of the experiments 
recently completed by Messrs. Bolckow, Vaughan, and Co., 
Limited, with reference to the Thomas-Gilchrist process. Ihave 
frequently alluded to the progress made in the direction of 
obtaining good marketable steel from Cleveland iron. It now 
appears that the difficulties, of a purely mechanical nature, which 
have delayed the commercial application.of the Thomas-Gilchrist 
process, have been overcome, and steel conteining only ‘06 
per cent. of phosphorus is produccd from Cleveland ore without 
trouble. This result must be considered peculiarly gratifying. 
The effect of the announcement has already been seen in the rise 
of Bolckow, Vaughan, and Co.’s and North-Eastern Railway 
Company’s stock, and the more direct benefits to the district 
may now be expected in the shape of large orders. 

The North-Eastern Railway Company’s traffic returns show 
the large increase of £16,861 over the corresponding week of 1879, 
and of £6253 over the corresponding week of 1878. The mineral 
department is responsible for £10,531 of that increase. 

n the finished iron trade there is great activity and prices are 
well maintained. The general figure for plate is £6 15s. per ton, 
and for angles £5 17s. 6d. 

The report of Mr. Edwin Waterhouse, the accountant 
appointed by the Board of Arbitration, shows that under the 
sliding scale arrangement there will be no alteration in the wages 
for the three months commencing Itst November next. The 
account of sales during the three months ending 30th September 
is as follows :— 

ALL CLASSES OF IRON, 
er Average 


Description. Weight Invoiced. centage Net Selling 
of Total. Price per 
Tons. Cwts. Qrs. Lbs. Ton. 
£s. a. 
Rails 1 & .. 6°03 5 12 8 22 
Plates oo 8 0 22 .. 6234 .. 612 5°54 
Angles .. .. 23,308 7 2 0 .. WO .. 515 529 
130,238 1 3 18 100-000 6 70°94 


Sales during the three months ending 30th September, 1880. 


ALL CLASSES OF IRON WITH THE EXCEPTION OF RAILS, 


Per Average 
Description. Weight Invoiced. centage Net Selling 
of Total. Price per 
Tons. Cwts. Qrs. Lbs. Ton. 
Plates v 22 66°34 6 12 5 54 


Bars .. .. .. 17,88 12 8 16 .. M461 6 4147 
Angles .. .. 23,308 7 2 1905 515 5°29 


122,388 2 2 10 100°000 6 8001 


cima coal and coke trades are much brisker, and inquiry is 
general. 

The Roseberry Steel Works, Middlesbrough, the property of 
Messrs. J. Butler and Co., have been established a little over 
twelve months, and during that time have undertaken, and 
su ully completed, stee! castings, such as large hydraulic 
a mag screw propellers, pistons, heavy mill work, &c. Messrs. 

utler have at present in their yard, ready to be despatched, a 
cast steel steam hammer face and anvil block, the former weigh- 
ing 23 cwt., and the latter over 24 tons. Owing partly to the 
collapse of the late great American demand, an the decline in 
the price of ingots, Messrs. Butler discontinued the manufacture 
of ingots about the middle of September, and confined themselves 
entirely to the production of castings; but they have recently 
secured orders for their special mild steel ingots which will occupy 
them for a considerable time. Last week they resumed working 
the double shifts, and are now busy night and day. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Tue Glasgow iron market has not been quite so strong this 
week, and the quotations of warrants have fluctuated consider- 
ably. Five additional furnaces have been put in blast, making 
116 in operation as compared with 94 at the same date last year. 
While the production has thus been very considerably augmented, 
the demand has, if anything, rather slackened. Advices from 
the United States are again less encouraging, and the foreign 
shipments are several hundred tons less than they were last 
week. The stock in Messrs. Connal and Co.’s stores was in- 
creased during the past week by only 74 tons, the aggregate now 
being 474,891. But as the makers were lately pretty well sold 
out, they can well afford to add to their private stocks. The 
arrivals from Middlesbrough have been considerably larger, 
deliveries having been pressed forward by merchants in case of 
the canals being blocked earlier than usual with ice. Last week 
the weather was so cold as to lead to the fear that this might be 
the case, but it has since been rather milder. 

In the warrant market on Friday forenoon business was done 
at from 51s. 6d. to 52s. 1}d. cash, and 51s. 9d. to 52s. 4d. one 
month, the afternoon quotations being 52s. 24d. cash, 52s. 3d. to 
52s. 44d. eight days, and 52s. 6d. to 52s. 5d. one month. The 
market opened dull on Monday, when business was done in the 
morning at 51s. 9d. cash, and from 52s. 1d. to 51s. 11d. one month, 
In the afternoon the prices were 51s. 74d. to 51s, cash, and 
51s. 10}d. to 51s. 3d. one month. On Tuesday the market was 
firmer, with a fair business from 50s. 9d. to 51s. 4d. cash. 

The demand for makers’ iron is but moderate, but the prices 
do not show any appreciable change from those of last week. In 
one or two instances they are a shade better, but in others they 
are not quite so good, so that the general result shows no altera- 
tion. 

The steel trade of Scotland is increasing with marked rapidity, 
and in order to meet it existing works are being extended and 
new works provided. The Steel Company of Scotland’s Works, 
at Newton, have been in course of extension for some time, and 
the additions have enabled the company to double the output. 
When their alterations are completed the production of these 
works will be not less than 80,000 tons of ingots perannum. The 
company also purchased the Blochairn Ironworks, in the 
neighbourhood of Glasgow, a short time ago, and have been 
engaged transforming them for the manufacture of steel. It 
has used the mills largely for months past for making 

lates from steel supplied from the Newton Works. But the 
melting furnace at Elochairn has been started, and the 


others, which are being proceeded with, will soon be ready, and 
will be sufficient to keep the rolling plant at work. Ultimately 
the output of Blochairn is expected to equal that of Newton, and 
both works together will do much to overtake the requirements 
of the district. Fora considerable time, the Messrs. Beardmore, 
of Parkhead Forge, have been making a large quantity of steel 
for shipbuilding purposes, and, as briefly announced in Tux 
ENGINEER of last week, two new steel works have been opened in 
Lancashire within the t few days. One of these has been 
erected at Motherwell, by Mr. D, Colville, and is now at work. 
The machinery and plant are of the most substantial and improved 
description; from 400 to 500 operatives will be ben gt The 
other works referred to have been started by Messrs. Neilson and 
Sons, at Mossend. Five Siemens furnaces have been erected b 

the Messrs Neilson, two of which are now at work, and the rest 
will be ready in a week or two. Each of the five furnaces will be 
capable of producing twelve tons of steel from decarbonised pig 
iron, and the other plant erected will be sufficient for the manu- 
facture of the steel Into whatever form it may be required. ‘The 
steel produced at the Scotch Works by the Siemens process has 
hitherto given excellent results, and the demand for it, as I have 
already hinted, is rapidly aay 

The shipments of pig iron from Scotch ports during the past 
week were not so large as usual, they included £1800 worth of 
machinery, of which £980 was for Calcutta, £11,£13 sewing 
machines, of which £3213 went to Genoa, £2720 to Montreal, 
£2655 to Rouen, £1845 to Bordeaux, and £1380 to Oporto, £5000 
manufactured iron, of which £1560 went to Singapore, £800 to 
ee £700 to Montreal, £600 to Calcutta, and £560 to Monte 

ideo. 

The coal trade has been rather more active as a result of the 
cold weather recently experienced. A larger coasting trade is 
being done, and the prices to the domestic consumer are a 
little higher for the best qualities. These remarks describe the 
present state of the trade all over the mining districts, east as 
well as west. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I aM glad to report that the Great Western Colliery is doin 
good work. On Friday last, by one shift, 1117 tons of coa 
were sent to bank. The colliery has had a varied history, but under 
the present manager, Mr. Thomas Harrison, promises well. Its 
position close to Pontypridd should give it great advantages. 

Some large coal properties are lying idle in the same district, 
and I suppose until prices move will remain so. The demand for 
coal is at present very large, and activity is the order of the day. 
Newport has been particularly active, and so well sustained has 
been the demand that hopes of increased price have been raised. 

The total coal sent from all Wales during the past week has 
been slightly over 140,000 tons, Cardiff as usual sending the lion’s 
share of nearly 100,000 tons, and Newport 28,148, or an increase 
over last week of 10,000 tons. I am sorry to add that Swansea is 
not in such good condition, its coal trade having of late shown a 
falling off, last week to the extent of 2000 tons. 

From some cause, possibly adverse winds, the arrivals of ships 
and steamers at this port have been very small of late. In other 
respects, Swansea has not much reason for complaint. 
Its iron trade is fairly good, and orders that will last 
the winter months have been secured. Worcester tin- 
plate works have also again been started after a 
stoppage of sixteen weeks, and the loss to the district, it 
is estimated, of fully £10,000. The strength of the works is 
about 500 men. Jn addition to these good signs the Harbour 
Trust has shown a most commendable foresight in accepting the 
recommendation of the East Dock Committee, by which a certain 
arrangement—the payment of £9000—completed with Mr. 
Walker, the contractor, will shorten the opening of the new 
docks by nine months, and complete them by October, 1881. 

The Cardiff subscriptions to the Risca fund have reached 


£787. 

The Taff Vale Railway, which has done good service in 
developing the mineral riches of the South Wales district, is now 
on the eve of beginning operations in the Men bi ea This 
place is situated between the Aberdare and the Rhondda Valleys 
and is not yet opened out, being emphatically a virgin coa 
district. This week the ground was cleared for action, plant 
ready, and on Monday next I expect that Mr. Billups, the con- 
tractor, will open:ground, 

During the discussion of the Swansea Harbour Trustees with 
respect to Mr. Walker's offer to complete the new docks at an 
pr date, it transpired that the plant for carrying out this 
important,undertaking is valued at £15,000. 

if he iron exports continue unimportant ; in fact, trade “may be 
regarded as rather dull. Ebbw Vale has been busy with an 
order for Genoa, but the total clearances from all the works last 
week only amounted to about 3000 tons. 

The well-known Anchor Works at Taffs Well, Cardiff, were put 
up for sale this week at Cardiff, but as nothing like the estimated 
market price was forthcoming, no sale was effected. The works 
lie well, are conveniently placed on the side of the Glamorgan 
Canal and Taff Vale Railway, and are full of expensive 
machinery ; still the time is not a favourable one for getting high 
prices. ‘The excellent little works of De Bergue’s, which used to 
use up a good deal of the best Dowlais plate iron, still remain 
quiet, and I hear nothing of any purchasers coming forward 
for Messrs. Bookers’ Works. shall not be surprised to 
hear that Mr. Crawshay will be open to a moderate offer 
for Cyfarthfa. It is certain that one of two things 
must be done. As a purely ironmaking works they cannot 
succeed, and either he or some one else must go in for 
steel. The proprietary are now in full possession of the esti- 
mated cost, Mr. Edward Williams — made a careful valua- 
tion, and my own of such, which I give deferentially, is that it 
would pay Mr. Crawshay to put the works into a good going 
order with all modern appliances, even if sale was the object in 
view. 

The Mayor and Corporation of Bristol have agreed to purchase 
the Portishead and Channel docks, 

There is little now to chronicle in respect of tin-plate business. 
It continues slack and prices are low. A new company is 
announced as projected at Swansea; the Swansea Complex Ore 
Co., capital £80,000. 

The output at Treharris Deep Navigation is now between 400 
and 600 tonsdaily,and the coalexcellent. ‘The machinery now works 
well, and the hydraulic gear around the pit answers, though it 
looks ungainly, and I vannot see that it saves much manual labour, 
if any, at the pit. The plan is that by hydraulics a tram is lifted up 
to a tramway staging, runs around to the other side, is tipped and 
returns to the top of shaft, a good deal of horse labour at all 
events being saved. 


Coover’s-HILL CoLLEGE.—It is understood that the Board of 
Visitors for the Cooper’s-hill College have proposed some modifi- 
cations in the mode of admission to that institution. The limit 
of age for admission is to be raised from nineteen to twenty-one 
years, and admission is to be by a pass, instead of a competitive 
examination, the final competition for Indian appointments 
taking place at the end of the college course. Applicants for 
admission, who, on passing the prescribed test, will be eligible 
to enter the college in order of application, should address the 
secretary. General Sir Alexander Taylor, K.C.B., R.E., has 
been appointed by the Secretary of State for India President of 


the Royal Engineering College, Cooper’s-hill, in the room of 
Colonel Chesney, R.E., who proceeds to India as Secretary to 
the Military Department of the Government of India, 


| 
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THE PATENT JOURNAL, 
Condensed from the gs Ys the Commissioners of 


*,* It has come lo our notice that some applicants of the 
Patent- opice Sales Department, for Patent Specifications, 
have caused much wnnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tue EnGineer at 
which the Specification they require is referred to, instead 
of gwing the proper number of the Specification. The 
nustake has been made by looking at Tue ENGINEER 
Index and giving the numbers there Sound, which only 
refer to pages, in place of turning to those pages and 
anding the numbers of the Sneciyication.} 


Grants and Dates of Provisional Pro- 
tection for Six Months. 


2498. Hus of Vessers, H. Hirsch, Great St. Helens, 
London.—19th June, 1880. 

2591. VELOCIPEDES, J. Lawson, Coventry.—25th 
June, 1880, 

$315. Sprinc Matrresses, &c., W. R. Lake, Southam 
ton-buildings, London.—A communication from 
— F. Fabriksgesellschaft, Vienna.— 
14th August, 1 

3517. VEHICLES, Ciotti, Gordon-place, London.— 
30th August, 1880. 

8549. ASCERTAINING the Distance of an Opsect from an 
Opserver, W. er, High-street, Oxford.— 
lst September, 1880. 

9673. Fornaces, A. C. Engert, Three Mills-lane, 
Bromley-by-Bow, London.—12th September, 1880. 

$679. EnveLore, N. Contopoulos, unstan’s Hern, 
Peckham.—10th September, 1889. 

$757. Burvers, I. A. — Parliament-street, Lon- 
don.—l6th September, 188 

8771. Wuire Leap, H. Kounig, Saalfeld.—17th Septem- 


3857. PemManent Way of Rattways, 8. Lloyd, Bir- 
23rd September, 18 


3863. J. Harper, Clerkenwell, Lon- 
don.—23rd September, 180. 

3883. Motive Power, W. Prowett, Birmingham. —25th 
September, 1880. 

8885. TeLernonic Apparares, &c., W. Morgan-Brown, 
Southam pton-buildings, London. —A communica- 
tion = A.G. Bell, Washington, U.8.—25th Septem- 
ber, 188) 

8887. A J. Swift, University-street, Lon- 
don. — 25th September, 1880. 

$889. Lupricants, E. Parr, Bradford. —25th September, 
1880. 


8891. Sucar, A. Scott, Far J. D. Scott, and T. R. 
Ogilvie, Greenock, N.B.—25th September, 1880. 

$393. Domestic FIREPLAC es, J. Russell, Neath.—25th 
September, 1880. 

$895. CanriaGe AXces, J. Dakers, Aberdeen, N.B.— 
25th September, 1880. 

8897. Wasuinc Macutngs, E. Clements, Great Russell- 


street, London. —25th September, 1830. 
8905. Looms, Ww. and J. Banks, 


27th Sez 1880. 

3007. Hot-air Enaines, H. dimen, St. Peter’ 's-square, 
Manchester.—A communication from C. Amthauer, 
Wertheim, Baden.—27th September, 1880. 

3909. Heatinc Water, W. ne Nassau- street, 
Dublin. —27th September, 1880. 

8911. Froorninc Cramps, W. Riley, Keighley.— 27th 
September, 1880. 

8913. VeLocipepes, &., H. J. Lawson, Coventry.— 
~27th September, 1880, 

3915. BLAacKING Brusnes, A. M. Clark, Chancery- — 
London.—A communication from L. Wood, 
land, U.8.—27th September, 1880. 

3917. Crocuet-Like Epatnos, &c., J. Booth, Ovendon, 
near Halifax.—27th September, 1880. 

3919. Gases, J. McDons _ Queen Victoria-street, Lon- 
don.—28th September, 1880 

8923. LypIa-RUBBER, &c., G. Henwood, Budge-row, 
—28th September, 1880. 

Conpuctors, 8. Vyle, Borough-road, 

h.— 28th September, 1880. 

3927. Fisuisa Nets, G. Howard, Ann’s-place, Sykes- 
street, Hull. —280h September, 1880. 

3929. TYPOeRAPHIC Press, F. Uytterelst, Brussels.— 
28th September, 1880. 


3933. Raw wars, BE. Rider, New York, 
—28th September, 1880. 

3935. Type-weitixa Macuives, A. M. Clark, Cham 
lane, London.--A communication from A. M. 
Costa, Brooklyn, U.S —28th September, 1880. 

3937. PortaBLe, &c., Encines, F. Savage, King’s 
Lynn.—28th September, 1880. 

3939. TuerMomerers, E. H. T. Liveing, Queen Ann- 
street, Cavendish-square, London.—-29th September, 


1880. 
O41. Dockixa Kyire, J. , Stephen’s-green 

9943. Brattice CLora, Holt Town, 
near Manchester.- 29th September, 1 

3945. SrinDLe Bearinos, &c., J. Elce, Manchester. — 
29th September, 1880. 

3947. Grass, W. H. Beck, Cannon-street, 
London.--A communication from A. Krieger, Paris. 
—209th September, 188°, 

8949. Steam Botters, &c., J. Teer, Salford.—29th 
tember, 1880. 

3953. Horstina and Conveyine Coat, &c., B. Hunt, 
Sorle-street, Lincoln’s-inn, London. —A communica- 
tion from A. E. Brown, Cleveland, Ohio, U.8.—29th 
September, 1880. 

8955. Hopine &c., J. Rettie, Hatton-garden, 
London.--29th September, 1880. 

8957. Topacco, E. Kennedy, Amien-street, Dublin. 
—30th September, 1880, 

8959. PAPER MAKING C. Herbert and J. 
Loch, Edinburgh, N. B.—30th September, 1880. 

3961. Fastentne for Betts, &c., P. A. Martin, Great 
Charles-street, Birmingham. —30th September, 1880. 

3963. Pockatr Kwrves, W. R. Lake, Southampton- 
buildings, London. — A communication from D. 
Peres, Solingen, Germ: wny.—30th September, 1880 

8965, RAtstno, &c., Suips’ Boats, J. Scott, Helens- 
burgh, N.B.—30th September, 1880. 

3909. Seep, A. Steenberg, Copenhagen, Denmark.—A 
communication from R. Jonsen, Rosvang, Denmark. 
— 30th September, 1880. 

3971. DyNamo-eLecrric, &c., Macutnes, A. M. Clark, 
Chancery-lane, London, - ‘A communication from A. 
— and E, Reynier, Paris.—30th September, 


3973, Rotary Enoines, &c., T. I Edin! 
1st October, 1880.” 

3975. ARRATED Liquors or Brers, J. A. Fawcett, 
Wakefield.—1st Oclober, 1880, 

3879. Stoves, W. Smith, Barnard Castle, Durham.— 
Ist 1880. 


3981. Rotary Corn Screens, J. H. Johnson, Liacoln’s- 
inn-fields, London.—A communication’ from W. 
Bassett, Sebastian.—1st October, 1 

3983, Fountrune, J. Horton, Cable, near Halifax.— 


1st October, 1 
3985, Reaprna Macuines, A. C. Bamlett, 
880. 


Thirsk. —1s¢ October, 1 
Cc. W. Torr, Birmingham.—Ist October, 


3989. Inpicatine and Drrectine. &c., the or 
Enornes, B. Tower, Beaufort- rt-terrace, West Bromp- 


ton, London.—2nd October, 1880. 

3991. Kircaen Ranors, A. ‘MacPhail, Cannon-street, 
London,—2nd October, 1880. 

3993. Puriryino Macuinery, H. Simon, St. Peter’s- 
Square, Manchester.—A communication from G. 
near Zurich, Switzerland.—2nd 


October, 1 
&e., J. Pickard, Leeds.—6th October, 


$992. &c., Wire and other Rore CaBuzs, 

J. Taylor, Birkenhead. —2nd October, 1880. 

4001, Rotuinc Mitts, T. Nicholls, Blake-street, Bar- 

row-in-Furness.—2ad October, 1880. 

4003. Revo.vine Heets for Boots and Suoes, W. 

Brown, King-street North, Camden Town, and 

W. Peover, Leigh-street, Burton-crescent, London, — 

2nd October, 1880. 

4005. Dynamo-ELectric Macuines, E. G. Brewer, 

Chancery-lane, London.— A communication from 

A. J. B. Cance, Paris. —2nd October, 1880. 

4007. Rattway SI@NALLING, G. Zanni, Holborn- 
viaduct, London.—2nd October, 1880. 

4009, Opratnina Power, J. G. Lorrain, Edin- 

burgh.—A communication from G, Trouvé, Paris, — 

2nd October, 1880. 

4011, Firerine Meprom, P. A. Great Tower- 

street, London.—2nd October, 1880. 

4013, Lavatonies, E. De Rusett, and F, P. 

Preston and J. T. Prestige and E. J. Preston, Dept- 

ford.—2nd October, 1880. 

4015, PRINTERS’ Mera. Furniture, P. M. Justice, 

1 London. — A communication 
frm J. L. Chapin, New York, U.8.—4th October, 


4019. VeLocirepes, J. L. Emary, Canonbu' ve, 
London.—4th October, 
Eaton, Portsea.—4th 


4021. ENGINE 
October, 1880, 

4023. Burrons, J. A. R. de Barazia, la Rochelle, 
France.—4th October, 1880. 

4025. Sewine Macuines, G. Browning, Glasgow, N.B. 
—4th October, 1880. 

4037. Cucrisa the Waste of Water, B. J. B. Mills, 
London.— A communica- 
tion from E. B. Furney, St. Louis, U.8.—4th October, 
1880, 


4031. Furnaces for Puppiinc Iron and Steer, H. 
Jones and E. Holt, West Bromwich.—5th October, 
1880. 

4033. Discnarcine Asues, J. J. Galloway and T. L. 
Galloway, Glasgow.—5th October, 188°. 

4035. Locks, &c., W. Sturmey, Clemson- street, Willen- 
hall.—5th October, 1880. 

4087. Vevocirepes, L. Aviss, Gosford-street, Coventry. 
—5th October, 1880. 

4039. TeLEPuones, J. G. Lorrain, Edinburgh.—A com- 
munication from G. Trouvé, Paris.—ith October, 
1880. 


4043. Pianorortes, A. A. Hely, Lansdowne-gardens, 

South Lambeth.—5th October, 1 

4045. Courtine RaiLRoaD Cans, W. 8. Sampson, New 

ork, U.8.—5th October, 

4047, Warcn Wainwright, Hunslet. 

—5th October, 1880. 

4049. Dynamo ‘Macuines, A. W. L. Reddie, Chancery- 

lane, London.—A Messieurs A. 

and C. Mora, Paris.—5th October, 1 

4055. Rats, H. Aitken, Falkirk, N. NB.—6th October, 
1880. 


4057. Castors, G. F. Redfern, South-street, Finsbury, 
London. — A communication from J. M. Harper, 

El Pasco, U.8.—6th October, 

4059. TRAVELLING Boxes, H. Josselsohn and J. Good- 

man, Whitechapel, London. —6th | October, 1880. 

4061. Pumps, W. R. Lake, buildi 

London.—A communication from I’. E. Jay, New 

York, U.S.—6th October, 1820. 

4065. REFRIGERATING a, T. B. Lightfoot, 

Dartford.—6th 


1000. ANIMAL J. W. M. 
Miller, Southsea.—7th October, 1 

4071. Locks, &c., for Doors, Sitoods, Harborne. 
—Tth October, 1880. 

4073. Fasrentnes for CARRIAGE Doors, W. H. 8. 
Aubin, Willenhall.—7th 

4075. Motor Enotngs, 8. Clayton, Bradford.—7th Octo- 


ber, 1880. 
4077. Puncaina Macuryes, J. Boothroyd, Leeds.—7th 


Oc , 1880. 
4079. Dyetxe all kinds of Desicns upon all kinds of 
Sxins, J. Lepmme, Son, and P. H. Roelants, Brussels. 
—7th October, 1880. 
4081. Execrricat SIGNALLING Apparatus, Lake, 
London.—A communication 
trom A. past ong and E. Lebrun, Paris.—7th October, 


4033. Givina Motion to Rots, J. Tagell, Smethwick. 

—8th October, 1880. 

4085, ANcHORS, J. Evans, Cradley Heath.—8th October, 
1 


4087. Hotpers for Broken Wine Guasses, A. L. 
Wharton, Great Grimsby.—8th October, 
— Horses, E. Davies, Chester. —Sth Octo- 
woos’ &c., Axves, J. Duffield, Dore.—8th Octo- 
1880. 
= Rervce Rooms, T. Harrison, Sedberg.—S8th Octo- 
380. 


» 


Patents on which the Stamp Duty of 
£50 has been Paid. 
8876. &c., Gas, 8. Pitt, Sutton.—19th 
October, 1 
ssf G. L. Scott, Manchester.—20th October, 
1 


4002. WaTer-wueet Motors, E. G. Brewer, Chancery- 
lane, London. —29th October, 1877. 

4034. GLazina Composition, W. R. Lake, Southamp- 
ton-buildings, London.—30th October, 1877. 

4045. Sprinc Mecuanism, T. P. Bache, West Brom- 
wich.—3lst October, 1877. 

4121. Layne, Raits, H. A. Haarman, Osnabriick, 
Germany. —6th ‘November, 1877. 

3908. Evectors, J. Gresham, Ordsal-lane, Salford.— 


23rd October, 1877. 
8910. CLOSE Sroves, C. Portway, Halstead.—23rd 
October, 1877. 
3990. FrictionLess BALANCED SuppLy VALvss, G. F. L. 
Meakin, St. Mary’s-road, Peckham.—29th October, 
77. 


18 
3948. VentiLaTion, &c., of Bui_pines, F. T. Bond, 


Gloucester.—25th October, 1877. 
3961. Drying “Sturry,” D. Wilson, Grays.—26th 
October, 1877. 


4014. Feepinc Locomotive and other Borvers, E. 
Hamer and J. Metcalf, Aberystwyth, and E. Davies, 
Llandinam. —29th October, 1867. 

3903. Borries, H. Codd, Grove-lane, Camberwell. — 
—22nd October, 1877. 

$913. GRINDING Mints, W. N. Nicholson and W. Mather, 
Newark-upon-Trent.— 23rd October, 1877. 

3925. Movina Seeps, &c., in E. B. Ellington, 
Chester.—24th October, 1877. 

4090. GiviNe Rotation, &c., to Prosectives, W. 
Nordenfelt, St. Swithin’s-lane, London.—3rd Novem- 
ber, 1877. 

89 0. Miners’ ig W. H. Johnson, Manchester.— 


23rd October, 1377. 
3946. PAPER, J. Wotherspoon, Glasgow.— 25th October, 
187 


Patents on which the Stamp Duty of 

£100 has been Paid. 

3449. Nuts and other Merat Tuses, J. Fairbank, 
Leeds.—23rd October, 1873. 

3398. CuTTiING or other Corps, C. W. 
and W. Netherwood, Huddersfield. —20th 
October, 1873. 

3437. TREATING Woop, E. T. Hughes, Chancery-lane, 
London.—22nd October, 1873. 

$547. Stretrcuers, &c., "for Umprettas, W. Holland, 
Birmingham.—31st October, 1873. 


Notices of Intention to Proceed with 
Patents. 
2434, Securtna Buapks of Sctssors, &c., W. Si 


Buckurs, Cc. N, Byland, Walsall. 


2451. Recepractes for Powpers, &c., R. Bourne, Bir- 
m.—17th June, 1880. 
estina Cements, P. Adie, Pall Mall, London. — 
17th June, 1880, 
2466. RecuLatinc the Firow of Liquips, D, Young, 
Highbury.—18¢th June, 1880. 
2470. Fasrenine for Betts, &c., J. A. E. Sabatier, 
Bread-street-hill, London.—18th June, 1880. 
2496. STzamM WHEELS, J. T. Howson and W. Tate, 
Sheffield.--19th June, 1880, 
2498 Suapine of Vesseis, H. Hirsch, Great St. 
Helens, London.—19th June, 1880. 
2504. DisTILLation of Serrirvous und other Liquors, 
A. Dud Great George-street, Westminster. — 
21st June, 1880. 
2511. Stanps for Spinit Borries, &c., W. Bartram and 
J. W. Bartram, Sheffield. —21st June, 1880. 
Heatine, &c., O. Sheppy, Bath.—21st June, 
0, 
2558. Comes, F. H. F. Engel, Hamburg. ~A communi- 
cation from T. Schnitzlein.—23rd June, 1880. 
2561. Scurcuine Fiax and other like Srraws, J. R. 
Day, Oriental-street, East India-road, London. — 23rd 
June, 1880 
2585. Preservinc Trousers from Dirt, &, A. 
Ligabue, Paris.—25th June, 1880. 
2597. Evecrric Barrertes, A. V. Newton, Chancery- 
lane, London.—A communication from F. Tommasi. 
—25th June, 1880, 
2847. Locomotive and other Borters, 8. Perkins, Fair- 
fiell.—10th July, 1880. 
2952. Avromatic Luminous N. F. D. Barbier, 
Rue Laffitte, Paris. July, 1880. 
3003. Bricks, &c., E. J. Shackelton and G. J. Kemp, 
Dartford.— 21st July, 1880. 
3259. Continuous AuTomatic Brakes, W. L. Wise, 
Whitehall-place, Westminster—A communication 
from ¥. C Glaser.—9th August, 1880, 
3500. CLosine, &., J. Tréfousse, Chaumont, 
France.—28th August, 1 
3887. Microscopes, J. swift, University-street, Lon- 
don.—25th September, 1880. 
2503. Dveinc Corton Fasrics, E. Posselt and R. 
Peters, Bradford.—21st June, 1880. 
2506. Apparatus for Unirisa Paper, R. J. and A. 
Edwards, Shoreditch, London.-- 21st June, 1880. 
2508. Bais, H. G. Grant, Bull’s Head 
Exchange-chambers, Market-place, Manchester.—A 
communication from T. A. Gason. —2lst June, 1880. 
2509. Hor Aim Enornes, H. G. Grant, Bull’s Head 
Exchange-chambers, Mark Manchester.—A 
communication from L. C. P. E. de M. de Ranchin, 
—21st June, 1880. 
2517. SueaF-BinpDING Apparatus, D. D. A‘el, South- 
ampton-buildings, London.—A communication from 
C. W. Levalley.—21st June, 1880. 
2519. Mera ArRTicLes, W. A. Barlow, St. Paul’s- 
churchyard, London.—A communication from 0. 
yon Wiersbitzky.—2\st June, 1880. 
2531. Automatic Feepinc Apparatus, J. W. Fison, 
Wicken, and C. Lack, Cottenham.—22nd June, 1880. 
2541, Damptine Biscuits, &c., C. Harvey, Brackenbury- 
street, Preston.—22nd June, 1880. 
2551. Tenrerino, &c., Fasrics, W. Mitchell, Water- 
foot, and M. C. Cattle, Lumb. —23rd June, | 1880. 
2559. Cigars, B, J. Mills, 8 
London.—A from F. Gesmeshausen. 
—23rd June, 1880. 
2563. Suspenpinc Srockines, H. W. Everard, Man- 
chester.—23rd June, 1880. 
2565. PotisHine, &c., Merats, T. Fenwick, Stockton- 
on-Tees.—23rd June, 1880. 
2566. SEcURING LETTERS, &e., in Enve.ores, W. R. 
Lake, South , London.—A commu- 
nication from A. de Colmont.—23r@ June, 1850. 
2578. DELIVERY Coats from Screens, &., J. 
W. Tulip, —24th 
June, 


2588. Exnavsrixo, H. 8. Stewart, Palace- 
chambers, St. Stephen’ 's, Westminster. —25th June, 


880. 

2598. Boots and SHogs, A. Balme and W. Hall, Leeds. 
—25th June, 1880. 

2601. Parcet Carrier Howper, G. C. Wallich, Christ- 
ae -road, Roupell Park, Surrey. — 25th June, 


2610. TetePHones, J. H. Johnson, Lincoln’s-inn-fields, 
London.—A communication from F. A. Gower.—26th 
June, 1880. 

2612. Garters, E. V. Emery, Canonbury, London.— 
26th June, 1880. 

2620. Raits and Cuarrs, W. Brown, Smethwich.—26th 
June, 1880. 

2638. Srzam Borvers, 8. Fox and D. Greig, Lee ds.— 
28th June, 1880. 

a Teapots, &c., C. Toft, Basford. — 20th June, 


2661. LEVELLING Yarn, &c., A. Hitchon, Barrowford, 
near Burnley.—29th June, 1880. 

2684. Measurine Stuprers for Botries, F. N. Mackay, 
Liverpool, and A. E. Weston, Brixton, Surrey.—lst 
July, 1880. 

2711. BREECH-LOADING SMALL-ARMs, J. F. Swinburn, 
Birmingham.—2nd July, 1880. 

2738. Tanninc Hives, C. D. Abel, Southampton- 
buildings, London.—A communication from J. and 

latschano and H. Trenk.—ith July, 1880. 

2824. CyLinpers for Pumpine, &c., Ain, M. Kennedy 
and J. Eastwood, Ulverston.—9th July, 1880. 

2888. SIGNALLING Apparatus for Mines, H. J. Haddan, 
Strand, London.—A communication from C. Cum- 
mings. —13th July, 1880. 

2905. Sprines, &c., -a D. Peters, Bunhill-row, Lon- 
don.—l4th July, 1 

3095. SEPARABLE ont I. L. Garside, Paterson, 
U.S. —27th July, 1880. 

3141. Sewine Macurygs, 8. Pitt, Sutton.—A commu- 
nication from L. B. Miller and P. Diehl.—30ch July, 
1880. 


3292. Merattic Surraces, &c., J. H. Johnson, Lin- 
coln’s-inn-fields, London.—A communication from 
W. Ward.—12th August, 1880. 

8379. Steam Enoines, D. Joy, Anerly Park, Anerly, 
Surrey. —2Uth August, 1880. 

3603. MacHINERY for DiscHaraine Gran, P. G. B. 
Westmacott, Newcastle-upon-Tyne.—4th September, 
1880. 

3673. Furnaces, A. C. Engert, Three Mills-lane, 
Bromley-by-Bow, London.—10th September, 1880. 

3698. LeatTuer, R. Brown, Ayr, N.B.—11th September, 


1880. 
$789. Sop1um Cutoripe, &c., R. J. T., A. F. and H. L. 
Hawksley, Oldham. — 18th ” September, 1880. 
Mai Bacsor Povucues, I. H. McDonald, Washing- 
ton, U.S.—A communication from C. J. Becktel and 
F. M. Horner.—28th September, 1880. 
3957. Topacco, E. J. Kennedy, Amien-street, Dublin. 
—30th September, 1880. 
4061. Pumps, &c., W. R. Lake, S 
London.—A communication from P. E. Jay.—6th 
October, 188. 


+} + 


All persons having an interest in opposing any one 
of such os should leave particulars in 
writing of their objections to such application at the 
office of the Commissioners of Patents within twenty- 
one days after date. 


List of Specifications published during the 
week ending October 23rd, 1880. 


son and W. n, Sheffield, and I. Wilkin- 
Bridge, June, 1880. 


*,* Specifications will be forwarded by post from 

the Patent-office on receipt of the amount of price and 

postage. Sums exceeding 1s. must be remitted by ‘ 

Post-office order, made payable at the Post-office, 5, 

High Holborn, to Mr. H. Reader Lack, her Majesty's 

Southampton-buildings, Chancery-lane, 
mdon. 


ABSTRAOTS OF SPECIFICATIONS, 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majes'y’s Commissioners of Patents. 


‘73. Uricisixc Caustic Sopa ror Use, IW. 
J. Menzies.— Dated 7th January, 1880.—(Provisional 
protection not allowed.) 2d. 

This consists in the use of small boxes preferably 

stamped out of thin sheet iron, the box and the lid 

being stamped out of a single piece. 

257. Matrers, J. A. Dixcon.—Dated 

21st January, 1880.—(A communication.) 4d. 

This consists in the production of azo-dyes by acting 

on diazotised solutions prepared according tu the 

direction of specification of patent No 1226, a.p. 1879, 

with solutions of aromatic compounds or amines or 

their further substitution products. 

be, O'Neill. —Dated 20th February, 1880.— 
oid. 

The cloth roller is mounted in bearings carried by a 
pair of weighted levers, and it is mat to lie upon a 
roller, which takes the place of the ordinary cloth 
roller and is driven at a certain determinate speed 
from a longitudinal shaft actuated through a ratchet 
wheel from the batten, or from some other suitable 
source of motion in the loom. 

779. Sprinc Giove Fastener, IW. E. 
23rd February, 1880. - (Complete.)—{Void.) 2 

A piece of wire is bent into the form of a ike pin 

with a catch. Buttons or studs may be fixed to the 

catch. 

930. Breecu-Loapinc Fire-arms, W. W. Greener.— 

Dated 2nd March, 1880. 6d. 

Affixed in the under lump of the barrels is a swivel 

or hook I working in a slot and swinging upon a pivot 

in the lump, so that it is capable of receiving ¢a 
pendulating motion in a line with the longitudinal 


c 


axis of the barrels; the lower extremities of this 
swivel or hook forms a catch, and when the barrels are 
in position it hooks under and engages with the 
turned-in extremitiesof the tumblers H H, and upon 
the barrels B B being raised for loading, it raises the 
| pov arms of the tumblers, and so lifts them to 


1014. ParapoticaL APPARATUS FoR AcousTIc PurR- 
PosEs, F. Wirth.—Dated 9th March, 1880.—(A com- 
munication.) 6d. 

This consists of a parabolic reflector the focus of 

which falls within the conical pipe so as to. dispense 

with any further device for diverting the waves a 

the latter, the shape of the conical pipe being such 


at 


that all waves passing oat the focus are reflected 

into the pipe. The larger drawing shows a parabolic 

reflector constructed in telescopic fashion, being com- 

posed of three zones, the two other ones of which may 

be put in or out of action. 

1051. Treatment oF Ornts, F. M. Lyte.—vated 10th 
March, 1880. 10d. 

This comprises two attacking tubs A and B. The 
tubs are arranged on a platform and stand upon 
separate movable platforms able to be raised at plea- 
sure by a hydraulic lift running on rails beneath them. 


Above these tubs is placed the hot brine tub. In this 
| | 
D == D 
7 %% = A B = 
22 z2 z! 


tub the brine is heated to boiling when required by 
steam through a worm or by a bottom of —— with 
asteam chamber beneath. Below the platform on 
each side of it are a series of cisterns in which the 
liquors are received, i.¢., on one side are cisterns 
for receiving and heating the acid zinc liquors, and 
on the other are cisterns for receiving and heating the 
brine. 

1069. Tricyvcie, A. 7. Burton. —Dated 11th March 

1880.—(Provisional protection not allowed.) 2d. 

The tricycle has two large wheels, between which 
the rider sits to work the machine. One or both of 
these wheels may be used for propelling it. In front 
of one of the large wheels a small wheel for guiding is 


Dated 20th March, 1880. 6d. 

Al is a wheel on which are formed slots B! into which 
spring C!' takes. This wheel is actuated by the ordi- 
nary telegraph —— and during its revolution 
the contact of the between the slots is m 


73, 2d.; 257, 4d.; 754, 2d.; 779, 2d.; 930, 6d.; 
1914; 6d.; 1051, 10d.; 1069, 1212, 1218, 6d.; 
1219, 4d.; 1222, 4d.;' 1223,’6d.;° 1226, 6d.;° 1227, 6d.; 
1298; 6d.: 1229, 2d.; 1230, 4d. 1231, 2d.; 1232) 4d.: 
1233, 2d.; 1234, 1s.; 1287, 2d.; 1288, 10d.; 1239, 2d.; 
1240, Gd.; 1242, 6d.; 1243, 2d.; 1244, 6d.;’ 1245, 2d.; 
1246, Sd.; 1248, 2d.; 1250, 2d.; 1252, 6d.; 1253, 4d; 
1256, 8d.; 1257, 6d.; 1258, 2d.; 1259, 6d.; 1261, 6d. 
1262, 6d.; 1264, 2d.; 1265, 2d.; 1266, 6d.; 1267, 8d.; 
1269, 6d.; 1270, 6d.: 1272, 6d.: 1273, 6d.; 1274, 24.3 
1284, 6d.; 1286, 6d.; 1288, 6d.; 1298, 4d.; 1305, 2d.; 
1336, 6d.; 2761, 4d.; 3117, 4d. 


tained with spring “Cl, and the instrument is ke t 
t+ the instrument 


working; D1 are Coils which set 


| 
| 
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moticn when armature E! is brought in contact, F is a 
quadrant, which with pointer G shows when the instru- 
ment requires winding. To the bell for calling atten- 
tion when alarm is given is — the spring A, which 
has an earth connection, so that as the bell is struck the 


Beomesagainst A, and the line wire at each stroke is 
h urged. 


In the third figure is shown a box 


i212} 


with graduated slopes or planes; on 
raised it allows a ball to 


pe to another. In its course, by running over the 
metal lines E, the n indications are given. On 
a. at fF a bell is connected up to receive an 
acknowledgment signal. 
1218. Sicutixc Orpwance, &€., L. K. Scott.—Dated 
22nd March, 1880. 6d. 5 
ted for diff. . 


Tan; 
and fitted with slider H H, also graduated for — 
tion, which can be set at the proper elevation on F F. 
T isa traveller containing the notch N and eye hole 
E of the backsight, which can be made to travel by 
the screw for the purpose of giving the required deflec- 


tien. me ere hinged to an arm K K, both of 
urning the screw ior the purpose of dispensin 
with the inclination of the sight. when the gun whesks 
are not on the level. Ais the clamping screw of the 
slider; G is the stem of the sight fitting into the 
socket of the gun. Lis a level to adjust the verticality 
of the sights. 


Cuarns, H. Renold.—Dated 22nd March, 
Two outer links A are connected 


outer links passes through this tube or bush and works 

freely in it, the tube or bush forming a long bearing. 

The bowl D which is between the two inner 

links B works or revolves on the tube or bush. 

1222. Sream Encives, W. Prowett. — Dated 22nd 
March, 1880. 4d. 

The steam chest is of an annular form divided by 
radial partitions B into any desired number of cham- 
bers, or these partitions may be tangential; E and F 
are the tpper and lower steam pipes by which 


thus causiag the steam by its impact 
to drive the apparatus round with its shaft and thus 
to form a motor. 


1231. Looms ror woman, D. Armitage.—Dated 22nd 


March, 1880.—( Not with.) 2d. 
This consists in attac! a ratchet wheel or pulley 
to the ordinary box lever, and in ng around the 
a chain or which is connected to an 


1223. Macutxery ror Maxine Wasuers, &c., 
larch, 1880. 


face of the shape of 

washer, is set in a holder fixed to the top of the 
lower slide block and pro; up through an 
opening in the table 31, and an opening in 


a check plate 34 fixed between the bolster 30 and 
the table 31. The upper and lower punches are 
shown in their lowest and highest positions respec- 
tively in which they are when the punching action 
has just been completed. When the upper punch 
29 rises it is prevented from lifting the sheet or plate 


out of which the washer-has been punched by a forked 
check piece 35 fixed to the body casting 7. As the 
lower punch descends it carries the washer down 
through the bolster 30 to the check plate 34, but the 
punch continuing to descend until quite beneath the 
top surface of that plate, the washer is stripped off it. 
1226. Sream Cuttivation, &c., 7. Cooper.—Dated 
my A th 

m the drum a of the e e © rope con- 
nected therewith is led ie the y o) on 
the engine B, and from the pulley it is led back to the 
cultivator C and is connected thereto, the cultivator 
ey be this time situate near the engine A. When 
the drum a and the pulley 5! are thrown into gear 


with their respective crank shafts A! and B!, the 
power of the two engines will be simultaneously 
employed in hai upon the rope to move the culti- 
vator towards the nt engine B. The other figure 
shows in sectional elevation the winding drum and 
driving pulley of one of the en; with the gearing 
for transmitting the motion thereto from the crank 
1227. Bearines ror Bicyctes, &c., W. Bown and 

J. H, Bughes.—Dated 22nd March, 1880. 


ie by screws passing throug 

case is recessed at CC forming a 

ed or curved surface ; D is acollar which is secured 
E lying in the groove F formed 


in the collar ; G is a loose cone ; an’ 
secured b: 


corresponding 

pin,which holds the 

and prevents it turning 

1228. Apparatus, Willoughby.—Dated 
22nd Me 1880. 6d. 

C is the orifice for admission of the condensing 
water, which is at the outlet D; E is a 
Gees es the bottom of the condens- 
ing box and top of the F placed underneath the 


(1228) 


condensing box or distiller. G represents the spreader 


for spraying the distilled water it the E. 
H is an air pipe for aérating and mirg the tem- 
ture of t water. 


I isan induction pipe 
or conveying the distilled aérated water to a second 
filter or to tanks. 

THE Sains oR Hipes 


MALS, &c., Gase 
22nd March, 1880.—( Not proceeded with. 


) 2d. 
This consists in applying ap -y ei 
pure or mixed, with tee tide’ of the 


skin. 


1230. Scrapers ror CLEANING THE OUTSIDES OF THE 
Tuses or Fue. Economisers OR STgAM BoiLers, 
EB. Preston —Dated 22nd March, 1880. 4d. 

The first figure shows an elevation of one of the 
scrapers ; A is the upper —— cage, Bis the lower 
scraping edge, and rs is a spin connecting 
ece, on which is the projection G which rests on the 

bar. The edges A and B press against opposite 


sides of the tubes, and as the jection G is nearer 
the bs scraping edge the additional weight below 
the li ig bar causes both edges to bear ugainst the 
tube on which the scraper is placed. The other Fig. 
shows an elevation of a tube on which are three 

P The ing edges slightly overlap each 
other and completely encircle the tube D above and 


below the lifting bar A guard extends the whole 
length of the lifting bar to secure the scrapers on 
the lifting bar. 


1232. Comer Cans ror Macutnery, G. W. 
von Nawrocki.—Dated 22nd March, 1880.—(A com- 
munication.) 4d. 

This consists in constructing the coiler can of a 
— cylinder with a wooien bottom, and 

ving at the top an inside ring and at the bottom an 
outside ring of hoop iron for giving the necessary firm- 
ness to the can. 

1233. Paixtino Yarns ror Tapestry, &c., W. Aitken 
and A. Dickinson.— Dated 22nd March, 1880.—( Not 
proceeded with.) 2d. 

This consists in constructing cylinder 
of vanised iron or other and pro- 
viding the same with an opening for the admission of 
steam, hot air, or water. 

1234. Gatvanic Batteries, A. M. Clark.—Dated 22nd 
March, 1880.—(A communication.) 1s. 


Water, 1200 parts by =k soda, 300 ; 
orate of soda, 20; chloride 


of 

sium, 

(saturated solution), 20; sulphate of potash, 20; sul- 
20; sulphate of zinc, 20. The drawings 


. 20; chlorate of soda, 20; chloride of yee 
20; chloride of sodium, 20; chloride of sinc 


ite of soda. 
show the mode of manufacturing the porous vase for 
the battery in the form of a square prism. 

1880. ‘ot proceeded wi 2 

This consists partly in ayranging a series of tubes 

connected together, or to a steam receiver or collector 
and supply reservoir, the said tubes having fitted 
therein ether smaller tubes in such a way that there 
is a space left between the inner and outer tubes, 
forming the receptacle for steam and water, or o' 
liquids or gases, while the heat from the furnace plays 
upon the inner or outer tubes, acting upon both. 


In the first Fig. 
u 


may be made to form 
ith the lower ones, or partially 


Z 
j 


close them up. When arrived in 0! the 
with the atmospheric air. The tube B, wi 


mixes 
h serves 
asthe outlet for this mixture, is fixed immovably 
upon the pipe A, to which it is secured by two legs 
CCl. Over the sides of these latter the air enters 
freely, drawn in by the current of gas, so that in the 
chambe: becomes intimately mixed with 
ted at the upper part of 
secon re represents a burner 

with multiple flames based upon the same principle. 
1239. Composition as SupsTITUTE FOR INDIA-RUBBER, 
B. Quin.—Dated 23rd March, 1880.—(Not pro- 


ceeded ) 

Chloride of sulphur is mixed with bisulphide of 
carbon or naphtha, or other volatile oeutral solvent, 
and when ectly mixed it is poured into a chamber 
with a oil. The whole is allowed to stand 
till the volatile matters have in measure evapo- 


rs 
rated, when it is ready for use. 


1240. Savery Lamps, C. Kesseler.—Dated 28rd March, 
1880.—(4 communication.) 6d. 

The lamp body A is the vessel containing the oil ; 
its upper part is turned down to a cone; to this the 
ring B is fitted in such a manner that no air can reaoh 
the flame through it. To enable the parts A and B to 
be firmly connected there is a second ring C laid over 
the ring B; the ring C is provided on one side with 
the tonyue or lug D, and on the other side with a 


(1240) 


slot. The lamp body is also provided with a tongue 

or lug G, and carries on the opposite side and on its 

cone-shaped part a shoulder or a H. The ring 

C is held in position at the bottom by a flange of the 

ring B, and at the top by a hoop R, which is seldered 

on, 80 that the ring is perfectly free to turn in a hori- 
zontal direction, but cannot be moved either down- 
wards or upwards, 

1242. Arraratus FOR THE PREVEXTION OF FRAUDU- 
LENT ALTERATION of CHEeQuEs, &c., A Robinson. 
—Dated 23rd March, 1880. 

A is a series or set of eleven needle blocks which are 
mounted in a rotary frame B and are capable of verté- 
cal motion therein, and provided with needle punches 
or prickers a, the needles of each block forming a 
distinct word or mark. The plate } of the frame 


B is perforated with holes corresponding the 
needles a. and below this another plate c 
(termed the matrix), also perforated ; the needles 


when the blocks A are depr 
to ey through the plate b and enter the matrix 
e. upparatus as thus constructed and pro- 


H 
vided with a cover cl is mounted so as to be je of 
ily upon a vertical spindle C which is 
secured to a stationary frame D adapted toa E. 


To the upper end of the spindle C is attached a lever 

F carrying a fixed punch ; when the rotary frame 

has been turned to the required position the lever is 

depressed and the needles are thus caused to perforate 
any document placed between the plates band c. Slides 

G, shown in the other figure, are provided in order to 

that pa’ hy moved or 

e uisite len, after each operation of per- 

Seating; ooen a number of words and marks are 
required to be produced, the pa or document is 
taken hold of, together with the slide by the operator, 
and the slide drawn out, after which it is released and 
retracted by springs ¢; the ee or document remains 
in the position to which it been moved. 

1243. Preservine Meat, &c., C. F. Schneemann, J. 
C. H. Baass, and C. H. F. Mulier.—Dated 23rd 
March, 1880 (Not proceeded “inte 2d. 

The articles are in an air-tight vessel whieh 
1s in communication with an air pump. After the 
articles have been dried sufficiently the inlet of the 
outer air is closed and a vacuum is produeed by the 
air pump, after which the vessel is ht in eonnec- 
tion with a reservoir containing sulphuric acid gas of 
purest state, of which a small quantity is allowed to 
enter the vessel. 

1244. Motors, &c., 
J. H. Johnson.—Dated 23rd March, 1880.-(A com- 
munication.) 6d. 

The table of a machine is supported on the end 
frames B and carries a sewing machine D. On the 
driving shaft of the machine is the pulley E over 
which passes a belt M from the shaft of the electro- 
magnetic motor of any desired construction. The 
battery G from which the motor derives its powers is 
supported on a pan. this battery oo ig of 
a number of cells into which dip the battery plates a ; 
these plates are carried by a horizontal bar or 


> L - 
—= | cy . 
r 
n the slopes, 
space being allowed for the bali to fall from one 
1226) 
Lo 
1 | bo 
|] 
= 
‘| Buc | of potassium, 20; chloride of of 
- + | tash, :20; sulphate of soda, 2. e depolarising Hed 
N i D is composed of water 1200 parts by weight ; AL 
Wie (fo a\ sulphate of copper, 240 ; nitrate of copper, 60 ; chlorate OLE 
he | | aN NE 
| i 
7 i ; Re j NJ 2 ] 
| | 
body oF case of the bearing attached to the 
or’ 
con 
to 
| O 
| 
| 
bush E, which is rivetted firmly to the said links so | O 
that it cannot revolve. Tne pin C connecting the 
A 7313) } c 1288. Gas Hearne W. P. 
th minating gas, which arrives at a 
wy BS Se y zt 77>, | series of holes O O, above which is a movable piece, 
ce es OE which is pierced with the same number of holes 0! O! 
similarly placed; this piece is milled, so that by 
turning it the uppe 
ins an nu fi 
passing through the lugs J. Into he coher case is H 
screwed the fi adjusting collar L which is milled fA 
on the outer for the pw of receiving the c' (634) 
4 
the steam is conducted from boiler into the | je 
chambers. GH are plates closely gn | hm | 
those chambers into which the steam is admitted, an 
y 
Si). 
F } | 
I 
adjustable weighted lever attached vo the lower irame. 
When the boxes are being lowered, a catch 
gear with the ratchet wheel, which is partially turne b, which is supported by spiral springs d or vert! 
round thereby, whilst the chain or cord around the | rods ¢. the this! plate b is pivotted 
pulley acts as a brake and prevents the boxes dropping an arm or lever hinged at Fi to some fixed part of 
too suddenly. the frame, and to this arm is —_ | a rod or cord t, 
connected to a projecting pin on the treadle T. By 
daprenting the treadle the lever will be caused to 
A solid central ch, having its acting end or r.—Dated depress the bar } sy | the battery plates against 
of the so as to depress the sai 
plates into the exciting liquid in the cells, and thus 
generate an electric current which sets the motor in 
operation. | 
é 


FF 
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1245. Wine Coouer, L. Dee.—Dated 23rd March, 1880. 
—(Not proceeded with.) 2d. 

This consists in forming a wine cooler of an outer 
casing or shell into which an inner chamber or 
rece) le fits, the outer wall of the inner chamber 
being so shaped relatively to the casing or shell as to 
fit into it like a sword into a sheath. 

Bank Cueques, &., J. B. Fenby.—Dated 23rd 
March, 1880.—{ Not proceeded 2d. 

This relates to printing series of figures on the 
cheque and cutting ney a = of the same, so as to 
indicate the amount of the cheque. 

1250. Raiway Carriaces anp Trucks, A. Tim- 
mis.—Dated 24th March, 1880.—(Not proceeded with.) 


2d. 

This consists in placing coiled steel springs between 

the body and underframe of railway carriages. 

1252. Heew Tirs ror Boots, Suors, C. Neil.— 
Dated 24th March, 1880. 6d. 

A metallic loop is applied in connection with a 
revolving heel tip, and is held in position by means of 
tension or friction. 

1246. Cranes, J. H. Wilson.—Dated 23rd March, 1880, 
8d. 


The cranes are constructed for wor two chains, 
viz., the chain A for lifting the load, and the chain B 
for working the bucket or grab with three ¥ 
viz., the aaa barrel C for the lifting chain, A receiv- 
ing motion from the crank shaft D, and a barrel E for 


the discharging chain B, which receives motion by 
toothed or other F from the main barrel shaft. 
The third barrel H ists of a supp 'y \ 
round which the chain B is first wound for two or three 
turns, and then passed on to the barrel E. The 
barrel H is provided with a friction brake and lever J. 
Modifications are shown. 
1256. Vevocirepes, H. Hodgkinson.—Dated 24th 
March, 1880. 8d. 

ais the small wheel, which acts as the guide wheel 
in front of the large or driving wheel A. The cross- 
head a! of the forked arm a? which carries the guide 
wheel ais governed by wire rods a’, actuated by a 
hand lever a*in front of the rider, whose seat c is 
placed nearly over the centreof the large driving 


wheel A. The seat ¢ is mounted upon a spring c! 
upon which its position can be adjusted, carried 
by the bar a5, which represents that which is the 
backbone in an ordinary bicycle. The large drivin 
wheel A is prevented from falling over by means o! 
the two side wheels B B which are pressed down- 
wards from their supporting arms b }, to a level with 
the large wheel by comparatively light springs 6! b1. 
1257. Extincuisuine Apparatus FoR Lamps, C. 
Quitmann.—Dated 24th March, 1880.—(A commu- 
nication.) 6d. 
The apparatus is constructed with a single outer 
sliding case 1 formed of metal and encircling both or 


0257) 


sprin, a) parts engaging in 

guiding 5 in the surrounding case, 

1258. Miners’ Saretry Lamps, J. Taylor.—Dated 24th 
March, 1880.—(Not proceeded with.) 2d. 

The lamp is fitted witha screw cap round the burner, 
centre part of this cap being provided with a short 
tube which fits round the outside of the wick holder. 
The lower of the cap is made with a flange, on 
which are formed inclined teeth like a ratchet wheel, 
and the inner part of the body of the lamp is provided 
with one or more springs, which as the lamp is 
screwed on o} and lock with these teeth, and the 
consequence is that the lamp cannot be unscrewed 


without unscrewing the cap also, and the short tube 

in the centre being th..s caused to rise above the wick 

puts out the lamp. 

1259, Evecrro-Macyetic Morors AND Dynamo- 
ELECTRIC Macuines, J. H. Johnson. Dated 24th 
March, 1880.—{A communication.) 6d. 

The core a of the magnet B is made of a form which 
may be said to represent a tube, the continuity of 
which is interrupted by a longitudinal slot extending 
from end to end of the tube, and in this slot a rotating 
armature A is so arranged that while the poles of the 
magnet are on opposite sides of the armature, in line 


with its axis, the entire body of the magnet with its 
— shall closely envelope or surround a portion of 

6 Tol armature in the direction of rotation, the 
object being to so construct the magnet that all its 
parts be as near as ticable to the armature, 
so that all parts of the magnet will exert their 
maximum effect, and the helices are arranged in such 
a manner as to exert their full force upon one another. 
1261. F. W. Ann.—Dated 25th 

March, 1880. 6d. 

A is the body of the | ; Bis the inlet pipe from 
the top of the trap; and C is the outlet pipe which is 
preferably arranged in a position in plan nearer to 
one end of the trap than B. The open end of C is 
shown slightly turned downward, and its outer 


(1261) 


end is bent down and curved round and up, and 

is finally bent downward and connected at D toa 

discharge pipe from the apparatus so as to form a 

syphon trap, the bottom of the curve at E bein 

arran, at or near the level of the inlet opening at F. 

Within the vessel is placed the floating ball G which 

is introduced into the trap through an opening shown 

at H, which can be cl by a cover. 

1262. Macuives ror Mixinc, Beatinc Kyeap- 
ine Doven, J. Turnbull, jun., and J. MacDonald. 
—Dated 25th March, 1880. 6d. 

The vessel or case A Al in which the dough is mixed 
and treated is made somewhat broader and deeper in 
the centre at Al Althan at the ends AA to be of 
double conical or barrel shape in plan, so that the 


dough under treatment tends to fall or move from the 
ends AA towards the deeper central part A! below 
by the revolving action of the knives }!, b!, which 
are formed to correspond or suit this new shape 
of the vessel A Al, and thus the dough is more equally 
acted on throughout. 

1264. Compinep Spape, Pickaxe, AND Hor, H. Mac- 
care 25th March, 1880.—(Not proceeded 
win. 

The pickaxe projects beyond the spade, either from 
the centre of its top e or below its point at the 
bottom, and the handle being either secured at right 
angles to the spade or in line with it provides the 
—— for ob a spade, pickaxe, or hoe as 

esired. 


1208. Taroets, R. Mansell.— Dated 25th March, 


880. 

Air balls are made of skin or thin substance. To 
the end of the mouthpiece is fixed a valve, which, 
when air is blown into the ball, becomes quite full or 
inflated ; the valve closes up the end of the air-hole. 
To make the ball heavy a cage is constructed, into 
which the ball is inserted in its collapsed state and 
then inflated. 

1266. Ciariryine anp Dryine Loar Svuaar, C. D. 
Abel.—Dated 25th March, 1880.—(A communication.) 


A is a vessel containing cold compressed air forced 
into it by any suitable compressing apparatus ; B is 
the receptacle containing clarifying liquor; C is the 


heater, consis: of asteam casing with an air pipe 
passing through it for warming such of the compressed 
air as is required to be warmed ; a number of pans 
arranged in a series for 0; tion on successive 
batches of the sugar loaves, pans are made all 


of one size and shape, so that one lid fits each cf 

them, this lid being conveyed from one to another by 

traveller, from which it is suspended, running along 

a rail fixed above the line of pans. 

1267. Apparatus ror Workinc Punkans, C. A. 
Parsons.—Dated 25th March, 1880.—(A communi- 
cation.) 8d. 

A is a cylinder fitted with a trunk piston B which is 
linked to a lever C connected to the punkahs. The 
ports of the cylinder are governed by the slide D. The 
slide rod has a long gab or notch over the slide, and 
has on it two pistons E working in cylindrical ends 
of the slide casing ; it is also connected to the piston 
of a cataract cylinder, which is charged with oil or 
other liquid. Grooves are formed in the interior of 
this cylinder near each end of it, so that in those —_ 
of the stroke of the cataract piston the liquid can 


5 


freely pass it; but when the piston is at or about the 
middie of its stroke, the only passage for liquid is 
by a by-pass channel by the screw /. 
of the cylinder A there is a small passage 
opposite end of the slide casing, so that the compressed 
r acting on the piston B so as to move it to the right 
or left, is at the same time acting on one or other of 
pistons so as to move the slide rod in the 
opposite direction. The slide rod being thus moved, 
and being controlled in its movement by the 
cataract cylinder as it + the end of its stroke 
moves the slide D, and so causes reversal of the 
piston B. 
Suvxs, 8. S. Hellyer.—Dated 25th March, 
A is the angle sink, B and C aré cocks for drawing 
off hot or cold water or both ; D is a separate flushing 
cock to beemployed. When the water is laid on direct 
in ction with the flushing and cold water supply 
pipe D1, and with the removable perforated flus 
pe E passing down the of two raised sides 
Al Al and along the front All of the sink. This 


m each end 
to the 


pipe is connected by a union at F with the flushing 
supply pipe D}!, © peculiar feature of the water 
waste ‘preventing cistern is the use of the separate 
small water tank K formed in the main cistern L for 
the reception of the float M of the ball-cock. An im- 
proved grease trap or grease intercepting tank is 
employed in with house 
water waste pipes generally. e remaining Figure 
shows a double cap ventilator or cowl for the better 
ventilation of waste pipes and drains. 
12°70. Apparatus For Issutxe Drarts, CHEQUES, AND 
OrHeR Documents, A. H. Robinson.—Dated 25th 
ting apparat being its 
A represents a ora’ a us, @ 
b the needles with their 
carriers, and c the lever ee: B is that portion of 
the locked case in which is mounted a spindle d, 


4 


upon. e end of the web from the box 

through a slit and is thence conducted under the 

glass plate f which surrounds the perforating 

apparatus A and on through the said ap tus, 

where it to the point when the 


the len; of the crank or lever, and from the front to 
the back of the latter, the slot being tapered at its end 


1273. Fisuinc Reews, P. D. Malloch.—Dated 25th 
March, 1880. 6d. 

The axis A of the reel turns in bearings B in the 
cheeks of the reel. At the side where the winding 
handle is situated the said axis projects beyond the 
cheek, where it is formed with a oe part and a 

ular part D. The toothed wheel E is carried upon 
the squared part, and the plate F is carried upon 


the part D. The plate F carries the winding handle 
G, and fixed upon thejstem of this handle is the toothed 
wheel H. When the ey F is placed upon the part D 
and secured thereon by the screw I screwed into the 
end of the axle, the toothed wheel H is in r with 
the toothed wheel E. The opposite cheek of the reel 
is provided with the ordinaryjV-wheel J, and a pawl or 
click kept in position by springs. 
12°74. Sawinc Macurives, W. Worssam.—Dated 
wu 


arranged at opposi! 
o endless saws are al ite 
sides of suitable uprights, each saw travelling round 
and between a couple of wheels, whose axes are 
carried by a cross alin 

on the uprights. This cross slide 


timber to be cut pass between these guides on a 
travelling carriage. 


1284. Propuctne CoLp ror Manuracturine Ice, &.. 


the same is caused to be absorbed in a suitable liq: 

from which it can be readily expelled and poe 

by the application of heat. 

1286. J. H. Johnson.—Dated 27th March; 
1880.—(A communication) 6d. 

A is the front of an transmitter box, and B 
the ee ee to the diaphragm C, which is in 
contact with a damping ring or shoulder D pone 
of a metallic — E, which is at one 
end by screws tothe front piece A, and by screws 
at the other end to the diaphragm. On the 


is secured to the 
ic arm F, which is 


the of the by the ef the 
e centre of the yy the gra’ e 
horizontal leg of the knee. 


4d. 
This consists, First, after melting and boiling the 
iron, but before it comes to nature, adding to it and 
mixing with it bi-borate of soda. Secondly, after 
melting and — the iron, but before it comes to 
nature, adding to it and mixing with it muriate of 
ammonia ; Thirdly, after melting and boiling the iron, 
and before it comes to nature adding to it and mixin 
with it a compound of black oxide of manganese, sa 
soda or common salt, nitrate of soda, and either bi- 
borate of soda or muriate of ammonia. 
1805. Treatise Woven FAsrics, R. Lake.—Dated 
80th March, 1880.—(A communication.) 2% 
This consists of a woven fabric, which, after having 
a positive photographic picture produced therenn, is 
coated on the one side with wax or equivalent and 
fatty substances, and on the other side with varnish. 
1288. Apparatus FoR Drawine Beer, &., W. BR. 
Lake.—Dated 27th March, 1880.—(A communication.) 


A represents the from the beer to 
the and C pipe leading from 


12°72. &c., W. Hillman, J. K. 8tarley, 
and G. Singer.—Dated 25th March, 1880. 6d. 
In the boss of the crank or lever is formed a slot G 
D which extends through or partially through the 
boss in the direction of the axis of the shaft A, and / 
which also extends from the boss in the direction of 
[1272] 
PA oN 
\ 
N 1267 | 
SS HY r 
| Dl. Into this slot is fitted a metallic piece E termed 
(O) | a key or feather ; this key is also made taper at its 
[1246] end which fits the end D! of the slot and is capable of 
| adjustment within the slot, and radially into 
Ls the groove in the shaft A. The improvement in 
the handle consists in making it adjustable in length 
Ze, \ Aj H and otherwise to vary the position of the handle. 
On 
= 
273) 
=== 4 = 
oy YY a* — 
of, \\ / = 
Wed 
a 
1262 z 
(0 _ * | f tween which passes the lower portion of the band 
4 saw, travelling between the two wheels. of 
A ; J.H. Johnson.—Dated 27th March, 1880. com- 
| H (RA at low temperatures and ere is employed 
sulphurous dioxide, anhydrous sulphurous acid, and 
4 E 3 > ai 
J Bex” 
@ | A 
} =f - AD 
yp f | cl f 
! 
bg N K 
8 
q 8 
S 
Le te side to thi hin 
c; ——— opposite side is spring hi 
_ as i astened in place by screwscc. The free end of this 
\s jj a arm is bifurcated or morticed,and in the morticed por- 
\ tion is pivotted by adjustable screw pivots D D a knee 
, or eet angle piece é. to the lower extremity of the 
| 
ae aN vertical leg of which is secured a carbon button H. 
1298. Manuracroure or Wrovcnt C. D. Abel.— 
=== 
> g 
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the faucet to the globe D. These two pipes are con- 
nected by a groove a made long y in the plug 
The pipe F leads from the globe D to the faucet, 
anda branch G extends to the gas reservoir H. The 
plug has openings corresponding with the openings 


AC F, so that by turning the plug the openings 

may be brought opposite to its correspondiog pipe 

and beer may be drawn either directly from the 
cask through the pipe A-or from the globe through the 

pipe C; or gas may be drawn from the reservoir H 

when desired through the pipe F. 

1386. Macurvery For &c., Wens or FaBRIc, 
H. Simon.—Dated 1st April, 1880.-(4 communica- 
tion.) 6d. 

The cloth a to be folded in its width is first laid 
upon a board A, the cloth being by preference folded 
backwards and forwards in its length thereon. At 
some height above such board is a second board B, in 
which is a triangular hole G, two sides of which are 
somewhat greater in length than half the width of the 
widest piece of fabric to be operated upon. Within 


this hole is a correspondingly shaped tri lar frame 

I of such a size as to leave narrow spaces between it 

and the sides of the hole, while at the third side the 

frame is hinged to the board. The cloth being 
through the board becomes partly folded together to 
an acute angle corresponding to that of the hole, so 
that on then — up between two roller D E in 
contact with each other, the two parts are completely 
folded together. 

2761 Ramway Sicnars, &., H. J. 
Hadan. —Dated 6th July, 1880.—(A communica- 
tion.)—(Complete.) 4d. 

This consists in the combination of certain air 
pumps for pumping air or liquid from certain air- 
tight compartments for the purpose of operating rail- 
road signals, &c. A represents a pivoted lever 


(2761) 


2974. GATHERING AND PLAITING APPARATUS FOR 
Sewinc Macuines, W. R. Lake.—Dated 19th July, 
1880.—(A communication.)—(Complete.) 10d. 


between the two. On the bed a 
standard carrying a lever attached by a pivot to the 
needle bar at one end, and having a e 


upper side, bears a so as to hold 
the pawl in either of the it may be 
shifted. A curved trip is pivotted to one end of the 


a pin engaging with a toothed lever to hold the 
tumbler in po-ition. The tumbler has also on its 
under side a pin which engages with hooks on the 
cloth-carrying slides. 

3117. Croser on CHAMBER SHower Bata 

Apparatus, H. H. Lake.—Dated 29th July, 1880.— 


(A communication. 


Complete.) 4d. 
This eonsists of a closet for shower baths provided 


with waterproof lined walls A and the floor C D, and 
having on opposite sides the vertically convex shower 


chambers G und the supply pipe F, arranged to lave 

the person with side and impinging sprays. 

5297. Oreratine Sicnats Usep on Raitways, H. 
Johnson.—Dated 27th December, 1879. 

This consists in the use of a fluid, the expansion and 
contraction of which acting through the medium of a 
piston and cylinder compensates for variations in 
length of signal connecting wires, rods, or chains 
arising from varying atmospheric temperature. At 
B is a cylinder closed by _ A, and at the other end isa 
gland and cup leather, and in the cylinder is a ram C 


with a crosshead at its outer end. On one side of the 
cylinder is a projecting part, into which is screwed a 
pipe E; the pipe and cylinder contain a fluid, the 
expansion of which expels the ram C. The pipe E is 
joined to the hand lever of the signal, and the ram is 
connected through the erenshead to the semaphore 
lever. An increase in temperature expands the wire, 
but the ram C is forced out by the same increase, and 
takes up the slack wire. 


PRICES CURRENT. 

Tue following prices are corrected up to last night, 
but it should be borne in mind that in many cases 
makers are prepared to quote different terms for spe- 
cial contracts. It is obviously impossible to specify 
these cases and terms, or to give more than the market 
quotations and makers’ prices. Readers should also 
refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


£8.d. ScorLanp— £8. 
G.m.b.—No.1..2126 @ 
No.l.. .. .. 3 20 Dalmellington— 
Me.8.. 2140 o- 31236 
Coltness—No.1.. 3 30 No.8... .. .. 3100 
0.2.. 2140 At Ardrossan. 
Summerlee — | BShotts—No.1 .. 3 20 
Monkland—No. 1 2 12 6 
Ho. 3 2 10 
Clyde—No. oo 2130) No.l oo 
No.8 .. 2196) No.2 20 
Govan—No.1 ..2126! No.3 .. .. ..2 00 
No.3 ..2106)| No. 4, foundry .. 1 19 0 
At Broomielaw. No.4, forge. .. 1190 
Calder—No.1 .. 2190; Mottled or white 1 18 6 
No.3 ..211¢| Thornaby hema 
At Port Dundas. { tite .. 0 
TREDEGAR—MONMOUTHSHIRE—NO. 8 tin-plate pig iron, 
‘0. 3 foun m, 
oh £8. d £8.d 
ERBYSHIRE—Grey forge, ef- 
field .. 27 6to 0 0 0 
No. 3 210 0t0. 000 
LancasHirE, in Manchester—No.32 7 6to 0 0 0 
Yo.42 6 6to 000 
HEMATITE, at Works, Millom 
No.1ltoNo.3 .. 300t 350 
‘orge, mottled and white .. oo ~~ 315 0 
Hematite—No. 1 to 
No.8 .. oe 30 0t0. 3 5 0 
Puddled Bar— 
Wa.es—Rail quality, at works 317 6to 4 0 0 
310 Oto 312 6 
MippLesBRoucH léin., plate 
quality, per ton ne - 312 6to 315 0 
deli 
chester .. oo 45 0t0 47 6 
MANUFACTURED IRON. 
Ship, Bridge, and Mast Plates— 
GLascow, f.0.b., per ton ~- 710 Oto 810 0 
Wa.es—At works, net .. 75 0t0 800 
MippLEsBRovGH, in trucks, at 
works .. os ee - 610 0to 810 0 
| Boiler Plates— 
WELsH .. -- 10 0 0to 1010 6 
Lancasuire, to5cwt.each plate8 0 Oto 8 5 0 
SHEFFIELD 1010 Otollld 0 


Bow ixe and Low Moon— 
Under 24 cwt. each, up to 


4cwt. percwt. .. 339390378 
4cwt.upto7cwt.andupwards 110 Oto 119 0 
STAFFORDSHIRE, per ton - 9 0 Oto1210 0 
MrppLesBrovues, freeontrucks 7 0 Oto 9 0 0 
Gtascow, f.o.b., per ton - 710 Oto 810 0 

Angle Iron— 
Bow.ine and Low Moor, per 

TAFFORDSH! 
oo 6 2 6to 6 5 
STOCKTON .. oo 510 0t0 000 
Rounp Oak 812 6t0 1310 0 
CLEVELAND ee 5 7 6to 6 0 0 
WEIsH.. oe 6 5 Oto 615 0 
Gascow, f.0.b., per ton 610 710 0 

Bar Iron— 
Low Moor and Bow ina, per 

JTAFFORDSHIRE, per oe 
Rounp OAK oe oo 8 2 6to13 0 0 

Merchant Bars— 

STOCKTON .. ee - ~ 6 0 Oto 610 0 
Weise .. oo 567 6t0 000 
LANCASHIRE oe - 517 6to 6 2 6 
Guasoow, f.0.b. .. oo - 610 70 0 

SHEFFIELD—Bars from ware- 
house oe - 610 0to 7 0 0 
on Hoops .. .. 710 0to 8 0 0 
Sheets .. .. 90 0t0 0 0 0 

Nail Rods.—Gtascow, f.o.b., 
per ton .. ee 610 Oto 615 0 
Rails—Gtascow, f.o.b., perton 710 0to 8 0 0 
CLEVELAND ee 50 0t0 600 
Wats. 52 6t0 5 5 0 


Railway Chairs — G.ascow, 


f.0.b., per ton .. oe « 0 410 Oto 5 0 
ee LASGOW (singles), per 
ton re 710 0to 8 0 0 
Hoops—MancuesteR .. «.. 612 6to 7 0 0 
STEEL. 
SHEFFIELD—At works— 204 226. 4. 
steel .. ee -- 18 0 Oto2l 0 0 
Ordinary castrods .. 17 0 0to% 0 0 
Fair average steel ..  .. 0 0to 36 0 0 
Sheet, crucible .. 24 0 64 0 0 
Sheets, Bessemer oe -- 16 0 O0to 22 0 0 
Second-class tool 82 0 0to48 0 0 
Best special steels 50 0 Oto 76 0 0 
Best tool 52 0 Oto 76 0 0 
Special tool .. ee -- 76 0 Otoll2 0 0 
Rails 615 Oto 710 0 
Sheffield steel 18 0 O0tol410 0 
Sheffield steel boiler plates .. 14 0 Oto 16 0 0 
Bessemer pigiron .. 3 7 6to 0 0 0 
MISCELLANEOUS METALS. 
Copper—thili bars perton 61 0 0to 6110 0 
British cake and ingots 6410 0 to 6510 0 
Best selected .. 66 0 67 0 0 
British sheets, strong.. « 70 0 Oto71l,0 0 
Tin—Straits 
British blocks, refined - 92 0 Oto% 0 0 
oe ee 26 
Sheet os oe - 160 Oto 0 0 0 
Red lead .. Ae <> - 19 0 Oto 0 0 0 
White lead 2210 0to 0 0 0 
Zinc English sheet .. -- 20 0 Oto2l 0 0 
Phosphor Bronze—per ton— 

Bearing metal XI ee - 0 0 Otoll2 0 0 
Other alloys oe ee 120 0 0to0135 0 0 
Nickel, per Ib., 2s. 6d. to 3s. 

COAL, COKE, OIL, &c. 
Coke— £8. a £ s.d. 
Durham 010 0 to 0 
Derbyshire... oe 012 0 to 013 0 
Sheffield, melting .. .. 014 0 to 016 0 
Wales—Rhondda oe ~ 010 6 to 012 6 

best, per ton— 
South Yorkshire—At the pits— 
ee O11 2 to 0181 
Conver! OF 6 9.9% 
ack .. ee 038 6 to. 0 4 0 
Wales, through . - 08 6 to 0 8 9 
Seam, less 24 0 8 3 to 010 6 
Small steam.. ee 
Glasgow—Per ton, f.o.b.— 
Smithy 012 0 to 013 6 
South Durham.. ee - 0 6 6 to 013 0 
Derbyshire— 
ee 0 8 0 to 0 
nverting .. a: 328 0 
Slack .. es oe @ 28 
Lancashire—Wigan pit prices— 
Arley .. os +e - 08 0 to 0 8 6 
Forge coal ., oe - 049 to 0 & 6 
Burgy.. oe 84 8 
Oils, tun— 
Lard oil... ee 4510 0 to 47 0 0 
ee - 2 2 6 to210 0 
Rapeseed, brown... 2910 0 to 2912 6 
» Engl. 3110 0 to 31126 
Petroleum, refined (per gal.) 0 0 to 0 
Tallow, cwt es oe eo 118 0 to 118 ¥ 


* Supplied to railway companies and large works. 


PRICES CURRENT OF TIMBER. 


£s6.d. 
Teak, es 10 0 0 
ebec pine, ee 00 0 
- 35 0 to 5 0 0 
ee 600t 700 
es 810 0 to 415 0 
Elm oe 410 0 to 6 00 
- 8 56 0 to 410 0 
Dantsic & Meml. oak .. - 810 0 te 500 
» undersized... oe 110 0 te 300 
pes 810 0 to 45 0 
- 110 0 25 0 
Lath, Dantsic, fathom .. - 410 0 to 510 0 
Deas, per 1 
-- 17 0 0 to23 0 0 
2nd 10 0 0 to1610 0 
Ist .. 
"srdand2nd.. :. 8 0 0 to 910 0 
New Brunswick oo - 610 0 to 900 
Ar 1 oe ee 10 00 to19 0 0 
8t. Petersburg.. 13 0 0 tol6 0 0 
Finland .. eo oe -- 1010 0 tolll0 0 
810 0 toll 0 0 
Battens, all sorts.. os + 60 0 to 810 0 
FLOORING of lin.— 
First yellow .. ee - 010 0 to 015 0 
white .. 0 8 6 te 010 0 
Second quality 07 6 to Oll 0 
Mahogany, Cubasuper. foot. 0 0 5 to 0 0 7 
Mexican, do. dt 005 
Honduras, do. .. 00 to 0 0 5} 


Tue Livap1a.—The Imperial Russian yacht 
Livadia, which left Brest on the 19th, encoun- 
tered a heavy south-west gale in crossing the 
Bay of Biscay, and put into Ferrol on the 22nd 
at noon. On the 21st, at the height of a gale, a 
great shock was felt at the bow of the Livadia, 
causing a leakage. After anchoring at Ferrol it 
was ascertained that the bow was struck by. it 
was supposed, some floating wreckage, which 
pierced the plating. ‘The necessary repairs 
would, it was found, occupy several days. 
Several floating Pca of wreckage were ob- 
served, and it is thought that the wreckage cid 
the damage. 

Castine A Bic Anvit Broox.—The Pitts- 
burgh Dispatch of October 6 gives the following 
description of the casting of the 160-ton anvil 
block for the 17-ton steam hammer at the Black 
Diamond Steel Works in Pittsburgh,:—The 
details of the preparation of the mould and the 
pouring will be read with interest. ‘The mould 
was built of fire-brick, with fire-clay mortar, 

lastered with a lining of loam and faced with 
Placklead, and the whole thoroughly dried. The 
dimensions are 11ft. high, 8ft. by l0ft. at the 


base, and tapering to 4ft. by 6ft. at the top. 
On the outside were placed iron clamps, binding 
the mould so firmly as to resist the immense 
ressure which the molten metal would make, 
his elaborate beginning, for it was merely a 
beginning, the end of which none could poe 
with certainty, was ready yesterday morning for 
the five cupolas which were to be used to melt 
the 160 tons of iron required. Accordingly 
the charging was commenced at five o’clock 
and the blast started. In fifteen minutes the 
stoppers were removed and metal run into the 
general receiver. At 7.20 the first run was 
made into the mould in excellent condition, 
and throwing off sparks equal in beauty to the 
most elaborate pyrotechnic dispiay. In 5 hours 
and 11 minutes from the time of tapping it, 
at 11.56 a.m., the casting was an accomplish 
fact, and satisfaction beamed on the faces of pro- 
rietors, workmen and visitors, pulses went 
own to their normal condition, and a deep and 
simultaneous transpiration of relief was evolved 
equal in volume to the whirl of a Sturtevant 
blower. The work was done rapidly, indeed 
notably fast, and without a mishap to mar the 
satisfaction. No less than five of Sturtevant’s 
No. 8 fans were used. A careful test was made 
and it was found that the pressure of blast secured 
for four of the cupolas was 12 ounces to the 
square inch, 114 ounces to the fifth cupola, 
The anvil block, after being allowed to remain 
in the mould for six weeks, will be turned over 
— the 17-ton steam hammer foundation, 
which will be accomplished with the use of 
four of the celebrated Richard Dudgeon 60-ton 
hydraulic jacks. The large steam hammer for 
which this anvil block is to be used is being 
built by Wm. B. Bement and Son, Philadelphia, 
at a total cost of 52,000 dols, The framework, 
or stands, will be constructed of wrought iron 
oy din. in thickness rivetted together with 
jin. rivets. The “tup” or “drop,” together 
with the piston-rod and piston and “die,” will 
weigh 17 tons, and be the heaviest steam hammer 
in this country, giving, with steam on top of the 
piston, a stroke of 20 tons, The foundation for 
the anvil involved a large outlay. The excava- 
tion was 27{t. deep and 30ft. by 50ft. In the 
bottom of this pit cement piles were placed, and. 
before hardening, this cement was rammed hard 
and surmounted with a 12in. layer of concrete. 
On this was placed a layer of Monongahela oak 
logs, 14in, square and 22ft. long. At right 
angles to this came another layer of similar } 
all being firmly bolted together. Topping this 
mass of timber was placed a ponderous plate of 
cast iron, 1Oft. by 16ft. and 8in. thick. On this 
was placed a solid mass of perpendicular timbers, 
1lft. high, of logs 14in. square ; and on top of 
this mass of wood will be placed the enormous 
block of metal cast yesterday, all this ponderosity 
being necessary to resist the mighty punching 
which white-hot ingots will receive under 17 tons 
of hammer, propelled from the shoulder by high 
pressure steam. Major Hancock, superintendent 
of the Black Diamond Mill, states that, with 
their present facilities, steel ingots weighing 17 
tons can be cast, and the hammer can attend 
toshaping them out. They have on hand now a 
number of ingots 5hft. by 30in. square, weigh- 
ing 7 tons each, on which the big hitter will try 
its powers of impact. 
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Eprrs’s CocoA.—GRATEFUL AND COMFORTING. 
—‘‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Seen, Mr. E 
has provided our breakfast tables with a deli- 
cately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until stron mom to 
resist every tendency to disease. undreds of 
subtle maladies are floating around us ready to 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a propesty 
nourished frame.”—Civil Service Gazette.—Sol 
only in packets labelled—‘* James Epps AND Co., 
Homeopathic Chemists, London.” —A]lso makers 
of Epps’s Chocolate Essenc2 for afternoon use. 
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running at right angles to the railroad track and 
having a spring B attached to it. These two combined 
operate the pumps C and D, the lever A being con- 
nected to the pump D and the spring B to the pump 
C, which operates the signal H. The pump D is 
connected with signals, gates, or gongs placed at any ‘ 
distance down the road at crossings or stations. Le Pe 
| 
= 
| 337 
A plate is secured to the bed of the machine and is | : 
extended, forming a recess in which a rack bar and as 
cloth carrying slides move to and fro. The rack bar 
has teeth on one edge bevelled at each end and rect- 
angular in the middle, the wider end of the bar —————— 
terminating in a lip. The cloth carrying slides rest 
on the bottom of the recess and a friction guide is 
other, which abuts against the a screw, 
carried by a pivotted link secured to one end of a 
lever fulcrumed to the standard. This lever carries on 
with a double cam on its 
rack bar and serves to trip the pawl at each end of the 
stroke of the rack bar, so as to reverse its motion. A 
votted tumbler is also - to the rack bar and ‘3 
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MSTRONG 61x, AND 81x, NEW TYPE 
THE ARMS ONS. 


Tye main object of exhaustive experiments carried out 
with these guns some months ago, but now for the first 
time made public, was as follows :—(1) To determine their 
ranges and compare them with those of guns of theold type, 
having regard more especially to flatness of trajectory at 
moderate distances. (2)'To ascertain their accuracy. (3) To 
ascertain for each gun the velocity and energy necessary 
to penetrate plates of various thickness. These guns pos- 
sessing great range or power of varying velocity, were emi- 
nently suited to this purpose. (4) To determine if the same 
energy in the projectile, whether stored upina light projec- 
tile moving at a high velocity, or in a heavy projectile 
moving ata low velocity, has the same penetrative power 
or approximately so. (5) To determine the relative values 
for penetrative purposes of steel and chilled iron projec- 
tiles. (6) To lay down an approximate law for the 
resistance of wrought iron plates. With respect to range 
and accuracy the following experiments were made with 


the Gin. breech-loading gun, with 33 lb, of powder and a 
70 1b. shell ; — 3 deg. by quadrant. The ranges are 
on horizontal plane :-- ‘ 
le Deflection (left). 
No. of round, ) 
1 2738 14 
2 2698. 
3 2716 3:2 
4 . 2739 12 
5 4°4 
6 ; 2713 2°4 
7 . 2718 32 
8 2706 28 
9 . 2716 30 
36 
2734 46 


Mean ran e, 217 yards; error in range, 13 yards; error in 
deflection, 0°76 yards; time of flight, 5°65 seconds, 
At 5 deg. elevation the following results were obtained ‘ 


Deflection. 

No. of round. 
1 . 3796 11°0 
2 . 8803 . 1228 
3 3772 10°4 
4 3829 11°4 
5 3773 11°2 
6 3791 
7 3814. 11°2 
8 3782 . 
. 8794 17°4 


The last-noted practice took place in stormy weather 
with the wind blowing across the range. 

It may be seen that the mean range of the Gin. gun at 
3 deg. was 2717 yards, and at 5deg. it was 3795 yards. 
Some idea of the flatness of trajectory may be gained by 
observing that the corresponding ranges of the Qin. 
Woolwich gun of the service are 1860 and 2750 yards 
respectively. The following results were obtained with 
the 8in. gun; charge, 90 lb.; weight of shot, 1801b.; 
elevation, 5 deg. by quadrant :— 


Range. Deflection (left). 

Round. Yds. Yds, 
4486 36°4 
4 4525. 34°6 
5 4513. 35°0 
6 4507. 33°0 
7 4504. oo Ss 
8 4524. 31°4 
10 4504 30°0 


Mean range, 4513 yards ; mean error in range, 10°0 yards ; mean 
error in deflection, 1°38 yards, 


Elevation 12 deg. by quadrant :— 


Range. Deflection (left). 
Round. Yds. Yds, 
2 7626. 84:0 
7698 . 836 
ae 7714 . 806 
7664 . 826 


Mean range, 7674 yards; mean error in range, 24°6 yards ; mean 

error in deflection, 3°06. 
The above, also, are of course very remarkable results as 
torange and accuracy. The plate experiments which follow 
are important, as has been said, not only as concerns these 
individual types of guns, but as establishing important 
data for future plate experiments. With a view to avoid- 
ing all elements of uncertainty as to variation in the 
backing, unbacked plates were employed, and _ the fire 
was direct, 7.¢., at a normal to the surface of the plate. 
It will be seen that the condition in view was complete 
penetration, hence the charges were proportioned to the 
thickness of the plate as nearly as possible. Incident- 
ally then the measure in which success was obtained the 
first round with each new plate is an indication of the 
knowledge of the subject possessed by the Experimental 
Department at the time of firing. The series is such an 
important one that we have given the figures for the 8in. 
gun in a complete table in preference to making any 
selection. 

We have now to consider the conclusions to be 
arrived at from this series of rounds. First, as to 
the py of the guns. The Gin. gun with a charge of 
37'5 lb. of pebble powder discharged its shot with 2362 
foot-tons stored-upenergy. This itdid twice. Thisamounts 
to 126 foot-tons per inch circumference of shot, the relation 
of the stored-up energy to the weight of the gun being 
613°5 foot-tons per ton weight of gun, or in French 
measure 187°8 metric tonnes per tonne of gun. 

It is interesting to compare this result with a corre- 
cpanrees one obtained at Meppen. The nearest gun is 
the long 15 centimetre gun (5‘9in). This gun was fired 
in the August experiments. ‘lhe highest result, however, 
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Résumé of Experiments against Iron Plates with Sin. Muzzleloading Guns. 

Velocitics. | 

Charge. Shot. Foot | ‘Energies, foot-tons. 

| per second, 

Ale | & | | avs | 

1 245 | R.LG. 182°5 | Head 1°5 diam,| 1035 | 1028 | 1355°6 1324°4 53°06 6 Through easily. 

Chilled shell. 

2 | #0 do. do. do. 931 | 922) 1096°8 1075°8 43°10 6 Nearly through. Penetration 12°5in., ap- 
parently nearly through ; shot entire 
and uninjured. 

8 | 21 do. do. do. 941 | 932) 1120°5 1099°2 44°0 6 Nearly through. Penetration 1°S8in., but 
little difference from last. Shell entire 

and uninjured. 

4 | 21 do. do. do, 972 | 962 | 1193°2 46°9 6 Through. Projectile broken. 

5 | 3l do. do. do. 1176 | 1157 | 1750°2 1694 67°8 8 Through. 

6 | @ do. do, do. 1142 | 1123 | 1650°5 1596 63°9 8 Practically through. 

7 | 46 pebble do, do. 1320 | 1296 | 2205°0 2125°5 880 10 Penetration 9-4in. 

8 | 54 do, do, do, 1438 | 1411 | 2617°1 2519°5 100°9 10 Penetration 12in. 

9 | 57 do. do. do, 1497 | 1468 | 2843°0 2727°1 109°2 10 |\Through. Head of shell with band lying 

| |_ in rear of plate. 

10 | 68 do. | do. do. 1679 | 1648 | 3567°4 3437°0 137°7 12 | Practically through. Head and first band 

| | | through plate, rest sticking in plate; 
| | ae projectile 2in. within face 
of plate. 

ll 83 do. do. do. 1894 | 1860 | 4539°5 4378 175°4 (12+ 2) |Penetration 14in. 

14 

12 | 88 do. do. do, 1987 | 1950 | 4096°2 4812 192°7 (12+ 2) (|Through. 

13 | 95 do, do. do 2061 | 2024 | 5375°4 5184°1 207°6 4+ 2)|Penetration 12°4in. Grazed on a plate 

16 lying flat before striking. Plate at an 
angle uf 2” deg 

14 |100 do. do. do. 2141 | 2101 | 5800°8 5586°1 223°8 16°5 =| Practically through. Penetration 20-95in. 

15 | 19 R.L.G. do. do. £92 | 884) 1004°7 988°9 39°6 6 Penetration 10 8in. Head 4°8in. in rear 
of plate. Shell broken into big bits. 

16 | do. do. 2 diameters. | veloci|ty lost 6 Penetration 7°6din. 

Ww | 19 do. do. do. 886 | 878 993°3 975°5 39°1 6 Penetration 7-9in. Shell entire at foot 
of plate. 

18 | 29 do. do 15 diameter. | 1117 | 1098 | 1526°6 1525°7 61'1 8 Penetration 9in. 

19 | 29 do, do. 2 diameters. | 1127 1108 | 1553°8 1553°6 62°2 8 Penetration 13in. 

20 | 31 do. 132°5 | 1°5 diameter. | 1342 | 1308 | 1654°7 1571°9 62°9 (6+ 2) |Penetration 9°5in., point 1-5in. in rear of 

8 plate. 
21 | 27°5 do. 232°5 do. 975 | 969 | 1532°5 1513°8 60°6 | (6+2) |Throngh. Head hit another plate after 
8 ing through, and flew into dust. 
22 pebble | 182°5 do. 2332 | 2190 | 6304 6069°3 243°1 (14-4 2-4 2)|/Penetration 1S8in. Shell passed through 
18 the two 2in. plates breaking up the 
l4in. plate. 

23 | 20 R.L.G. do. do. 931 | 922 | 1097 1076 43°71 | 6 Nearly through. Point of head through. 
Moulded off to 2*6in. 

24 | 19 do do. do. 898 | 889 | 1020 1000 40°0 6 Penetration 7°9in. shot entire. 

2 | 19 do, do. do. 833 | 875 987 968°6 88°7 6 Penetration 12°5in., 6‘5in. behind hack 
ot plate. Shell unbroken, but cracked ; 
moulded off to 1°25in. 

26 | 55°5 | pebble do. do. 1450 | 1421 | 2113 2554°6 102°0 10 Through. Plate bruke; shot in small 
pieces. 

27 «| 56 do. do. | do. 1470 | 1441 | 2735 2627-0 104°9 | (special) |Shell passed clean through ; hit target in 
| | | rear and broke into smali pieces. ' 

28 | 5t do. do. | do. 1427 | 1399 | 2573 2476°1 98°9 | (special) {Clean through. Shell broke us before ; 
| | | 10 gas check and all through. 

22/50 | do. do. | do, 1361 | 1335 | 2344 2254°7 90°05 10 Penetration 13-05in.; gas check and body 
| | in four pieces in front; point of shell 
| seem behind back; head, &c., in 

ole. 

30 | 50 do. do 2 diameters. | 1863 | 1337 | 2351 2261°5 £0°3 10 Penetration 16°05in.; whole of shell in 

| hole ; point 6°U5in. behind. 

3L jill do. do, | 1°5 diameter. | 2256 | 2212 441 6190°1 247°2 | (solid) {Shot apparently not good ; plate fell on 

16°5 to its face ; front moulded off to 2°6in. 
$2 | 29 R.L.G. do, do. 1129 | 1102 | 1587 153674 61'4 (6-+ 2) (Penetration 10 45in. rear; moulded off 
3 to 3°4in.; gape 4in. 
33 | 31 do. 132°5 do. 1320 | 1286 | 1601 1519 60°7 (6+ 2) |Penetration 9°32im.; shot remained stick- 
8 ing in; moulded off to 2in. 
34 | do. 222°5 do. 246 | 939 | 1443 1421°1 56°§ (2 +6) |Penetration Sin.; plate broken up and 
8 much thrown about. 

85 | 50 ‘pebble 182°5 do 1343 | 1817 | 2232 2194°3 87°64 12 Penetration 9°45in.; point as shown and 
rest in fair-sized pieces. 

36 | «53 do, 132°3 do. 1554 {1513 | 2215 2102°6 84°0 12 Penetration 8-sin.; body in fair-sized 
pieces. 

37 | 48 do. 232°5 do, 1217 | 1201 | 2388 2324°7 92°9 12 Struck near former hole, and turned 

nto 

$8 | 45 do, do. do. 1167 | 1152 | 2196 2139°4 85°6 12 Penetration 9-5in.; last round repeated ; 
plate broke in two; shell broke mostly 
in large pieces ; buige at back ‘83in. 

39 | 28°25) R.L.G. do. do 1€02 | 994 1619 1593°0 63°8 (6+2) |Penetration 10-7oin.; head in two pieces 

8 in hole ; moulded off to 2-1lin. 
40 | 29°75) do. 182°5 do. 1157 | 1137 | 1691 1636 65°5 (6+ 2) (Body of shell in large pieces; small 
8 piece of head through ; plate mould off 
to 2°7in.; gape X 6°25in. 
41 | 31°75 do. 182°5 do. 13881 | 1845 | 1752 1662 66°4 (6+ 2) (Penetration 9°75in. 
8 
42 | 68 pebble | 182°5 | Steelshell. | 1662 | 1631 | 3495 3366 134°8 12 Through. Plate broke into two pieces 
1°5 diam. head. through hole. Shell unbroken. Dia- 
meter at shoulder before firing, 7°97in.; 
after firing, 7 99in. Diameter at rear 
band before firing, 7°93in.; after firing, 
7°932in. 
43 | 88 do. do. do, 1988 | 1951 | 5001 4817 192°9 (2+ 12) |Through. Broke up plate. Shell struck 
4 a plate in rear and broke up. 
44 | 28°23) RL.G. | 282°5 Chilled. 1006 | 998 | 1631°6 1605°3 64°3 (6+ 2) (Through. Shell broke up; head as 
1°5 diam. head, 8 shown, body in fair-sized pieces; 6in. 
plate hard and broke up into three 
pieces. 

45 | 88 pebble | 182°5 | Forged steel. | 1970 | 1934 | 4911°2 4732°0 189°7 14 Through. Shell broke into seven pieces ; 

2 diam. head. ‘ plate broken through old shot-hule into 
three pieces. 

46 | 83 do. do, do. 1874 | 1840 | 4444°2 4283°2 V7 - Through. Shell broke into nine pieces ; 
gas check entire; plate broken into 
three pieces. 

47 | 83 do. do. | do. Cammell. | 1889 | 1855 | 4515°6 4353°3 1785 - Nearly through. Shell broken, and plate 

1°5 diam. head. broke up into three pieces. 

48 | 90 do. do. jdo. Firth No. 53.) 19S1 | 1928 | 4966°2 4702°7 188°5 6 Through. Shell through plate and broke 

1°5 diam. head. up ” sand, penetrating l0ft. into 
sand. 

49 | 81°25) R.L.G. | 132°5 | do. No. 49. 1372 | 1836 | 1729°5 1639°4 65°7 (2+ 6) |Point 1:27in. through. Shell entire but 

1°5 diam. head. 8 cracked. Penetration 9-27in. 

50 | 29°75 do, 182°5 do. No. 54, 1142 | 1123 | 1650°4 1595°5 64°90 (2+6) |Through easy. Shell entire, striking 

15 diam. head. 8 target in rear, and making impression 
at head without point. 

51 | 28°25 do. 232°5 | do. No 547. 986 | 979 | 1567°4 1544°7 619 do Through. Shell after penetration hit 

1°5 diam. head. eg target in rear sideway and 
broke up. 

52 | 83 pebble | 182°5 | do. Cammell. | 1890 | 1839 | 4520°4 4278°5 171°5 6 Through. Shell unaltered, passing 

2 diam. head. through corner of sand butt. 

53 do. do. | Chilled No. 69. | Shell |broke |up in gun| No recon{d. in chamber tons per square 

nea. 

54 ul do. do. |Cammell’s steel) 2256 | 2212 | 6440°7 | 6190 248°1 (solid) |Gape about 3in. Mould off back of 

hardened in vil. 16} plates, 3°7in.; over, 33in. by 30in. 
No. 60. Shell ‘2in. beyond back of plate, base 
being ‘din. from face of plate. Shell 
unbroken, but set up 1-3in. of length. 

Penetration 16°75in. 


that we can find recorded with it was obtained on Dec. 
31st, 1878—vide No. 8 part of Krupp’s pamphlet register 
of “ Lange 15 c. m. Schiffs und Kiisten Kanone.” On this 
occasion it is reported to have obtained 676°1 metric-tonnes 
stored-up work, or 170°7 m. t. per t. of gun (or kg. per kg. 
of gun, which is of course the same thing.) The Armstrong 
Gin. gun here, then, has the advantage by 17°1 metric-tonnes 


per tonne of gun. The dates we may regard as sufficiently 
near to represent a corresponding time, for while Krupp 
reports his result as obtained in December, 1878, the 
public trial was in August, 1879, so that Armstrong’s 
Government trial in commencing in June, 1879, must be 
allowed to argue about a corresponding date for a private 
trial. Practically, then, the guns were brought out 


: 
1 
a Mean range, 3795 yards; mean error in range, 12°8; ditto in 
Ee deflection, 2°0 ; mean time of flight, 8°6 seconds. 
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together. We have not compared the Sin. M.L. gun with 
Krupp’s.. 

This 8in. gun, M.L., of 11°35 tons, with an exceptional 

charge of 111 1b., obtained a muzzle velocity of 2256 foot- 
seconds ; stored-up work, 6441 foot-tons, ur 258 foot-tons 
per inchof shot’s circumference. The relation of work done 
to weight of gun is 567°5 foot-tons per ton of gun, or 
175°7 metric-tonnes per tonne. Next, as to the question 
of penetration required for each thickness of unbacked 
_. The Gin. gun penetrated a 4in. plate with 205 
oot-tons per inch of shot’s circumference, the other 
plates and corresponding “penetrating figures,” or 
numbers of foot-tons per inch circumference, being as 
follows :—5in. plate, 33 ; 6in., 41; 8in., 62; 10in., about 
93 ; and perhaps the 12in. might require about from 135 
to 140. 

With the Sin. gun a 6in. plate required 45 foot-tons per 
inch circumference of shot ; Sin. plate, 65 ; a 10in. plate, 
93 ; a 12in., 138; a 14in. about 195 ; and a 1é6in. about 
225 foot-tons. Ina diagram the whole of the results 
obtained have been plotted, and it may be seen 
that a curve may be drawn approximately through 
them, as well as through a few other results which have 
been added, obtained with 3in., 7in., 9in., and 12°in. 
guns, which agree well with those of the Gin. and 8in. 
guns. Some range in variation will doubtless always be 
found, arising from differences in the qualities of the 
plates, and so, again, in that of the projectiles. Thus in 
round 9 a 10in. plate, which had resisted less blows, 
yielded to 1092 foot-tons per inch, while a 10in. plate 
fired at by rounds 26 to 30 apparently would yield to 
above 95 foot-tons per inch. 

A dotted curve on the diagram marked as practical 
certainty of penetration may be taken to represent the 
energies per inch of shot’s circumference with which, the 
shot being supposed to be tired normally against wrought 
iron unbacked plates, penetration may be ensured. 

An equation has been drawn up which will be 
found to give approximate results—where p = the 
penetrating figure or number of foot-tons per inch 
circumference and ¢ the thickness of the plate in 
inches. For plates from 4in. to 10in, p = 2°41 
t'°645; for thickness from 1l0in. to 20in, p = 
08607 **°35, This is a slight modification of Cap- 
tain Noble’s old formula, p = 3°14¢***. This is the 
part of our furmula that is empirical, and must be taken 
as only approximate and applicable only between certain 
limits, and that to wrought iron plates. Steel and com- 

und require to be differently dealt with. Colonel 

Maitland, R.A., the Superintendent of the Gun Factories, 
has worked out a new plan on these results, and drawn 
up a diagram by which results may be very quickly 
optained by a method which we must not here discuss. 
- Experiments to determine whether the same energy in 
a light shot with a high velocity, and with a heavy shot 
having a low velocity gave the same results, were carried 
out with the Gin. gun with projectiles varying from 60 lb. 
to 100]b. in weight, and in the 8in. gun from 132°5 lb. to 
232°5 lb. The general result of these experiments 
may be taken as proving that practically the penetrative 
power is the same, no matter what form the energy may 
take. In other words, a heavy projectile with a low 
velocity will produce the same effect as a lighter pro- 
jectile fired with such a velocity, that the stored-up work 
is the same as that in the heavier shot. This is not, how- 
ever, absolutely true ; the light projectiles with high 
velocities produced rather less penetration. It has been 
suggested that this is partly accounted for by the fact that 
they formed a larger lip on the front side of the plate, 
and so expended some work in this way. The medium 
and heavy projectiles were about the same when com- 
pared in this way. It has been remarked, however, that 
while the heavier projectile has the advantage in retain- 
ing its velocity better at long ranges, the lighter one has 
a flatter trajectory at short ranges, entails the carriage of a 
store of ammunition of less weight, strains the gun 
carriage less, and is easier to load with. 

As to steel and chilled iron, it is considered that where 
the plate is well within the power of the gun the steel 
has little advantage over the chilled iron. But where 
the plate is nearly a match for the gun the steel is 
decidedly superior to chilled metal even with wrought 
iron plates, and we may remind our readers that with 
compound and steel plates the difference would probably 
be much greater. For wrought iron plates the chilled 
projectile will bear a high velocity, but, as we have seen 
recently at Shoeburyness, against steel such an in- 
creased velocity may make it snap more abruptly, the 
stored-up work carried off in the fragments being suf- 
ficiently great to make a circle of impressions round the 
point of impact proper. It is thought with the 6in. and 
8in. guns that at thick plates the chilled projectiles, with 
40 or 50 foot-seconds more velocity than the steel, are 
about equal to them. 

Comparing these results with the Dutch Government 
series of experiments with competitive shot supplied by 
Ekman, Griison, and Krupp, we may see that in the 
Dutch experiments the chilled shot were accidentally 
given the work which best suits them, which interferes 
with the value of the comparison drawn. The sharp 
ogival point of 2 diameters radius was considered to give 
better results than that of 14 diameters radius. This 
has been long decided on the Continent, and urged by 
the officers of the Royal Laboratory for some years past 
in this country. 

We would only conclude by commending the tables 
of these experiments to our readers as unprecedented 
in their completeness as a series. It may be seen the 
very great powers of these two Armstrongs have made it 
possible to investigate the matter in a more complete 
way than hitherto. A gun which penetrates a plate, 
whose thickness is more than double its own calibre, has 
never come before us till last year. A section of an 


Armstrong 8in. B.L. gun will be found in THE ENGINEER 
of June 25th last. The Gin. gun very closely resembles it, 
and the 8in, M.L. gun corresponds i 
to it. 


as nearly as possible 


THE CYCLICAL USE OF STEAM. 

By the cyclical use of steam, we mean to imply the 
use of a given weight of steam over and over again in a 
cycle. In the development of motive power air may 
be thus used. A given weight may be heated, expanded, 
made to drive a piston in expanding, withdrawn from the 
cylinder, cooled down, and reheated and expanded, over 
and over again. In some forms of hot-air engine the 
initial air in the apparatus might be used for ever with- 
out addition of any kind, were it not for imperfections 
in the apparatus which permit the air toleak away. Can 
steam be thus employed? That it can take the place of 
air, and that a hot-steam engine might be constructed as 
well as a hot-air engine, no one doubts; but whether it 
can or cannot used over and over again in 
quite another way, is a question of very great import- 
ance, and to the consideration of this question we wish 
to direct the attention of our readers. What we are 
about to say may correct some misconceptions, and 
prove specially useful to many of our younger readers. 

In the steam engine as usually made there is an 
inherent defect which is prejudicial to economy. This 
defect is that before steam can be used it must be made, 
and that after it is used it is thrown away. Under this 
system the, est amount of work which it is possible 
in theory to get out of one pound of steam expanded say 
eight times in a cylinder with 7 per cent. clearance at 
each end of the stroke, the absolute initial pressure being 
100 lb. on the square inch, is 159,433 foot-pounds, and 
the heat converted into work will amount to 206°5 units, 
or 20°7 per cent. of all the heat communicated to the 
water in the boiler, assuming that the feed-water is intro- 
duced at 212deg. Thus 79°3 per cent. of the fuel con- 
sumed is wasted even in theory, to say nothing of prac- 
tical losses by cylinder condensation, radiation, and so 
on. As we have shown, this loss is a result of the system 
of working which involves first the manufacture of 
steam, and secondly the destruction of this steam in a 
condenser or its waste in the atmosphere. To make 
this pro ition quite clear, we will assume that one 

un Pe aahee at 212 deg. is introduced into a boiler. 

t will then be converted into steam having a pressure 
of 100lb. During the process of conversion 1001 units 
—omitting fractions—of heat will be taken up or absorbed 
by the water. The resulting pound of steam, occupying 
a — of 4°33 cubic feet, being admitted to a cylinder 
and worked in the ordinary way—and by assumption 
without loss by external cooling—will part with 2065 
units of heat which will be converted into work. 
The remaining 794°5 units will pass into the condenser, 
or will escape into the air, as the case may be. If it 
were possible to rescue even a fourth part of this 7945 
units, and convert them into useful work, it is evident 
that the economy of the steam engine would be enor- 
mously augmented. 

It will be seen that the loss of 794°5 units out of a 
total of 1001 units, is entirely due to the throwing away 
of the steam which has been used, and the consequent 
necessity for obtaining a fresh supply from the boiler. 
Any attempt to prevent the loss in question must there- 
fore be directed to devising means for using the same 
steam over and over again in a cycle. In order to do 
this we must work—with 100 lb. steam—our engine 
between 328 deg. as the maximum limit, and 212 deg. as 
the minimum limit of temperature ; that is to say, the 
engine must receive steam at 328 deg., the temperature 
corresponding to 100 lb. pressure, and reject it at 212 
deg., the temperature corresponding to a pressure of 
14°77 Ib. It is not necessary that the fall in temperature 
should be brought about wholly in the cylinder. To do 


this would involve !°° = 6'8-fold expansion ; but for 


the attainment of the best result this ought to be the 
ratio of expansion. If it is less, then the steam would 
have to be reduced in pressure and temperature by 
external cooling, or expansion without doiag work, and 
either plan would represent a loss of useful effect. An 
engine constructed on this system would have no 
more to do with the external atmosphere than an 
ordinary condensing engine has. Its back pressure, 
however, would be just the same as in the 
case of a non-condensing engine, only in lieu of an atmo- 
sphere of air, the exhaust steam would always be dis- 
charged into an atmosphere of steam contained in a vessel 
which would be in periodical free communication with the 
exhaust port. The efficiency of a pound of steam worked 
in such an engine would be identical in amount with the 
efficiency of a pound of steam worked in an ordinary non- 
condensing engine, and would be considerably less than 
equivalent to 159,433 foot-pounds ; but we could afford 
to disregard this loss of efficiency which would—as will 
be seen presently—be made up many fold by the novel 
conditions of working, provided it were possible to use 
the same steam over and over again. 

The cylinder of our imaginary engine has received 
1b. of steam, but it will reject a pound of steam and 
water mixed, because a portion of the steam will be con- 
densed in the performance of work. As much will be 
condensed as would be converted into steam of 100 lb. 
pressure from water at 212 deg. by the 206°5 units of heat 
converted into water. As 1001 units are needed to thus 
convert 11b. of water, a very simple calculation will 
show that 206°5 units will convert ‘206 lb. of water 
nearly ; consequently there will be discharged from the 
cylinder ‘206 lb. of water, and ,‘794]b. of steam at 
212 deg. The water will occupy a space of, omitting 
small fractions, 6 cubic inches, and the steam a space of 
20°93, or in round numbers 21 cubic feet. 

Now, it will be seen that to restore this mixture to the 
condition of steam of 100 lb. pressure on the square inch, 
nothing is needed apparently save to re-evaporate the 
6 cubic inches of water, and to restore the sensible heat 
lost by the steam. But 6 cubic inches of water will fill a 
space of 6 x 270 = 1620 cubic inches of steam at 100 lb. 
only, or 5°43 cubic feet at 212 deg. This would not suffice 


to bring up the pressure to anything like that which it was 
when steam was first admitted to the cylinder. It is 
evident, therefore, that something more must be done 
than merely to re-evaporate the water which was con- 
densed in the performance of work. Three courses are 
open: We may compress the steam until it occupies a 
space of 3°438 cubic feet, or we may apply heat to it 
until it assumes the required pressure, its volume remain- 
ing constant, or we may do both. If the steam be com- 
pressed adiabatically, all the work expended in com- 
pressing it will be returned during expansion. When 
compressed, communication would be opened between 
the vessel containing the compressed steam and that 
obtained by re-evaporating the water of condensation. We 
would then at once have 1 Ib. of steam at 100 lb. on the 
square inch to be introduced into the cylinder and do its 
work there. The cycle would thus apparently be com- 
plete, and for each pound »f water which would other- 
wise have to be evaporated we would have now to con- 
vert into steam only, in round numbers, one-fifth of a 
pound. This represents an enormous saving. 

As a matter of fact, however, the cycle is not complete. 
It is true that the work expended in compressing the 
steam may be all given back again, but it must be given 
back again in the cylinder, in lieu of work which would 
otherwise be available for driving machinery. To put 
this in a practical point of view, our imaginary steam 
engine must have a large compressing pump tacked on 
to it, and this pump would use up so much power that 
no economy would be realised. 

As regards the second scheme nothing whatever is to 
be hoped from it, the temperature which the steam 
must acquire to even triple its pressure being far too 
great for adoption in practice. 

Hitherto we have regarded steam as though it was a 
gas, and entirely distinct from the water of condensation. 
In practice, however, the steam would be delivered from 
the engine as a cloud; it would be saturated with 
moisture. It is evident that if by any device its volume 
could be largely augmented, even without increasing its 
pressure, by a moderate application of heat, that it could 
be used over again, not, indeed, in the first, but in 
a second or condensing cylinder. Now a dry gas 
expands by the application of heat at the rate of one-n th 
of the volume per degree of temperature. The value of 
n being 461 + ¢ where ¢ is the sensible temperature ; thus 
the sensible temperature of air being 212, then 
461 + 212 =673 =n and expansion would take place at the 
rate of an increase of ;!,5 d of the volume for each degree. 
But wet steam constitutes a remarkable exception to the 
rule ; 2 is not a constant but a variant, and the rate of 
expansion is three or four times that of dry steam under 
certain conditions. If then heat be applied to the steam 
as it escapes from the first cylinder, it may be assumed 
that a very considerable economy may be gained. We 
are not aware of this plan having been fully tried. Mr. 
Cowper devised many years since what was known as the 
“ Cowper’s Hot Pot,” namely a receiver between the high 
and low pressure cylinder of a compound engine, in 
which, by the aid of a jacket and live steam from the 
boiler, it was intended to raise the temperature of the 
steam and dry it before it entered the low-pressure 
cylinder. The plan was tried, but it did not succeed 
in effecting any saving of fuel. But it would be 
wrong to condemn the system as a consequence, 
because the failure probably resulted from the fact 
that the steam was not really heated or dried 
in the hot pot ; indeed, a rise of 1 deg. or 2 deg. was the 
greatest attained. There is much reason to believe, 
notwithstanding the failure of Mr. Cowper’s scheme, that 
if the exhaust from the high-pressure cylinder of a com- 
pound engine was led through the tubes of a superheater 
of adequate size before it was admitted to the low pres- 
sure cylinder, that great economy would result; but it 
must not be forgotten that this arrangement would after all 
not provide for the use of the same steam over and over 
again. In other words, the steam, no matter how it was 
superheated or how many cylinders it traversed, must at 
last be thrown away; and it must be thrown away 
because it becomes, to use a word applied in a somewhat 
similar sense by Sir William Thomson, degraded. It 
loses both pressure and temperature, and this pressure 
and temperature cannot be restored by the re-evaporation 
of the water condensed during the performance of work. 

Itis, however, possible to use the same steam overand over 
again, but under conditions different from those which we 
have indicated. A pound of gaseous steam may be 
treated like a pound of air, and made to work as in an 
airengine. But the advantage, if any, possessed by steam 
over air is neutralised by the inconvenient circumstance 
that superheated steam exerts a solvent influence on cast 
iron, and cuts away cylinders and valve faces very fast. 

It is not to be supposed that this is the first time that 
the use of steam many times over has been suggested. 
On the contrary, as we have shown, the economy to be 
effected by any scheme which would enable the idea to 
be carried into practice, even in an imperfect way, is so 
great that many inventors have tried what they could 
do with the principle. The most recent effort in this 
direction is that of Mons. Testud de Beauregard, of the 
Rue Lafayette, Paris, whose invention possesses the 
charm of novelty at all events, to a considerable degree. 
The principle on which he proposes to work is very 
simple. The exhaust steam from an engine is reduced 
to a temperature of 212 deg. by passing it through a tube 
coiled in a vessel of water of somewhat less temperature. 
This steam is then returned into a chamber or regene- 
rator through a pipe in which is a species of induction 
jet of high pressure superheated steam from a small 
boiler. The steam pipe tu the engine opens into the 
regenerator, and a second jet drives the steam from the 
regenerator into the engine. That a jet possesses suffi- 
cient power tv do this we know from experiments on the 
use of mixed air and steam, which we have ourselves 
carried out. Butall the obstacles which we have named in 
the course of this article to the use of steam twice over 
appear to apply to this device. M. de Beauregard, how- 
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ever, pins his faith on the result of an experiment, which | 
he thus describes : “ Wrapped up in a wet cloth kept 
moist by boiling water, a glass mattrass with a long 
vertical neck was kept filled with saturated steam at 
100 deg. Cent. This flask was connected to a super- 
heating apparatus, so as to receive therefrom through a 
special cock superheated and desaturated steam at 
500 deg. to 600 deg. Cent. On opening the cock the 
flask was invariably shattered to pieces, owing to the 
instantaneous expansion to which the steam it contained 
was subjected, and this happened although the large 
opening in the neck seemed sufficient for the sudden 
expansion of the steam.” M. Beauregard considers that 
he has here made a new discovery : “ The regeneration of 
negative steam, the instantaneous transformation of heat 
into expanive power.” We need hardly tell our readers 
that M. Beauregard is mistaken, and that he is no nearer 
using steam twice over than anyone else. The mixture 
of highly superheated with moist steam was long since 
proposed by Wethered, and the system has been largely 
used and with good results, but with nothing like 
those sotiiuatalt by M. Beauregard. We mention 
his invention, indeed, as a warning to others. But 
we cannot help adding at the same time that so much 
uncertainty exists concerning the behaviour of fluids in 
such a condition of unstable equilibrium as is steam 
cooled down from a higher temperature to 212 deg. and 


be improved in detail, especially in the valve gear, so that 
steam may be used scientifically and effectively in a winch as 
it is in any more important engine, the result of which must be 
economy in fuel. Further tending to the same end, and 
acknowledging the — in winch driving of lowering b 

steam, there is a small throttle-valve worked in connection wit! 

the reversing lever, by which just steam enough may be used 
and none wasted when lowering. Economy in maintenance is 
perhaps in steam as important as economy in fuel, and in this 
winch Messrs, James Taylor and Company have fully 
maintained the excellence of detail in engine work which has 
marked their steam winches generally, in late years especially. 
Very large wearing surfaces in the guide bars, large 
crank pins, broad excentric straps, steel quadrant and block, 
and a substantial attachment of valve spindle to the valve, 
together with good lubricators on all parts, promise a long 
enduring machine ; and as the manufacture of winches has in 
this firm’s hands become something like pin making, all parts 
being made by special machines, and essentially duplicates, 
repair, by renewal becomes the simplest, quickest, and 
cheapest mode of maintaining a winch. At the same time for 
facility in ordinary repair by adjustment every detail is made 
accessible, and excessive numbers of pieces such as bolts, nuts, 
and pins, are avoided, as for instance, two large T- headed bolts 
in a valve spindle gland are used instead of three or four little 
studs. Thewinch may appear tooccupy morespaceon deck than 
is usual, but as ships are daily growing in size this is becoming 
admissible, and the form of the sole plate is such that a mast 
may stand between the cylinders close up to the barrel, in this 


ELEVATION 


TAYLOR'S STEAM WINCH. 


saturated with moisture, that it is highly desirable | 
that a very simple set of experiments should be carried 
out to ascertain the pressures pacer riot | condensing 
given weights of very highly superheated steam into 
iven volumes of Pane steam. It is not impossible 
at higher pressures could be reached than theory 
points out as probable. We have already said that the 
expansion of steam at or near the boiling point is very 
irregular, and it is apparently irregular for equal incre- 
ments of heats. There is here a possible source of 
economy not yet fully examined, but the broad fact 
remains that steam cannot be used over and over again 
through cyclical changes. At least the genius has not yet 
come amongst us who can show how it is to be done. 


TAYLOR'S STEAM WINCH. 

Tue above illustration represents a new type of steam 
winch, designed and manufactured by Messrs. J. Tay- 
lor and Co., Britannia Works, Birkenhead, designed to 
meet the latest requirements of ship owners and to utilise 
the higher pressure of steam adopted by marine engineers 
gene y since the introduction of compound engines. 

The short stroke and complication of gearing usual in steam 
winches has been eliminated, and a single purchase only is used 


with an engine of very long stroke, getting up the power by | 
orank leverage instead of an intermediate wheel and pinion. | 


This not only simplifies the machine but enables the engine to 


case economising space considerably. The warping ends are 
made with two diameters, one for actual warping p' 

and one large, effecting a quick speed for whipping purposes 
with very little attrition on the —. 

Great strength of framing and shafting, and very strong 
teeth in the only pair of wheels, complete the points most 
noticeable in this latest design of steam winch emanating from 
the oldest and presumably most experienced firm of steam winch 
manufacturers in the world. 


HORIZONTAL ENGINE IN THE BRUSSELS 
EXHIBITION. 

WE illustrate on page 350 a horizontal condensing engine 
at the Brussels Exhibition, exhibited by the Société Anonyme 
de Marcinelle et Couillet, a Belgian company of high reputa- 
tion. The engine hasa cylinder 15{in. diameter on 2ft. 74in. 
stroke. The crank shaft bearings are 7in. in diameter. The 
fly-wheel, the edge of which is turned to take a belt, is 
1lft. 6in. diameter. The air pump piston is 7jin. diameter 
and 15jin. stroke. Fig. 1 is an elevation; Fig. 2 a plan; 
and Fig. 3 an enlarged view of the valve gear, which is of the 
trip type, secondary slides on the back of the main slide 
serving to cut off the steam. The rod of the hindermost slide 
works through the rod of the leading slide, which is tubular ; 
each rod is fitted with a plunger or enlargement, and the 
pressure of the steam in the valve chest acting on these 
enlargements tends always to move the cut-off slides and make 


them close the steam admission ports. The excentric rod 
works a sliding block which carries two horned drivers, or 
pushing pieces, these catch alternately on steel plates secured 
to the cut-off valve rod, and as the block under the influence 
of the excentric moves right and left, so one or other valve 
is pushed open, and kept open till one or other of the vertical 
horns comes against a stop on a bar, one end of which bar is 
hinged, while the other is made to rise and fall by the governor, 
and so in a very obvious way alters the point in the stroke at 
which the pushing pieces are thrown out of gear, and the cut- 
off valve showed to close. This gear works very well, and 
the entire engine is well designed and well finished. 


BATTEN’S MANHOLE-COVERS AND 
VENTILATORS. 

THE annexed woodcuts illustrate some of the several forms 
of manhole covers and ventilators devised by Mr. W. Batten, 
of 150, Lozells-road, Birmingham. ‘The road detritus is 
prevented from falling into the sewers by two external 
chambers which receive it, and the arrangement is such that 
while the ingress of water and road-waste is carried on, 
provision is made for the egress of sewer gases, so that the 
inlet of the one and the escape of the other may be always 
continuous. ‘The removal of the solid matter is effected in 
a few minutes by simply inserting a piece of bent flat iron 
into the dirt-receiving boxes, or external chambers. By 
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withdrawing a bolt that temporarily fixes the cover, free 
access is given to the ventilating shaft for the introduction of 
a lamp, or for the purpose of flushing the sewers. The 
advantages secured by the arrangements illustrated are—the 
separation of the solid from the liquid matter, prevention of 
stoppage of sewers by this interception of all solid matter, 
readiness of removal of the solid, free ventilation of the sewers, 
and easy access to them for all purposes. The efficiency of 
these ventilators and manhole covers has, we understand, 


already secured their extentive adoption, 
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EXHIBITION OF GAS AND ELECTRIC LIGHT 
APPARATUS, GLASGOW. 

Is our impression for the Ist of October last we gave a 
preliminary account of the exhibition of apparatus for the 
utilisation of gas, electricity, oils, &c., which was open in the 
Burnbank Drill Hall and grounds, Glasgow, from the 28th 
of September to the 28th October. Although closed as an 
exhibition the trials of some of the apparatus exhibited are 
not yet completed. To the electric lighting apparatus and to 
some of the trials we shall now refer. Amongst other systems 
exhibited were the Lontin, by Messrs. Clark, Muirhead, and 
Co., who showed one of their sets of apparatus consisting of 
exciting machine and dividing machine for producing alter- 
nating currents. This set of apparatus is said to produce 
about eight lights of 1500 candles each, measured hori- 
zontally ; in reality the light given by each was much about 
the same as the continuous current Brush lights. Those 
showing this system preferred to put it ona level with the 
observer's eye as much as possible, and aided it with reflectors. 
There were only three lamps actually worked with the appa- 
ratus and it made considerable noise. It was at the last 
moment withdrawn from the competition with the other 
systems, so that we have no means of forming a judgment as 
to the horse-power used in obtaining the current. This is 
much to be regretted, as so much has been urged for and 
against the alternating current system that it would have been 
very interesting to have had these ccnflicting statements set 
at rest by the conclusive series of tests proposed to be applied 
by the committee of jurors. Before proceeding to describe the 
apparatus exhibited by the Anglo-American Company, and 

essrs. Crompton and Co., we will here briefly describe the 
series of tests through which the latter apparatus has already 
passed, and through which the Brush system shown by the 
Anglo-American Company will have to pass this week. 

irst, in order to obtain the horse-power necessary to pro- 
duce a certain current through a certain resistance, the belts 
driving the dynamo-electric machines were passed between 
the double pulleys of a novel form of dynamometer. This, 
we believe, is the invention of Herr Heffner von Altenech, 
and was described fully by Dr. Hopkinson in his paper on 
electric lighting, read betore the Institution of Mechanical 
Engineers, April, 1879. Briefly it may be described as 
follows :—The upper and lower parts of the belt passing 
round the driving pulley of the motor and the driven pulley 
of the dynamo-electric machine, are compressed by being 
passed between a pair of small pulleys, which revolve in con- 
tact with its outer surface. hese are maintained in a frame 
at a certain fixed distance apart. It is evident that if the 
weight of the pulleys and their frame carrying them be truly 
balanced, the middle point of the line connecting their centres 
will be in line with the centres of the driving and driven 
pulley. But this will be only so long as no work is being 
transmitted by the belt. The moment any pull is put on the 
belt, then the middle point mentioned above will be drawn 
away from the centre line towards that part of the belt 
which is most in tension, i.¢., towards the pulley side. This 
tendency being counterbalanced by a suitable spring, control- 
ling recording points, it is, by means of a formula, which 
we will give in another impression, easy to calculate the 
horse-power transmitted by the belt. 

The dynamometer appears from the frictional indicator 
diagram, copies of which we propose to publish in our next 
article on this subject, to have reyuired 0°9l-horse power 
to drive it, when the belt speed was 1700ft. per minute. 
The power transmitted to the pulley of the dynamo-electric 
machine being thus obtained, the current generated was 
measured by a Siemens electro-dynamometer. Two of these 
were provided to check each other, but at an early stage the 
mercury contact was blown out of one of them ; however, their 
readings had been so far alike as to make the com- 
mittee consider that the readings of the remaining 
one were reliable. From the dynamometer, leading wires 
were taken to the lamp under test. This was 
a oe 5ft. from the ground, and backed by a screen 
of black velvet; at every 7ft. or 8ft. perforated screens of 
black velvet were placed so as to effectually exclude any ex- 
traneous light, other than that of the lamp under test, from 
entering the dark chamber of the photometer. We believe that 
ten readings of the photometer were taken for each adjust- 
ment of the standard burner, which was a moderator lamp 
burning a given number of grains of sperm oil per minute. 

Dr. Hopkinson and Dr. Wallace took the photometer 
readings ; Mr. Bottomley the electro-dynamometer readings ; 
and Mr. Mortimer Evans, assisted by Mr. Thomson — 
Professor James Thomson’s son—took the Von Altenech 
dynamometer readings. Mr. Crompton himself, under the 
superintendence of Mr. Bottomley and Mr. Shoolbred, took 
indicator diagrams, six pairs for each Gramme machine that 
was tried. The same lamp was used throughout the trials 
of Mr. Crompton’s apparatus. The photometric tests were 
originally fixed for Thursday, 28th ult., but owing to the delay 
in fixing the dynamometer, nothing was actually done beyond 
testing the resistances of the Lontin apparatus, until 9 p.m. on 
Friday. Then the Lontin was withdrawn from competition, 
and Mr. Crompton’s apparatus being ready, the programme 
was carried out. Three Gramme machines tested in order : 
(1) A Gramme machine A pattern made by Emerson, Murga- 
troyd, and Co., of Stockport, No. 93. (2) A Gramme machine 
made by Sautter and Lemonnier, of Paris. (3) A Gramme 
machine made by M. Miguon Rouart, of Paris. 

The third, a Mignon Rouart’s machine, was much the best, 

~ gave far the heaviest current, and the best light, but we do not 
propose to give particulars of these machines until wecan publish 
thecopies of thediagrams, and obtain the results calculated from 
Von Altenech’s dynamometer. Roughly speaking, according to 
diagrams taken before the official trials commenced, the best 
machine appears to generate a current of 35 webers through 
a resistance of an average of 2°42 ohms, including that of the 
are, with agross horse-power of 6 ‘64indicated, made up thus:— 
Engine friction, 1‘98-horse power; dynamometer, -92-horse 
power ; horse-power used by Gramme 3°74, roughly. Mr. 
Crompton and Mr. Shoolbred took some diagrams the morn- 
ing before the official trial. The same machine—i.e., the 
Miguin Ronart—gave a current of 35°07 metres, through a 
fixed resistance made up of German silver wire. The re- 
sistance of the circuit was then—machine bobbin, brush to 
brush, “414 ohm; field magnet coils, 663 ohm; German 


. silver coil, No. 10 B. W.G. 110ft. in length, 1°43 ohms. Total 


of circuit, 2510 ohms. The gross indicated horse-power was 
6°64, made up thus :—Engine from frictional diagram, 1°98- 
horse power ; dynamometer, “92-horse power; power used in 
overcoming mechanical friction of the dynamo-journals, air, 
friction brushes, &c., “47-horse power ; power taken in pro- 
ducing current, 3°27-horse power. Both Mr. Crompton and 
the Anglo-American Company protested against horizontal 


measurements only being made, but the difficulty in procuring 
a mirror to reflect the light thrown down an angle of 45 deg. 
led to the abandonment of that measurement. 

At the football match the week before last, the display of 
light over the area illuminated was very great, probably 
greater than ever before exhibited. The Anglo-American 
Company had ten of what it calls 2000-candle lights, 
suspended about 18ft. from the ground, divided on the two 
larger sides of the rectangle—which was about 180 yards long 
by 84 yards broad. At the upper end over one goal was one 
of Mr. Crompton’s lights raised to 38ft. from the ground, and 
on one side of the rectangle, standing back about 15 oy 
was another of these lights raised 55ft. from the ground.” At 
the opposite end were two Lontin lights placed low and backed 
by reflectors. These were so great a nuisance to the players, 
dazzling their eyes, that they had to be lifted up so that their 
rays hardly reached the ground at all. Fromroughly measuring 
by equal shadows it was found that the light of each of the 
Brush lights, enclosed as they were in ground glass shales, 
was to the Crompton lights enclosed in clear glass shades as 1 
is to 11°5. 

It was impossible for the reason above given to measure the 
Lontin lights. After the match and after the Brush and 
Lontin lights had been extinguished, Mr. Crompton kept his 
two large lights burning; and the difference made by the 
extinction of the other twelve lights was comparatively very 
small ; indeed on all but a small portion of the ground, at the 
opposite corner to that in which the large lights were placed, 
the game could have been as well played by the two lights as 
by the fourteen. 

The trials of the well-made and finished engine built by 
Messrs. Marshall, Sons, and Co., of Gainsbrough, for Mr. 
Crompton have been unavoidably postponed until next week. 
The jurors appointed to try these motors had provided a 
Prony brake of a particular nature. Apparently a very 
large tie beam from a heavily timbered roof had been borrowed 
and roughly hewn out for the purpose, Mr. Crompton object- 
ing strongly to this primitive affair. The trials are now to be 
carried on with Prof James Th *s new “ ergometer.” 


: LETTERS TO THE EDITOR. 
(We do nut hold ourselves responsible for the opinions of our 
correspondents. ) 


THE BIRMINGHAM WIRE GAUGE, 

Srm,—I find in “‘ Beecroft’s Companion to the Iron Trade” 
that Birmingham wire gauge is given as ‘012in., but Birmingham 
metal gauge is “126in. Possibly “H. E.’s ” friends may be confus- 
ing the two. C, H. NicHoLson. 

ndon, October 29th. 


Sir,—I would recommend your correspondent “ H. E.,” who 
writes in your issue of 29th September, and all who are interested 
in this question, to procure The English Wire Gauge, by Thomas 
Hughes, recently published by E. and F. N. Spon, London, 
price 2s. 6d. Besides the letterpress, in which the subject is well- 
nigh thrashed out, and illustrations of gauges ancient and 
modern, it contains the actual measurement in decimals of an 
inch of upwards of fifty gauges, tabulated for easy comparison. I 
do not know much about the wire trade, but in the sheet busi- 
ness, particularly hot rolled sheets, I find that manufacturers, as 
a rule, cling very tenaciously to the B.W.G., and when taking an 
order shun as much as possible any reference to standard measure 
or weight. The reason of this is, I suppose, knowing the diffi- 
culty of rolling to any exact thickness, and the B.W.G. being 
either something or nothing if I may so term it, there is always 
a loophole to fall back upon in the common event of error and 
complaint. Having suffered much annoyance during a long 
experience from wrong gauges, I gave up the B.W.G. altogether 
= confine the manufacturer to a certain weight of sheet, allow- 
ing him a small margin oa and minus seventing to say a 
quarter gauge over and under in the lighter gauges. It gave rise 
to a good deal of grumbling, and I dare say I have to pay more 
for my sheets in consequence, but it suits me better. know 
exactly what I am doing, and have not to put on one side perhaps 
about one half of a delivery of sheets for being too thick or too 
thin. To my mind the Birmingham wire gauge is a delusion 
anda snare to all whom it concerns, and the sooner standard 
measure or weight is adopted the better. Tav. 


Sr1r,—Your footnote attached to the letter of your corre- 
spondent “‘H. E.,” mentioning the unsatisfactory condition of 
the Birmingham wire gauge, very orey draws attention to a 
question of much interest and utility, for as far as I have yet 
been able to discover, there does not at present exist any 
absolutely authoritative wire gauge standard. Some time ago, 
being much inconvenienced by the differing sizes in what was 
supposed to be the same gauge of wire, I wrote to several prin- 
cipal wire-drawers and others for scales, and the following 
— may be taken as a fair sample of the returns 
received :— 


Gauge No. 9. 12. 14. 
Webster and Horsfall .. .. .. .. eter “148 .. ‘109 .. 083 
Johnson and Nephew .. .. .. 242 (104 .. 082 
On, .. 0 ” — 106 .. 084 
sas. ‘ws 150 .. .. °085 
Tue ENGINEER... .. .. «2 ” 155 .. ‘110 .. °085 
**Colliery Manager’s Pocket-book” .. ” 158 .. °109 .. 083 


Permit me to suggest that in these days of the ever recurrin 
conference and congress so easily convened, time would be wel 
- ase if about a dozen or twenty leading men representing 
the principal wire-drawers, rope manufacturers, engineers, 
and gauge-makers, would meet at Birmingham and determine 
what shall henceforth be authoritatively signified by the term 
* Birmingham Wire Gauge.” The present system of expressing 
different sizes by numerals is simply arbitrary and unmeaning, 
whereas a scale expressed by decimals of an inch would be always 
precise and unquestionable. 

ferring more particularly to your correspondent’s inquiry, I 
should say ‘012in. may fairly be taken as what would be allowed 
as No. 30 gauge. Messrs. Ormiston and Co.’s scale gives ‘014 for 
this size. I hope others will take up the question practically. 

GasTRILL WILKINS. 
Broad-green-avenue, Croydon, November 3rd. 


S1r,—You would oblige if you would kindly permit us to state 
in your journal, in continuation of our last letter, more particu- 

ly the reasons of our inquiry, and something we have learnt 
since we wrote to you. It may possibly be of interest to your many 
readers, to whom an exact knowledge of what the B.W.G. repre- 
sents ought to be of the greatest importance. 

We export rolled brass to countries where these 8 are also 
made, and therefore we come into competition with the foreign 
makers, who are in the habit of supplying ‘31 mm. without extra 
charge. This of course is equal to ‘012in., and as we always 
thought 30 B.W.G. But, say the manufacturers, this is Stubbs’s 
gauge which we do not recognise, and this number equals only 

in. 

rom inquiries we have since made we find there are one or two 


more brass mills which claim the greater thicknesses for the ! th 


B.W.G., and acknowledge that the difference indicated has been 
a fruitful source of dispute ; to avoid them, one house now shows 
the, or rather its, gauge equivalents on its list, viz., 20 W.G. 0°37, 
whilst we have it as 0°35, and so on through every following 
number, from 24 W.G., upwards, the difference being exactly 
that of one gauge number, and it would apvear that this differ- 
ence is caused pemcpeny by an arrangement with, or dictation 
by, the workmen, who choose to interpret the B.W.G. with the 
greater thicknesses, 

If then really some brass masters are so much the slaves of 
their workmen—query, workmasters?—that they must call 
thicknesses by gauges different to the rest of the workd, they 
might nevertheless issue their lists by the usual numbers, and 
thus not mislead buyers whatever the gauges may be understood 
to represent in the mill itself. It would, however, seem a pity 
that CContenastans are prepared to see orders slip into the hands of 
foreign makers rather than force an arrangement with their men 
to make 20 to 30 B. W.G. as it is understood nearly all the world 
over, 

In writing this we are only seeking for information, and if we 
are wrong in our conclusions we shall be pleased to be corrected. 


Henry Eaves anp Co, 
28, Masshouse-lane, Birmingham, 
November 


VENTILATING FANS. 


Sir,—In your issue of the 22nd ult. I saw a reprint of a paper 
on the Schiele fan, taken from the “Journal” of the British 
Society of Mining Students. I a Ay say that I oriticised that 

— rather severely in the number of the “Journal” which 
ollowed the appearance of that article, which was in March last, 
pointing out that the experiments did not at all agree together, 
and also showing that a Guibal, or other fan getting as good a 
vacuum, would at same periphery speed have obtained twice the 
water gauge got by the Schiele, and would consequently circulate 
much more air at same ar speed. 

These criticisms of mine, I may add, were never replied to by 
the author of the paper. As some of the statements in the paper 
are rather misleading, I trust you will be good enough, in 
fairness, to insert this. T. P. Bow kes. 

Heddon-on-the-Wall, Wylam-on-Tyne. 


THE THOMAS-GILCHRIST PROCESS AT ESTON. 


Sir,—Referring to the notice of the above in your issue of 
Oct. 29th, you observe that “when the white hot ingot is taken 
out it is placed on the bogie and drawn by a small locomotive to 
the rolling mill, and rolled into lengths of 150ft., after which it 
is rolled into rails.” This is scarcely correct. You should have 
said that the white hot ingot after being co and roughed 
down, is afterwards rolled into rails of 150ft. lengths and 
upwards, which are then cut into lengths and drilled, You then 

0 on to_say that three very powerful engines have been laid 
by Messrs. Galloway and Co. ‘The inference froin this is 
that their — are employed in rolling the ingots or rail: 
whereas such is not the case. The rails are rolled in a mil 
driven by a pair of reversing engines made by ourselves, having 
48in. cylinders, 4ft. Gin. stroke. Davip Davy. 

Park Ironworks, Sheffield, November 2nd. 


THE RAILWAY ACCIDENTS, 


Sir,—I beg to inform you that my pro —as follows—has 
been laid before the Board of Trade and the Y meme railway 
companies :—‘t How to diminish railway accidents. Give the 
companies a direct inducement to adopt the costly recommenda- 
tions of the Board of Trade—thus: Any company which has no 
preventible accident to a train, whereby passengers are killed or 
injured for a quarter of a year, shall be entitled to remission of 
the passenger duty for that quarter, and so on; or the period 
might be one-eighth of a year with the largest companies.” 

f a company then earned half a year’s remission it would be 
an appreciable sum towards adopting extra precautions ; and if 
the whole of the remission earned were spent in extra precautions 
the net gain of the company would be the cost of accidents 
averted by these extra pepe Each succeeding year, too, 
would reap the benefit of the extra expenditure of previous years, 
so that in two or three years preventible accidents would begin 
sensibly to diminish. 

According to Dr. Calvert’s report on railway accidents for 
1879, not 5 per cent. of passenger trains were fitted with a con- 
tinuous brake, notwithstanding all the circulars for many years 
from the Board of Trade, and these words occur almost to 
monotony in the yearly reports of the inspecting officers of the 
Board of Trade: ‘This collision would have been prevented if 
the driver had had at his command a continuous brake.” Accord- 
ing to last year’s returns there were 132 collisions in which pas- 
senger trains were involved. It may be then fortunate that the 
poner duty has not been abolished, so that a substantial 

nus may stimulate the companies to earn the remission by 
avoiding accidents. R. Varwey. 

Laleham, South Norwood Park, 8.E., 

November Ist. 


FORMUL2 FOR THE DISCHARGE OF RIVERS, 


Srr,—A work has lately come into my hands entitled ‘‘ Kutter’s 
Hydraulic Tables,” being a translation from the German. The 
translator’s preface entirely goes to show that British engineers 
have done nothing for the advancement of hydraulics, and states 
“that the defective formule of Eytelwein, Stevenson, Dubuat, 
Prony, &c., are used as the basis of calculations of discharge for 
= which are still unfortunately believed in by the unre- 

ecting.” 

Allow me just to point out to your readers that my father—in 
an article in the eighth edition of the ‘‘ Encyclopedia Britannica,” 
which was republished under the title ‘‘ Canal and River Engineer- 
ing,” in 1858—proved conclusively that the formule of Robison, 
Leslie, Ellet, Beardmore, Dubuat, and Eytelwein were not 

nerally applicable, and, at the same time, stated that he had 
ound experimentally that the formula V=c»/ys gave good 
results, provided the factor ¢c was made a variable, two ves 
for which he gave, suitable for the class of rivers of which he 
was treating. This formula Kutter seems also to have found the 
best, and gives a formula for the determination of ¢ applicable to 
all streams, thus corroborating my father’s results so far as the 
general principle is concerned. 

I don’t wish in these few remarks to detract from the merit of 
Kutter’s work, but simply to point out that the general principle 
of the flow of rivers has not been overlooked by British engineers, 
as his translator a) to think. CHARLES A, STEVENSON. 

Edinburgh, Ist November. 


THE DRAINAGE OF IPSWICH. 


Srr,—I bene you will kindly allow me space for a few lines in 
reply to Mr. Bruff. I do not think my statements are mislead- 
ing. It is a received axiom that sewers to be self-cleansing 
must have a rate of flow of not less than 150ft. per minute. The 
highest velocity obtainable in the Ipswich outfall sewer, sup- 
posing it to be laid straight from end to end and running full or 
alf-full, is 151ft. 3 minute ; but every bend, every sump, and 
every junction as laid will reduce this velocity, so that it must 
fall short of the required amount even under these exceptional 
circumstances. The sewage of a town of 50,000 inhabitants, 
supposing the whole town to be sewered, which I believe is not 
the case in Ipswich at F pee would amount to about 240,000 
cubic feet per diem. half this amount runs off in six hours 
e discharge 


will be, in round numbers, at the average rate of 
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340 cubic feet per minute, and for the remaining eight hours at 
the rate of 110 cubic feet per minute. With a discharge of 340 
cubic feet the depth of sewage in the centre of the sewer will be 
about llin., and the velocity 106ft. per minute; with a pry 
of 110 cubic feet per minute the depth will be Gin., and the 
velocity 77{t. per minute, or little more than half the required 
rate of flow. Under these circumstances the sewer will not be 
self-cleansing ; therefore sewer gas will be created in it, and the 
street ventilators will smell, and if they are closed the gas will 
find an exit through house drains. Sumps cannot do otherwise 
than collect the solids, which must ferment and give off gases, 
and any irregularity in the channel must retard the flow, which, 
as I have shown, cantiot under any circumstances be more than 
151ft. per minute. 

There are other causes having a retarding effect on the rate of 
flow, but I have already taken up enough of your space, and 
have sufficiently indicated my meaning without onenteg further 
into the matter. ‘The fact that this scheme was devised twenty- 
five years ago does not seem to me an argument in favour of 
its perfection, but rather the reverse. 

Reeinatp Mippreton. 
5, Westminster-chambers, Nov. 1st. 


VALVE GEAR, 


S1r,—In looking over your clever and comprehensive method 
of illustrating the weekly patent list, I observed a description of 
valve gear, patented by Mr. Ramsbottom—No. 1060—in which 
he allows the valve to close by a knuckle joint in the valve rod. 
Having had to make a large rotative pumping engine in 1873, I 
arranged a valve gear—of which I beg to hand you a sketch— 
very closely embodying the principle of Mr. Ramsbottom’s gear ; 
but instead of the knuckle joint, that in my valve rod is an 
ordinary double eye joint fitted with a light roller on the same 
joint pin, and was called the elbow joint vaive gear at the 
time. It will be seen that when the valve rods are in their 
normal position, the rollers are carried by the rests between the 


ECCENTRIC 


double reciprocating bar, and on being pushed forward in the 
action of lifting the valves, they are rolled up the inclines at the 
end of each rest until the rod is raised above the direct line of 
thrust, when the valve closes. In this case you will observe the 
cut off inclines are separate for each end of the engine, and 
worked by hand, which is ag convenient for this class of pum 
ing engine; for, although the oad may be tolerably constant, it is 
very difficult to get an exact balance in the pump wock. 

In the sketch, A is the double reciprocating bar worked by the 
excentric; B the adjustable rests with the cut off inclines 
formed at their ends; C are the rollers fitted into the elbow 
joint valve rods. i 

In engines wlth variable loads, the cut off inclines are con- 
trolled by a governor. R. M. Ocue. 

Grange Iron Works, Durham, 

October 27th. 


THE THEORY OF COLD-AIR MACHINES. 


Sir,— Various questions of a more or less complex nature con- 
nected with the working of that form of refrigerating machine 
which depends for its efficiency on the compression and expansion 
of air, bid fair to assume an importance they never before 
possessed, and attention will be turned to the various statements 
of the laws of the expansion of gas Jaid down by Thompson 
Rankine, Clerk-Maxwell, and others. These laws will be tested 
and examined, and if they are found wanting, will be rejected. 
Many of your readers may perhaps be shocked by the breathing 
of a suspicion that a doubt can be cast.on the avcuracy of such 
authorities as those I have named. But there is really no cause 
for offence, and Rankine and Maxwell were they alive would be 
the last to assert that we know all about gaseous laws. Whether, 
however, the laws in question will or will not be able to bear the 
brunt of minute investigation scot free, it will remain a fact 
that many statements concerning the expansion of gas are to be 
found in text books which require some explanation, because as 
they stand they are inconsisteat with facts, and with your per- 
mission, Sir, I will call attention to one or two of them. 

First let me take M. Mallard’s data quoted by yourself last 
week, M. Mallard stutes that the work required to compress 
1 lb, of air to two atmospheres is = 23,500 foot-pounds, and that the 
operation of compressing the air will raise its temperature 117 deg. 
The specific heat of air is ‘237 and 117 X ‘237 x 772 = 21,406 foot- 
pounds, We have thus 23,500 — 21,406 = 2094 foot-pounds un- 
accounted for. It is clear that M. Mallard does not consider 
that the whole of the work expended in compressing air 
adiabatically is converted into heat. 

If now we turn to D. K. Clark’s Rules, Tables, and Formule, 
we shall find at page 903 the following : ‘‘ The work expended in 
compressing 1]b. of dry we in terms of temperatures is for air 
W = 183'45 (T!—T). at is, the net work expended in com- 
ee 1 1b. of gas is equal to the increase of temperature or the 

ifference of the initial and final temperatures in Fahrenheit 
degrees multiplied by the specific heat in foot-pounds, at constant 
pressure.” Applying this to the case stated above, the foot-pounds 
amount to 21,463—the small difference between the two modes 
of calculation arising solely from the greater use made of fractions 
in one case than the other. We have here a definite statement 
that the whole of the work done in compressing the gas reappears 
as heat; the words ‘‘net work” only refer to the assistance given 
by the pressure of the atmosphere to the compressing engine, and 
do not affect the statement, as will be seen by those who will 
consult the book from which I have quoted. 

So far I have dealt with air compressed adiabatically. But 
when a pound of dry air is compound isothermally to double its 
initial pressure the work done will be 9631 foot-pounds, In this 


case none of it is converted into heat, but the whole of 
it is supposed to be stored up in the shape of what is called 
‘ potential energy” in the compressed air. Let us go back now to 
one pound of air compressed adiabatically, and suppose that we 
cool it down, and presume the whole of the heat supplied to 
be imparted to it by the work of compression ; this amounts to 
21,463 foot-pounds. After it is all gone, and the air has been 
reduced to its initial temperature of, say, 62 deg., it will occupy 
one half the volume that it did at starting, it will exert double 
its initial pressure, and it will be not only in a position to perform 
work, but will actually do it; consequently we have here per- 

tual motion, or, at all events, a machine which creates power ; 
for in theory, at all events, the whole of the work done in compress- 
ing the air is converted into heat. ‘That heat may be recovered 
and reconverted into work, and we shall thus have air compressed 
for nothing ; and as compressed air in expanding can do work, 
then we shall have work for nothing, that is to say, a machine may 
beconstructed, in theory at least, which will create power. But this 
is absurd ; consequently the whole of the work expended in com- 
pressing one pound of air is not represented by the rise in 
sensible temperature of the air, as stated, not by Mr. D. K. 
Clark alone, but by several other writers on the subject. To me 
it appears to be evident that the work of compressing a pound of 
air must be divided into two portions ; one is employed in over- 
coming the mechanical resistance of the air to reduction in 
volume, and it amounts with a two-fold compression to the 
round numbers 9632 foot-pounds. The other portion is 
expended in raising the temperature of the air, and amounts 
within the same limit of pressure and volume to 21,463 foot- 
pounds. The total work will therefore amount to 21,463 + 
9632 = 31,095 foot-pounds. _M. Mallard’s figures agree neither 
with mine nor with Mr. D. K. Clark’s; perhaps the latter 


‘gentleman may be able to clear up the discrepancy. 


The second point to which I will refer is the statement that 
when air—or any gas—is compressed slowly there will be no rise 
in temperature. This view is held I know by many persons, 
and has appeared authoritatively in your own columns. Yet I 
venture to assert that it is an erroneous statement. It 
is based on the presumption that the heating of a gas 
by compression is solely due to the agitation of its 
molecules, In fact it is a direct deduction from that 
assertion, and is supported by menof as much authority as Tyndall. 
I submit, however, that the theory is based on an insufficient 
basis. The foundation for it is Joule’s well-known experiment. 
Two vessels similar in every respect were united by a stop cock. 
In one air was compressed to 22 atmospheres, and the apparatus 
was then permitted to cool down to the atmospheric temperature ; 
both vessels were then immersed in a vessel containing water, in 
which was placed a delicate thermometer, a stop cock was then 
opened and air permitted to flow from the full to the ay 
vessel. No cooling of the water in the exterior vessel ensued. 
From this Joule deduced that no change of temperature occurs 
when air is allowed to expand without doing mechanical work. 
The converse of this is that no change of temperature occurs when 
air is compressed without doing mechanical work upon it, and 
only then. To explain Joule’s result, it has been ey that 
no doubt the air in the bottle from which it was flowing was 
cooled down ; but on the other hand, the air in the bottle into 
which it was rushing was heated by the collision of the molecules 
with each other and the sides of the vessel, and that one vessel 
heated up the water as much as the other cooled it down. 
Furthermore it is taken for granted that when air is compressed 
slowly, no mechanical work is done upon it, and therefore there 
is no rise in temperature. I am quite at a loss to find any other 
ground for the assertions to which I take exception than the fore- 
going, and I venture to assert that it does not in any way justify 
the assumption made. 

In point of fact, although Joule’s experiment has been used to 
prove that when air expands without doing work it is not cooled, 
the experiment itself may be made to prove the very opposite. 
In Figs. 1 and 2 are shown two precisely similar sets of apparatus, 
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identical with that used by Joule, with the exception that in D, 
Fig. 2, we have a piston C. Below this piston is air, in A is air 
compressed to 22 atmospheres pressure. Now this air in expand- 
ing into B must drive the piston down, and compress the air 
beneath it in D, and this air will give out heat to compensate for 
that lost by the air in A. What really takes place is this. When 
the cock H, Fig. 1, is opened, a quantity of air first flows in and 
fills B to, say, atmospheric pressure. This is immediately fol- 
lowed by another portion of the air from A, which compresses B, 
and in compressing it raises its temperature. This again is fol- 
lowed by another portion, which compresses both the first por- 
tions still further, raising the temperature still higher, and so on 
until equilibrium is reached. From which it appears that the 
air in passing from A to B does work, and the heat generated in 
the performance of this work by compression is the exact equiva- 
lent of that lost by the air in A by expanding; and it can in 
no way be used to prove that the expansion of air without per- 
forming work is not attended by a fall in temperature. Again, 
in the first place, it is clear that Rankine, who was an eminent 
authority on such matters, held that heat became latent, during 
expansion ; that it was expended or disappeared in doing internal 
work, quite apart from external work. Secondly, Joule’s 
experiment proves nothing whatever against the cooling of 
air by free expansion, and without the performance of any 
work save internal work. That air so expanded is reduced 
in temperature is a patent fact which a thousand laboratory 
experiments could not countervail. The truth is that air cannot 
expand without performing work—internal work done in 
driving its own molecules further apart. Rankine, so far 
as I am aware, always adopted this doctrine. He always 
speaks, as you have already pointed out, of “‘the latent 
heat of expansion,” the heat which ‘disappears due to 
the performance of internal molecular work,” and soon. 
“When,” writes Rankine, ‘‘ the expansion of a gas takes effect, 
not by enlarging the vessel in which it is contained, and so per- 
forming work on external bodies, but by propelling the gas itself 
from a space in which it is at a higher pressure, Pa, into a space 
in which it is at a lower pressure, Pb, a portion of work repre- 
sented by of: - V dP, is employed wholly in agitating the 
particles of the gas, and when the agitation so produced has 
entirely subsided throngh the mutual friction of these particles, 
an equivalent quantity of heat is developed, which neutralises 
the previous cooling.” Here then it is clearly stated that during 
free expansion the air is cooled, the reheating being a subsequent 
operation. In another place Rankine gives the following equa- 
tion for ‘‘the latent heat of expansion ”:— 


t 
To the ordinary theory of what takes place exception must be 


taken, the frictional theory being to me, and to many others, 
wholly unsatisfactory. Perhaps I have said enough to show that 


much that is accepted cn this tubject now as tiue was never 
taught by one of the most eminent authorities on this subject. 

I will not at present trespass further on your space. 1 have, 
however, said enough to indicate that certain statements made in 
important text-books require elimination and explanation. 
Possibly some of your readers may be disposed to take the subject 
up where I have left it, and either set me right, if I am wrong, 
or if I am right, aid me in getting text-books corrected. ®. I. 

London, November Ist. 


BREWING IN AUSTRIA. 
No. V. 


From what we have said it will be understood that 
cooling apparatus plays a very important part in the 
Austrian brewery. It assumes, indeed, very considerable 
dimensions, and is often of a complex and elaborate 
character, as will be seen from the engravings which we 
publish at page 346. 

Oscar Kropff’s cooling apparatus, as shown in 
Fig. 28, consists of a battery of vertical tubes of large 
dimensions, through which the air to be cooled is driven 
by a blower. In the first, third, and fifth tubes water is 
allowed to fall in the form of rain through a sieve at the 
top, while the air is driven in the opposite direction. All 
impurities in the water are thus retained, and the mois- 
ture of the air being condensed by the cold is taken up 
and precipitated by the falling water. Cenerally speak- 
ing, only spring water is used in the first tube, and iced 
water in the others, the latter, after it has passed the 
apparatus, being again returned to the ice chest. The 
tubes are made of light sheet iron. Asa rule 1000 c.m. 
of cooled air per hour are sufficient to keep a cellar con- 
taining 400 cub. met. at a temperature of 36 to 38 deg. 
Fah. A complete arrangement of ice machinery, cold air 
apparatus, and the mode of applying the same to a cellar 
are shown in Fig. 29. A is the patent air cooler. B, 
the cold producing machine. C, the iced water pro- 
ducer. D, the ice producers, E, the feed-water cooler, 
a similar apparatus to A, with only one pipe. F is the 
blower. G, the iced water pump. H, the water pump. 
I, the engine. K, the ammonia pump. L, the water 
back. «@ is the pipe leading the iced water to the 
fermentation coolers, and to the air coolers. 0 is 
the intake for fresh air. c, the junction pipe between 
the apparatus A and E. d, the branch from which 
the cold air is led to the different cellars. e is 
the drain for catching the water after it has passed 
the apparatus. fis the feed pipe to the fermentation 
vats, and g, the return pipe from the vat coolers to the 
drain. 1 and 2 are store cellars, 3 the fermentation 
cellars, and 4 the compartment for the coolers. The 
cold air enters at the top, and sinks by gravity, so that 
it does not mix with the air in the cellars, but continues to 
fall in a constant stream. The machine used in the manu- 
facture of the ice and the iced water is an ammonia “ab- 
sorption” machine, differing from the ammonia “compres- 
sion” apparatus, in that as the latier requires consider- 
able power, the former takes less power, but requires a 
large quantity of water for cooling. The apparatus is 
shown in Fig. 30. A is the ice machine. B 5 ice pro- 
ducers. C, cold water producer. D, water back for 
cold water producer. » condenser and absorber. F, 
ammonia boiler. N, water pump. PP, tank for ice 
machine. The ammonia vapours are separated in the 
boiler by the action of steam, condensed in the cooling 
coils into a liquid form, collected in small vessels, and in 
this state conveyed to the ice producers in which the 
water is frozen. The ammonia vapours after evaporation 
in the coils of the ice producer are returned to the 
absorber, where they are brought into contact with the 
water from the boiler, which being poor in ammonia, 
rapidly absorbs the vapours, and is then pumped back 
into the boiler to be used over and over again. As the 
enormous tension of 10 to 12 atmospheres with the 
ammonia compression machines is here reduced toa 
minimum, a 4-H.P. engine is sufficient to produce from 
15 to 20 ewt. of ice per hour, or to reduce the tempera- 
ture of nearly 20,000 gallons of water, or 200,000 cub. 
met. of air 1 deg. Fah. per hour. 

Figs. 31 and 32 show a complete cooling establish- 
ment, by Herr A. Neubecker. As will be seen 
from the engravings, A A are the cooling pans, 
and B the water back on the top storey. On the 
second floor stands C, the back for the warm water 
that has passed through the cooling apparatus D D on 
the first floor and the hopper of the ice elevator T. The 
first floor contains the beer cooling apparatus D D, the 
iced water reservoir E, and the iced water pump F. In 
and hanging from the ceiling of the ground floor are G 
the iced water strainer, and H the filter sacks through 
which the wort is strained into the collecting trough I, 
which rests on the yeast mixing vat K. Lis the beer 
pipe to the fermentation vats, M the iced water pipes to 
the vat coolers O, N the return pipe for the water, P, Fig. 32, 
an auxiliary back, Q the iced water pump in the cellar, K 
the driving shaft, S a vertical shaft to work the cellar 
pump, U is the ice shoot. The course of the wort is as 
tollows :—When it has remained sufficiently long in the 
cooliug pans A A to deposit a portion of its turbidity, it 
comes to the cooling apparatus D D with from 120 deg. 
to 165 deg., and leaves it cooled down to 36 deg. to 
39 deg. to pass through the filter sacks on its road to the 
yeast vat. The sacks are made of cotton specially wove 
for the purpose, with a covering of strong hemp hose to 
prevent them from bursting. Practice has shown that it 
1s disadvantageous to allow the wort to lie too long in 
the cooling pans, but rather, when it has decreased in 
temperature from 167 deg. to 140 deg., to further reduce 
it as quickly as possible down to 36 deg. to 39 deg. by 
means of the beer cooling apparatus. By doing this, 
however, the purpose for which it is allowed to remain in 
the pans—depositing its sediment—will not be attained, 


in addition to which the wort during the cooling is apt 


to “ break” or become cloudy, therefore the interposition 
of filter sacks between the cooler and the yeast vat. 
obviates two evils, and if the excise authorities could 
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only be persuaded to adopt backs instead of the 
existing pans for gauging the wort the breweries might 
be pee BY with one storey less than at present, and the 
operation of gauging be performed with far greater ease 
and accuracy than at present. The filtering process is 
quite new, but has already been adopted in several 
breweries with most satisfactory results both in quality 
of the beer and in economy of time and labour. 

The fame of Austrian beer has led to the employment 
of Austrian brewery engineers in other parts of the 
world than their we on 
page 346 a very complete brewery designed in Austria, 
the whole of the plant for which was supplied by the 
Germania Company, of Chemnitz. The beers hitherto 
drunk in Australia have been either imported English or 
home-brewed strong top fermentation beer, until German 
and especially Vienna lower fermentation beers, brewed 
somewhat stronger on account of the transport, found 
their way into the country. Now as the lighter beer is 
found better suited to the hot climate, and less expensive 
and injurious to health than the heavy native product, 
demands have been made for plans and estimates for a 
complete establishment on the North German and 
Viennese systems. The result is the design we illus- 
trate, in which the Austrian requirements have been 


adapted to the climatic influences of a warmer latitude. 
The brewery is intended to produce at present 330,000 
gallons per annum, but as will be seen from Figs. 33, 
34, and 35, provision has been made for doubling the malt 
kiln and the boiling house. Owing to the impossibility 
of laying the cellars N os Han, § the same system has 
been adopted as at the brewery at Liesing, by Vienna ; 
the walls are thin and double, filled in with a bad con- 
ductor of heat, and protected by earthwork on the out- 
side from the influence of heat. All the other buildin 

where ible, are half timbered. The greatest diffi- 
culty a brewery in a hot climate, producing beer on the 
bottom fermentation system, has to contend with, is the 
attaining and retaining the necessary low temperature. 
without which the undertaking must fail. The idea o 
an ice cellar was at once given up—and an ice machine 
was adopted, not only to supply ice for the coolers 
and fermentation vats, but to provide sufficient cold 
air for the fermentation and store cellars at the 
same time. Several peculiarities n in such a 
building on account of the climate are not shown, as 
they are not characteristic of the brewery itself. The 
Vienna system has been taken as the leading principle 
throughout—asmuch mechanical labour has been adopted 
as possible, not only on account of the cost, but of the 


extra rapidity with which every manipulation must be 
carried out in so warm a climate. Malt floors have been 
adopted instead of mechanical spargiug machines, = 
cipally because a large amount of barley must be kept 
in store, and the underlying space would otherwise have 
been wasted. 


SIR THOMAS BOUCH. 

Ear y on Saturday morning last, Sir Thomas Bouch, C.E., 
died in the 58th year of his age at Moffat, where he had been 
staying several weeks with the hope of benefiting his health. 
He had not been quite well for several years, and it is believed 
that the fall of the Tay Bridge and its deplorable conse- 
quences, together with the abandonment for the present of his 
scheme for the bridging of the Forth, to some extent hastened 
his end. Although in indifferent health, as we have said, for 
several years, it was not until about three months ago that he 
was laid aside from business, and he appeared to be recover- 
ing when he caught a cold which arrested his convalescence, 


and in a short time proved fatal. Of latemuch sympathy has 
been felt in the North for Sir Thomas in the trying circum- 
stances in which he was placed by the fall of the Tay 
Bridge, and his death at a comparatively og has 

lisle, in 


caused general regret. Born at Thursby, near 
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1822, his father being a captain in the merchant service, he 
was educated partiy at his native place and partly at a private 
seminary in the English border town, and on leaving school 
he was apprenticed to Mr. G. Larmer, civil engineer. During 
his apprenticeship he had excellent opportunities of becoming 
acquainted with railway engineering, and after superintend- 
ing several works of this description in different parts of 
Fagland, he was appointed resident engineer for the Wear 
Valley line, a post which he occupied until the com- 
pletion of that road. In 1849 Mr. Bouch went to Sceot- 
land as manager and engineer to the Edinburgh and 
Northern Railway, subsequently known as the Edinburgh, 
Perth, and Dundee Railway, and now a part of the North 
British system. It was in connection with this railway that 
he spent a large part of his time in the endeavour to render 
practicable the transport of goods wagons across the Forth 
and Tay ferries. The original proposal was to hoist the 
wagons with their loads of goods by means of hydraulic 
cranes into and out of the ferry steamers. A portion of the 
machinery for this purpose had been designed, when Mr. 
Bouch altered his plans, being of opinion that the process 
would be too slow for coping with the increasing traflic. The 
alternative scheme which was adopted, and has worked quite 
successfully ever since, was the laying of rails upon the decks 
of the ferry steamers. These were connected with the rails 
on shore by means of a hydraulic ‘‘cradle,” so constructed 
as to admit of the running of as many as seven loaded wagons 
into or out of a steamer at one time. This arrangement has 
answered quite well, and has been in operation day and night 
since its construction. Mr. Bouch left the service of the 
Edinburgh and Northern Railway Company in 1851, and com- 
menced business on his own account as a civil engineer in 
Edinburgh. About this time, he appears to have had an idea 
that the development of railways would be slow, and their 
extension limited, unless some means could be devised 
for cheapening their construction. In a hilly country 
like Scotland especially was some such expedient required, 
for Mr. Bouch perceived that the cost of tunnelling and 
cutting would be enormous. To deal with this problem was 
one of the earliest tasks he set himself in Edinburgh. The 
gradual improvement of the locomotive aided him in his 
object, which took the shape of the introduction of steeper 
gradients than had formerly been admissible in railway engi- 
neering, and the consequent saving of much time and money. 
It is admitted that the adoption of this principle gave a great 
stimulus to railway construction in Scotland, and it also led to 
Mr. Bouch being very extensively employed to carry out rail- 
way undertakings. In succession, he was engaged as engineer 
for the Peebles line, twenty miles in length ; the Leven line, 
six miles ; the Leslie line, five miles; the Kinross line, eight 
miles ; and the Leadburn, Linton, and Dolphinton Railway, 
ten miles in length. Subsequently he designed the Kirrie- 
muir and Blairgowrie Railway, the Crieff Junction line, the 
Crieff and Methven line, the Penicuik line, the Edinburgh, 
Loanhead, and Roslin line, the St. Andrew's line, the Glas- 
gow and Coalbridge Railway, the Leith and Granton new con- 
nections, the Newport line, the Arbroath and Montrose Rail- 
way, seventeen miles long, which is now approaching 
completion, and which haz cost about £220,000; and the 
Edinburgh Suburban Railway, seven miles in length, 
sanctioned in last session of Parliament, the estimated 
cost of which is £225,000. These do not exhaust his Scotch 
schemes. There were others, which it would occupy too much 
to particularise, among which may be mentioned the 
Darlington and Barnard Castle Railway, 20 miles in length ; 
South Durham and Lancashire Union Railway, 50 miles ; Eden 
Valley Railway, 20 miles; Cockermouth, Keswick, and Pen- 
rith Railway, 25 miles ; Lancashire Union Railway, 25 miles ; 
and Seven Oaks and Maidstone Railway, 20 miles. He was 
likewise engaged in designing numerous railways which never 
received the sanction of Parliament. A scheme which he 
repared in 1864 for a line trom Edinburgh to Glasgow, witha 
tri ge across the Forth to Charleston was abandoned. but not 
before it led to the amalgamation of the Edinburgh and 
Glasgow Company with the North British. A design of Mr. 
Bouch’s was also in part selected by a committee of the House 
of Lords and Commons, along with plans by Mr. Fowler, for 
the Metropolitan District Railway. 

In £858 he constructed a stone pier and lattice girder bridge 
over the Tees, having five spans of 120ft. each, their greatest 
height from the river being 130ft. He likewise designed the 
Deep Dale Viaduct, with 11 spans of 60ft. each, the greatest 
height being 160ft. above the water; the Beelah Viaduct, 
sixteen spans of 60ft. each, the piers consisting of cast iron 
columns, the extreme height being 196ft.; the Redhaugh 
Bridge over the Tyne at Newcastle, with two spans of 260It. 
each, and two of 240ft.; and the Bilston Viaduct, which is a 
lattice girder bridge erected on piers of brick. 

Sir Thomas Bouch’s connection with the Tay and Forth 
Bridges is well-known. He was knighted by the Queen a 
short time after her Majesty had passed over the Tay Bridge 
on her way from Balmoral. 

Althougn he made a few small railways in the South of 
England, he was much better known in the North and in 
Scotland. The most important works constructed under his 
name were the Beelah and the Deep Dale viaducts on the 
South Darham and Lancashire line, and the Hownes Gill 
Viaduct on tle Stockton anl Darlington Railway. His own 
contributions to the ‘‘ Proceedings ” of the Institution of Civil 
Engineers are comprised in a few pages of discussious of 
papers describing works carried out under hisname. Thus in 
a paper ‘On Railway Ferries across the Forth and Tay,” 
carried out under Mr. Bouch’s name by Mr. W. Hall, it is 
stated, and not questioned, that Hall matured and carried the 
designs into execution, while Bouch admitted that it was due 
toa Mr. Grainger to say that the idea of sucha ferry was his. 

In the discussion on a paper on the Hownes Gill Viaduct 
by Mr. W. Cudworth, Mr. Bouch gave his reasons for selecting 
the materials employed, these being chiefly cheapness. It 
seems that the design for the Hownes Gill Viaduct was made 
by Mr. Bouch for a Mr. J. Anderson, a well-known and able 
contractor, who sent in the design with a tender to the railway 
company. It was, however, submitted to Robert Stephenson, 
and when afterwards employed it was considerably altered in 
the necessary directions for increasing its stability. Some of 
the piers are 110ft. to 114ft. in height, and these were con- 
siderably lengthened to give lateral stability by means of 
abutment additions, and were also increased in width, and 
invert arches turned between them. The way in which Mr. 
Bouch then spoke of the abutment additions suggests rough 
rule-of-thumb modes of procedure and reasons for ‘“‘ putting a 
bit on or taking it off.” The Beelah Viaduct, constructed 
under his name, was designed by Mr. Robt. H. Bow. Some 
years ago the North British Railway Company spent no less 
than £41,000 on what is now characterised a preposterous 
project for crossing the Forth at Charleston, and it is a little 
surprising that after this ill-advised and ill-considered piece 


of business he ever got much bridge work entrusted to him. 

In November, 1850, he sought for admission into the 
Institution of Civil Engineers, and was admitted as an 
associate. He was then engaged on the Edinburgh, Perth, 
and Dundee Railway. After he had been a pupil of Mr. G. 
Larmer, he was engaged in various ways for some time, 
and subsequently he was resident engineer of the Wear 
Valley Railway, of which he was engineer from July, 
1849, being at the same time engineer for the Edinburgh, 
Perth, and Dundee Railway, retaining that position three 
years. He had also been about two years engaged in railway 
surveys under Mr. Locke, about that time President of the 
Institution of Civil Engineers. In 1858 he was made a 
member of the Institution. 


THE GLASGOW NAVAL AND MARINE 
ENGINEERING EXHIBITION, 

AN important exhibition, illustrative of the rise, progress, 
and present position of naval architecture and marine engi- 
neering, was opened at Glasgow on Monday night, under the 
auspices of the Town Council and the local engineers and 
shipbuilders. The exhibition is held in the Corporation 
Galleries, where a full dress conversazione took place on the 
occasion of the opening. Lord Ravensworth, president of the 
Institution of Naval Architects, assisted at the inaugural 
ceremony, Which was also taken part in by Mr. John Burns, 
of Castle Wemyss, Mr. J. L. K. Jamieson, late of Messrs. John 
Elder and Co., and other gentlemen well known in connection 
with shipping and shipbuilding. The exhibition will remain 
open until the end of April next year, and no effort has been 
spared to render it worthy of the great branches of industry it 
represents. The arrangement of the exhibits has been carried 
out under the direction of Mr. Paton, curator of the Cit 
Industrial Museum, who has performed his part of the week 
in a highly satisfactory manner. 

The exhibits are classified under five headings—viz., (1) 
Naval Architecture, (2) Marine Engineering, (3) Equipment, 
(4) Navigation and Harbour Work, and (5) Miscellaneous. 
That of naval architecture will, doubtless, be the most 
popular with the visitors to the galleries. It includes models 
of British and foreign war vessels, sailing ships, paddle and 
screw steamers, yachts and boats, dredgers and miscellaneous 
craft, and boats and lifeboats. It need hardly be said that 
these will have much interest for the inhabitants of Glasgow 
and the other busy towns of the Clyde valley, much of whose 
prosperity has resulted from the work of its shipbuilders and 
engineers. The shipbuilding industry of the Clyde, which 
reached what may be called its zenith of prosperity in 1874, 
when 309 vessels, with an aggregate tonnage of 277,567, were 
put into the water, has languished somewhat in recent years ; 
but it is now again enjoying a great wave of prosperity, as 
may be judged from the fact that in the course of the ten 
months of the present year now gone 196 vessels have been 
launched, with a total tonnage of about 186,000. New con- 
tracts are being placed almost daily, and these include vessels 
which show a continual advance both in size and speed upon 
their predecessors. 

Before alluding more particularly to the contents of the 
exhibition, it may also be noted that very great progress is 
being made on the Clyde with the construction of vessels 
with cellular bottoms. Messrs. Denny, of Dumbarton, 
must be allowed the credit of contributing in an important 
degree to this important constructive change. When two 
years ago this firm applied this principle to four sister vessels 
for the British Steam Navigation Company, they were met 
with a difficulty in the tonnage measurement of the Board of 
Trade. The Board held that the tonnage of cellular vessels 
should be computed not to the inner skin, but to a line which 
embraced the half of the cellular bottom. The Messrs. 
Denny maintained, on the other hand, that the top of the 
ballast tank would be the just line of measurement, and this 
plea they successfully established in the law courts, so that 
cellular ships have their register tonnage now measured only 
to the inner skin ; and it will be interesting to state that the 
Messrs. Denny have since built vessels of this class to the 
number of twelve, giving, with the four already mentioned, a 
tonnage of 40,000 within about two years. Of course other 
firms are likewise constructing this class of vessel, and it is 
computed that there are upwards of 100 steamers built or build- 
ing on the longitudinal or cellular principle. This, be it 
noted, has been accomplished in about two years’ time, and 
there is insuch a fact ample proof of the enterprise of our 
shipbuilders, the readiness with which they are prepared— 
backed by the shipowning class—to adopt all properly certi- 
fied improvements. 

A prominent place in the centre gallery is allotted toa 
model of the Comet, of Henry Bell, the first steam vessel 
that plied on the Clyde. She was built by John Wood at 
Port Glasgow, and started in 1812. Her dimensions were 
42ft. long—afterwards increased to 60ft.—11ft. broad, and 
5ft. 6in. deep. She had four paddle wheels, shown in the 
model, two on either side, but two of them were soon dis- 
pensed with. At the time she began to carry passengers her 
owner boasted that she would steam between Glasgow and 
Greenock at the rate of five miles an hour. Not far from the 
Comet are models of the latest of the Clyde river steamers, 
including the Lord of the Isles, and the Columba, six times 
the length of the Comet, and steaming at more than four times 
the speed of the pioneer vessel. Between these two extremes 
are many fine vessels, some of which are yet doing excellent 
service, and the whole present at a glance a complete history 
of the Clyde port lake vessels. In a similar way there are 
models showing the gradual improvement of sailing vessels 
and of steamers made of iron, down to the Arizona, lately 
built by Messrs. Elder and Co., which measures 465/t. in 
length, with a tonnage of 5300, and the Servia, now in course 
of construction, which will have a length of 530ft. 
The gradual change of proportion in the vessels, constantly be- 
coming more fine and graceful, is well illustrated in the models. 
There is the same thing observable in the yacht models, the 
series of which terminate with the Vanduara, desigaed by Mr. 
Watson, of Glasgow, which carried off so many conspicuous 
honours during the last yachtingseason. Some of the modelsex- 
hibit forms of naval architecture which have been little else 
than experiments ; and the whole gives a vivid idea of the 
different stages through which the art of iene Ses 
proceeded to its present measure of attainment, The Lords 
of the Admiralty have lent to the exhibition some four-and- 
twenty models of vessels of war, including the Great Harry, 
the Victory—Nelson’s ship—the Devastation, and others 
of ancient and modern date; and Messrs. Elder and Co., 
Napier and Sons, and Palmer, of Newcastle, also contribute 
models of some of the more recent additions to the Navy. It 
is interesting to contrast these latter with the frigate Leander, 


built in 1810 by Messrs. Scott and Co., of Greenock. The model 
of the Great Harry is likely to call attention in Glasgow to the 
fact that she was built by Henry VIII. some years after the 
Great Michael of James IV., of Scotland, and, as the Scotch 
say, to rival if possible that noteworthy vessel. It is a pity 
that there is no model of the Great Michael in existence, for 
she was really a remarkable ship, She was built at New- 
haven, near Edinburgh, and launched in 1511, the date of the 
Great Harry’s launch being 1514. The Great Michael cost 
£40,000, an enormous sum in those days. Her dimensions 
were 240ft. long by 36ft. within the walls, and these walls 
were 10ft. in thickness, constructed of oak. She carried 300 
sailors, 120 gunners, and 1000 soldiers, and she was com- 
manded by a famous character in Scottish history, Admiral 
Sir Andrew Wood. The Great Michael was sold after the 
death of James IV. to the French Government, and it seems 
to be uncertain what was her ultimate fate. 

The Marine Engineering Section contains models of boilers 
and boiler appliances and governors, all of which are interesting 
in their way, although they contain no decided novelties, 
Then in the Equipment Section there are a variety of 
anchors, boat lowering apparatus, pumps and hydraulic ma- 
chinery, steering gear, telegraphs, windlasses, and other 
machines, showing generally the latest inventions and im- 

rovements. The Commissioners of Northern Lights have 
ent a valuable set of models of the more notable lighthouses 
around the Scottish coasts, with examples of lighting appa- 
ratus ; and Mr, Deas, the chief engineer of the Clyde Trust, 
shows a complete set of drawings, models, and sections of the 
works in connection with the construction of the Queen’s 


Dock. The marine engineering exhibits are very interesting, © 


but they are almost all well-known, and many of them have 
already at different times been adequately described in the 
columns of THe EnGinger. The exhibits of the Steel Com- 
pany of Scotland, and of the Landore Siemens Steel Company 
(Limited), are likely to attract considerable notice at a time 
like the present, when improvements in the steel manufac- 
ture are receiving so much public attention. 


INSTITUTION OF MECHANICAL ENGINEERS.—A meeting of the 
members of the above Institution was held on Friday in the 
Memorial Hall, Albert-square, Manchester. Mr. Edward A. 
Cowper, the president, occupied the chair, and there was a fair 
attendance. The minutes of the last meeting having been read 
and contirmed, the nomination of officers for election at the next 
annual general meeting took place, and the following gentlemen 
were nominated :—President, Mr. Edward A. Cowper, London ; 
vice-presidents, Messrs. Charles Cochrane, Dudley, Francis W. 
Webb, Crewe; Daniel Adamson, Manchester. Members of 
Council, Messrs. Hy. Chapman, london; David Greig, Leeds ; 
Thomas R. Hetherington, Manchester; Arthur Paget, Lough- 
borough ; George B. Rennie, London; Richard Peacock, Man- 
chester; Samuel W. Johnson, Derby; Charles Markham, 
Chesterfield; Francis G. Marshall, Newcastle-upon-'yne ; Sir 
James Ramsden, Barrow-in-Furness; and Mr. Bernhard Samuel- 
son, M.P., Londun. A paper on recent improvements in the 
machinery for preparing and spinning cotton was then read. It 
occupied nearly an hour and a-half in the reading, and was pro- 
fusely illustrated by diagrams. It would be impossible to give an 
abstract which would prove of the least value of this paper, which 
was in truth a treatise on cotton spinning machinery more than a 
og No one rose to discuss it, in spite of the efforts of the presi- 

ent. In fact, it was altogether too unwieldy for discussion. It was 
followed by a paper on implements and machinery for cultivating 
land by horse-power. It was quite out of place in Manchester, 
and the moment the reading of it began fully half those present 
zot up and left the hall. There was practically no discussion. 
Ve venture to think that these Manchester meetings are a mis- 
take and ought to be abandoned. We fear the last meeting must 
be called a failure. 

THe Society or ENGInerrs.—At a meeting of the Society of 
Engineers, held on Monday evening, November Ist, in the 
Society’s Hall, Victoria-street, Westminster, Mr. Joseph Bernays 
president, in the chair, a paper was read by Mr. Charles J. Alford, 
entitled ‘‘ Engineering Notes on Cyprus.” ‘This paper dealt with 
the water supply of the island, its geology, mineralogy, natural 
productions and general capabilities, considered from an engineer- 
ing point of view. The author commenced by pointing out that 
a great requirement in Cyprus was water. The island had been 
well irrigated at one time, and he saw no reason why it should 
not be irrigated again. He visited the island in 1878. and could 
speak from personal knowledge of its needs and capabilities. The 
island is naturally divisible into three distinct regions and the 
characteristies of these he described at some length. In the rainy 
season there were two considerable streams running—one east, 
the other west—to the sea, in the Northern district, but in the 
dry seasons they dwindled away. The Southern division abounds 
in lofty mountains, but forms the most fertile region. The author 
described the various towns, and asl~ocated the construction of a 
wet dock at Larnaca—some salt lagoons to the west might be 
easily converted by dredging into a convenient harbour. The 
town of Larnaca is much in want of improvement, and its sanitary 
arrangements are simply disgraceful ; water is conveyed to it from 
the hills, about fifteen kilos, distant, by an open aqueduct. 
There isa g road, however, to Nicosia, the capital, with 
40,000 inhabitants. Famagosta is, according to the author, the 
best place for a naval station, and it offers no difficulty in the way 
of constructing railways to all parts of the island. The author 
then proceeded to describe the natural productions of the island. 
Almost the only export at present is the carob-pod. They are 
used for feeding cattle, and in France a brandy is made from them. 
The various fruits and other productsof the soil were then described 
by theauthor. At one time the island brought in arevenue to the 
Venetians of £800,000 a year. Whyshouldit not be worth as much 
to England? The principal mineral productions of the island are 
copper, lead, iron, ignite, asbestos and salt. ‘The author found 
some very ancient copper-workings near the village of Lithrodonda. 
He described at some Jength the result of his investigations. The 
entire absence of roads in the island entirely precludes the possi- 
bility of any attempts to open up mineral deposits at present. 
In dealing with the water supply of Cyprus, the author traced the 
causes of the changes which had taken place in the climate. In 
order to improve matters, the first thing to be done is to stop the 
destruction of trees and to plant again all over the mountain 
slopes. The existing rainfall should be made use of by embanking 
the rivers and bringing the streams in the plains into control. 
The formation of the hills suggests that in many places lodgments 
of water must exist which could be tapped by wells. A glance 
at the geological section attached to the aap accompanying the 
paper sould show what the author considered to be the confor- 
mation of the substrata. As to the water ‘supply of the towns, 
Famagosta must be supplied by wells or by a storage reservoir 
filled from the summer streams. The two other towns, Nicosia 
and Larnaca, only require their present supply to be put under- 
ground in pipes, in place of the existing open aqueducts, and 
a storage reservoir to be built at the source of supply, and 
they will be as well off as need be, the water being at its source 
very pure and good. The author next idered the quest 
of roads, and then dealt with the question of labour. The 
natives of Cyprus are well nigh useless to the engineer—physioal 
weakness,‘ combined with laziness, puts them out of the useful 
amenity Any engineer commencing works in Cyprus should 
import labour from Italy. He concluded by saying that with the 
necessary engineering improvements, Cyprus may become an 
ornaments to the Beith crown, 
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RAILWAY MATTERS. 


Iv Leipzig the tramways have had to be taken up and recon- 
structed in consequence, it is said, uf the nature of the permanent 
way. 

STEAM tramway, branching from the Station of 
the Campagna, and eonnecting Marino and the Alban Hills with 
Rome, was inaugurated on the 31st ult. 

Tue new trunk line between Anicatti and Caldare, in Sicily 
completing the railway communication between the cities 0! 
Palermo, Messina, and Catania, was opened on Wednesday. 

Tue total cost of the Pittsburgh railway riots in July, 1877, the 
claims for damages resulting from which amounted to 3,261,013" 
dols., has been 2,489, 737°97 or nearly half a million sterling. 


In the Ruhr basin the various railways carried 112,280 wagons 
of coal during the last fortnight in September, or 996 more than 
in the first half of the month, and 1262 above the total for the 
corresponding period of 1879. 


Tue Plating Company of the Bishopton-lane Works, Stockton- 
on-Tees, are nickel plating seven full sets of locomotive fittings, 
including the domes and safety valve covers, which are polished 
by a machine designed by Mr. Thomas Fenwick. 


A LArce London merchant house recently purchased 15,000 tons 
of steel rails for the United States. The orders were placed chiefl 
on the Continent, the price, according to the Contract yim 
being about 7s. 6d. per ton lower than English current prices. 


Asa result of an official inquiry into the cause of the fatal 
railway accident which on the 21st ult. befell a passenger train 
from Cologne, near Dortmund, it is stated that the driver, to 
make time, was going at such an abnormal speed that the rails 
were spread, 


A coytract with Herr Krupp, of Essen, Prussia, for the 
supply of 3000 tons of Bessemer steel rails for the completion of 
the Norwich extension of the ro and Fakenham Railway, at 
a price considerably less than that offered by English makers, 
has been concluded by the contractors for that line. 


TuE recent report on the railways of South Australia says that 
it is to be regretted that a gauge of 4ft. 8hin. had not been 
adopted as the general gauge for the South Australian lines; 
3ft. Gin. was not considered suitable for the transcontinental line, 
and the Register blames the Government for calling for tenders 
on the narrow-gauge principle on the northern extensions. It 
regards the transcontinental line ‘‘ not as a vague speculation of 
the future, but as a matter of certainty, only dependent on time.” 


Tue North British Railway Company has given out 
tenders for no fewer than 1000 wagons, the tires and springs 
of which are to be manufactured by three of our leading 
Sheffield firms. The order is already placed. The construc- 
tion of the wagons has also been exclusively entrusted to 
English firms—-Messrs. Craven Brothers, Darnall, Sheffield ; 
Messrs. Harrison Ham, the Holmes Carriage Works, near 
Rotherham ; the Ashberry Carriage Compeny. anchester ; Mr. 
S. J. Clay, Long Eaton and Barrow. The same company have 
ordered another hundred wagons from the Darlington Wagon 
Company. For these wagons the tires and springs will also be 
made at Sheffield. Eleven hundred wagons from one Scotch 
railway company looks as if there was sume confidence in the 
improvement of trade in the North. 


Txu railway from Messina to Palermo is on the point of com- 
pletion, and probably the King and Queen of Italy will be present 
at its inauguration. The completion of this important and expen- 
sive line has been delayed for twenty P bic the concession having 
been granted under the dictatorship of Garibaldi in 1860. Palermo 
will now be reached from Rome by land—with the exception of 
the short passage of the Straits of Messina—in thirty-six hours. 
A correspondent of the Piccolo urges the necessity of completing 
the ehain of railways in Sicily by continuing the line from 
Siracusa to Licata—already in course of construction—further 
west to Girgenti, Sciacca, and Castelvetrano, thus uniting the 
pane of Girgenti and its commercial traffic with the line from 

‘alermo to Trapani. At the same time the various ports ought 
and improved, especially those of Sciacca, Marsala, 
and Catania. 


THE Fe ae pe for erecting the rolling mills of the Central 
Pacific Railroad at Sacramento are now in active progress. The 
site for the building, which is immediately by the side of the over- 
land track, and south of the ay shop, has been cleared and 
staked off for the foundation. Pile-driving for the foundation 
has commenced. When this work is completed the foundation 
for the building will be laid, and be of brick. ‘The building will 
be 80ft. by 180ft., with a lean-to addition for boiler house, &c., 
20ft. wide and running the entire length. This will make the 
building 100ft. by 180ft. The posts or sides of the building will 
be 30ft. in height, and the bridge 53ft. from the ground. ‘lhe 
roof will be of corrugated iron, similar to the depét, and have 
an area of 22,000 square feet. The engines being constructed at 
the shops for these works will be of 800-horse power. It will be 
a vertical engine, with cylinders, 32in. in diameter and 36in. 
stroke, It is expected there will be six furnaces, with a boiler 
for each, to run the engine and the immense steam hammer, which 
will weigh about 10,000 lb. The anvil block, or bed upon which 
it is to play, will weigh about 25 tons. A crane for use at the 
hammer will be of sufficient strength to carry from 25 to 30 tons. 
It is not yet determined whether this will be operated by 
hydraulic power or other method. The purpose of the rolling 
mills is to eventually manufacture everythin in the line of iron 
and steel used by the railroad company, which will ly increase 
the number of its employés and importance of its works in Sacra- 
mento, 


Writinc on railway accidents in Germany, the Berlin corre- 
o— of the Daily News draws attention to the condition of the 
erman railways under State management. He says:—‘‘ Another 
serious railway accident has occurred on the Belgian-German 
frontier, near Herbesthal, on the direct Cologne and London line. 
A collision took place between a nger train and a. goods 
train with great violence. Eight persons were killed on the spot, 
and a large number severely injured. The frequency of serious 
accidents in Belgium, and especially in Germany, is at last 
nning to attract attention here; and the English travelling 
public should not forget that the lines they mostly use are at 
present the most dangerous. On returning from Cologne last 
week, I was lucky enough to miss my train to Berlin, which I 
heard on the following day had been smashed up near Dortmund, 
with a large number of killed and wounded. Now that the 
Prussian railways have become State property, the Government 
adopts the principle of economy in every branch of the railway 
service. For instance, the namber of the line inspectors has been 
reduced to a minimum, one chief inspector being made responsible 
for 80 many hundred miles of line over which it is practicall 
impossible to give the necessary supervision under only one head. 
ndly, when a railway accident does occur, such secrecy is 
observed that a long time elapses before the public are made 
aware of the exact number of dead or injured, and the matter is 
hushed up as soon as possible; and the press, having no means 
of ——— a true account, pays exceeding] little attention to 
these terrible disasters--that is to say, ps oa happen in 
England, and then as much is made of them as ible. Forthe 
past fortnight not one single day has elapsed but an accident 
more or less serious has been curtly reported_in the German 
pers as happening on German railways. I hear that the 
essists are going to interpellate the Prussian Parliament 
ng certain striking, that under the new régime tsmen 
galy get 1s, Gd. to Is, 9d. per day,” ata 


NOTES AND MEMORANDA. 


THE cost of sending a bushel of wheat from Milwaukee to 
Liverpool, including freight, commission and storage, is now only 
about 7d. 

AccorDING to the experiments of Herr Macagno, the mellow- 
ness of old wine is due more to an increase in the amount of 
glycerine present, than to a decrease in the tannin; there must 
also be a certain proportion between the amounts of alcohol and 
tannin, in order. that the wine may keep well. 


A NOVEL industrial application of electricity is announced by 
Messrs. Siemens and e, of Berlin, who are said to have 
patented a hammer and rock borer propelled directly by electri- 
city. It consists of a rod of iron or soft steel moving within the 
axes of three coils. A constant current in the middle coil 

etises the rod, and alternating currents —- the other 
coils cause it to be forced in and out with great rapidity. 


ALTHOUGH electric railways have been running some time at 
Dusseldorf and Brussels, these have been on a toy scale, though 
they carried about sixteen people at about eight miles per hour. 
An electric railway is now, however, being constructed near 
Berlin between Lichterfelde and Teltow, with a branch line to 
— Messrs, Siemens and Halske are the con- 
structors, 


Tue number of miles of London streets which contain mains 
constantly charged, and upon which hydrants for fire purposes 
could at once be fixed, in each district of the metropolis, is now as 
follows :—Kent, 85 miles; New River, 204; East London, 85; 
Southwark and Vauxhall, 115; West Middlesex, 73; Grand 
Junction, 354; Lambeth, 70; Chelsea, 60, making a total length 
of 7274 miles. The water companies are ready to affix hydrants 
thereon when required by the authorities. The total number of 
hydrants erected is at present 5383, of which 3009 are for private 

rposes, 563 for street watering, 1336 for public use, and 475 in 

xovernment establishments. 


For the brilliant white enamel often applied to fine cards and 
other purposes, the following formula is given :—For white, and 
for al pale and delicate shades, take 24 parts by weight of paraf- 
fine, add thereto 100 parts of pure kaolin (China clay), very dry, 
and reduced to a fine powder. Before mixing with the kaolin 
the paraffine must be heated to fusing point. Let the mixture 
cool, and it will form a homogeneous mass, which is to be reduced 
to powder, and worked into paste in a paint mill with warm 
water. ‘This is the enamel ready for application. It can be 
tinted according to fancy. 


THE battery which was begun in 1843 by the late Robert L. 
Stevens, of Hoboken, and of which there was for many years 
so much high talk, was sold on Wednesday, September 29th, by 
Washington B. Williams, Master in Chancery of New Jersey. 
The first bid for the vessel as it now lies in the basin at the river 
front in Hoboken was 25,000 dols. The bidding was brisk, and 
the vessel was finally sold to William E. Laimbeer, a builder, 
living at No. 52, East Thirty-first-street, New York City, for 
55,000 dols. The stock of bolts, iron plates, tools, &c., in the 
shops where the battery was constructed were sold for 11,000 dols. 
The battery cost the Stevens’ estate near 2,000,000 dols., and it 
was estimated that it would cost 500,000 dols. to finish it. 


Some interesting evidence has been given before the Agricul- 
tural Commission, now sitting in Canada, showing the progress 
which has been made in the industry of salt-making in that 
colony. It is stated that the best qualities of Canadian salt are 

urer than the best qualities of British salt, and that the Cana- 
on product is absolutely free from the objectionable magnesium 
and calcium chlorides, and almost chemically pure chloride of 
sodium. The excellence of Canadian salt is, in fact, so generally 
admitted that, in spite of hostile tariffs in the United States, 
and of the competition of the world-renowned British salt which 
is admitted into the colony duty free, and in face of the difficul- 
ties placed in the way of trade by the heavy protection tariff on 
machinery which had to be procured from England, the industry 
has rapidly assumed great importance, and Canadian salt is 
beginning to assume for itself a foremost position both in America 
and in the home markets. The very finest quality of salt, the 
produce of Canada, can, it is said, be sold in Toronto at less 
than one-half the price of British salt of inferior quality. One 
circumstance which is alleged to have given such an impetus to 
the salt industry in Canada, says the Colonies and India, is the 
increasing use of salt as a fertiliser, and in other operations of 
farming, the demand for the coarser kinds for these purposes 
having led to the development of the production of finer qualities. 


JARRAH timber as a structural material has from time to time 
occupied a place in our columns, and the following extract from 
a letter addressed to the West Australian as to the preservation 
of Jarrah timber will be read with interest :—‘‘Some fine and 
excellently preserved specimens of Jarrah have just been brought 
to light at Bunbery, consisting of several logs, of various lengths 
and sizes, buriedin the sand near the Bunbury Jetty, and which 
were cut as far back as the year 1845 to the order of Mr. W. 
P. Clifton. These logs have been lying on the beach for years 
—— to the weather at all seasons of the year—frequently 
submerged in water, sometimes fresh and sometimes salt—occa- 
sionally wholly, and at other times partly buried. ‘These logs 
have just been dug out of the sand with a view of obtaining spe- 
cimens from them to forward to the Melbourne Exhibition, and 
in every instance they are just as sound and perfect as the day 
they were felled. Some bark was originally nailed to the ends 
of the logs to protect them from the weather. The old nails that 
held the bark were exposed, and nearly corroded entirely away, 
the oxidation having spread over the wood for about an inch 
around the spot where the nails were driven ; yet, strange to say, 
that part of the nail embedded in the solid wood is perfect. 
One specimen was weighed, and may fairly be taken as an aver- 
age; it gave 76 Ib. to the cubic foot, so that the timber has pro- 
bably not lost a particle of its original weight after thirty-five 
years’ submersion. 


Tue blistering of t and varnish has been recently written 
upon by Mr. F. Fielding. Blistering of a varnished surface, 

ter the varnish has had proper time to harden, is due to the 
evaporation of moisture, which lies confined under the shell of 
varnish. It is seldom that a blister will rise upon a varnished 
surface until the temperature is raised to an extreme degree, almost 
to that which the varnish received in its manufacture. The 
accumulation of moisture under the varnish may be brought 
about in several ways. During the rubbing of the rough stuff 
the water used is partly absorbed, and unless due care be taken 
to give ample time for ‘‘drying out” before the Sg openers of 
subsequent coats, a great amount of moisture will contined 
within the cells of the rough stuff. Even boiled oil contains 
a little water. Turpentine, an extremely volatile liquid, 
also forms an evaporating substance which is rendered 
active by slight heat, and in its effort to reach the air 
it disturbs the outer surface, either lifting an _ elastic 
coating into bubbles or blisters, or bursting open a hard and 
inelastic one into cracks. The primary cause, then, of blistering 
is moisture, either in the form of wet moisture, or of evaporating 
liquids, such as turpentine. The wood may have been unseasoned, 
or it may have been wetted in the course of manufacture, as 
when steaming is resorted to with a view to facilitate bending, 
&e. ‘Dry biistering” is simply the hasty absorption of the 
liquids from outer coats by putty or paint which is porous, thus 
depriving the coating of the requisite amount of binding and 
To prevent blistering, every for 
moisture must be closed up. It is very nec to be careful to 


have each coat dry before applying another, and no risk will be 


run from this otherwise frui ul source of annoyance, 


MISCELLANEA. 
THE quantity and quality of coal_at Newcastle, Natal, have 
been favourably reported upon by Mr. North, who visited the 
district for the Natal Government. 

Durine the fiscal year ended in June last 457,257 emigrants 
arrived in the Uni States, including 144,876 from the British 
Tslands, 84,638 from Germany, 59,081 Sa Sweden and Norway, 
99,706 from Canada, and 5802 from China. 

Wira special reference to steam launches on the Thames, 2 
mass meeting of Thames anglers and others interested in the 
river is to be held at Willis’s Rooms on the third Munday in 
November. Mr. M‘Laren, M.P., has been invited to preside. 

Proressor TYNDALL will pee at a meeting of the Working 
Men’s College and Free Library at the Horns Assembly Room, 
Kennington, on tees 7 November 9th, at 8 p.m., when a 
— will be delivered y Mr. Wyke Bayliss, “On Poetry and 


THE new steamship Ajax, a correspondent writes, made her 
first steam trial on Monday last. The ship has been built in the 
Pembroke Dockyard, and leaves shortly for Chatham. The 
engines, built by Messrs. Penn and Son, are of the three-cylinder 
inverted compound type, driving twin screws, and indicating 
6000-horse power. 

WE have received from Messrs. Taylor and Challen a copy of 
a new catalogue of their manufactures. It is well illustrated 
with engravings of compound and simple beam engines up to 
100-horse power, horizontal engines with and without condensers, 
and horizontal tubular water heaters. Vertical engines with 
crank or cylinders overhead; wall engines and steam boilers of 
all kinds, 

A RECENT issue of the Glasgow Herald contains an account of 
the very successful application of the electric light on Cromp- 
ton’s system at the Glasgow Exhibition, and at a large number 
of other places, including the St. Enoch-square Station, which 
has been thus lighted for some months, and the new Queen- 
street Station, one of the largest in the kingdom, which is to be 
permanently lighted by it. 

New waterworks constructed at Ravenfield by the Doncaster 
Corporation, at a cost of nearly £200,000, were opened on the 
27th ult. The works were commenced six years ago, and the 
whole would have been completed before, had it not been 
found necessary to take the puddle wall to a lower depth, owing 
to the treacherous nature of the rock. The large reservoir is 
calculated to supply the town of Doncaster for 240 days without 
rain. 

Tue Barrow Shipbuilding Company launched two composite 
gunboats for her Majesty’s Government on the 2nd inst. They 
were named Banterer and Espoir, and are sister ships to the 
Grappler, Wrangler, and Wasp, launched from the same yard a 
few weeks ago. The vessels are 125ft. long, 6in. broad, and 12ft. 
in depth of hold, the displacement being 455 tons. The engines 
are 360 indicated horse-power. Each vessel will carry four guns 
—two 64 and two 25-pounders. These gunboats are intended for 
foreign service. 


Tue official returns of the Board of Arbitration for the 
northern manufactured iron trade prove that the production of iron 
for shipbuilding purposes is now at its highest, and that while the 

roportion of plates to the whole of the sales of manufactured 
iron by the associated firms was in 1872 only 30 per cent., it 
now exceeds 62 per cent. ‘The quantity of plates sold by the 
associated northern firms has risen from 13,800 tons in 1873 to 
27,060 tons monthly at the present time, and the recent com- 
mencement of the Wear works will add to the output, the largest 
ow of which is made at the plate mills in the county of 
urham. 


In the are exhibition of electric and gas lighting appara- 
tus is a complete set of portable apparatus for supplying four 
large lights collectively of 24,000-candle, capable of lighting 
ihorenghly a hall or railway station 400ft. long by 150ft. wide. 
It consists of a 6-horse power portable steam engine, made for 
Messrs. Crompton and Co. by Messrs. Marshall, Sons, and Co., 
Gainsborough. To the front of this engine there is fixed by its 
shafts a carriage or tumbril, on which there are firmly bolted 
down four Gramme dynamo-electric machines. These are driven 
by four belts—two on each fly-wheel of the engine. By adopt- 
ing the rather peculiar device of driving two belts, one outside 
the other, no extra width of fly-wheel is necessary. 


THE ages of the vessels wrecked during the period 1878-79 are 
thus given in the Register :—Excluding foreign ships and collision 
cases, 168 wrecks and casualties happened to nearly new ships, 
and 303 to ships from three to seven years of age. Then there 
are wrecks and casualties to 391 ships from seven to fourteen 
years old, and to 696 from fifteen to thirty years old. Then 
follow 332 old ships from thirty to fifty years old. Having 
passed the service of half a century, we come to the very old 
ships, viz., thirty-two between tifty and sixty years old, eighteen 
from sixty to seventy, nine from seventy to eighty, two from 
eighty to ninety, six from ninety to 100, and one upwards of 100 
— old, while the ages of fifty-five of the wrecks are un- 

nown. 


Tue Doncaster Corporation have just opened new waterworks 
at Thrybergh, near Rotherham. This is part of a scheme sanc- 
tioned seven years ago, which included the utilisation of the 
Hooton Brook and the Silverwood stream ; the construction of 
a storage reservoir at Thrybergh, and two smaller compensation 
reservoirs at Forsby. The water is brought to the 'lhrybergh 
reservoir by a conduit from the Conisbrough Brook, a distance of 
two miles. The reservoir occupies forty-seven acres of land, and 
has storage capacity equal to 254,000,000 gallons of water. On 
the day of opening—the 27th ult.—it contained about 210,000,000 
gallons. The engineer is Mr. P. 8. Brundell, C.E., of Don- 
caster. The cost of the work up to the present time is about 
£120,000, and £60,000 has been expended in compensation. 


Tue SS. Cora Maria, fitted, as described in our impression of 
the 20th August, with the De Bay propeller, made a good 
from Alexandria to Coustantinople, and thence to Sulina, at the 
mouth of the Danube. The latter run is 256 miles as the crow 
flies, and she did it in 25 hours, or 10} knots per hour, not allow- 
ing anything for deviation from course. It might be taken as 
104 knots. The average speed on the measured mile with the old 
screw was 8? knots. The captain sends highly satisfactory tele- 
grams to his owners, and they have ordered another vessel to 
fitted. A Russian company has ordered thirty of its ships to be 
fitted with the propeller, contingently on the first giving satis- 
factory results. The Cora Maria will load grain at Galatz for 
the Baltic, so it will be some weeks yet before she is home, and 
we can get full details from the logs. 


An act of distinguished gallantry was recently performed in 
one of the principal mines of the mining district of Linares in 
Spain. Three miners were ones in sinking a shaft, and 
after charging the bore-holes with dynamite, two of them climbed 
tothe gallery above, the third, as is customary, remaining 
behind to light the fuses attached tothe charges. Having done 
so, he signalled to his comrades and was in the act of being 
hoisted up with a windlass and rope, when on nearin the top, he 
by some accident, lost his hold, and fell a distance of 50ft. to the 
bottom of the shaft, where he laid stunned and disabled in close 
proximity tothe burning fuses. A chain ladder fortunately com- 
municated with the bottom of the shaft, and on observing the 
fall, one of the miners at the windlass, placing his drawn knife 
between his teeth, went down without a moment's hesitation to 
the rescue of his injured comrade, and severed the fuses as they 
were on the point of my the charges, thus saving him from 
an awful and instantaneous death. ‘ i 
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OREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 

ARIS.—Madame Boyveau, Rue de la Banque. 
PORLIN.—AsusR and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. TwieTMever, Bookseller. 
NEW YORK.—Tue Wittmer and Rogers News Company, 
81, Beekman-street, 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
| gray » 


tage stamp, in order that 
to their i 


ination. 


*,* We cannot undertake to return drawings or scripts; we 
must therefore request correspondents to keep copies. 


of 

proof of good faith. No notice whatever will be 

anonymous communications, 
G. B. L.—We are obliged. 
S. M.—No doubt the cause of the trouble you meet with in getting injection 
, water is duc to air collecting in the numerous bends or elbows of which you 
speak, If you pul a foot valve on the suction pipe at the lower end, and as 
close as possible to the end, you ought to have no more trouble, as the 
suction pipe once ‘iled wiil always remain charged, and air cannot collect 
in the bends. 


CHAIN DRIVING GEAR. 
(To the Bditor of The Engineer.) 
Sir —I shall be extremely obliged if any of your readers will furnish 


me with the address of one or two makers of chain driving gear. 
Hada 4 ld, N h 2nd. J. F. K. 


LIGHT IRON LANDING PIERS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your numerous readers recommend any book on the 
design and construction of light iron landing piers, or refer me to 
published drawings of any executed works of the kind ? M. 

Glasgow, October 30th. 


LUNDERHAY’S BALL VALVES. 

(To the Bditor of The Enguneer.) 

S1r,—I cannot find the name of the maker of Underhay’s ball valve for 
water tanks, referred to as used by Mr. Oswald Brown for the Semaphore 
Water Tower, Adelaide, in last Friday’s Enornesr, and shall be g it 
you will allow me to ask for it through your columns, 

November Ist. W. J. 


(To the Bditor of The Engineer.) WH 
” gir,—-Would any of P md kind readers give me a solution to the 
following question, and by so doing render me a great service? If 
200 yards of string be wound round a vertical stick lin. in diameter, what 
distance would a person have to walk round and round the stick, sup 
posing he keeps at the end of the string and keeps the same tight, in 
order to unwind it, disregarding the thickness of the twine ? 
Stockton, November Ist. A Youne Mecuanic, 


SUBSCRIPTIONS. 

Tur Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers)... - &l %. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum wili 
be made. Tue ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tur Encineer Volume, price 2s. 6d. each. 

The following Volumes of Tuk Enoinger can be had, price 18s. each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 43, and 49. 

A complete set of Tuk ENGINEER can be made up, comprising 49 volumes, 
price 40 guineas. 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below: —Foreign subscribers paying iv 
advance at the published rates will receive Tok ENGINEER weekly ana 
— Subscriptions sent by Post-office order must be accompanied by 

ter of advice to the Publisher. Thick Paper Copies may be had, y 
preferred, at increased rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, C: Cape of Good Lo = Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, Italy, apan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Southampton, 
Cyprus, £1 16s. India, £2 0s. 6d. 

ittance by Bul in a ea en Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Parama, Peru, Russia. 

a £1 16s. Chili, Borneo, and Java, £2 5s. singapore 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. Al, 
single advertisements from the country must be accompanied by stamps in 

yment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
81x o’cLock on TuurspAy EVENING iN EACH WEEK. 


*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tax Exaineer, 163, Strand. 


_ 


MEETINGS NEXT WEEE. 
Tue INsTITUTION oF CrviL EN INEERS.—Tuesday, Nov. 9th, at 8 p.m.: 


“On Machinery for Steelmaking by the Bessemer and the Siemens Pro- 
cesses,” by Benjamin Walker, M. Inst. C.E, 

Tue Sociery or TeLtecrara first meeting of the 
winter session will take place at 4, Broad Sanctuary, Westminster, on 
Wednesday, November 10th, at 9 p.m., when the Ronalds Library will be 
opened, and the President will receive the members. 


_THE ENGINEER. 


NOVEMBER 5, 1880, 


THE STRENGTH OF BOILER FLUES. 


Very high pressures are now carried at sea on the 
outside of tubes of comparatively large size. These 
tubes are the cylindrical furnaces of marine boilers, and 
reach in some cases a diameter of 4ft. It is of the 
utmost importance that very definite rules should be 
laid down for the guidance of those who design such 
furnaces in order that no mistakes may be made. We say 
“ definite rules,” because the whole subject has been fully 
Investigated. There is more to learn 
about it, and there should, therefore, be no trouble in 
constructing a simple formula which would enable an 
engineer to tell with very little calculation what is the 


proper thickness for a furnace tube of any given length 
and diameter intended to sustain a stated pressure. 
Something of the kind will be found in almost all 
treatises on steam boilers. The practice thirty years ago 
was to treat the flue as though the pressure were to 

exerted inside of it. The pressure was to be found by 


the well-known rule p = 2s4 where s is the strain in 


pounds per square inch to which the iron is to be sub- 
Jected, ¢ the thickness of the plate, d the diameter of 
the boiler, and p the Then the 
proper thickness for flues was half that which would 
suffice for a shell. This practice is, we are happy to say, 
no longer followed. It answered fairly well while mode- 
rate pressures not exceeding about 45 lb. on the square 
inch were used, but it was totally unfit to deal with such 
pressures as are now carried at sea and on land. 
Wilson gives the following formula for the strength of 
262°4 x ¢? 
lxd 
in pounds per square inch, ¢ the thickness of tube in 
thirty-seconds of an inch, / the length in feet, and d the 
diameter in quarter feet ; other rules may be found in 
other treatises. Fairbairn has shown that the strength of 
a flue to resist collapsing pressure varies directly as 
the 2°19 power of the thickness, and inversely as the dia- 


meter and length. Thus : P= 33'6 x (1002) 


2°19 

and p= 56 x (1004) +Lxd. These are very 
ungainly formule, and useless without logarithms. It may 
not be superfluous to say here, however, for the guidance 
of those who would like to use Fairbairn’s rules as a 
check on their own practice, that in using the formule 
the thickness of the plate is to be multiplied by 10v. 
The log. of the result is to be found and multiplied by 
2°19. This gives a log. the natural number of which is 
the 2°19 power of 100%. 

It is not to be supposed that the Board of Trade, which 
is so precise in its instruetions and rules for marine 
engine builders, would allow this subject to pass without 
consideration. Accordingly the Board has proposed a 

2 
rule, which runs thus : p = Cryer Here 60,000 
is a constant for furnace tubes with longitudinal seams, 
lapped joints, and punched holes, single rivetted ; / isthe 
length of the furnace in feet; d is the diameter in inches ; 
and p the working pressure. To illustrate the application 
of this rule, let us suppose that a furnace is 40in. in 
diameter and 7ft. long, and that the plates are 375in. 


thick. Then Sree = 26'3 lb. as the working 
pressure. But the Board of Trade rule is not the only 
one with which engineers have to deal. “ Lloyd’s” have 
arule also, which is, p = eee Applying this 
rule to the furnace whose dimensions we have just stated, 


we have me = 45 1b. We thus find that 


one great authority on marine engineering allows 
nearly twice as Ye a pressure to be carried as the 
other. If the Board of Trade be right, then Lloyd’s 
must be wrong, and dangerously wrong. If, on the 
other hand, Lloyd’s are right, then the Board of 
Trade behaves very vexatiously and insists on a much 
lower pressure being carried than is necessary. 
Before any opinion on this point can be properly pro- 
nounced it is necessary to At ym some other authority. 
Referring to the tables given in Wilson’s treatise on 
steam boilers, we find that the collapsing pressure of a 
flue 7ft. long, gin. thick, and 40in. in diameter is nearly 
400 lb. on the square inch. Lloyd’s factor of safety is 
consequently about 9 to 1, while the Board of Trade 
factor is nearly 15 to 1. If one margin be enough then 
the other must be too great. In dealing with this part 
of the question we can only arrive at anything like a 
satisfactory conclusion by resorting to the result of 
experiment. Mr. Wilson’s figures refer to very perfect 
em such as may or may not be met with in practice. 
Mr. D. K. Clark has investigated many cases o: 
collapsed tubes, and he has prepared the following 


formula: p= x 500). Applying this rule to 


the case stated, we have 105'4 lb. as the collapsing 
pressure. In this case the Board of Trade factor of 
safety is nearly 4 to 1, and Lloyd’s factor is a little 
over 2to1. It must be remembered, however, that Mr. 
Clark’s rule applies to flues of considerable length with- 
out any strengthening rings ; to these he has attached no 
precise value. But it may be taken for granted that a 
marine boiler furnace tube well secured at each end and 
not more than a few feet long, is very much better able to 
stand up against a collapsing strain than a tube 25ft. or 
30ft. long. We may, we believe, take a mean between 
Mr. Wilson’s figures and Mr. Clark’s, and assume that tie 
collapsing pressure of our tube would be about 200 lb. 
on the square inch. Under these circumstances Lloyd’s 
formula gives a factor of safety of 4°4 to 1, while the 
Board of Trade rule gives 7°7. 

Now, it is evident that the disparity between the rules 
of the Board of Trade and of Lloyd’s ought not to exist. 
It places engineers and shipowners alike in a very un- 
pleasant position, and will some day cause a good deal of 
trouble. A case may be cited which recently occurred. 
Two wing furnaces on board a North-country steamer 
collapsed with 20 lb. of steam pressure and plenty of 
water. The collapsed flues are round topped, with flat 
stayed sides, and by the Board of Trade rules, the working 
pressure was 22 lb. and by Lloyd’s 42 lb. It is protable 
that when the case comes to be investigated it will be 
found that the metal was either over-heated by the pre- 
sence of deposit, or that the flues were worn. Be this as it 
may, it is not inconceivable that the engineers of the Board 
of Trade and those of Lloyd’s may some day come into col- 
lision in a court of law over such questions, and we shall 


then have anything but an edifying spectacle presented 


flues: p = where 7 is the collapsing pressure 


for consideration. The engineers of a great qpe depart- 
ment asserting that a boiler is strong onang , while those 
of the Government assert that it is too weak, will not be a 
satisfactory display in any sense of the word. The question 
at issue is one really of very great importance to engi- 
neers and shipowners. Is it too much to ask in the 
interests of eommon sense that the two bodies should put 
themselves in communication and agree on so apparently 
simple a matter as the preparation of a rule for the thick- 
ness of furnace tubes ? 


THE PREVENTION OF FLOODS. 


Every year certain districts of Great Britain are 
devastated by floods. Everyone living in these districts 
or their neighbourhood knows perfectly well that they 
will be devastated. The only uncertain elements are 
the time of year when the floods will begin, their extent, 
and their duration. We could name a dozen such dis- 
tricts ; two or three will suffice. The valleys of the 
Trent, the Nene, and the Thames afford good examples 
of annual disasters. In the spring of 1880 these valleys 
were flooded ; in the autumn they were flooded again. 
The water has hardly yet left the streets of Nottingham. 
Last week the low-lying country between Rugby and 
Stafford was a long lake. Each year, as soon as the 
floods rise, people say that something must be done ; and 
as soon as the floods subside, they forget all about the 
matter, and hope that there will be no more floods. 
Things, however, are year by year getting worse, and the 
enormous inundations of 1880 appear to have at last 
proved stimulating to the most supine. In Leicestershire 
alone twelve villages have been flooded. Lincoln has 
had the water running many feet deep in its streets. In 
the north, in the district about Ryedale, Kirby Mills, and 
Kildholm, the country has been flooded for miles. At 
Rotherham the waters have been out over a large area. 
In fact, it is not easy to name any district in the neigh- 
bourhood of a river which has not been deluged. ‘I'he 
question in every mouth is, Cannot all this be prevented? 
and the reply of most engineers who have given the 
matter attention is, that it can. Nothing is wanted but 
money and united effort to render large districts now 
drowned every year, and sometimes two and three times 
a year, quite safe in the future. Meetings have been 
held in two or three districts, and have been influentially 
supported. Resolutions have been passed, and it is 
tolerably certain that the aid of Parliament will be 
invoked. If this be granted, there will be plenty of 
work for engineers in England for some years to come— 
for our rivers cannot be regulated all at once. 

Before any useful effort can be made to prevent floods 
we must ascertain to what they are due. There is good 
reason to believe that they are on the whole more fre- 
— in their occurrence, wider in their range, and more 

estructive in their effects than they used to be, and to 
explain this it has been asserted that the British climate 
is worse than it was some twenty or thirty years ago. 
We shall urge nothing in favour of English weather, but 
a glance at the available meteorological records will show 
that there is nothing exceptional about our rainfall ; on the 
whole, it is very much now what it always hasbeen. The 
reason why floods rise higher and more suddenly now 
than formerly is to be found in the circumstance that vast 
tracts of land are now drained which were not drained in 
old times ; and consequently no sooner does a shower fall 
than it is discharged from the land and finds its way to 
the river. To explain this more clearly, let us suppose 
that the slate roof of a house were covered to a depth 
of five or six inches with blankets or felt. When a shower 
fell, none of the water would reach the eave gutters. After 
continuous rain, as the blankets became soaked, water 
would find its way by degrees to the gutters, and for 
some time after the rain had ceased, the water would 
continue to drain out of them. A very much smaller 
eave gutter would suffice in such a case than would be 
needed to carry off all the water if the rain fell on the 
bare slates. Improved drainage is the primary cause of 
the fluods in British river valleys. But there is another 
and secondary cause of floods which is always overlooked. 
We have reason to believe that the beds of nearly all our 
great rivers are rising. This rise is due in great measure 
to the bringing down of much deposit or detritus by the 
drains in farms and towns. The rise is not perhaps 

eat, but it is powerful for evil. Itis evident that land 
Seales cannot be stopped up, and that more will be done 
every day in the way of constructing them. The remedy 
for floods lies therefore in providing greater facilities for 
the discharge of water by the rivers; and the construction 
of embankments, and other works which will keep the 
rivers within their due bounds. The first step to be 
taken must consist in the survey of each river valley, and 
a very careful examination of the river bed. We 
can assure our readers that the result of the latter 
examination will be found, as a rule, very startling. 
In nearly all cases the floods which do so muc 
harm are very shallow. Thousands of acres, for 
example, of land flooded last week had not three feet of 
water on them. A rise of a single foot in such a river as 
the Ouse, after a certain point has been reached, means 
the drowning of a vast acreage. From this it may be 
deduced that any improvement in our rivers which would 
keep the maximum level lower than it is now by even a 
— of feet would bean enormous improvement. Last 
week a certain piece of land might be seen standing dry 
™ the midst of the flood in the Trent valley, which flood 
surrounded it on three sides, and the reason why it 
was not also submerged lay in the circumstance 
that it was defended by an embankment, certainly 
not more than a mag od of feet high. Numerous 
examples of the same thing on a greater or lesser scale 
have, no doubt, been seen by many or all of our readers 
who have turned their attention to this subject, and 
enjoyed bet gran of examining flooded districts. 
Either or both of two courses are open to the engineer, 
He can — and deepen the bed of a river, or he can 
raise embankments at each side, or he can do both. In 
some instances it will be found that the soil, mud, grayel, 


cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. po 
answers received by us may be forwarded ; 
notice will be taken of communications w not comply : 
these instructions. 
*.* All letters intended for insertion in THE ENGINEER, 
containing questions, must be accompanied by the name and 
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and such like, taken out of a river can be utilised in 
raising its banks. 


_ Many persons are deterred from taking any step to 
improve rivers by the belief that enormous sums of 
money must be expended in straightening and excavating 
their channels. No doubt in some instances comparatively 
long stretches of river bed may have to be thus treated, 
but asa rule far less drastic remedies will suffice. The 
best authorities on the regulation of rivers hold that 
nothing can be more injudicious than the attempt to force 
a river to run in a straight line between banks laid out 
with rigorous accuracy. The engineer who knows his 
business will improve a river channel by cutting off a 
little in one place, by putting in a stone breast-work to 
prevent scour in another, and so on. His principal reli- 
ance will be placed on the removal of absolute obstruc- 
tions, natural or artificial ; and in dealing with the latter 
great care will be necessary to avoid interference with 
water rights, which are sometimes really worth more than 
the value of the land which would be reclaimed by their 
sacrifice. When, for instance, a mill-dam apparently 
stands in the way, before it is removed the engineer 
should ascertain how far it backs the water up; and he 
should never forget that a mill-dam more or less has 
before now made all the difference as to whethera fine farm 
will or will not be flooded by the fall of a given quantity 
of rain. A mill-dam, by hacking water up, and so flooding 
one district, may save another much more valuable lower 
down stream. Concerning natural obstructions, it may be 
said that they ought always to be removed. To this rule 
there can hardly be any exception, and the mischief 
done by them is often out of all proportion to their 
dimensions. A case came under our own observation 
some years ago which forcibly illustrates this truth. 
A sluggish reach in a considerable river readily overflowed 
its banks, and covered about 1500 acres of meadow land. 
This went on year after year, until the farmers whose 
meadows were destroyed by summer floods got together, 
in a dry season when the river was low, about fifty men 
with horses and carts. They attacked a gravel bank in 
the bed of the stream, and removed it in less than one 
day, with the result that they lowered the level of the 
water in the reach above it by nearly 4ft.; and for many 
years no floods, save in exceptional winter rain storms, 
ever visited the meadow land on either side. We have 
no doubt that a few thousand pounds judiciously 
expended in removing obstacles and deepening the bed 
of a river just at the right places would in many in- 
stancesentirely prevent floods or very much mitigate them. 
In other cases the construction of embankments about 
2ft. or 3ft. high would serve an equally good purpose, and 
here it is well to observe that such embankments should 
never be quite close to the edge of the bank. They are 
but too often placed there, however, by men who are too 
greedy, and not content to rescue part of their land 
from the water, would fain have all, and in the end 
save none. The theory of such embankments is that 
they can only rescue a portion of the land from floods. 
Let us suppose that a river is 100ft. wide, and that its 
cbannel has an average depth of 10ft. Its cross sectional 
area will be 1000 square feet. We will suppose -that in 
summer the average depth of the stream is 5ft., in 
winter it will rise, and the river will run bank high, 
discharging, let us say, roughly, double as much 
water as in summer. A fiood comes down, however, 
and the volume of the river is again augmented. Its 
summer flow is, we shall say, 5, its normal winter flow 
10, and its flood delivery 15. For 5 and 10 the 
normal channel can provide, but not for more. The 
sectional areas needed are respectively 500ft., 1000ft., and 
1500ft. Now, if an embankment be made at each edge 
of the river, then the distance between them will be only 
100ft., and they must each be 5ft. high at least. If, how- 
ever, they are put up at 35ft. from the edge at each side, 
then when the river has overflowed its normal channel it 
will acquire a width of 170ft., and instead of rising 5ft., 
it will rise less than 3ft., and thus by the sacrifice of a 
comparatively small slip of land at each side of the 
stream, a sed bank can be made to serve the purpose of 
a costly embankment ; and it must never be forgotten 
that from one cause and another the cost of an embank- 
ment increases about in the ratio of the cube of its 
height. Local efforts in the direction we have indicated 
may often do wonders to save a district from inundation, 
but it is indisputable that the amelioration of our rivers 
ought not to be allowed to become a question of districts, 
but that 1t should be handled comprehensively. 

When a large river like the Trent or the Ouse is to be 
thoroughly dealt with, operations ought always to begin 
at the end next the sea. Co other way can a satisfacto 
result be got; but the engineer will always meet with muc 
opposition in carrying out any scheme on such a plan. 
In the first place those who live down stream near the 
tidal limits are seldom troubled by floods ; residents at 
Erith, for instance, care not at all for fioods which 
devastate the upper Thames valley. But in spite of 
local indifference or opposition the engineer must begin 
at or below the tidal limit,and he may even find it 
essential to begin by dredging far down in the estuary. 
It may be objected that as the tide rises it can make no 
difference whether the channel is clear or not; but this 
isa mistake. For if the channel be clear and deep, an 
enormous quantity of water will be discharged when the 
tide is out which would otherwise be retained, and the 
tide will not in the time available, be able to run up 
again and replace it. Thus the whole average level of 
the stream may be lowered for miles by dredging in 
tidal water. When the engineer gets a little higher up 
stream, he will not unfrequently find himself besieged 
with applications to begin in certain districts. He will 
be asked to remove a bar here, to straighten a bend 
there, to pull down a mill weir, or to put in a bye- 
pass; to all such applications he must turn a deaf 
ear. The removal of a bar may relieve one district 
only to flood another worse than ever ; circumstances 
sometimes occur, it is true, in which the engineer may 


work at different parts of the stream at the same time, 
but this must be done with great judgment, and requires 
an intimate acquaintance with the hydraulic régime of 
the country traversed by the stream. The improvement 
of rivers has, however, in this country, we regret to say, 
been anything rather than a successful undertaking. The 
results obtained have been so bad in some cases, 
as for instance in that of the Shannon, that it is 
difficult to persuade the world that engineers will not 
leave their employers worse off then they were before. 
The stumbling-block in the way has been the attempt 
to do too much, and to do it in the wrong place. As we 
have said, the régime of a river, especially if it be a large 
one, is not to be modified all at once. Time and money 
are needed, and consummate skill. Those engineers 
who have had an opportunity of studying the work of their 
French brethren will have a great advantage over those 
who have not had a similar experience. So little indeed 
has been done in river engineering in this country that 
some difficulty may be met with in obtaining a large 
staff of competent men to carry out important regulation 
works, ond active steps be taken, and they must be 
taken sooner or later, to prevent floods in this country. 


NEW STREETS, AND ARTISANS’ DWELLINGS. 


Ir seems sufficiently evident that the Legislature will 
have to reconsider some of its dealings with the working 
man. A few years ago Parliament, and more especially 
the Upper House, was very properly concerned at the 
unceremonious manner in which certain railway com- 
panies were sweeping away the dwellings of the poor, in 
order to make room for the lines that were being carried 
into London. Hence it was made a stipulation that the 
railway should provide accommodation else- 
where for the poor whom they dislodged. When the 
Metropolitan Board of Works came forward in 1877 with 
a Bill embodying sundry schemes of street improvement, 
including the construction of some new thoroughfares, 
the obligation was imposed upon them that before 
taking possession of fifteen or more houses occupied 
either wholly or partially by persons belonging to the 
labouring classes, they should prove to the satisfaction of 
the Home Secretary that sufficient accommodation in 
suitable dwellings had been provided elsewhere. The 
dwellings in question were to be placed upon certain 
land marked on the plans accompanying the Bill, and 
no other land was to be taken for the purpose, except 
with the consent of the Home Secretary. There were 
eleven schemes of street improvement included in the 
Bill. Of these, one was abandoned before the Bill was 
passed, and two offered no interference with the working 
classes. The Western improvements, as they were 
termed, namely, Charing-cross to Tottenham-court-road, 
Piccadilly-circus to Oxford-street, and Coventry-street to 
Princes-street, required the removal of tive thousand five 
hundred of the working class from their dwellings, and 
the other schemes made up the total to more than ten 
thousand. 

The Metropolitan Street Improvements Act of 1877 
was a grand undertaking, but at present it has yielded 
small fruit, owing to the difficulty of carrying it out 
consistently with the clause which was framed for the 
protection of the poor. This is especially the case with 
regard to the line of thoroughfare projected from 
Charing-cross to the Tottenham-court-road. The Board 
endeavoured to move the late Home Secretary to exercise 
his discretionary powers to their full extent, so as to 
relieve them from the embarrassment which they expe- 
rienced. But the Home Secretary was only prepared to 
yield in a very small degree, and the Board appear to 
have decided that the concession offered to them was 
fatally insufficient. They are now trying whether it is 
possible to obtain easier terms from Sir William Har- 
court, and have already had some correspondence with 
the new Home Secretary upon the subject. Sir W. 
Harcourt has stated that he “fully appreciates the difti- 
culties that the Board of Works have to contend with,” 
aud that he is “most anxious to assist them.” But, on 
the other hand, he “cannot forget that he is specially 
charged by the Act to protect those who cannot protect 
themselves, and to take care that no extensive displace- 
ment of persons of the working class should take place 
until provision was made for their being housed elsewhere.” 
Thus Sir W. Harcourt may be said to leave the Board in 
the same unfortunate position in which he found them. 
To make the street they must clear the ground ; but they 
must not clear the ground until they have found places 
for the people elsewhere—the “elsewhere” to be some- 
where close at hand. If they might build at Rotherhithe 
to accommodate the Seven Dials, the task would be easy; 
but to make a new street through a densely populate 
district inhabited by the working classes, and to find 
dwellings for the poor in their own neighbourhood before 
pulling down fifteen houses, seems to involve a physical 
impossibility. The idea of proceeding by instalments has 
been discussed ; but it has on alleged that, under such 
conditions, it would take twenty years to construct the 
new street to connect Charing Cross with the Tottenham- 
court-road. Another mode would be to occupy the street 
frontage with working-class dwellings. Kvom could 
readily be found in this way ; but at what a cost ? 

While the Legislature is thus determined that a new 
street shall not dislodge the poor from the neighbourhood, 
twelve years ago it passed an Act under which the poor 
are turned out of their houses, without any regard to the 
question whether there is room for them elsewhere. The 
law has been subjected to various amendments, but its 
essential feature remains the same. As the case now 
stands, the neighbourhood has only to be condemned as 
an “unhealthy area,” and the luckless occupiers are 
destined, after certain forms have been gone through, to 
find themselves presented with what is vulgarly called 
“the key of the street.” They are simply turned out of 
doors and left to shift for themselves. As one of the 
members of the Metropolitan Board observed the other 
day, “ We can do under the Artisans’ Dwellings Act what 


we cannot do under the Street Improvements Act.” B 
the latter it is enacted that the people shall not be turned 
out until there are places for them to go to. B 
the former statute there is no stipulation that a new 
home shall be found before the old one is destroyed, 
The people are turned out, the houses are pulled down, 
and the land lies vacant until somebody comes to terms 
with the Metropolitan Board and erects the required 
dwellings. In carrying out this law the Metropolitan 
Board have sacrificed immense sums of money, and we 
are not aware that as yet a single house has been built 
to receive the people who have been dislodged. The 
Peabody trustees are going to build on the land which 
they have purchased from the Board ; but the interval 
between the dislodgment and the replacement will be 
one of years, and in the meantime the people who have 
been ejected may have so settled elsewhere that few or 
none of them will ever come back. 

Whether it be in relation to the Artisans’ Dwellings 
Act, or the Street Improvements Act, the Metropolitan 
Board find themselves bewildered by the position in 
which they are placed. Concerning the former statute 
they have resolved to proceed with no fresh schemes 
until they have sought an amendment of the law. In 
Whitechapel 2000 persons have been turned out of doors 
and although this feat was accomplished by the Boar 
more than two years ago, not a single house has been 
reared for the accommodation of these people. Eight 
thousand more are under notice to quit, and whither they 
are to go nobody knows. The Board protest that 
it is not their place to find dwellings for the work- 
ing classes. Certainly not, unless the Board are first 
of all responsible for making certain people house- 
less. Under the Artisans’ Dwellings Act people are 
turned out of doors because their houses are not healthy, 
These are tender mercies truly. In this fashion twelve 
hundred people are to be ejected—we will not say 
“evicted ”—in the middle of January next. It is not too 
much to say that under the Artisans’ Dwellings Act the 
miseries of the metropolitan poor have been intensely 
aggravated. It isa very pretty thing to give the people 
gardens to walk in, and parks to romp in; but first of 
all it is necessary that they should have houses to dwell 
in. Sir Sydney Waterlow, and the Peabody Trustees, 
together with some other persons, have done a certain 
amount of good in housing the poor. But the Metro- 
politan Board can boast of nothing at present, and the 
City authorities appear to be in the same predicament. 
The latter have just been accused by an enthusiastic 
champion of the poor of having designedly strengthened 
the Tory interest in the City, by driving the poor out of 


‘their jurisdiction. Gog and Magog can afford to laugh 


at the accusation ; but the charge contains a melancholy 
residuum of fact. 

Contemplating their difficulties under the Street Im- 
provements Act, the Metropolitan Board have discussed 
two proposals, first, whether they should seek power 
themselves to build houses for the dislodged workin 
people ; and, secondly, whether they should seek to get ri 
altogether, or in part, of the obligation placed upon them 
by the thirty-third section of the Act. The proposal to 
build is daring, and it is not clear that it would be 
of any service in relation to the Street Improvements 
Act. The difficulty there has reference to the building 
up of new places before the old are pulled down. A 
repeal of the clause which forbids the pulling down prior 
to the provision of dwellings elsewhere, would be the 
direct way to cut the Gordian knot. After a prolonged 
debate the Board have decided not to ask for power to 
build under the Act, but they are going to ask for “an 
amendment, alteration, or repeal” of the thirty-third 
section, so far as the embarrassing clauses are concerned. 
It is very clear that the Board would like to have power 
to pull down without being compelled to find house-room 
for the ejected. The resolution arrived at in reference to 
the otherstatute, viz.,the Artisans’ Dwellings Act, is rather 
obscure to the outside world. The Board are going to 
confer with the Home Secretary, for the purpose of 
“recommending such amendments of the Act as appear 
necessary.” The only light thrown on this proposal is 
that afforded by the speech of Mr. Selway, whereby it 
appears that the Legislature has been so careful to pro- 
tect the interests of the working man on the one hand and 
the ratepayer on the other, that before the Metropolitan 
Board can proceed to pull down a single house, it has to 
go through a procedure involving twenty-one distinct 
stages, some occupying three weeks, and some as many 
as thirteen weeks. Clearing an “unhealthy area” is 
therefore very much like laying siege to a fortified town, 
and the only wonder is that there has been any clearance 
at all. When the land has been cleared, then comes the 
difficulty of finding anyone who will undertake to build, 
and the only way out of this dilemma has hitherto been 
to sell land at twopence per foot which has cost fifteen 
pence. When the buildings are put up, and the work- 
ing classes have entered them, a calculation may be 
made as to the number thus accommodated, and the 
loss that has accrued to the ratepayer. Whatever that 
loss may be, it will represent so much money given to 
the working classes in aid of rent. Or else we must 
conclude that the plan pursned was one of a mistaken 
and an extravagant character. 

In displacing the poor preparatory to making a new 
street, it should be recognised that the ejectment is for 
the purpose of a public improvement. This brings the 
principle of compensation into play, and the only real 
compensation to a working man is to find him another 
dwelling where he can earn his living as easily as he 
could in the one from which he was displaced. Whatever 
hardship or inconvenience has to be inflicted, it should 
be reduced to the lowest practicable point. The physical 
difficulty of building new houses before pulling down 
old ones must be made the subject of some concession or 
modification. But the working man must be —_ 
with. In this case he has done no wrong, neither has his 


landlord, The house is in a proper sanitary state ; but 
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it is wanted for a public improvement, and the public 
must bear the cost. The question is not an easy one to 
deal with, but it has to be viewed in a very different light 
from that which appertains to the Artisans’ Dwellings Act. 


THE BURNLEY WATERWORKS, RESERVOIR AND 
EMBANKMENTS. 

Wuen ill-advised engineering schemes are carried out 
with even no worse result than unnecessary expenditure 
of public money, it is our duty to call attention to them 
in order that such performances may be confined to small 
operations ; but it is more necessary to do so when men 
are likely to have to pay for the experience of others in- 
curring risk of property, and even of life. On the 20th 
ult. an engineering inspector, Mr. C. J. Smith, of the 
Local Government Board, attended at the corporation 
offices, Burnley, for the purpose of holding an inguiry 
into an application for permission to borrow £73,478 to 
be expended on a scheme for increasing the water supply 
of that.town by the construction of a reservoir to 
hold 380 millions of gallons of water, and also to 
construct a tunnel to carry the water from Thurston 
to the Swinden Valley. Amongst others present were Mr. 
Emmett, “ water manager,” under whose directions the 

lans for this scheme had been prepared by Mr. Hitchon, 
and surveyor of Burnley, also present. After some 
discussion upon irregularities as to statements of the 
amounts to be borrowed, the town clerk gave a descrip- 
tion, supplied by Mr. Emmett, of the existing works, 
and then of the suggested works. We learn from the 
published reports of the inquiry that by the new scheme it 
is proposed to erect areservoir in the Swinden Valley, in 
which are the existing works, and to connect the Thurston 
Valley on the other side of the hill with it by means 
of a tunnel, so as to deliver the water from the 
Thurston into the Swinden Valley, where an embank- 
ment is to be constructed to form an impounding reser- 
voir. This embankment, it was stated, would be 1160ft. 
in Jength and 100ft. in height at the centre, where it is 
presumed the greatest height would be. It is proposed 
that it should be 20ft. in thickness at thetop, and have three 
different slopes. The bottom slope for a height of 30ft. to 
be four to one, the second also of 30ft. to be three to one, 
and the third to the top being two to one. Apparently 
the slopes are to be the same on both sides with a central 
clay puddle wall 6ft. in thickness at the top and 30ft. in 
thickness at the level of the natural surface of the valley 
bottom. It will thus be seen that this is no small 
embankment, and naturally the inspector was inclined to 
question Mr. Emmett when he found that a tunnel outlet 
bor the water from this reservoir was to be made through 
the bottom and in the centre of this embankment. Mr. 
Emmett could not, however, give any satisfactory reasons 
for forming an outlet through the bottom of solarge a bank, 
although he alleged that it was customary until recently 
to doso—meaning until the disastrous failure of the Dale 
Dyke bank in 1863, which is thus nearly twenty years 
ago. It also transpired that an embankment had been 
built since 1863 at Burnley 75ft. in height with a central 
through tunnel outlet ; and as this has not yet given way 
Mr. Emmett is inclined to expend a large sum ot 
money on what many experienced engineers regard 
as very likely to end in failure. Except by assertion that 
he could prevent failure by good work, he was unable to 
give any reason for belief that he could succeed where 
others had failed; and Mr. Hitchon, who was subse- 
quently examined, spoke oa the matter in a way which 
was not ag to encourage the inspector in the hope 
that it was Mr. Emmett’s colleague, who had ie 
the secret of success. The inspector asked: “ Would it 
not in your opinion be a safer plan to put the pipe in 
solid ground?” to which Mr. Hitchon replied, “I 
have said it before and I say it again, that the pipes 
put in as we propose would never want anything doing 
at. There would never be the least danger as the pipes 
are buried in the solid ground”—meaning below the 
natural surface of the valley bottom. 

As we have already said, some difference of opinion and 
practice exists amongst engineers who are experienced in 
the construction of reservoir embankments as to the 
wisdom of placing tunnel outlets or pipes through the 
bottom of such banks. It is by some said that it is not 
possible in any case to make a permanently satisfactory 
and safe union between the material of the bank and the 
tunnel or pipe, and that in all cases the outlet should be 
constructed through the solid ground or rock at some 
distance from the ends of the bank. By others it is 
maintained that with an ascertained firm bed in the 
natural bed of a valley not subject to subsidence, a 
satisfactory job can be made by placing the outlet 
under the bank, and that the lesser cost of this 
method is much in its favour. Mr. R. Rawlinson, C.B., 
would in no cuse admit outlets under or through the 
bank; but Mr. Bateman, who has probably made more 
reservoir embankments than any other English engineer. 
admits that there are many situations when this method 
may be safely adopted. Others in similar practice main- 
tain that the creeping of water along pipes properly bedded 
in tunnels in firm ground, or enveloped in concrete, may be 
provanied, and such structures made permanently safe. 
With such difference of opinion, Mr. Emmett may think 
it sufficient merely to assert his belief in the embankment 
pipe method. Asa mining engineer, Mr. Green was called 
pod evidence as to the strata beneath the valley. He 
said that at Burnley there were ten different seams of 
lower measure coal, but that he did not think any of this 
would be worked for two hundred years ; that it would 
not pay to work it, unless coal became very scarce ; and 
that he did not think it possible to get water from any 
part of the district under which coal was not lying. He 
accounted for rock and laminated rocks for 350 yards, 
and said the nearest coal was 400 yards deep. His 
figures were, however doubted, to some extent, by one of 
those present. It thus becomes a matter of great 
importance to the inhabitants of this district that this 
embankment, 100ft. in height, should not be allowed to 
be constructed, as desi od, until it has been satisfac- 


torily shown that it is on one of those sites whic 
may be considered safe against subsidence to t¢ 
smallest extent; for any such subsidence would 
very likely to cause the failure of the structure, 
and this could hardly take place without the 
destruction of properties and perhaps life. A work o 
this kind should not be poste! acres by those who are 
ready to make costly experiments with insufficient data 
upon which to form opinions, and especially to those who 
are unable to give a sufficient reason for their belief in the 
opinions they express. A work of such importance should 
not be carried out until the whole of theconditions involved 
in its permanence and safety had been investigated by 
those competent to examine them, and it is, therefore, a 
ood thing that the Burnley Waterworks extension has 
en brought to a standstill. 

As further showing the insufficient information upon 
which the Burnley authorities are ready to start on 
the construction of large works, or at all events their 
inability to impart this information, it may be noted 
that the inspector was unable to obtain, either from 
Mr. Emmett or Mr. Hitchon, the average rainfall 
of the proposed water-shed. ‘They supposed it to be 
very much the same as in the valley on the other 
side of the hill, and upon this assumption they would 
risk an expenditure of £80,000. Mr. Hitchon could 
not give any information upon it, “but so far as the 
similarity of the valleys was concerned they were likely 
to be the same.” Thus Does the estimate of the supply 
derivable from the Swinden Valley is sufficient, that ob- 
tainable from the Thurston Valley must also be ample. 
The same witness is reported to have said, “ He had been 
in the valley on the occasion of an average rainfall and 
had noticed that the water was a little coloured,” &e. If 
his ideas as to “ average rainfall” are to be gathered from 
this, their is perhaps not reasun to wonder that he could 
not tell the Local Government inspector what was the 
average rainfall. 


WAGES MOVEMENT BY IRONWORKERS, 

Our correspondent in Staffordshire notifies in his letter of 
this week the beginning of a movement for an advance of 
wages amongst the ironworkers of that district, which is not 
merely of local siguificance. It will be remembered that at 
the last adjustment of wages according to the prevailing 
sliding scale, by which wages are regulated by the ascertained 
net selling price of bars, the wages of puddlers were brought 
down Is. per ton, and the wages of mil] hands in the same pro- 
portion. Inascertaining the netselling price the accountant very 
properly recognises all the expenses which fall upon the iron- 
masters in connection with the sale of theiron. Among these are 
railway dues, freight and insurance, and discount and commis- 
sion. Fewmenare pleased when they find that receipts fall below 
anticipation; and it is not to be wondered at that the 
Staffordshire ironworkers should be without gratification, 
when the prices which ironmasters are realising result in a 
reduced scale of wages. But we imagiae that the ironmasters 
were no more gratified with the result of the business which 
they had been doing in the three months to which the 
examination of their books related. As the receiving 
of higher wages as the result of better prices would have been 
what the men desired, so also the better prices which would 
have enabled masters to pay higher wages would have been 
what the ironmasters desired. Both, however, had entered 
into a mutually binding agreement to abide the issue of the 
market. This time the market proves to be against masters 
and men alike; and both should accept the position 
with good temper. Any other course would be puerile. 
For the men to attempt upon every occasion when 
the examination of prices is adverse to them, to alter 
the terms of agreement would be practically to put 
an end to the agreement. The men alcavetetes that the 
agreewent works to their general advantage. Our advice to 
them is to be content with it, and not stir up an agitation 
throughout the ironmaking centres of England—for the same 
principle of net prices operates in Cleveland also—which can 
have no other effect than to seriously unsettle the minds of 
buyers, and drive them to seek to place their orders with 
nations who are only too anxious to book them at current 
rates, 


THE CLEVELAND IRONMASTERS’ RETURNS, 


Tue returns of the Cleveland Ironmasters’ Association for 
the month of October were issued on Wednesday afternoon by 
the secretary, Mr. J. Dennington. The returns show that 
there are at present 166 blast furnaces in the district—which 
extends from the Tyne to Whitby—118 of which are in full 
operation, and the remaining 48 are either damped down or 
are out altogether. The Consett Iron Company and Sir 
W. G. Armstrong and Co, have each one furnace in 
course of erection. The make of Cleveland pig iron in the 
port of Middlesbrough during the month of October was 
145,539 tons, as compared with 135,685 tons during the 
previous month. For the whole of the district the make 
during the month just ended was 175,881 tons, while that of 
the previous month was 166,790 tons, showing an increase 
during the past month as compared with September of 
9091 tons. The make of other kinds of iron—including 
hematite and spiegeleisen-—during the month was 46,216 tons 
as compared with 47,234 tons in September, thus giving a de- 
crease of 1018 tons. The total make of all kinds of iron during 
October was 222,097 tons, while in September the make was 
214,024 tons, giving an increase in favour of October of 
8073 tons. The shipments foreign during the month of Septem- 
ber were 40,243 tons, while during October they were 44,855 
tons, which is 3776 tons less than during October, 1879. The 
shipments coastwise of pig iron during September were 38,685 
tons, during October 41,195 tons, and during October last 
year 45,932 tons, or a decrease of 4737 tons as compared with 
the corresponding month of the previous year. Makers’ 
stocks of Cleveland iron are as follows :—Portof Middlesbrough 
30th September, 1880, 89,243; 31st October, 1880, 86,877 
tons ; total of district, 30th September, 118,868 tons; 31st 
October, 119,121 tons, or an increase of 253 tons upon Septem- 
ber, 1880. The stock in warrant stores is as follows : Public 
stores, 30th September, 1880, 117,428 tons; 3lst October, 
128,913 tons, being 19,438 tons in the North-Eastern Railway 
Company’s stores and 109,475 tons in Messrs. Connal and 
Co.’s stores. The abstract of the returns shows an increase in 
the make of Cleveland iron upon September, 1880, of 9091 
tons. Increase in makers’ stocks upon September, 1880, 253 
tons; increase in public stores 11,485 tons; increase in makers’ 


stores 3480 tons. The returns on the whole sre very satis- 
factory to the trade of the district which is in a very settled 
condition and showing signs of an improvement. 


NORTHERN MANUFACTURED IRON, 


IncREASING value attaches to the records of the Board of 
Arbitration for the Manufactured Iron Trade of the North of 
ingland, because a larger proportion of the manufactured 
iron produced in the north is now made by the associated 
firms; and hence the statistics of quantity and value are 
truer tests than ever of that branch of the iron industries of 
the north. It is, therefore, interesting to notice that whilst 
some of the industrial leaders of the north are beginning 
to anticipate the day when the ‘barbarous work” of the 
puddler shall be at an end, there has been all througn the 
present year an enlarged production of that iron which is the 
result of the work of the puddler. Instead of the quantity 
of manufactured iron sold being as low as 24,000 tons monthly, 
as it was on the average of last year, it is at the present time 
in the north of England not less than 43,000 tons monthly, 
or only 7000 tons monthly less than the average of the year 
1873, when the iron rail trade in the north of England was at 
its maximum, and when the volume of finished iron of all 
classes produced was also largest in the history of the trade in 
the north. It is well known that the present activity is 
chiefly due to the demand for shipbuilding iron ; and thus 
we hare the fact that at the present time the sales of plates 
in the north—chiefly from the great mills of Durham—are no 
less on the average than 27,000 tons monthly, or about double 
the production of the year 1873. The trade in angles in the 
north has been one of considerable fluctuation ; but, as in the 
year to which we have referred, the production of the asso- 
ciated makers in the north was less than 4000 tons monthly, 
and as it is now 7700 tons a month, it will be seen that there 
has been growth sufficient to induce the opinion that there is 
no sign of decay in this branch of the trade. In the bar 
trade, one of the last likely to be fully assailed by steel, there 
is not such a growth, for the present production of bars in the 
north is at the rate of rather less than 6000 tons monthly, 
whilst in past years it has passed 7000 tons a month, 
and on one occasion, in 1875, it rose to $400 tons monthly. 
For the present, therefore, the iron trade in the north 
of England seems likely to not only maintain its recent 
dimensions, but even to extend them. It is true that 
the iron rail manufacture shows signs of decay, bat there 
is a counterbalance almost complete in the growth of the 
demand for shipbuilding iron. There is also an increasing 
demand in Durham for steel for shipbuilding, but this, it is - 
clear, is so far not at the expense of the iron plate and angle 
trade, and though it may be supposed from the preparations 
that are being made that there will be a growth of ship- 
building with steel, yet it is also tolerably clear that for some 
time to come the use of the two forms of material will be 
concurrent, 
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“ Nornine succeeds like success,” has become an adage, 
and of all modes of success that which has been 
achieved by persevering labour under conditions of difii- 
culty and discouragement is that which most elicits 
admiration and best responds to the true meaning 
of the adage. Such has been the career of the Insti- 
tution of Civil Engineers of Ireland, founded by the 
late Sir John F. Burgoyne, R.E., K.C.B., in the year 
1835, or forty-five years ago, and which after many oscil- 
lations, and some serious reverses of fortune, during the 
worst of which, however, its functions were never 
entirely suspended, has now reached the twelfth volume 
of its published Transactions, and through the muni- 
ficent bequest of Mr. Michael B. Mullins, one of its 
presidents, is no longer, as it was for many years, quite 
dependent upon the subscriptions of its members and 
associates, the income from which, uncertain in all 
countries, has ever been peculiarly so in one so poor, 
backward, and distracted as Ireland is, and has long 
been. In judging of the work achieved by any scientific 
or technical institution whose field of labour is in Ire- 
land, it is well to bear in mind how very recent is 
civilisation, or anything that can be called culture in 
that unfortunate segment of the British Islands. Thus 
while in England the dawn of the epoch of public 
works of coal-mining—the foundation of all—com- 
menced in the latter part of Elizabeth’s reign and that 
of Edward the Sixth, and many arts and manufactures 
were much advanced and had become permanent 300 
years ago, in Ireland nothing but the masonry of eccle- 
siastic or monastic buildings, or the castles of ruthless and . 
barbarous invaders, and none of the signs of that civilisa- ~ 
tion and culture which are the characteristics of English 
and of European advancement, universal though varying 
in degree since the din of war ceased to resound at Water- 
loo, are to be found much earlier than the last 
quarter of the last century. The baton, the bayonet, 
and the gallows ruled, but did not improve the nation. | 
Two canals from Dublin to the Shannon had _ been 
surveyed by English engineers and partly begun 
before that time, and some useless and abortive 
works of the sort, such as the attempt to make the Liffey 
navigable from Dublin to Lucan, had been attempted, the 
partial ruins of which remain to attest the ignorance that 
then brooded over the land. Even roads to the distant 
parts of the island were few, and in many places imprae- 
ticable ; one great and good road alone existed between 
Dublin and Limerick, and this resulted from the private 
enterprise of the family of the Bournes, who had secured 
the monopoly of the mail and stage coaches between the 
capital and the cities of the south, and who made this 
earliest of Irish highways out of their own pockets, with 
power to establish upon it various obstructive privileges 
extending over a long period. There was no scientific or 
controlling authority, the grand juries, then hot-beds of 
the selfishness and jobbery of country gentlemen, nobles, 
and their dependents, schemed and ruled everything 
uncontrolled. Thus one of the very roads we have 


referred to, after it had passed, the fortified town of 
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Athlone and reached the then wilds of Connaught, was 
carried on upon the traces.of the old native horse and 
sheep tracks, and was lengthened ry zig-zags 
and running over the tops of hills that should have been 
gone round, It was, we believe, within the first decade 
of the present century that the English Government, 
sumewhat awake to dislocated state of things, sent 
Thomas Telford as commissioner to Ireland, empowered 
to sit in concert with Francis Johnston, an able Govern- 
ment architect, with offices in Dublin Castle, to take 
evidence as to education and competency from such 
candidates as might present themselves for the office of 
district or county surveyors, which it was pon to 
establish all over the country. The report of these com- 
missioners presented a lamentable spectacle of the 
deplorable ignorance that then prevailed in Ireland after 
centuries of English domination and misrule. Telford 
and Johnston reported that out of a large number 
that had appeared before them but two could be 
considered as possessing even the most rudimentary 
fitness tor county surveyors, and for a good many years 
things mouldered on as before. At length a time came 
when the English Executive in Ireland were prepared 
to appoint district or county surveyors over the whole 
country, and in too many instances the results showed 
the lamentable prevalence of favouritism and nepotism. 
In the comparatively prosperous North one surveyor, 
so incompetent as to unable to build up a 
revetement wall to hold up afew yards of earth, received 
his appointment, it was publicly stated, because he had 
promised his patron to lease a salmon-fishery which 
eventually proved so unexpectedly valuable that netting 
salmon ad. despatching them to Glasgow became the 
surveyor's chief occupation. Another, a man of some 
ability, and related by marriage to an officer of Govern- 
ment at Dublin, was permitted to take an unlimited 
number of pupils with large fees from each, and to give 
these practice and improvement on such private works 
as could be found for them, while also authorised to 
employ numerous assistants paid from the public purse 
to perform their duties. Such was very much the state 
of things when Sir John F. Burgoyne came to Ireland as 
chairman of the Board of Public Works. With 
the keen and experienced ee of one who had 
long held important commands, both military and 
civil, he soon singled out the few really able men 
then connected with public works in Ireland. Within a 
few years there was passed a whole tribe of Acts intended 
for the amelioration of Ireland ; fishery Acts, Acts for 
fishery piers and small harbours, Acts for the clearance of 
watercourses and improvement of navigable rivers, Acts 
enabling proprietors to borrow from the Exchequer sums 
for land improvement, and above all, the Arterial 
Drainage Act had been pout. and without any marked 
pouness having been achieved. One of the original three 
orming the Board of Public Works, a gentleman whose 
want of technical knowledge wholly unfitted him for the 
had to retire, and Mr. Radcliffe, originally an officer 
of Engineers, who had to retire from military duty 
through deafness, was chosen in his place, and Mr. W. F. 
Mulvany became partially, but in reality completely 
a member of the Board. The entire duties of that 
body we have been far from cataloguing, for besides 
the functions named, the care, construction, or im- 
provement of prisons ahd other public buildings, nomi- 
nally confided to Mr. Jacob Owen, architect to the Board, 
came to be part of the duties ‘of the body. It was 
in this state of things of which we have attempted 
a necessarily brief and imperfect sketch that Sir John 
Burgoyne came to Ireland and assumed the chairman- 
ship of the Board of Public Works, which at that time 
closely resembled the French Ministry of Works, though 
without the perfect personnel and ample and able staff 
which characterise that body. Few men better possessed 
the art of drawing forth in easy conversation the scien- 
tific and practical abilities of those under his command, 
and he was not long in seeing that better knowledge on 
the part of those who were to direct and disburse public 
money was a great need, and to meet this he seems to 
have conceived alone the idea of a self-educating body 
of engineers, which should also form a filter to be passed 
by those seeking professional employment under Govern- 
ment. In the organisation of this body, nothing was 
more noteworthy than the way in which Sir John culled 
in the first instance all the efficient ability he could find 
already in Ireland, and unlike nearly all his predecessors 
entrusted there with English power and gold, never im- 
oe from England or Scotland while he could find a 
tting man in Ireland itself, nor would he permit Eng- 
lish or Scotch to come into competition with Irish con- 
tractors wherever to be found competent in his judgment 
in skill or capital. The long pile bridge supported 
across the Shannon at Portumna, witha superstructure of 
iron, was in progress at this time from the designs of 
Mr. Thomas Rhodes, M.LC.E., long an assistant to 
Thomas Telford, the ironwork being produced and 
erected by Messrs. Mallet, of Dublin; and it was not 
without some surprise that one of that firm found himself 
thus addressed by Sir John, after returning from his 
final visit of inspection: “ The accuracy of your work 
cannot well be exceeded, for I have found that the heavy 
swivel bridge can be opened or closed by the action of a 
summer breeze.” 


It is time, however, that we should close these remem- 
brances of events somewhat remote, and address our- 
selves to noticing the well-chosen contents of the papers 
which the twelfth volume of “Transactions” contains. 
liefore proceeding to this, however, it may be remarked 
for those who may desire a more consecutive history of 
the Institution of Civil Engineers of Ireland, that it will 
be found in the address of Mr. Robert Mallet, when 
President of the Institution, which is published in its 
“Transactions.” Of the fourteen papers published in 
this twelfth volume, there is but one which can be viewed 
as wordy or prolix, and in this respect, the papers on an 
average are favourably in contrast with a good 
many of the papers which of late years have issued 


from the Institution in Westminster. There are three 
distinct papers by Mr. G. H. Kinahan, M.R.LA., of the 
Irish Geological Survey—“ On Natural Sea 
Piers, and other Sea Walls,” “On the Shifting Sands o 
Wexford Harbour,” and “On the Waste of Land at 
Bray and Killiney,” by sea erosion. Without venturin 
to endorse the statements contained in these, whi 
indicate much discerning observation and thoughtful 
consideration, we may affirm that they are conceived in 
the true spirit by which all marine engineering should be 


conducted if its works are to be successful as to the end 
proposed and permanent. Very many of the failures 
which have di British harbour engineering in the 
hands of even its test reputed masters might have 
been avoided had the previous studies of those masters 
been directed by the spirit that pervades Mr. Kinahan’s 
papers. 

Mir. Cotton’s paper “On the Modification of the Pris- 


moidal Formule,” enabling “ Macneill’s Tables” to be 
extended with a minimum of calculation to cuttings 
exceeding 50ft. in depth, will doubtless prove of occa- 
sional use; in Ireland, however, the cases in which 
cuttings can be found exceeding that depth are extremely 
rare, and when occurring, unless the formations are 
peculiarly water-bearing or otherwise unfavourable, or 
the spoil wanted for filling, tunnelling is to be preferred. 

Mr. Griffith’s paper which follows is a very clear 
description of the large Ww: iron gates of the graving 
dock at the North Wall, Dublin, designed and con- 
structed under the direction of the late Mr. George 
Halpin, C.E., under Wild and Mallet’s patent, under 
which the gates at Hartlepool and Limerick were also 
constructed. A very insufficient notice, however, is given 
of the peculiar arrangement by which these gates are 
opened and closed without the necessity for those expen- 


sive and awkward contrivances known as “chain 
tunnels” universally in previous use. This portion of 
the structure of these gates—the invention of Mr. Robert 


Mallet—was made subsequent to the date of Wild and 
Mallet’s ions and, of course, not included therein. The 
late Mr. runel, than whom no engineer was a more able 
and original designer of hollow iron dock-gates, as may 
be seen by consulting the memoir of that distinguished 
man, published some years by Mr. Beamish, one of 
his pupils, pronounced Mallet’s invention for abrogating 
“chain tunnels” the most important improvement in 
dock-gates that had been made since the time of Belidor. 
It is to be regretted, therefore, that Mr. Griffith was not 
better informed as to this branch of his subject, when no 
doubt he would have readily given more prominence and 
particularity to this part of his otherwise clear and judi- 
cious account of the Dublin graving dock-gates of 70ft. 


span. 

The title of Mr. Fahie’s paper, “On a New System of 
Wood Pavemeut,” is rather misleading as to what consti- 
tutes the essential merit of the paper, which consists in 
a good description of the several methods of wood pave- 
ment chiefly in vogue in London, and a highly instruc- 
tive and judicious comparison of the respective merits 
and demerits of wood pavement and of asphalte, derived 
from several different natural localities. The new system 
of wood pavement referred to, and said to be patented by 
a Dublin builder, consists in hooping together into large 
cakes paving blocks so designed that all within the same 
hoop or cake shall behave when in use as one block. This 
is not the place for discussing at any length the feasi- 
bility of this invention, which does not appear to us to 
be at all likely to prove successful in use, but we should 
be glad to see either in the pages of this journal or else- 
where an impartial discussion of it. As in every other 
case of a street surface, nothing can prove decisive but 
an extensive and prolonged trial under both heavy and 
light traffic in a crowded thoroughfare. 

Passing over two papers, neither devoid of merit, we 
find Mr. C. F. Green’s paper, “ On Railway Bridge Plat- 
forms,” occupying thirty-three pages, the longest and 
most prolix paper in the volume, and one from which 
we have failed to arrive at any new or important conclu- 
sion. The paper by Mr. H. Stokes, who proposes to suck 
out fire-damp from all corners of a colliery, however ex- 
tensive or ramified, by bringing the open extremities of 
in-draught or suction pipes connected with in-draught or 
exhausting air engines into every part of the workings, 
is, we are compelled to say, the production of an author 
who either has no practical experience whatever of col- 
liery working, or is profoundly incapable of forming a 
sound judgment on facts ; his proposition is utterly im- 
practicable. As there are no collieries of any importance 
in Ireland, and none in which fire-damp occurs, it would 
be better that the Institution of Civil _ er of Ire- 
land should confine its published papers to subjects on 
which experience exists in Ireland. A paper follows 
by Mr. C. R. Galway on the now pretty well-worn sub- 
ject of the Nore Viaduct, at Thomastown, on the Water- 
ford and Central Ireland Railway, a lattice structure of 
200ft. span, originally constructed in timber from designs 
nominally by the late Captain Moorsom, M.I.C.E., and 
since renewed in iron by Messrs. Courtney and Stevens 
from designs by the author of the paper. Some not un- 
important facts in relation to the original structure left 
unnoticed in Moorsom’s paper on this viaduct are 
plainly unknown to Mr. way. The design as it 
originally came from Moorsom’s office was, as respects 
the system of transverse stiffening between the five tiers 
of transverse joists, utterly unworkmanlike, and had the 
viaduct been constructed as so designed the whole thing 
would have been undoubtedly blown over by the first 
broadside storm. With Moorsom’s consent the desi, 
of Mr. R. Mallet was adopted, which abandoned all the 
ineffective complication of this part of the design and 
substituted the very simple and effective system of 
transverse trussing, reaching from top to bottom of the 
structure, which was actually employed. The timber used 
in the five heavy bands of wale timbers was not pitch 

ine, as has been mney misstated, but a very inferior, 
ut to the eye nearly similar turpentine-bearing timber o: 


Canadian growth, jcalled there hacmatac, purchased by 


Admiral Moorsom on account of the railway company, 
and which Messrs. Mallet were obliged to take 
over on signing the contract for the viaduct. This 
timber has neither the toughness, resisting power, nor 
durability of pitch pine, to which it is in all repects 
inferior. The railway company rapidly got into extreme 
uniary difficulties, and a lengthened period ela) 
fore Messrs. Mallet could obtain payment for the 
viaduct, several instalments on which remained many 
months overdue. ‘The whole design on Moorsom’s part 
was @ preposterous mistake, the situation in all respects 
was suited to a three-arch viaduct of masonry, for which 
the stone, mortar, and masons of the neighbourhood pre- 
sented every facility ; but 200ft. clear span, one greater 
than any at that time existing in Ireland, dazzled Moor- 
som’s not very strong judgment. Requiescat in nee. 
Mr. Strype’s paper on “Improvements in Sulphuric 
Acid Manufacture,” however good and suitable to a 
technological journal, is surely an exotic visitor in the 
“Transactions” of an Institution of Civil Engineers. 
This volume contains the full text of the Ro 
Charter of Incorporation granted last year by her 
Majesty to the Institution of Civil Engineers of Ireland ; 
it is a subject for just congratulation that this Charter 
has at last been obtained. It may not have quite faded 
from recollection that an attempt was made many years 
ago to obtain such charter, which was then jealously and 
in the most narrow spirit o by the Institution in 
Great George-street, and for a time abandoned. Like 
opposition, we believe, was experienced by the Insti- 
tution in Scotland, which afterwards allied itself with 
that of the Scottish Shipbuilders. j 
The reports of council and accounts of income and 
expenditure for the three years last past are 
included in the volume. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


to buy, both to-day and yesterday, of most 
of the gauges. Singles might have been purchased at slightly 
less money than a week ago, but doubles and lattens were pro- 
portionately higher in re The stiff debate at the meeting on 
Thursday, to which I referred in my last, has brought this 
about; for the advocates of the maintenance of the old extras, 
of 30s. for doubles in advance of singles, and a further 30s. for 
lattens in advance of doubles, were the more numerous, and the 
committee dl whom the proposed new scale had been sketched 
abandoned the project for making doubles an extra of 25s., and 
lattens a further extra of 20s. At the same time the custom 
previously ruling touching extras for unusual lengths, as to which, 
also, ameliorations had nm suggested by the committee, were 
reverted to. The difficulties of devising a scale which will secure 
the acceptance of all the sheet firms are not lessened by the 
practical outcome of the last meeting; and there was, perhaps, 
more variation in Birmingham to-day—and in Wolverhampton 
oe in makers’ quotations than was noticeable last week. 
"he general price for yy 4 singles was £7 10s. to £7 15s. 
Some doubles were sold for £8 10s. at the works. 

The demand for sheets is hardly so good as of late, for the 
galvanisers are not now buying as largely as they did a couple of 
months since. Consequently orders are getting rather low on the 
books of a few makers. Good orders are, however, coming from 
India, Melbourne, and other foreign markets. 

Galvanisers reported this afternoon that the indents that had 
most recently arrived were from the West Indies, the Cape, and 
South America. The Australian trade improves but slowly. 
Ordinary brands of 24 w.g., delivered in Liverpool, were quoted 
at £14 per ton, while other makers asked for the same gauge £15, 
packed in cases delivered in London ; and for 26 w.g., £17 per ton. 

A somewhat better business is being done upon the week in 
puddled bars, to be worked up by the makers of fencing, and 
similar low-priced bars. Of sizes denominated by the buyers, 
such iron, at about £4 5s. per ton, is pronounced cheaper in the 
end than old rails, of “‘ awkward sizes and ae at 
£3 15s. to £4—to which old rails have mostly advanced, delivered 
hereabouts. 

Bars of high-class quality, though they are in fair or aes on 
dockyard account, and for a few of our colonies, and are in 
growing demand for best cable and certain other home work, are 

et in insufficient request to keep any one works in full operation. 
The makers demand £7 10s. for “‘B. B. H.” and similar bran 
and £8 2s. 6d.—subject to commission—is still the quotation for 
“Round Oak” qualities. The makers of bars of a less valuable 
kind keep in better employment than the marked bar firms, and 
upon ’Change to-day there was plentiful competition for the 
orders which were offered. The prices ranged from £7 down to 
£6 easy, asa minimum. Bars of the quality fit to pass the ten- 
sile strain of certain descriptions of cables and chains were most 
in demand, together with bars for smithy pur in fulfilment 
of the heavy hardware and ship’s chand "a requirements 
expressed by the iron shipbuilders upon the Tees, the Tyne, 
and the Clyde. Plating were less difficult of sale than in 
the past few weeks, in satisfaction of the necessities of 
chief edge-tool manufacturers. 

Hoops continue in steady demand for bailing and such like 
uses, but the American orders now being rolled off are not being 
however, buying these hoops for sugar c: urposes with some 
spirit. Prices vary considerably. » rd 10s. to £6 15s. is 

t an average, while some makers demand £7 per ton. 

Tube strip is selling tolerably well ; from £5 17s. 6d. to £6 is a 
good price for such iron at 
provement in the business doing in high-class boiler-plate iron, 
which, however, remained very firm at makers’ quotations, 

ese are £9, £9 10s., and £10, according to quality. Common 

lates were worth a little more money, consequent upon the 

ciminished competition from the Cleveland district, where the 
firms are so busy upon ship-plates. 

Tin-plate manufacturers reported this afternoon that more 
negotiations had been conducted with the United States by cable- 
gram than for some time past. Melbourne also is buying encou- 
ragingly. Messrs. E. P. and W. Baldwin were asking from 23s. 
to 24s. per box for charcoal qualities, and their price for coke 

lates was 2s. per box less. I hear, however, of common coke 
Caine sold by some producers at as low as 16s. per box. 
Native pig makers were unable to report an increase of busi- 
ness. "All-mine hot-blast pigs were £3 5s. to £3 10s., and cold- 
blast sorts £1 additional. "Pigs with a little pottery mine in 
them were £2 10s. to £2 5s. per ton. Hematites of Lancashire, 
Cumberland, and Welsh makes, attracted most attention in the 
pig market, yet the extent of buying of these was not large. 
Agents were firm at their former —— of £3 10s., and 
intimated that such was the demand from the steel makers that 
prices would be likely to rise still further before long. 

Cannock Chase house coal has just been advanced 2s. per ton 
Deep coal now 

tion of the 


SHEETS were 


resent. There was little or no im- 


ton on shallow seams. 


on deep, and 6d. 
becomes 1! ow 8s. 6d. per ton, The 
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vendors of forge coal is a little improved, yet igre remain at 
from 6s, 6d. to 7s, Le ton, Furnace coal is 8s. 6d, to 9s. 
‘The ironworkers held a meeting at Brierley Hill on Monday, 
and the following resolution :—‘' That this meeting is o' 
opinion that the clauses in the sliding scale regulating ironworkers’ 
wages, which have reference to Pome J du freight, and insur- 
ance, discount and commission, should be ts ang as we con- 
sider them unjust in their operation against the claim of the 
ironworkers, whose wages are regulated by the same scale; and, 
further, that we instruct our representative to ask for the 
co-operation of the representatives of the other eleven districts 
for the purpose of securing the withdrawal of the clauses spoken 
of.” This means the beginning of an agitation which will have 
a somewhat unsettling influence upon the finished iron trade of 
Staffordshire, since, if it su 8, it will advance wages and 
the cost of 
Valuable ee are being made in the district at the present 
time by the shipbuilders upon the Tees, Tyne, and Clyde for 
“es of heavy chains and cables and anchors, 

n the lighter trades there is a slightly increased demand on 
colonial and foreign accounts. Indian and Australian indents 
have recently rg hg: ved, and the East and West 
Indies are reported to yielding increased business in some 


design, 
amith or the worker in repouseé, The style is that of the renais- 


sance, cally into four — 
which are again sub-divided 


‘ates 
nst a rich repousssée frieze, above which is a very old 


eas it was stated that the main road in No. 1 shaft 


r week. 
roof coal of 1ft. 10in, 
been driven out 400 


roof, 
The Employers’ Liability Bill came on Monday night again 
before the South Statfordshire Institute of Mining Megineon, 
upon the reading of an exhaustive report by Mr. Alexander 


Smith, C.E., of his visit to the Mining Institute of Great 
Britain, where the Bill was discussed. 
The people of n, near Birmingham, are about to have a 


tramway laid down in their midst, at an estimated cost of from 
£17,000 to £20,000. Their governing authority is a local board, 
and it is an _— question whether the board or the tramway 
compan lay down the granite track and the rails. 
Assembled in public meeting, the ratepayers object by formal 
resolution to the responsibility being taken by the local board, 
which should not, they maintain, be regulated in this matter by 
the Corporation of Birmingham, who have determined to lay 
down certain tramway extensions in that borough; since, in 
Birmingham, the line of the tramway will be upon 


alread: ved with whereas at Aston the roads 
pa granite, are 


NOTES FROM. LANCASHIRE. 
(From our own Correspondents.) 

THERE is a considerable amount of forward buying going on in 
the iron market here, but little or nothing ane for anythin 
like prompt delivery, consumers in this district, as I have had 
occasion to point out previously, being still in most cases well 
filled for all their present requirements, and where iron has to be 
forced for immediate delivery, extremely low prices have to be 
taken. There are some speculative inquiries in the market for 
iron over the whole of next year, but although makers are more 
willing to book forward than they were, it is exceptional where 
they are dis; to go beyond the first six months of next year 
at the outside, and in most cases they do not care to sell at 
present rates beyond the end of March next. 

_ In Lancashire pig iron a moderately fair business has been 
doing, A numbers, and if local makers were 
prepared to k delive whe. to the end of June, a considerable 
weight of iron could be pl . The utmost limit, however, to 
which they are at present pre to go, is over the first three 


months of next year, and for ee orders are being booked at 
a - ranging from 46s. 6d. to 47s. 6d. per ton less 24 per cent. 
lelivered equal to Manchester. 


In outside brands coming into this district, there is still a good 
deal of keen ays especially in Lincolnshire and Derby- 
shire irons, some brands of which are being pressed for sale here 
at such extremely low fi that the makers would seem to 
have no other outlet for their iron. For delivery into the Man- 


chester district 45s. to 46s. 6d. per ton less r cent. are 
about average quotations for ordinary brands, but I have heard 
of iron being offered at fully 2s. per ton under these 


Middlesbrough iron, in the face of such low prices 
in this market, and it is on 
parcels where consumers are compelled to use North-coun 
iron. Where any business is done, the quoted prices for take 
delivered —— to Manchester are about 47s. 10d. to 48s, 4d. per 
ton net e 
Some of the forge proprietors in this district report an 
sed number of orders coming in, but there is no very 
material change generally noticeable in the finished iron trade. 
Prices continue low, and for local bars delivered into the Man- 
chester quotations may be given at about 
per ton. 


pthese, has, of 
bought in 


£5 17s. 6d. to 

I hear that pipe founders and makers of heavy castings in the 
East Lancashire districts are getting busier, and an improved 
state of things, as I F maac out last week, is noticeable amongst 
cotton machinists, ere is a good deal of foreign work in hand, 
and local orders are not quite so scarce as they have been. 

There is now generally throughout Lancashire a demand 
for the better qualities of round coal, and most of the pits are 
getting into full work. Prices are also moving upwards, and from 
many of the collieries advanced lists have been sent out this 
month. ‘The actual advance in pit prices at present being 
obtained does not, however, average more than about 6d. per ton 
upon the Fo sage and October rates, and this is confined 

ost entirely to house-fire classes of fuel. Common screened 
coals for steam and iron-making purposes, although they are not 
pushed so much in the market as they were, do not yet command 
any materially higher prices. Engine classes of fuel at present 
are without material change, the demand so far having been suf- 
ficiently aa to keep up prices, but the largely increased quan- 
tity of slack now being produced is causing this description of 
fuel to become rather a drug, and there is a tendency towards less 
firmness in values. The average quoted ee at the pit mouth 
Wigan Ari 6d. to 9s.; d 


pres at which coal can be bought for shipment are very little 
her than those which have been ruling of late. 

: The annual meeting of the South Lancashire and Cheshire Coal- 
owners’ Association was held at Manchester on Tuesday, and Mr. 
©. Clarke, of the Garswood Collieries near Wigan, was elected 
president for the per Page Messrs, Hewlett and Gilroy were 
also appointed a deputation to attend a special meeting of the 
Mining Association of Great Britain, which will be held in 
London on the 17th inst. to consider what course should be taken 
by the coal trade with reference to the operation of the 
Tetinheydes? Liability foe and in the meantime all proposed local 
arrangements will be held in abeyance, 

About nine additional miles of the Manchester and Suburban 
system of tramways were opened for traffie on a oye The 
lines are chiefly laid down on Gowan’s system in the city, and 
Barkers’s in the suburbs, and the principles of both these systems 
T have already described in your columns. 

The judges’ awards in the machinery section of the recent 
Manchester Industrial Exhibition have now been sent in, but I 
as not able to obtain a copy sufficiently early to deal with them 
this week. 

The Royal Commissioners on Accidents in Mines have this 
week paid a second visit to the Garswood Hall Collieries, near 
Wigan, where for some time past experiments have been carried 
ovt with safety lamps. Some time back I gave in TH» ENGINEER 
the results of a number of experiments which were made before 
the members of the Manchester Geological Society. Since then, 
however, additional apparatus has been constructed under the 
direction of the commissioners, and the experiments will be made 


y | as complete and exhaustive as possible. 


The hematite pig iron trade of North Lancashire and Cumber- 
land is well employed, and makers are in receipt of a considerable 
number of orders, The 28 lately have increased with 
reference to new business, and it is now certain that the output 
of pig iron throughout the remainder of the year will be main- 
tained, inasmuch as makers have so many deliveries to complete. 
America is asking for terms of delivery next year, and it is 
observable that inquiries from this quarter have increased during 
the past few days. There can be no doubt that the demand for 
all qualities of Pig iron of hematite description will be very con- 
siderable during the ensuing year, for not only is America show- 
ing signs of wanting large consignments of iron and steel, but con- 
tinental requirements are growing, and on home account more 
life is observable in the metal markets. Tram rails are being 
ordered by several towns, and several of these contracts have 

m_ accepted here. The steel trade is very busily employed. 
Shipbuilders are busier than they were ever known to be. Fin- 
ished iron is in large output. Iron ore finds a good market at 
undisturbed values. 

On Tuesday the Barrow Shipbuilding Company launched two 
gunboats, the Banterer and Espoir, for the Admiralty. They are 
of the Foxhound and Forward class, and are sister ships to the 
Grappler, Wrangler, and Wasp, launched from the same yard 
about a month ago, and descri Each of 
these gunboats will carry two 64-pounders and two 25-pounders. 

Operations are going on very favourably for the extension of 
the tramway line from Nelson to Padiham. Messrs. Kegan and 
Fotherby are the contractors. : 

Messrs. R. Williamson and Sons are rapidly getting their new 
po apa ‘yard at Workington into order, I am told the 
building of a 1500 ton steimer will be begun in December or 
January. Every effort is a / made to push forward the con- 
struction of the new dock at Workington, as it is greatly needed 
for the growing shipping trade of this place. 

Explorations for iron ore are being made with unabated 
ae in the Cleator Moor district. re holes and shafts are 
being sunk in almost every direction, and invariably success 
attends the search, 

The Solway Iron Company has two furnaces going, one being 
under repair and the other standing idle. 

The Maryport Iron Company, which has six furnaces in eo 
is increasing the number of its coke ovens at Ellenborough, an 
coke ovens are also being erected on Broughton Moor. 

essrs. Graham and Co.’s new foundry at Maryport, which 
has been standing idle, has resumed work. 

Mr. Stanfield, boiler-maker, Maryport, contemplates making 
considerable extensions in his plant. 


by me at the time. 


THE NORTH OF ENGLAND. 
(From own Correspondent.) 

THE pig iron trade has been quiet during the last few days. 
The publication of the statistics given below has tended to make 
the market weaker. ‘There appears to be a glut of iron just now, 
and the natural consequence is a slackening of prices. On Tues- 
day very little reduction was apparent, sad makers held out for 
their own ag Since then a tendency to yield has been 
apparent. e generally accepted price for No. 3 now is 39s. 
et e returns of the Cleveland Ironmasters’ Association are as 
‘ollows :— 


MAKE OF CLEVELAND PIG IRON. 
Total of 
Middlesbrough. district, 
Month ending 30th Sept., 1880 188 685 169,700 
Month ending 81st October, 1880 145,589 .. .. .. 46,216 
Increase upon Sept., 1880 9,091 
MAKE OF OTHER KINDS OF IRON 
(Including hematite and spiegeleisen). 
Month ending 90th Sept., 47,234 
lecrease Sept., 1880 1,018 
Total make, Sept., 188)... 214,024 


Increase upon Sept., 1880 .. .. .. 8,073 
SHIPMENTS FOREIGN OF PIG IRON FROM THE PORT OF 


le 
6s. 6d. to 7s. 6d., according to quality » henduastin four-feet, 7s. 
coal, 5s. 3d. to 5s. 6d.; burgy, 4s, 


scarce owing to the recent which have not only caused 
large number of wrecks, prevented v about. 
Apart from this, however, there is no and the 


Month ending 80th Sept., 1880 
ending se” se 40,243 
Month ending 81st Oct , 1880... 44,855 
Corresponding month last year .. .. .. 48,631 
Decrease upon Oct., 1879 .. .. .. 3,776 
SHIPMENTS COASTWISE OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. 
Month ending 30th Sept.,1880 .. .. 
Month ending 31st Oct., 1880 .. 41,195 
Corresponding month last year 45,982 
Decrease upon Oct., 1879... .. 4,787 
MAKERS’ STOCKS OF CLEVELAND IRON, 

Port of Middlesbrough Total of district. 

Increase upon Sept., 1880 ‘ 253 
STOCK IN WARRANT STORES, 
Public stores, 
Public stores, 31st 128918 
Makers’ stores, 30th Sept., 1880 .. .. .. .. 47,41 
Makers’ stores, Sist Oct., 1880 2: 
I in make of Cleveland iron U 1880 
in u 
Increase in makers’ stocks upon 
Increase in stock in public stores upon Sept., 1880.. 11,485 
in k ers’ stores upon » 1880 3,480 
North-Eastern lway Com ‘sstores .. 19,438 
In Mens. anes 109,475 
128,913 


The shipments to continental ports continue to be large, but 
it may be expected that the commencement of bad westher will 
put an end to these. Upon the shipments depend the disposal of 
a an quantity of iron. and the present rate of production is 
therefore evidently t00 great to continue. 

The traffic returns of the North-Eastern Railway Company 
show an increase of £14,761 as compared with the corresponding 
week of last year, £9798 as compared with the corresponding 
week of 1878. The minerals department contributes £9792 to the 
increase last week. 

Activity exists in the manufactured iron trade and prices are 
well maintained. It is computed that the manufacture of ship- 
building iron has never been greater than it now is. 


NOTES FROM SCOTLAND. . 
(From our own Correspondent.) 


Tnx Glasgow iron market has been less active this week, but 
on the whole there is not much change in prices. <A great falling 
off has taken place in the pig iron shipments. They are 2349 tons 
down on the week, and considerably less than half those of the 
corresponding week of last year. The arrivals from Middles- 
brough were very much less last week, but this is partly 
accounted for by vessels being unable to clear from the Tees owing 
to the stormy weather. cently some fair orders have 
been received from the United States, but they are far behind 
those of this time last year, and the continental inquiry con- 
tinues dull. Since last report two additional furnaces have been 
put in blast, making a total of 118 in operation, as against 95 at 
the same date in 1879. But although the demand for iron at 
presentis backward, there is a large consumption of it at the malle- 
able works, and the masters do not hesitate to augment their 
stocks. During the week 1877 tons of pig iron were added to the 
stock in Messrs. Connal and Co.’s stores, which now amounts 
to 476,768 tons, 

The warrant market has fluctuated somewhat in the course of 
the week, the prices being not quite so firm. Business was done 
on Friday forenoon at from 50s. 10}d. to 51s. 44d. cash, and 5ls. 
to 51s. 6d..one month, the afternoon quotations being 51s, 14d. 
to 51s. 8d. cash, and 51s. 4d. to 51s. 104d. one month. The mar 
was slack on Monday, when business was done in the forenoon at 
from 51s, 3d. to 50s. 104d. cash, and 51s. 8d. to 51s. one month. 
In the afternoon, the only quotation was 51s. Tuesday’s market 
was rather steadier, but there was a limited business at 51s. 3d. 
cash, and 51s. 6d. one month. On Wednesday business was done 
between 51s. 24d. and 51s. cash, and: from 51s. 3d. to 51s, one 
month, To-day—Thursday—the market was quiet, at 51s. one 
month, and 50s. 10d. to 50s. 8d. cash, 

As indicated above there has been less inquiry for makers’ iron, 
the values of which are nominally unchanged. 

In the malleable department general activity continues to pre- 
vail, but the larger proportion of the work consists of large con- 
tracts, not so much being made for merchants. The continued 
animation in the shipbuilding trade has a most beneficial influ- 
ence upon the manufactured iron trade. Last week’s shipments 
of iron manufactures from the Clyde embraced £6300 worth of 
machinery, of which £3160 went to China, £1120 to ‘I'rieste, and 
£1082 to Gibraltar ; 1300 tons of stvel rails, valued at £8150, for 
Galveston ; £17,000 worth of other articles, of which £4820 were 
cast iron pipes for Rio de Janeiro, £5250 wrought and cast for 
Bombay, £2400 wrought for Canada, £1300 for Gibraltar, £1500 
to China, £1000 to France, and £700 to Oporto; £3300 se 
machines for France and Spain. 

There has been rather more doing in the coal trade, the 
domestic inquiry being good on account of the severe weather. 
The better qualities of coals are about 6d. per ton higher, but 
secondary sorts are, on the other hand, the turn cheaper. The 
shipments coastwise and ab: have been fair. Avi effort has 
been made by some of the coalmasters to advance the prices, but 
ithas not been successful. Indeed ‘it is only by charging the 

resent low rates that shipping orders of any consequence can 
just now be obtained. In the Eastern mining counties the 
demand for coals has also been good, and quotations firm, a slight 
advance being got from domestic consumers at home, but it is 
regarded, asin the West, somewhat hazardous to attempt at 
present to raise the rates to shippers. 

In the mining districts there is no restriction as to hours of 
work, the men being allowed to put out as much coal as they can, 
and they are, as a rule, working long hours and earning good 
wages. 

essrs. Napier and Sons have launched the Parisian, 5500 tons, 
for the Allan line, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Miners’ meetings are still being energetically conducted all 
over this district, the object being to unite the men more 
thoroughly, in the hope of checking the downward tendency of 
wages, and to induce the coal-owners to raise the price of coal. 
Some strong things are said, but the object at which the delegates 
are aiming does not seem to be accelerated thereby. 
employers simply ignore the movement. 

he Nunnery Colliery, Sheffield, was the scene of an alarming 
inundation on Monday. Water has pees been the great draw- 
back in working the pits of this company, but thanks to energetic 
management and exceptionally powerful machinery, the difficulty 
has been fairly mastered. m Monday the “night shift,” 
numbering some 150 men, were in the Silkstone pit, when th 
were suddenly overtaken by a great rush of water. ey man: 
to get to the pit bank, and afterwards to get up all the ho 
then they set to work to clear the pit ; but the pump burst, an 
it was Wednesday before work could resumed. The anor 
Pit, in the same locality, also suffered from an unusual rush of 
water. About 750 men were temporarily thrown out of employ- 
ment. The source of the water has not been discovered. 

The severe rains of last week did much damage in several of the 
ironworks at Rotherham, where the water was rushing through 
the machinery four feet deep. A considerable number of men 
were thrown out of ar for a time. 

This week we have a “cold snap,” the frost being very 
keen. It has given an impetus to the coal trade, and also to the 
demand for skates. A novelty in boot skates has been patented 
by Mr. Hardman Gillett, for the use of ladies. The skate, which 
is entirely of steel, is secured to the sole of the boot by two 
elegantly formed plates, The undersoles of the boots, to which 
it is attached by screws, are of wood. By this patent, ladies 

uire no assistance in putting their skates on and off. 

e houses doing a Russian business have been ‘ hurrying 
up” this week to get as great a weight of heavy goods sent off as 
possible before the season closes, One firm alone have sent off 
within a few days 1000 tons of iron and steel boiler-plates. The 
Baltic, it is expected, will be closed by the end of the week. 
There has been a very gratifying improvement in the Russian 
trade during the last six months. 

An extensive business is being done in what are called “‘ skin” 
plates as distinguished from armour plates. ‘‘Skin” plates are 
simply the ship-plates which form the “skin” of the vessel. 


They are being manufactured for H.M.S, Majestic, Colossus, 
Conqueror, and other vessels, A brisk trade is also doing in 
axles and similar 


this week, I am in a ition to confirm the opinion 

American contem steel were being: cu one 
Connections, and cont this town to be 


Plaving occasion to make somewhat. extensive 


| 
nes, 
There bas just been turned out by Messrs. Thomas Brown ’ 
‘ and Co., of Birmingham, a pair of wrought iron gates for the | 
\ principal entrance to the North-Western Bank at Liverpool, , 
which are worthy of mentiun as a piece of art metal work. 
The yates measure each about 12ft. in height, and 6ft. in ; 
width. Every portion of the gates, which are characterised b 7, 
| 
close ag 
grill of 
modelled griffins, 
At the annual — of the Walsall Wood _ Com- } 
face of coal to the extent of 350 yards, capable of yielding 
The seam was 5ft. 10in. thick, with a tf 
The heading in the shallow seam had 4 
yards in a northerly direction, and the 
i seam, which was 5ft. 7in. thick, improved in quality and 7 
e ' thickness the farther the workers went, and had a splendid i 
| 
| 
48. od.; and good & C 5 0 38. bd, per on. f 
The shi trade has been dull, coasting vessels y 


856 


THE ENGINEER. 


Nov. 5, 1880. 


factured into scissors. A singular feature in 
scissors making was told me in the course of my 
investigation. Our American cousins have suc- 
ceeded in doing a good thing with what are called 
* steel-lined” scissors, i.c., scissors the cutting 
— of which are ae, and the body of cast 
‘or a time, of course, these scissors 
com admirably; but when they have to be 
a their career is at an end. There is 
not sufficient steel to stand the ordeal, and the 
other large go In tailors’ and 
er owever, they have done very 
well, taken the of solid steel 
where look and finis! esired more 
than durability. They are caeetialty scissors 
uch cl r than us 
reliable t steel throughout. 
WALES AND ADJOINING 
COUNTIES 
(From our own Correspondent.) 

A RENEWED effort has been mag Seer 
a Miners’ Relief Fund The 
movers are Mr. W. T. Le 
bell, secretary of the —s "Reliet Society, 
Mr. W. Abraham, and other local representa- 
tives of the workmen. It is well known that of 
the accidents which injure severely or 
lutely kill, only one-fifth are of the class which 
would make employers amenable to the clauses 
of the Employers’ Liability Act. When this is 
apt dered, ~ i that the public only come forward 

eat calamities, such as those of Dinas, Risca, 
af Ferndale, the necessity for a fund is plain 
enough to the angie mind. It is astonishing, 
however, how stubbornly the colliers oppose the 
fund. They have a prejudice that if such a 
fund were masters would care little 
about adopting means for the agg ee of 
life and limb. Means have been adopted to 
correct this notion. Action has been taken with 
Scale Committee by Mr. W. T. 
will be again brought forward at the 
— meeting. This gentleman may be considered 
as the pioneer of this, one of the most important 
movements ever started in South Wales, having 
nine years ago obtained the support of the 
uis of Bute to the inau; tion of a similar 

fund in connection with the Bute colliery. 

I have been at some little pains to ascertain 
what payment per member would meet the case. 
Taking the casualties for thirty years past, in- 
cluding the whole of the great explosions, the 
necessities might be fully met by a payment of 
ld. per wee r worker, 5 per cent. on the 
pe | subscri by the men to be paid by the 

—m loyer, and 2} A cent. by the landlord, 

am expecting see a rous initiatory 
movement on the part of the ‘Pont ridd and 
Caerphilly Railway CUompary. otice of 
twenty-one days has m served on owners of 
bee forma and has just expired, Claims have 
n forwarded to Cobb, Brecon. 

especially in the has 
ae guis! at Swansea, princi y on 
account of adverse winds. This seems to be the 
chief hindrance to trade at Swansea, though I 
hear rumours that ibly one of the furnaces 
lately started may be blown out. The shipments 
lately are almost entirely for France. The 
Swansea trade for the past week can be seen at 
a gage exports, 8217 tons, fuel 
3540; Spain, 1195 coal, 50 tons fuel; D, 
520 tons coal; Savannah, 650 tons coal. This is 
a singular contrast to the variety of Cardiff 
won which are literally to all parts of the 
wor 

The total coal exports from Cardiff last week 
amounted to 88,162 tons, and from Newport, 
17,000. In both cases there is a great contrast 
between the week's s total and the preceding, due, 
I am informed, principally to the weather. 
Coalowners’ books are tolerably well stocked. 
and if no advance in price can be maintain 
beyond an occasional contract, there is little 
complaint as ds quantity. 

It was remarked in one o ‘the Welsh news- 
papers this week that since the change has 
occurred in the iron trade, referring evidently to 

1874, — 10,000 tons of coal per week extra, 
above h ighest ar averages, have been thrown 
into the market. This, in ,my own opinion, 

. and I should say in every one’s, will well account 
for the almost utter impossibility of getting 
prices out of the present net. 

Last week an effort was made in the Forest of 
Dean to move prices, but the last time this was 
tried the effect was peg 

Notices were — at the Lydney Tin-plate 
Works, on Monday, to terminate all contracts at 
the expiration of a month. 

There is little of interest to note in connection 
with the iron trade. few cargoes are going 
out to New Orleans and Galveston, but nothing 
of any consequence. The total export of iron 
and sheet from all Wales last week was under 
ng — Italy is a tolerably good customer 

or bar. 

Tin-plate prices are making a slight upward 
movement. I have heard of cases w - only 9 and 
9d. per box advance has been obtained for ordi- 
nary coke. I.C. coke is 15s. at Liverpool; London 
| ag rege for Welsh, are 15s, 6d. to 

9d.; coke charcoal, 18s. 6d. to 19s. 6d. 

Numerous casualties to vessels by the recent 
storms have occurred on the Welsh coast. 

A capital oot Piymout has been devised by 
Mr. ara of Plymouth Collieries, in connec- 
tion with cuoening, by which fully one-half the 
breakage has been avoided. The way in which 
coal is rattled i the screens d led some- 

thing of this kind. 


A New Pocker pocket rule gradu- 
ated in such a way that the exact centre of 
— ag a measurable within the length of the 

is immediately indicated. It is made 
under Appleton’s patent, which consists in 
prime (in a two-feet rule) the foot on either 
the centre with twenty-four parts and 
frastiens on one side and into twelve and frac- 
tions as usual on the other. Then by placing 
the number on the smaller scale eqpecen to the 
length or the large scale, the equal divi- 


sion of the whole ——_ is immediately indi- 
cated by al the rule. The rule will, 
we believe, be obtainable at any 


THE PATENT JOURNAL. 


Condensed from the ~—— 3 of the Commissioners of 
*,* It has come to our notice that some applicants of the 
Patent 


uch 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tue Exoiveer at 
which the Specification they ire is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to those pages and 
the Specification.) 


Grants and Dates of Provisional Pro- 
tection for Six Months. 
8671. InstauMENt, J. Southampton- 
row, London.—1l0th Septe: tember, 1880 
3749. Prerartnc Woot, &c., 
near Huddersfield.—15th 
3977. Composition of Foon, 
street, Li 
P. Desguin and Co., Brussels.—1st October, 1880. 

4101. Borris, H. T. Lufkin, Chelmsford.—9th October, 


1880. 
= Dryixc Fets, J. Crossley, Bury.—9th October, 


4105. Treatinc the Marrers Susrenpep in 
Water, ae J. Bannehr, Bush-lane, London. —9th 


October, 
4107. con &c., J.C. Mewburn, Lon- 
d ion from J. 


4109. ORDNANCE, “Noble, 


4111. ScREENING AL, » C. Beadle, Erith. —9th 
October, 1880. 

4113. ConveyINe Marerits, E. G. 
lane, London.—A communication Winter. 
halter, San Francisco, U.8.—9th io 1889. 

4117. Forwaces,'R. W. Perkins, Somerset-place, Swan- 
sea, and J. F. oe Fenchurch-street, London. 

—llth October, 1880. 

4119. Hats, H. J. {Haddan, Strand, London.—A com- 
munication from J. Peters and L. Wiegand, Phila- 

4121. Door Kwoss, , W. le, Birmingham,— 
—lith October, 1880. 

TanninG, W. Nicholson, Sheffield.—11th October, 


4125. CoaL Ptates, J. Mathewson and G. Tidey, Den- 
mark-road, Kilburn.—11th October, 1 
4127. MAcuINEs, W. Michaélis, 
Frieden-strasse, Berlin.—11th October, 1 
4129. ELecrricaL Sionauine, &c., W. Lake, South- 
n-buildings, London.—A communication from 
lake, Weston, Massachusetts, U.S.—11th October, 
an Vessris, &., A. W. L. Reddie, 


Chancery-lane, London.—A communication from R. 
McCollum Fryer, New York, U.S.—12th October, 


1880. 
4133. Grinprnc Mitts, J. Rae, New York, U.S.—12th 
October, 1880. 


4185, BReecu-LOADING Orpnance, W. Morgan-Brown, 
Southampton-buildings, London.-—A communication 
from 8. M. Richardson, Woburn, Massachusetts, 
U.S.—12th October, 1880. 

4137. Sewine MAcHINEs, G. Iliston, Birmingham.— 

12th October, 1880. 

4139. Corsets, F. C. Nutter, New Basinghall-strect, 
London.—12th October, 1 

4143. H. F.C. Cockey, Frome, Selwood.—12th 


October 
4147. &c., A. Nichol College-street, 
Li 


verpool-; ion.—12th October, 1880. 
4149. Lawps, G. W. von Nawrocki, Leiy -strasse, 
Berlin.—A communication from E. Ko. , Cameny, 


4 ‘ORSETS, A. Alli juare, 

don.—13th October, 380. tg 

4153. Doors and WIspows, R. W. Gossage, Creek- 
road, Deptford.—13th October, 1 

4155. SreaM GENERATOR and Evorxe, H. J. Haddan, 
Strand, London.—A communication — W. von 
Pittler, Gohlis-Leipzig.—13th October, 1 

4159. Steam Gas Moror, C. Kesseler, oo strasse, 
Berlin. — A communication from 0. Henniges, 
Martinickenfelde, near Berlin.—13th October, 1880. 

4161. Printinc Presses, W. R. Lake, Southampton- 
buildings, London. — A communication 
Forknall, New York, U.8.—13th October, 1830. 

4163. Hansoxtoms, 8. ‘Crokaert, Sheffield. —13th Octo- 


ber, 

4165. and other DiamMonpIreRovus 
W. —A communi- 
cation from 8. Stonestreet, Kimberley, South Africa. 
—13th October, 1880. 

4167. Exrractine Tar, &c., P. J. Wates, Bedford-hill, 
Balham.—i3th , 1880. 

4169. ConvERTING GRatxs into Fiovr, F. 
Frankfort-on-the-Main.—A communication from H. 
Seck, Frankfort-on-the-Main.—13th October, 1830. 

4171. Drawine Frames for Corron, &c., W. A. Barlow, 
St. Paul’s-churchyard, London.—A communication 
from C. Pfeiffer and H. Offroy, Paris.—13th October, 


880. 
4173. Free Licuters, J. F. Wiles, Finch-lane, London. 
—13th October, 1880. 


Inventions Protected for Six Months onthe 
Deposit of Complete Specifications. 


4300. Mowine, &., Macuines, E. Smith, Pittsburgh, 
—2lst October, 880. 

4320. Skate ATTACHMENTS, H. J. Haddan, Strand, 
London.—A communication from C. Brewster, 
Montreal.—23rd October, 1380. 

4325, Fastenine the Tuses of Sunrace ConDENSERS, 
W. E. Gedge, Wellington-street, Strand, London. — 
A communication from C. B. oe and W. Deacon, 
San Francisco, U.8.—23rd October, 1 

4345. Spirit LEvELs, W. W. Vaughan A. Clark, 
Stockton, U.S.—25th October, 1880. 

4352. Ice, &c., W. R. Lake, South 
London.—A’ communication from J. C. De La 
Vergne and W. M. Mixer, New York, U.S.—25th 
October, 1880. 

4354. Brake and Covrtinc Arraratus, 8. Fairman, 

itimore, U.S.—25th October, 1 

4358. ANNEALING IRON —_ STEEL Wire, W. Hewitt, 
Trenton, U.S.—26th Oe! 

4359. CLEANING [RON wine,’ Ww. Hewitt, Trenton, U.S. 
26th October, 1 

4368. HoLpine CaRTRIDGES, H, H. Lake, Southamp- 
ton-buil London. — A communication 
E. G. 
October, 1 


from 
urst, Hartford, Connecticut, U.8.—26th 


Patents on which the Stamp Duty of 
£50 has been Paid. 
3976. Sprep Reouiators, J. M. Napier, York-road, 
Lambeth.— 27th October, 1877. 
3978. Bricks, &c., B. J. B. Mills, & 


th ton-build 


4032. Correr, J. H. Pendleton, Brooklyn, 


U.8.—30th October, 1877. 

4127, Workinc Brakes by PRESSURE, 
Westinghouse, Southampton-buildings, 
6th November, 1877. 

4144. Caustic "ALKALIES, E. W. Parnell, Liverpool.— 
7th November, 1877. 

4021. Sucar from Beeraoor, H. Conradi, Lower James- 
street, London.—30th October, 1877. 

Sears, &c., T. M. leade, Liverpool.—2nd Novem- 

4083. VentiLaTine, &c., E. Banner, Billiter-square, 
r, 1 


G. 
London.— 


London.—2nd November, 
4087. Stapies of Raitway Carriace and other Door 
Locks, W. Wilkes, Bloxwich.—3rd November, 1877. 
4091. Bars of CaRDING ENGINE Frats, G. Ashworth 
and E. Ashworth, Manchester.—3rd N 

4060. HaRvEsTING MACHINE, E. P. H. Vaughan, ‘Chan 
cery-lane, London.—1st November, 1877. 

4330. Nurs for Screw Bo ts, G. Greenwood and W. 
Horsfall, Leeds.—19th November, 1877. 

4017. Bausnes, W. T. Culmer, Hornsey-road, London. 
—30thk October, 1877. 

4026. Permanent Way of Raitways, J. P. Smith, 
Glasgow. — 30th October, 1877. 

4061. Skates, F. Wirth, Frankfort-on-the-Maine.—1st 
November, 1877. 

4062. ANIMAL, &e.,_ Foop Preparations, C. Morfit, 

Pp , London. — 1st November, 


1877. 
4183. Twist Lace epee W. Tilson, Nottingham. 


9th November, 1877 


Patents on which the Stamp Duty of 
£100 has been Paid. 

4210. Horsesnogs, W. R. Lake, 
ings, London.—23rd December, 1 

8477. ArTiFiciAL Butrers, Q. Brin, Camberwell. — 
—27th October, 1873. 

3576. for Dratns, D. Alexander, Leeds.—3rd 
November, 1873 

3550. Locks, 8. Chatwood, Lancashire Safe and Lock 

3648. Sizinc, &., YARN, ju ecrington.— 
8th November. 1873. 

3565. Lastrinc W. R. Lake, Southampton- 
buildings, London.—1st November, 1873. 


Notices of Intention to Proceed with 
Patents. 

2546. Formine a Basis for Emprowwery, 8. Redhouse, 

North Finchley, London.-23rd June, 


2553. Proputsion of Steam Vessets, H. P. Boyd and 
W. Hooley, Southampton, and T. T. Pearson, Gates- 


2574. Stanp for EFFERVESCING 
ang E. Carter, Cheapside, London.—24th 
Une, 

2591. VELociPeDes, H. J. Lawson, Coventry.—25th 
June, 1880. 

Gasaiers, R. Phelps, Birmingham.—25th June, 


Hyprants, &c., J. Chidley, Cutsdean.—25th June, 


2617. Srreer, &c., Lamps, J. G. Wilson, Market-street, 

anchester.—A from Ww. J. Brewer. 
—26th June, 1 

2622. GrinpING eben, W. Watson, Lythe, Whitby.— 


June, 1880. 
2628. Ciiprina. &c., Horses, P. F. Mantelet, Paris.— 
28th June, 1 
2633. DRawina METALS into Wire, G. M. Cruikshank, 
Buchanan-street, G w.—A communication from 
C. Roy.—28th June, 1880. 
2637. Corsets, &c., Southampton-build- 
London. — A munication from M. K. 
Bortree.—28th 
2647. Rackets, &c. Quiggin, jun., and D. A. 
Quiggin, Liverpool, ai R. A. Sloan, Birkenhead.— 
2uth June, 1880. 


2648. RaILWway Carriaces, M. W. Hilles, Fenborough- 
London.---29th June, 1880. 

2651. Scissors, F. Wich, Great Titchfield-street, Lon- 
don.—A communication from P. D. Hartkopff. —29th 
June, 1880. 

2681. Yarn, W. R. Lake, th ti 
London.—A RRB, from J. Riessberger.— 
30th June, 1880. 

Murat Gates, &c., 8. Wilkes, Sedgley.—lst July, 


Seeps, T. Perkins, 
Handscombe, Melbourne, Cambridge.—3rd 


1880. 
2742. Casks or G. D. Terry, Maryle- 
bone, London.—5th Ju/y, 1880. 
2764. Evecrric Lamps, G. G. ‘André, Dorking.—6th 


July, 1880. 

2823. urmccouns, R. Spear, North-buildings, London. 
—9th July, 1880. 

2910. Umprecias, W. L. Wise, e, Lon- 
don.—A communication from La Société Mew 
Cie.—14th July, 1880. 

. SunstiruTe for WHALEBONE, Cole- 
man-street, London.—16th July, 

8342. ABSORBENT, &., B. Gibbs, Stoke 
Newington, London.—17th August, 1880. 

Ous, &&., P. M. J 


2729. Steam Tension Manometer, L. Perrier, Rue 
Lafayette, Paris.—3rd July, 1880. 

2730. SicNaLurne Apparatos, J. Wetter, Strand. —A 
communication from W. H. Shuey. —3rd July, 1880. 

2750. Forminc the Backs of Booxs, W. Hawtin, —- 
Paternoster-row, and A. D. Collier, Camberweil. 
6th July, 

2756. Pcmps, U. Bromley, G. Crowe and W. James, 
Chester.—6th July, 1830. 

2760. Recerrac.ies for = H. J. Haddan, Strand.—A 
communication from E. W. Stiles. yey 1880. 

2763. Pump, P. F. Aerts, Brussels.—6th Jul 'y, 1880. 

ANNEALING Pots, I. Jones, Swansea.—7th July, 


2800. Power Stortnc Brakes, W. Brierley, Halifax. 
—A communication from G. Leuffgen.—7th July, 
1880. 

2814. Screw Heim for Steamers, C. de Bruce, Duc de 
0, Boulevard st. Denis, Paris.—sth July, 


2822. Heap Rest, H. J. Haddan, Strand.—A commu- 
nication from L. Heffter and T: Schuppli.—9th July, 

2885. Extracting Ammonia, W. Brierley, Halifax.—A 
communication from T. Richters.—18th July, 1880. 

2899, SeparatinG Ores, F. Wirth, Frankfort-on-the- 
Main.—A communication from H. Hochstrate. 
13th July, 1889. 

2911. Boxes for Matcues, M. Wiberg, Stockholm.— 
14th July, 1880. 

C. Wittenstrém, Stockholm.—15th 

2955. Sasvees Batts, W. R. Lake, Southampton- 
buildings, London.—A communication from R. 
Miiller.—17th July, 1880. 

Sruicartes, J. Duke, Totnes. —20th July, 
1 

3000. Kwrrtmnc Macurves, H. J. Haddan, Strand.—A 
communication from J. Blacklock.—2lst July, 1880. 

3009. ALLoys of NickeL, A. M. Clark, -lane, 
=e .—A communication from J. Garnier. —21st 

uly, 1 

8014. TNcuBATORS, R. Challinor and W. H. Mawdsley, 
Bolton.—22nd July, 1880. 

3023. Rottmsc Metat, W. R. Lake, Southampton- 
buildings, London.—A communication from W. 
Wenstrom.—22nd July, 1880. 

3027. Fipres, A. M, Clark, Chancery-lane, London.— 
A communication from E. Agache and J. J. Imbs.— 
22nd July, 1880. 

8082, Hara ‘Apparatus, W. R. Lake, South- 
ampton-buildings, from 
Pe t Brothers.—26th July, 

$318. Traps, C. -upon-Trent.— 
16th August, 

$328. EXTRACTING, “&e., Macurnes, F, Wolff, Copen- 
hagen.—A communication from G. A. Hagemann.— 


jproston, Bir 
$811. Iron, &c., Surraces, G. Bower 
and A. 8. Bower, St. Neots.—20th Septem 
3966. PrANoFORTES, F. Wolff, Co; 
munication from’ A. Hellig. 30 
4009.: &c., Morive Power, 
Edinburgh. — A communication from G. ‘Trouvé.— 
—2nd October, 1880. 
4021. ENGINE CyLixpers, H. Eaton, Portsea. — 4th 
October, 1 


4039. TELEPHONES, Lorrain, Edin’ 

communication G. October, 

4119. Brims and Banps of Hats, H. J. Hadden 
Strand, London.—A communication from J. Peters 
and L. ‘Wiegand.—1 1th October, 1880. 

4320. SKATE ATTACHMENTS, H. J. Haddan, Strand, 

ndon.—A communication from C. Brewster.— 
23rd October, 1820. 

4345. Spirit Levets, W. W. Vaughan and A. Clark, 

Stockton, U.8.—25th October, 1880. 


All oes having an interest in any one 
of such applications should leave culars in 
writin of t t os objections to such application at the 
office of the Commissioners of Patents within twenty- 
one days after date. 


List of Specifications published during the 
week ending October 30th 1880. 


847, 4d.; 829, 2d.; 905, 2d.; 1002, 6d.; 1220, 6d.; 
1277, '2d.; 1279, 2d.;’ 1280, 2d.; 1281, 1283, 
1290, 1291, 2d; 1292, 2d.; 1293, 1294, 2d.; 
Hitchin, | 1295, 6d.; 1296, 24.; 1297, 4d.; 1299, 4d.; 1801, 6d.; 
1303, 6d.; 1304, 6d.; 1303, 4d.; 1307, 4d.; 1308, 6d ; 
1309, 2d.; 1810, 4d.; 1311, 6d; 1312, 6d; 1813, 2d.; 
1314, 2d.; 1315, 6d.; 1316, 6d.; 1817, 6d.; 1318, 2d; 
1320, 2d.; 1321, 8d.; 1322, 6d.; 1823, 2d.; 1824, 4d.; 
1327, 2d.; 1328, 1s,; 1329, 4d.; 1330, 2d.; 1831, 6d.; 
1332, 6d.; 1834, 2d.; 1835, 8d.; 1337, 4d.; 1338, 6d.; 
1339, 2d.; 1340, 6d.; 1341, 2d.; 1342, 2d; 1343, 8d.; 
1345, 8d.; 1846, 6d.; 1347, 2d.; 1349, 6d.; 1350, 6d.; 
1352, 6d.; 1853, 6d.; 1854, 6d.; 1855, 2d.; 1856, 6d.; 
rgey et | 1357, 2d.; 1358, 2d.; 1369, 2d.; 1300, 2d.; 1861, 6d.; 
1362, 4d.; 1863, 6d.; 1364, 6d.; 1365, 6d.; 1867, 6d.; 
1368, 2d.; 1369, 6d.; 1370, 6d.; 1371, 6d.; 1872, 2d.; 
1383, 6d.; 1896, 6d.; 1397, 6d.; 1405, 6d.; 1421, 2d.; 
1430, 6d. 2141, 6d.; 2186, 8d.; 2192, 6d 
th *,* Specifications will be Il be forwarded by post from 


m-buildings, 
8 Winter and W. T. Coleman.—10th September, 


1008. REFRIGERATING Apparatus, T. B. Lightfoot, 
Dartford.—6th October, 

4325. Fastenina the TUBES of SURFACE CONDENSERS, 

, Wellington-street, Strand, London.— 
A communication from C. B. White and W. Deacon. 
—23rd October, 1880. 

2623, Fasrics, D. Marcon, Manchester.—28th 
June, 1880. 

2624. Propucina Exastic Force, &c., J. Graddon, 
Forest-hill.-—28th June, 1880. 

2625. Borrie Frames, W. and J. W. Bartram, Sheffield. 
—28th June, 1880. 

2626. BTANDs for Bort.es, W. Staniforth, Upperthorpe, 
Sheffield. —28¢h June, 1880. 

2631. rey Onoantc, &c., SuBSTANCsS, 
and A. B. Hodge, and J. J. Eastick, Fieldgate-s 
London.—28th June, 1880. 

= for Copyine, G. Lowry, Salford.—28th 

‘une, 1 

2646. Steam Traps, &c., W. Davis, Enfield. — 29th 
June, 1880. 

2649. Lire-savinoe Apparatus, J. Wetter, Strand, Lon- 
communication from B. King. —29th June, 

2650. Bicycies, J. Symes, Dublin.—29th June, 1880, 

2663. Biockine Presses, A. W. Brewtnall, Warrington. 

—29th June, 1880. 
a Tan, G. W. Davey, Barking.—29th June, 
2669. Rotative Motion, G. Jones, Camberwell.—29th 


June, 1880. 

2671. Tramway Cars, &., H. Booth, Edinburgh. — 
30th June, 1880. 

2682. TREATMENT of a E. A. Kirby, Kelsey Park, 
Kent.—30th June, 1880. 

2689. VeLocirepgs, G. Liedman and C. Beeger, Berlin. 


— lst July, 1880. 
2690. ana &c., Lines, C. Moseley, W. F. 
E. Heys, Manchester.—lst Jul 


ings, London.—27th October, 1877. 3 

3999. Watts, T. "Potter, Alresford.—29th 

3977. Treatment of ExcreTat and other Reruse 
— H. Y. D. Scott, Ealing.—27th October, 

Sream Borters, G. A. Cates, and F. 
Haward, Gracechurch-street, 


1877. 
4008. Venictzs, J. Waterloo Bridge- 
road, London.—29th October, 


J. Hastie, 


2702. Writise Macuines, A. M. Clark. Chancery- lane, 
don.—A communication from A. M. da Costa. 
let July, 1880. 
7. Borruine Macuines, G. Jones, Camberwell.— 
July, 1880. 
2718. CrusHine Macuinery, G. Buchanan 
and W. A. Keay, Bucklersbury, London.—2nd July, 


the Patent-office on receipt of the amount of price and 
postage. Sums exceeding ls. must be remitted by 
Post-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. te Lack, her Majesty's 
Patent-office, Ch y-lane, 
London. 


ABSTRAOTS OF SPECIFIOATIONS. 


Prepared by ourselves expressly for Tue Encineenr at the 
office of Her Majesty's Commissioners of Patents. 


347. Kersways, W. G. N. Sears.— Dated 


27th January, 1880. 
nd follow 


The kerb consists of a pa of metal 
one above the other, the lower plates 
and the top ones solid with their external * apheene 
corruga’ A tank is formed beneath the plates to 
receive large cables for street lighting and other 

poses, and the recesses in the hollow plates serve 
the telegraph wires. 
1092. Gas ReouLators, 

1880. 6d. 

e gas 

slides the cu 
upper end of 


T. Wright.—Dated 13th 


enters the cylindrical chamber A in which 
B with a central oper 
is secured 


c. To the 
chamber A 


receive the ustable part E of 
gas increases the cup is pnd die the 


—l7th August, 1880. 
ee ad.—23rd June, 1880. 3343. Jer APPARATUS, G. D. Robertson, Palace-cham- 
| 
| 
| 
X 
3 
N — 
] 
N 
2696. DirrereNTIAL Screw Devices, A Yi 
Greenock NB. —Lst July, 1830. 
AY 


Nov. 5, 1880. 
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size of the passage between its upper edge and the 

bottom of the adjustable part E. 

829. Swivats, 7. 4. Vaughton.—Dated 25th February, 
1880.—(Not eded with. 


905. Coverinc Wine wits INsuLatinc MATERIAL, 
8. Loefler.—Dated 1st March, 1880.— 
wire pai successively through a series of 
eter, to whic! ta- or 
1220. Gas Generators, &c., C. Pieper.—Dated 22nd 
larch, 1880.-—(.4 communication.) 
The drawing shows a furnace containing six retorts, 
K is the gas g tor placed b th the retort 
ade with a pointed or parabolic arch, 


torts being placed far apart 
e two lower re as far a as 
possible, and the lower fiues L close to the 
outer walls of the furnace. eans a lai 


room 
of the generator to be raised above the floor line, and 
the charging orifice to be arranged in the front 


4 


wall, Air enters through the N. The tubeO 
conducts water over the inside face of the arch to cool 
the same. The generated gas passes through the 


conducted by the branch nels hk, to the points 

where the combustion of the carbonic oxide takes 

place. In front of the generator is the pit R to clear 

away the slag, such pit being closed by flap doors with 

counter-balance weights. 

1258.. Gattertes on Grose Howpers, C. W. Morley. 
arch, 1880. 4d. 

This consists in an enlargement being formed at the 

point end of the screws, so that they cannot be lost. 

1277. Composition ror Watt PANe.iine, &ec., G. 
Brown, jun.—Dated 27th March, 1880.—(Not pro- 
ceeded with.) 2d. 

Whiting, flock, brown paper, glue, oil, and resin are 
mixed together with water so as to form a pulp which 
is made into sheets and compressed in moulds to the 
required design. 
12°79. Apparatus ror Cricket PLayina, J. Jefery.— 

—Dated 17th March, 1880.—(Not proceeded with.) 


A sheet of canvasis placed behind the wicket, and 
above and on each side of it is stretched a net to = 
the ball, the canvas being inclined so that the 
runs up the incline and down a shoot back again to 
the bowler. 

1280. Mrincino Foon, J. Kennedy.—Dated 27th March, 
1880.—{ Not proceeded with.) . 

A frame supported by legs carries a toothed bevel 
wheel resting on anti-friction pulleys. Above the 
frame is a shaft with a pinion gearing with the bevel 
wheel, and carrying knives with one portion of the 

, and the other part curved or 


dish on which rests a circular bowl curved to the 

radius of the knives, and in which the meat or other 

ingredients are placed. 

‘arch, 1880.—( Not with.) 

The treadle peak is so that its fulcrum is 
at the opposite end to where the foot or hand is 
applied, such fulcrum being fixed to the frame, and 

e pin to transmit the power being placed at a gos 
between but nearer the im than the foot or hand. 
To this pin is connected the shorter arm of a bell 
crank, the longer arm of which is connected the 
crank. The fulcrum of the bell crank is fixed to the 
frame, and the bell crank has a sliding motion as well 
as the circular motion thereon. 

1288. Stays anp Corsets, Langdon.—Dated 27th 
pt with.) 2d. 

Into each section of the front portion of the corset 
extending from the waist to the bottom of the corset 
are introduced a number of longitudinal strips of 

ic material. 

1290. Fire Bars, &., C. Mace and J. Brewster.— 

Dated 27th March, 1880. , 

at the such we 1D en: 

pe Vind and hold the 
er, en nse us 
leaving ‘a clear course along the bar for or 


1201. Rerracrory Bricks, W. R. Lake.—Dated 
27th March, 1880.—(A communication.) 2d. 


such liquid residues from manufactories as contain 

hyd orate of and metallic chlorides, 

with or without hydrochloric acid in a free state. 

1292. Respirator, 7. M'Culloch and D. Morrison.— 
Dated 29th March, 1880.—( Not proceeded with.) 2d. 

at its lower prevent the passage o: 
smoke, Glazed si holes and an aperture for the 
escape of vitiated air are provided. To the inner side of 
the helmet is connected a tube with a mouthpiece at 
its free end, to be held between the lips. The tube 

oud. ey $0 the 
ES end, by conveyed to 

of the helmet. 

1298. Beatine anv Stretcaine Skins, A. C. Hender- 
son.—Dated 29th M 1880.—(4 communication.) 
—(Not proceeded with.) 2d. 

Two cylinders are pen rive in a frame, one being 
of peort cast iron, und the other covered with india- 
rubber, They revolve at the same speed and in the 
same direction, and the skin to be treated is passed to 


+ 


and fro b the cy 


1294. Opratnina TRansreRs FROM PHOTOGRAPHS ON 
AMEL, J. W. 30th March, 


A transparency is obtaine: by pho y, and 
another glass covered with a thin skin of bichromate 
of po » borax, honey, sugar, and gum is then sub- 


the drawing thus produced in colour, 
1296. Insutatine Execrrica, Conpucrors, EF. M. 
80th March, 1880.—(4 communica- 
ion) 
The wire is covered wtih a fibrous material in the 
usual manner, and then through a composition 
kept ina liquid state by heat, and consisting of native 
bitumen and paraffine oil, candle tar, or residuum of 
petroleum. 
1296. Fans, 0. Thaege.—Dated 30th March, 1880.— 
(Not proceeded with.) 2d, 
yapin, the free ends pass' ro eye 
holes in the handle of the fan, which is eabular, The 
cords = thence through a plate fixed to the bottom 
of the dle, and having two slots, leading one into 
the other, but one being smaller than the other. At 
the point where the cords would meet a button is 
fixed, which acts as a catch and secures the two cords 
secu’ a , by gw e open: 
out and held in its open position. A spring may be 
| to close the fan. 
120'7. Warerrroor Overcoats, B. Birnbaum.—Dated 
80th March, 1880. 4d, 
Under each arm is a piece of india-rubber perforated 
with holes over the upper side and down the sides of 
each hole a projection being formed of crescent-shape 
to conduct any moisture away from the holes, and also 
to aid in keeping the holes from being closed by the 
arms. To the interior of the back of the coat is 
applied an inner lining of suitable material, with an 
inner lin: of horsehair, and ribs woven therefrom 
in a vertical direction to keep open channels between 
the surface of the lining and the interior of 
that part of the back, and across the lower part of 
the back near the bottom of this lining are a series of 
holes over which, outsid« the coat, is applied a band 
or fringe loose at its lower edge. 
1299. Caver Frames, &c., G. C. Wildman.—Dated 
30th March, 1880. 4d. 

The top part or handle has at the bottom a screw 
passing Brough the centre of the ring and entering 
the post, so as to screw the tt frame and handle 
together. base plate is low at the bottom, and 
the bottom of the post is screw-threaded, and is 


[1299] 


secured by alock nut. The handle and post may be 
in one piece with screw threads to receive the bow J and 
to fasten it to the stand. As shown in the drawing A 
is the handle and post, C the r’ frame, D the stand, 
a the upper screw thread with its lock nut a}, b the 
lower screw thread and b! the thumb nut. 


1801, Consers, W. H. Symington.—Dated 30th March, 
1 


The usual vertically lined structure is discontinued 
at the bosom part, and several transverse gores are 
formed, which are each wider in the middle than at 
the ends. Or the bosom part may be formed of 

ti ed together with the 


triangular seg seam 1g seams 
radiating from a point at the summit of the curvature. 


1808. Hotpiva PHorocrapnic Pictures, &c., W. R. 
Lake.—Dated 30th March, 1880.— (A communication.) 


6d. 
The frames B for holding the pictures are pivotted 


me A, so as to 
be capable of revolving through an angle of about 120 


deg. The frame Aslides in the groove b of the box, 
which is fitted with a cover, so as to protect the photo- 


kk. 
1806. ror Borries anp Jans, W. R. Lake. 
—Dated 30th March, 1880.—(4A communication.) 4d. 
A 


shaving of wood A is Sees or coiled in a some- 


. 


ductile metal B, which is introduced into the neck of 

the bottle or jar to the form of which it adapts itself. 

1804. Uritisation ory Bampoo Rezp ror THE Manu- 
FACTURE 01 


us Mareriats, W. R. Lake.— 
‘A municat 6d, 


liquor, and by the aid of steam in pipes 
through the vessel, the eaustic liqnor is sear 
into steam, A valve is provided for suddenly dis- 
perce the steam and drawing all the dissolved and 
nearly all the softened substances from the fibre in 
the discharge of the same. After the operation the 
fibre is passed through rollers and then subjected to 
the action of a rotating picker. kaw are then passed 
through strong cards, and mixed with woollen fibres, 
the mixture being passed through a devil, and then 
carded and spun. 
13807. Ixcusator, Ih. R. Lake.—Dated 30th Ma 
communication.)—(Not proceeded with. 


The incubating oven is of strawboard, and is 
circular, and contains a turntable of wood turning 
on a post secured to the frame. On the turntable 
trays containing the eggs are p! lly. Inside 
the doorway to the oven is suspended a curtain to 
exclude cold air Npoie the removal of the trays. An 
improved heateris employed, and an electro-thermostat 
controls the temperature in the oven. The egg-trays 
are placed between an upper hot-air pipe and a lower 
perforated bottom, whereby the cooler air is con- 
stantly driven out by the incoming warmer air. 
1308. Lusricatinc THE CYLINDERS AND VALVES OF 

Steam Enornes, 4. M. Clark.—Dated 80th March, 
1880.—{4 communication.) 6d. 

The oil and pressure chamber A is formed by two 

discs bolted on a flan ring, the flange of which 

rates the two flexible discs.c, the space between 
which is filled with glycerine. At the underside of 
the chamber A is secured a tube d, through the pack- 
ing nut in which passes a rod e connected to the 
centre of the diaphragms ¢, the other end being 
attached to the loop el, by which the rod can be 
moved by hand. On the lower end of tube disa 


a ij whieh the oil cup A is 
attached, and also a tube i for the discharge of oil 
from the chanrber A, the cup and tube communicating 


with the chamber by separate passages fitted with 
cocks. U the a end of the tube i is a chamber 
k& communicating at the bottom with tube i and - 


cated. The chamber & is filled with glycerine. To 
the under side of chamber A the pipes / m are con- 
ragms c, the pe ng connec e 
exhaust of the e: e, and the other m with the steam 
pe from the boiler. A second exhaust pipe opens 
nto the tube d and cylinder f and is provided with 
a pipe for connection with the exhaust of the engine. 


1810. SutpHate or Ammonia, W. C. Young.—Daied 
80th March, 1880. 4d. 


larch, 
In treating liquid outs ammonia, in combina- 
tion with sulphur, such liq are distilled and the 

ucts of distillation passed through a furnace, 

ther with a current of air, whereby the sulphide 
of ammonia is converted into sulphite of i 
and the products are then through a water 
scrubber, thus obtaining a solution of sulphite of 
ammonia, which is passed through another scrubber, 
up which a current of heated air, the oxygen of 
which converts the sulphite of ammonia into sulphate 
of ammonia, which is crys and remov 


1811. Enotngs, 8, Mellor.—Dated 80th March, 
1 


880. 

A fixed cylinder A is bolted to a frame B and has 
within ita —— tongue C, the centre D from 
which it vibrates being outside the radius of the 

linder’s bore. The tongue C passes by the slot E 
through a circular block F acting as a piston, and 


Sr 


stew which takes into a recess in the con- 
cally revolving disc H working in contact with 
the cylinder cover. The disc H is fitted to the end of 
a shaft, which passes through a stuffing box on the 
cylinder cover, and by w! shaft the engine power 
is utilised. P, L M form the inlet and outlet 
for the steam or other motive force. 
1818. Hor-water Apparatus ror Heatina Rooms, 
&c., J. Mcint and 8. 


than the highest 

er 

, and this second pipe discharges into the atmo- 
ere or into a cistern. The boiler is kept filled by 


In a combined a for heating water for baths, 
&c., and for heating rooms ; two are used both 
heated by the same fire, 


1816. Waeets ron Rartway Carniaces, &., F. C. 
Glaser.—Dated 81st March, 1880.-(A cominunica- 
tion.) —(Not oy with.) 6d. 

A wheel tire is formed from a long rolled bar 
urfaces, These 


1312. Securtne orn Lockine Winpow Sasues, &c., W. 
P. Bonwick,—Dated 80th March, 1880. 6d. 

land 2 are the mecting rails of the upper and lower 
sashes, 3 is the fastener pivotted at 4, 5 is a grooved 
part or rack fixed to the stile of the upper sash in 
which the fastener 3 is by its weight caused to engage, 
and wherein it is locked by the prop 6 pivotted at 7; 
13 is a slotted pull, forked at ome end to embrace the 
prop 6 to ng LA is attached by the pin 14. The pull 

supported in proper position by a passing 
through its slot and fixed in the cane 18. PThipogh a 


) 2d. 
The chair is capable of being inclined at eight dif- 
ferent angles by pressing on a knob, and a pivotted 
rest leg is provided to elongate the chair when desired. 
1316. LupRicaTInG Paps oR AXLE-BOXx Fioats, B. J. 
March, 1880. - (4 communica- 
‘ion. 

A length of fabric ais woven with pile surfaces } ¢ 
on the back and front, and is afterwards cut across at 
the dotted lines thus furming so many complete pads 
or axle-box floats. In the dra the fabric is made 
with widths of cut pile d exten entirely acroga 


the same, and with intervals of plain cloth a between 

such widths of cut pile 6. The back of the fabric is 

woven with long terry or uncut pile c, in the centre 

of the cut pile on the front face, a border of plain cloth 

@ being woven all round the uncut pile or fringe c. 

1817. Bursinc Limestong, &., A. MeAre.—Dated 
81st March, 1880. 6d. 

The kiln consists of side walls A and a roof B, the 
lower part of the walls being recessed to receive the 
wagons C, which are of fire clay set in iron tra; 
running on the rails D. The limestone is placed on the 
wagons which enter the kiln at the end furthest from 


the furnaces and receive a 
the furnace F by means of a chain or rope, and leave 


ve motion towards 


the kiln at the furnace end. The ucts of com- 
Bustion from the furnaces F through the flues F2 
into the kiln and over and it the limest 


1818. Manvracrure or Patt, J. C. Martin.—Dated 
ts previously to being 
ma’ or en! y 
ground with oil are Gevcngity, incorporated by 
grinding them while they are either in combination 
with water, or in a dry condition, with a small 
quantity of silica in a hydrated state, either alone or 
combined with other substances, such as form s 
tite or soapstone, talc, asbestos, or other similar 
— containing fixed water or water of hydra- 
ion. 


site ends. The ring is prevented from turning by a 
stud passing into a recess in the ring. A coounl tag 
of smaller diameter is also fitted to the piston, the 
space between the two rings being occupied by the 
springs, while other springs are attached to the inner 
,on the inner surface of which are teeth maine g 
with pinions by which the inner ring may be tu 
1821. Dicome Snarine Pzart, &., H. Simon.— 
Dated 31st March, 1880.—(A communication.) 8d. 
Planks B are laid on the ground, and on them rolls 
the travelling wheel, the axle D of which is mounted 


The loop is connected to the swivel, which consists f 
of an open elastic hook, to the back of which a cross 4 
metallic band is fixed, the ends being of tubular form, 
and in them slide two parallel arms of a wire doubled 
in the middle. | 
| | 
| 
| 
a LS ; 
combustion chamber is obtained, and also sufficient LS 
mitted, in connection with the transparency, to the ly Vj oF 
action of light, thus producing an intaglio, to which 
colours are applied, and the film withdrawn and 2 
== placed on the surface to which the drawing is to be 
= % == applied. It is now submitted to the action of heat : 
=|; za hole in the pull pass the cords 15 and 16 to open and ; 
a re @ @* close the upper sash. On pulling outwards either cord i” 
= (SECC cylinder with its lower end open, and on the rod ¢ is | the Seatener end to thee 
5 eae F ote IN a disc fitting the cylinder /. At the upper side of | is opened or closed, according to which pair of cords ' 
| are pulled. The guide part 3* of the fastener 8 enters 
wt ) the recess 11 in the parting bead 10, when the 
=f ZN IN fastener engages the rack 5 so as to lock or fasten the i 
N ADJUSTABLE AND CONVERTIBLE CuHartRs, A. H 
N re G2 Bonnemaison.—Dated 31st March, 1880.—(Not 
Nf 
NN WN S WS OF 
NN XK \ 4 / 
Ht, 
| 
Y Sa 7 
openings into retort = meets 
supplied by the channels h, from the channels a and d, 
such air circulating on one side in the channels 6 and 
¢ aud on the other side ond wnt ts 13800. Sarery-pin Fastener,’ J. L. Pulvermacher.— 
Dated 30th March, 1880.—(Not proceeded with.) 2d. 
Hollow bolts are used and slide in opposite direc- 
tions so as to cover or uncover the point of the pin : 
fastener. 
[siz] 
Cc 
YM Wi 
yy 
B LG), 
WY) 
D 
finally escape by the chimney H, a sliding door being 
| fitted to both ends of the kiln. 
Wy 
straight radiating to the centre. In the le f the Y G 
> are slides in which isa cross-bar to a 
Z 
| 
6, 
N N 
N N B 1820. Merattic Pistons, W. Potter.—Dated 31st i 
; N N March, 1880.—(Not proceeded with.) 2d. 
4 N N Within the expending ring is fitted a coil which, i 
: N N when compressed, forms a cylinder with flat ends. ® 
1S SS) Inside the coil is a ring, to the inside of which are 
(4 ia > core ~ fitted three or more springs free to move at their o ; 
xe 
i 
Uy 
graphs from = = = 
cture frame B is capable of holding two pictures The pipe through which the hot water passes from ’ 
the boiler is arranged so as to ascend to some distance | | 
11290) owest position circu which are 
placed below the level of the boiler and then pass back i E ) \u 
boiler. With the pipe ascending immediatel 
| clearing the fire. The bars are cast in wrought iron A A 1508] A aA Ww ' 
boxes with hinged lids, on one of which are stops, and re if a “ 
in which the are face downwards. / 
The bars are thus cast on the cast iron lid, and is = 
thereby chilled. The drawings show the form of the = G3" 
constructed of magnesian bricks, and after pulverisa- Tao)" 
‘end in the side f FF tead: Hers al 
OFM & Ww. mor under pressure bent that they pass round the central with corre- side frames. are 8 ng rollers alse d 
obtained by treating with calcined natural dolomite, ' The fibre is placed ay con ic ' by the periphery of the central part. double-armed lever H having in the middle a project f 
if 
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ing bracket, through which passes a slide i; m, ml, n, n', 0, ol show former having recesses to receive the dh i ond the 
+ gearing with internal teeth lead into passages all f th of jucti latter vided with inverted cu boat. When the is detached the 
also a wheel OF amount of to the enter the recesses in to to enter, and thus 


levers, so that 
is #tationary ; 
on the 


along the side of furrow cut ; fs the rope wheel 
driven by rope z, and on the spindle of which are 
pinions with ey the tater + 
the spindle they suc! 

itate the travelling w 
y chains W and ven a 


1322. Ratsixe Lowerinc Loaps or WEicnTs, 
H. B. Newton.—Dated 31st March, 1880.—{A commu- 


nication. 

A frame is mounted on wheels, and to it is 
pivotted the horizontal orm b on which goods 
are placed, and which is always maintained in its 


horizontal ya Ss by means of the links ¢ fitted 

with pawls ¢, with racks ¢. The 

serves to raise or lower the platform b,or two ropes 7 

may be used for this purpose. 

1323. Lire Graf.—Dated 31st 
March, 1880.—{Not with.) 2d. 

The apparatus consists of two parts buckled to the 
chest and back of the wearer, and ferms a 
manteau, access to which may be had when in ion 
in the water. 


tators consisting 
of a hollow axle driven at suitable means, and having 
hollow arms heated by steam. Sulphuric acid is 


manure. 


13827. Horses, &c., W. R. Lake.—Dated 
sist communication. pro- 


Each linker larger than a 
horse’s eye, and surrounded by an cane amp 
blinkers actuated by a lever arrangement, so 
to bring them over the ease of 
running away. 

1398. TELEGRAPHIC AND TeLePHoNic APPARATOS, IV. 
Bist March, 1880.—(A communica- 


Thies ates to the giving of visible and audible 
an electric circuit, and comprises, 
the combination of two or more instruments in 

the same circuit, each consisting of an electro-magnet 
with or more and operated 

t of the ar y 

that an one instrument can be so ay as “to sound a 
local.alarm or signal without sounding the other 
alarms. Secondly, the main wire is d at the 


chamber. 
1832. Orrenizs, I. H. Morley and R. C. Hopper.— 
This motion of the earth 
apparatus for ion 
and heavenly bodies round the sun consists of 
main axis 4 to the standard of “ybich is bolted the 
su B which carries a disc excentric to the main 
A. C isa radial arm terminating at its inner end 
in a strap encircling the cueentite disc. F is the 
main wheel and G a travell thereon and 
the shaft runn: ongitud: 
arm C, and actuating at 
extremity of C, carrying and actuati ‘ans earth “a 
and moon I or other planetary body. e main axis 
Ais rotated by the worm and worm wheel K. To 


show the revolution of the sun L on its axis a crown 
wheel M is mounted on the main 
four teeth, such wheel being attached to a spindle 

on which it revolves while the arm C makes one 
revolution. The hollow spindle is > aoouned by a left- 
handed thread to the main axis A, and the wheel M 
drives a twelve ,toothed pinion O, on one extremity 
of a hollow spindle working on an arm at right angles 
to the main axis, and the other extremity of which 
carries a wheel gearin, with a wheel on the under- 
side of te Q, se as the stand for the sun 
L. The link R works in the slot of the radial arm and 
has a like motion round the axis A, as does the wheel 
M and serves to actuate the arm C. 

18834. Cocks on Vatves, J. C. Btchetls.—Dated 81st 

March, 1880.—(Not proceeded with.) 2d. 

An annular aye socket rises up inside the body 
of the valve nearly to the top, and on the outside or 
inside of which the corresponding tapered plug or 
valve is mounted for opening or closing the orifices by 
means of the spindles. T The socket is surrounded by 
a jacket through which steam is capable of 
from the inlet, and finds its - through openings in 
the socket and plug inside the socket, and thence 
through a mmunicating with the open 
bottom of the aoe socket with the outlet side of the valve 

1337. Emery WHEELS, &c., J. Pearson. J. et 
R. R. Gubbins.—Dated 1st A 1880. 

Glue is melted with water e ees way, and 
whilst hot a is ded solution of tannic acid in methy- 
lated spirits is added, and the cement thus formed is 

i on the ery powder, or sand heated to at 
east 212 deg. Fah, the whole being then | 
toa mould also heated to at least Saad . Fah., and 


central office, and at the several stations with a switch 
so constructed that when the telephone is — the 
circuit is, through this switch, direct to the of the 
magnet in calling instrument, and from these to 
the main Tine, the coils of each calling instrument 
pap in the main line when the —a_, telephones 

lin place ; but the act of taking the telephone 
from its holder cuts out the coils of the calling instru- 
ment at that station, the switch moving when the 
weight of the telephone is removed from it, so that 
the current is through the telephone to the main line 
instead of through the calling instrument to the main 
line. Thirdly, a secret s 1a, whereby no telephone 
can be used until its ing instrument is properly 
set; and, Fourthly, a central Cee for conn 
_—— any two or more a large number o 
c 


1829. PuospHorus From IN 
Bessemer Converters, W. R. Lake.—Dated 31st 
1880.—(A communication.)—(Not proceeded 


ute orised by intro- 

ducing pulverised or otherwise finely divided magne- 

sian salt or soda into the converter, and thoroughly 
mixing it with the molten metal. 

1880. Biast on Exnaust Apparatus For Locomo- 
tives, W. R. Lake.—Dated 1880.—(A 
ed with. 

Two it pipes are emp! oyed, that is a double pipe 
combined with a single pipe of large diameter, so that 
the former discharges into the latter. The lower end 


of the double pipe is connected to the exhaust pipes, 
and the upper end discharges within the base of the 
single pipe. 
1331. CLornes Hooxs, W. A. Barlow.—Dated 81st 
March, 1880.—(A communication.) 6d. 
piece of wire A is bent so as to form the hook, 
a lower arm. The bracket w 


with an upper arm 


is inserted between the two sid» of the hook and 

may be ‘secured to a door or wall in any suitable 
grooved balls fitted to the ends of the 

upper and lewer arms of the ik. 

13365. Furnaces anp Firepaces, G. W. von Nawrocki. 

» 1880.—(A communication.) 8d. 

The nee ay ustrate the application of this inven- 
in, 


tion to a bri and consists of two ovens divided 

@ partition, each c ber containing three firing 

to which there isa i passage, 
which, close the fire-door is a horizontal par- 


li 


bjected to after which it it baked 
in the mould for ours at a temperature of 200 d 
Fah. It is then removed from the mould and a; 
baked for six hours, after which it is allowed to cool. 


1338. FOR F. W. Durham.—Dated 


forming an exact measure to withdraw a certain quan- 
tity of the contents of the bottle. If the couane of 


338 


the bottle is in the form of a powder, the entrance to 
cutting partion of stopper the 


withdrawing the ean. 

1839. Rorarv Inpuction on E.ecrric Motor, J. C. 
Mewburn.—Dated 1st communica- 
tion. Not 

This consists, First, aa a Se frame, on 
which are wound a number of turns of one or more 
insulated electric wires. Secondly, of the motor 
mounted on a a and situated in "the centre, at top 
or bottom, in proximity of the galvanometric 

a. It is formed of a piece of magnetic or 

the current clreulating 
op of the curren e oO 
the galvanometric frame ; 

grouped in suitable position around tor. 

1340. Macurnes, C. deamon and P. 

.—Dated lst A +)" 

the thrashing e, and B an elevator 
of a longitudinal closed frame, 

id com of parallel bars a with tines al, and ex- 

tending from end - end of the frame, and about mid- 

h of the frame. The elevator is 


i 
up the straw. oe serves as the fulcrum 


Hie 


communicate ond Gling ond on 
motion to the tine bars i 

—. 

ceeded with.) 2d. 
An upper and lower moulding plate are used, the 


swivel so that it can be inverted. 
1342. Looms ror Weavina, J. lst 
April, 1880.—( Not proceeded with.) 2d. 

In the connecting rods or crank and 
gib denpleged to retain the straps and bearings in 

ion are replaced of which passes 
through slots in the straps and head or butt of the 
crank arm or connecting rod, the ends of the straps 
being confined between the "polt and yo A 
smooth rod of steel is applied to the sle: 
before or behind the reed, the warp 
the rod, whereby the friction is reduced 


1843. Propuction syp oF ELecrniciry 


AND I. L. er.—Dated ist 
sis First, of chain batteri 
con ts, ies, com’ 
number of el ther, such tteries 


being capable of acting when in ‘an open position or 
when rolled u Each element is composed of a 
copper cylinder with a longitudinal slot, and holes for 
the access of the exciting liquid to the bes: page as 
well as for the circulation of air, and stamped in other 
rts to form ears to form the articulation of the links. 
eu > rt of the cylinder receives in the interior 


asma der end, formed-from a plate rolled wu 
and havin ". a projecting ear, through which an 
also thi the outer cylinder ears 


passes a pin. 
Each Gemma is provided with zinc in the interior, 
which is set in voltaic contact with the neighbouring 
element, and is of gutter form, with a strip of fibrous 
material between its two arms; Secondly, uf a 
portable plate battery of circular form in which 
of copper are placed alternately with plates of is a 
space Sntorvaning: All the plates have perforation 
with tongue pieces, by which they are toa 
disc of vulcanised fibres, and their edges are cussed 
down and grasp a piece a My or cloth. Two such 
appliances are placed ni other, an 
insulating dise being in’ , and the zinc of one 
being placed next to the copper of the other. 
conteal rod connects the two ; ron Thirdly, of voltaic 
bands oo er with fastening appliances similar to those 
described in specification 30th March, 1880, 
such fastening being formed of the electro metals 
zinc and copper, placed alternately on bands_of cloth, 
or within the ponent next to the skin. 
1845. Torwnina, &., Woop, W. R. Lake.—Dated 1st 
April, 1880.—(A communication.) 8d. 
The drawing illustrates the apparatus as fitted with 
wheel mechanism for —- constant rotation 

the wood, but a modification is described in which 
an intermittent motion is imparted thereto by means 
of a ratchet wheel and pawl. The motions of the bed- 


L 


plate B to and oo wood alternately 
and out of the field of ing chisel f; 
the of the arbor i, the shape g given to the article 
depending upon the relative velocity of the chuck 
So K which rotates the wood, and of the sliding 
-plate B, The bed carrying the chisel shaft has 
a oa ing motion i een to it. An adjustable crank 
rod is combined with an arm, ome and ratchet wheel, 
to produce any desired number of stops in one revolu- 
tion of the wheels operated by them. 
1846. goad Boats, &., W. R. Lake.—Dated 1st 
April, 1880.—(A communication ) 
A is the hull of the boat re ms 
ine, in which at the bow of thi 
tube B secured to a plate Cland ated with the piston 
attached to the striking rod C, extending through 
e rear onl of the tube is 
fitted piston C?, the rod C3, of which 
extends backward, and is in contact with the lever D, 
Di to engage with a projection on the 
hull A. between the two filled 


Gi 
rs 


bject attacked the hook of the lever D is with- 
drawn from D2? and the thus its 


reds allowing water to 
1347. Puriryinc Mippuines, &c., B. Davies.—Dated 


horisntaly ing fed through a h the sf 
™m' n a ho to the sieves 
Within the box and the travellin 
brushes which bear on the underside of the silk. x 
current of air is directed under the silks. 

184¥Y. Door Kwoss, A. Bell.—Dated 2nd April, 1880. 


6d. 
Each knob a has a hole passin es: 
and corresponding holes are 
b. The rose c has a collar projecting <i Gas at 
the knob, and in it is a hole orslot ¢?. To attach the 
kucb to the spindle the rose cis placed in position on 
Y 


the end of the spindle, 
the spindle, an the slot ein the collar of the rose, 
and thehole in the neck of | the knob, and one of the 
holes in the spindle =o ht into line. The screw 
d is then introduced ¢ rose ¢ turned a 

of a revolution greater ‘con that which the knob is 
moved in actuating the latch, so that the collar of 
the rose covers the head of of the euew' @ tn in all posi- 
tions of the knob. 

1850. Carriaces for Lace J. Cropper.— 

—Dated 2nd April, 1880. 


To thicken the top of the a. a depression A is 
formed in the m a short distance from the upper 
[550] Ag af 


se of the top, and in a line parallel with such 
d ion causes a on 
side of the metal, thus forming an in 
at such part. 
1852. Grove Fastentnas, H. J. 2nd 
April, 1880.—(A 
The fastening is formed, as shown, from a piece of 
wire A twisted so as to form the spring at one end, 


the hook B on one arm to engage with the eye B! on 

the other arm, and the two _ or studs C C for 

facilitating the opening and clos: of the fastening. 

Modifications are shown and ‘desoribed. 

13653. Sewine Macuinas, H. J. Haddan.—Dated 
April, 1880.—(A 

This relates to running stitch sewing machin A 
is the base the table B, with 
an arm with a head D at ond shove the table. 
Through the vertical part of the arm a short 
shaft carrying on its outer end the dt driving ving wheel B; 
and on its inner end a pinion gearing with an in 
gear wheel on the shaft G, whi under the 
table, and is bored out fora nae istance to receive 
the the I. A spiral spring d is placed behind the 

a the other end of which carries the cog wheel 
shaft G has a slot, th ‘th which 


the stud / connected to the spindle, which thus 
revolves with the shaft G. The wheel H by means of 


fall being cuntrolled by the chain and also by the 
guide A2, one ty of which is hinged to the 
magazine, and the other to the hull A of the — 


water circuit closer, within which are plates E of 


copper separated from 

terminale Bs from which insulated wires extend to the 
cartri F is a resistance coil arranged in connection 
with a Eeyboard on shore, and is connected to acircuit 

in the rear of which is an covered 
over by Spon mys oy to which is secured the lug 
G2 by the screw and plate. Above the circuit closer 
is secured the chain D* which passes through 


i’. The wheel H and the ions are formed with 
one, two, or more circumferen 

ceive the bent needles which fit over the FB a ws 
their forward ends resting on the wheel H. The 
pinions are f formed by five, six, seven, and fight 
cogs is formed wi 
Sink thevagh clotin the table B and 
laced over a bolt in the underside, to which a nut is 
itted so as to adjust the smoother up or down. The 
arm O with its foot R acts as a guide, 


. 


attached clutches connected to a set of 
shaft is driven the other lst April, 1880.—(Not proceeded with.) 2d. 
of the soil cuttets fixed 
the cutter shafts by 
auni joint at R. ‘The casing P terminates back- 
UY; 
Bt 
= 3 LA GF 
ff 
1824. ArtirictaL Manure, 7. Croysdale.—Dated 31st 
March, 1880. 4d. 
or woollen is in a close vessel | | 
cess of heating and agitating continued until the 
whole is reduced to a dry powder to be used as a \ | 
- 
B! c 
K 
= alfa | 1 
= *) a 
ATL 
The stopper A is made of any suitable material, and ih | eb 
j i 
tents of the bottle is liquid, the entrance will consist [1353] 
© 
lef 
< Y pivotted at its foot to the thrashing machine, and is Hp Iw \ 
FA Yi, supported at any required elevation by a pair of Y 
segment racks 6 and mounted on a shaft, 
carrying a worm wheel gearing with a worm on : 
the crank handle. The frame is closed underneath 
by planking f and at top by sheet iron g, the ends ~- 
1340) = | 0 
7 
| 
Y this stud f can be attached or detached at will, an 
Yy) q YY being open. Below the grid on the side frames, and projects above the table B. Above and in rear of the 
nm” R ™m Y on the sides of the elevator frame, are mounted crank- wheel H is the pinion h®. In the head D is a slide J 
Ys iY shafts A‘A}, to the cranks of which are attached tine fastened by a set screw, and carrying at its lower end 
Y the pinions h3 and the feed pinion hk. The wheel H 
am f —_— Y\ falls is situated within the magazine and consists of a 
VD leep down any 
shafts are 
tition, The lower opening of the passage is closed 
z a double slide, and the upper one by a door. 
e slide serves to admit the necessary air to the 
fuel on the grate for converting it into combustible 
ated the separation of the volatile constituents 
been completed. In like manner the ashpit A is 
closed by a door having an opening closed by a 
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1854. Catoric Apparatus, C, D. Abel.—Dated 2nd 
April, 1880.—(A commeamnication.) 6d. 

This relates to the production of air blast or suction 
by the alternate expansion and contraction of air by 
heating and cooling, such operations being effected 
by the direct application of heat. A is the blowing 
eylinder with its piston B working easily up and down 

erein, and actuated by the rod 8. On the cylinder 
cover are suction, valves V, and valves 
enclosed by a vasing. Above the suction valves is a 
easing N-with an opening 6 communicating with a 

pe leading to the motor engine, and a second open- 

g communicating with the tube F,in which is a 
throttle valve K, on whose axis is fixed a fork lever K}, 
with weight Z at one end ten to keep the’valve K 
closed, while the other end of K! embraces the 


iton-rod 8, on which is the stud 81. This stud as 

e piston descends by its own weight acts on the rod 
K1 and opens the valve K, which, on the upstroke of 
the piston, is closed by the weight Z. To the 
cylinder cover is fixed the end of the bent iron or 
copper pipe C, the lower end of which is attached to 
the branch d of the air-heating chamber D. The pipe 
C is filled with suitable heat-conducting material, and 
constitutes the regenerator, by means of which heat is 
absorbed from the air passing up through it from the 
air heater to the upper end of the cylinder, such heat 
being imparted again to the air er ce from the 
upper end of the cylinder to the heater. The 
heater D con‘ a number of tubes heated by the 
fire, and it communicates with the regenerator C by 
the branch d and with the cylinder A by the branch c. 


13855. Propucine anp Exureitinac Ka.erposcoric 
» J. 0. Spong.—Dated 2nd April, 1880.— 

(Not proceeded with. 

A weighted foot or table has in the middle a bearing 
for a vertical rod supporting a disc capable of adjust- 
ment, and which receives the objects to produce the 
changeable effects. To the upper end of the rod is 
attached a wheel with wings, capable of being 
rotated by a current of air from or to the flame of a 
burner. Upon two other supports are frames carry- 
ing each a plate of silvered glass adjusted in position 
as the disc to throw the light of the flame on the 
ob} 


1856. Apparatus For Fares, A. 
Adlard.—Dated 2nd ge 1880. 6d. 

The amount to be paid is placed in the receptacle A 
and passes down the tube B to the general receiver C. 
D is a strap by which the receiver C is suspended from 
the neck of the person to receive the fares. When not 
in use the receiving part A is suspended by the loop a 
to the strap D. The part A consists of a metal frame 
¢ with a glass front d to see the amount put in through 


the opening, which is provided with a fixed guide /, 
qdeens pale g turning on an axis and acted on 
by spring pressure tending to keep it closed on the 
ide f, to prevent the return of money introduced. 
prevent fraudulent access a second flap is 
supported and turns on a centre upon 
by a projection on the flapg. The amount passes 
down the tube B through the spring flaps into the 
department & of the ver C; land m are external 
compartments of the receiver to facilitate holding and 
giving change. 
$50. Pens Sryies, H. B. Binko.—Dated 2nd 
April, 1880.—(Not proceeded with. 

Fine shavings or wires of metal, glass, or asbestos, 
are inserted or attached to the pen or style, thus pro- 
viding means to retain a supply of liquid ink. 

1857. Tit FoR Wacon Cover, J. Tilley.—Dated 2nd 
April, 1880.—(Not proceeded with.) 2d. 

To the sides of the wagon near its upper edge are 
secured the ends of four rods by means of a bolt and 
eye attachment. The free end of one of these rods is 
expanded and forms a receiver for the ends of the 
three other rods, when they are brought over the top 
of wagon and meet at the apex, thus forming a sup- 
port for the waterproof covering. 

1858. Copvixe Apparatus, H. B. Binko.—Dated 2nd 
April, 1880 —(Not proceeded with.) 2d. 

The writing or drawing is made with a copying ink 
of an albuminous solution on paper and let to dry, 
The pad is washed with cold water and the dra’ 

ced thereon and rubbed down, after which the 
removed, leaving the drawing on the pad. Ink is 
distributed over the drawing, and impressions taken 


1860. Composition ror TreatiIna Harness, &., 
J. Jd. Tayltor.— Dated 2nd April, 1880.—(Not pro- 
ceeded 


with) 2d. 
The composition consists of 1 pint spirits of wine, 


1 pint spirits of turpentine, } oz. of its of lavender, 
41b. soap, 4 1b. bees’-wax, and 1 oz. 
1861. Drimumea Macuines, 4. C. Kirk.—Dated 2nd 
levers 8 and 9 
us consists of a of levers 8 an 
form of an open wes hin together 
by the steel plate 10, fitted to lever 9, and turnin 
| on boss on the lever $8. At the acting ends 
lever has two teeth 12, 18, between which the work to 
be drilled is grasped, the drill acting in the space 
between each pair of teeth. The grasping action is 
effected by the hydraulic cylinder at the opposite 
end in the lower lever 9, and acting on the upper 
lever through a piston, and strut 16. To ré 
the work the lever 9 has a projection extending be- 
tween a forked par on the lever 8, and a small h: u- 
lic cylinder 19 ig fixed on the projection, its plunger 
having jointed to it a cranked or double link join 
to the ends of lever 8. The pressure in cylinder 19 
tends to bring this end of the levers together and so 


tul 

the drill spindle. «. 
Stor the drill details, and is 
late and top plate, in which t 


ly closed by an end 

urns screw 
ush with teeth gearing with a pinion on the spindle 
to which the feed motion is impanted, through 
wheels from tappet. A screwed spindle works in the 
bush, and asthe latter turns presses the drill to_its 
work, and draws it back by a swivel connection when 
turned in the proper direction. When feeding the 
drill forward the spindle is prevented from pours y Aad 

the cross pin 34 fixed in its end and connected by a 

cord to lever 8. 

1862. Stream Circutatine Apparatus, J. A. 
Hildebrandt.—Dated 2nd April, 1880.—(A commu- 
nication.)—(Not proceeded with.) 2d. 

A square vessel has its top edge formed into a water 
lute into which the cover di A plate fits in the 
vessel, and is perforated to allow the passage of steam 
to the upper part, and has four circular openings to 
receive the pans which fit into the 2S. A 
central opening i @ pan. © vessel is 
partly filled with water, and a burner is placed 
beneath to produce steam. 

1868. Moutps For Svoar, &c., A. B. Lozé.—Dated 
2nd April, 1880. 6d, 

To form moulds for eggs and other hollow ware, a 
hollow board A is fitted with back strips or handles, 
and on its face is inserted a series of screws U, the 
heads of which are placed so as to dip well into the 


hollows of a series of moulds in which the moulds 

proper are cast. Into these the plaster ia run round the 

screw heads, and when set the half moulds are formed, 

aly Teaaeins to be dried, trimmed, coated wi' 

shellac, and greased to be ready for use. 

1864. Compustion or B. Hunt, — Dated 2nd 
April, 1880.—(A communication.) 6d. 

The side and back walls of the furnace are made 
hollow, as shown at 6, so as to enclose the chambers 
communicating through openings. The front Fee 
has the ash pit opening and an opening cl, both fitted 
with doors, On the inner side of the front plate above 
the opening ¢!, is formed a box E enclosing achamber d 
communicating through opening in the shell of the 
side walls with the chambers they contain. An inlet 
to the chamber d is formed in the frent Plate, and 
sliding doors, The side and back walls are lined 
with fire-clay blocks, to which are attached trans- 
verse slabs. Projecting from box E is a plate m, 


above which ie a second plate slotted at its lower 
end to form fingers. The second plate is pivotted 
at its lower end, and its upper end may be moved by 
rod n*, In the front plate, above plates mn, is an 


—— a hinged lid. A reservoir F is formed on 
top of 


cham 
the plate 7, slab, back plate, a horizontal grate M, 
and a transverse grate N. The slabs in con- 
nection with a removable cover plate t enclose a’ 
chamber P, os by openings p with the 
chambers inthe side w: and through an 
w with a contracted passage x, through which the 
ducts of bustion from chamber J pass in order 
to reach the discharge bon y. An air space is 
left between be t and the top plate. Air enters 


chamber d and passes _—— chambers in the side and 
back walls, thus becom: Bre and then mixing 
with the products of combustion in passage x. 


1368. Sevurine THE Parts or Scarroipina, R: Robin- 
son.—Dated 8rd April, 1880.—(Not proceeded with.) 


2d. 
To fasten the cross poles to the upright poles a 
curved plate is used with spikes on its concave side; 
and a projecting pin on the convex side. To one end 
is attached a few links of chain with a slip hook at the 
end, and to the o ite end of the plate is attached 
another chain. e plate is placed against the outer 
over the te, ve pin t 
which it rests, the 


cross pole, and is 


are. stowed closely 


on to the slip hook. To fasten u 

a strong curved bar with es on 

employed. 

1 VING Supsrances By 
.. Pitt.—Dated 2nd April, 1880,—(A communication.) 


The apparatus consists of frigorific cylinders which 

together between deck. on board 
ip, and are nected with freezing machines by 
pipes, the provisions being yp! outside and inside 


the cylinders. Each tus. is composed of. two 
concentric cylinders of sheet iron A B, having a space 
we ether at the ends 
-shay . A circulation of an uncongealable 
oreo ade in the space C, the flow of such 

liquid being directed by strips of wood E. 
1867. Lawn Tennis Powes, F, H. Ayres.—Dated 2nd 

April, 1880. 6d, 

In one arrangement the pole is hinged to a flat 
Fointed to it a rod, the outer end of 
with the teeth of a rack formed on an 
extension of the stand. The tension of the cord hold- 


ing the net can be adjusted by turning the poles on 
their hinges. In the other arrangement the acd are 
fixed to a stand, and’one carries a winch, A by means 
ot which the tension of the cord is regulated as 
Gostats such cord being fitted with a spring attach- 
ment B. 


1869. Om Caxes, &c., C. Eskrett and W. H. Searle.— 
Dated 3rd April, 1880. 6d. 
the p spt, bed. Plate, to the 
pe or wrapper containing seed con- 


Ly 


OK 
yyy», 


excentric D, th: h the connecting rods F F) are 
guide rods for the plate C. Ejisa crosshead between 
which and the top of the plate © an envelope or 
wrapper is placed and is compressed during the up- 
ward stroke of the plate C. 


1370. Rivas, 8. Dixon.—Dated 3rd 


April, 1880. 
The headstock A slides on the standard B, The 
drill spindle ¢ revolves in the sliding sleeve d and its 
tailends, the hollow shaft ¢e revolving in bearing f and 
ing a bevel wheel driven by the wheel g mounted 
on the eadstock, and arranged to slide on the drivin 
shaft h when the headstock is raised. or lowered. 
When this shaft revolves the driil spindle is also 
caused to revolve. The sleeve d slides in its 
i, such sleeve carrying a rack gearing with a pinion 
fixed on the hollow shaft & carried by the bracket /. 
Upon the shaft ing through & is a worm wheel 
and a noteh wheel 0. A worm on shaft q gears with n, 
and the. ong qis by gearing r, shaft s 
ng worm wi t, gearing 
Uy wine! slides on shaft 4 with Fig it revolves, 


U shaft & is a lever carrying a pawl engaging 

ith the teeth of the wheel o, so that when the paw. 
is withdrawn therefrom the shaft m revolves within k, 
but when the _ engages with wheel o the shaft i 
revolves with shaft m, thereby causing the pinion Pn 


av 
groove to retain T-headed bolts which secure tw: 
gree stops z and z! to automatically cause the 


hich the, vertical stand - B, which 
On vel jar carry 
heads‘ 


= side is 


gearing with another wheel fitted to slide upon and.to 
turn with shaft } revolving in bearings in, the 
The inner end of b.is connected by bevel gearing. wil 
@ vertical shaft gerrying wheel d! gearing with e}, 
revolving on pillar f, which sustains the table, the 
latter revolving on the same axis as el. There is 6 
corresponding arrapyement in connection with shaft A 
which is connected by, gearing with shaft g' connecte 
wheel also mounted on pi beds 
ve cor F di g arrang its of shafts aad gear: 
ing connected with wheels e! and 4}, each of which 


— 


0878 | 


connects together the three horizontal shafts which 
actuate the screws or the upright shafts in the three 
standards. One shaft.g! is connected by gearing with 
shaft having fast and loose and when the 
strap is on the fast pulley the shafts g! and Al 
revolve in unison, and the drills are thereby actuated. 
One of the shafts carries a worm wheel gearing 
with a worm on shaft ml, which has a fast and two 
loose pulleys for cross and open straps and forming a 
reversing motion whereby shaft m1, and therefore 
shafts b; and screws al, may be driven in one direction 
or the other to raise or lower the three headstocks 
simultaneously in unison as may be required. 


1871. Burtons, F. H. F. Engel.—Dated 8rd April, 
1880.—(A communication.) , 6d, 
The button knob. or stud proper is secured by,its 
shank neck toa shank plate, Thich, ins' of be 
secured, to ene edge of, the artacle. to, be fas is 
hinged toa plate formed with perforations to attach it 
te, the article to be fastened. 
1872. Bexpine THE OF:PULLEYS, 
T. James and J. Jackson.—Datel 3rd April, 
1880.—(Not proceeded 2d. 
JA of metal is bent rolls into a Viform 
rounded af the ends, the radial parts each forming a 
half of two consecutive arms. 


ends, the free ends being expanded and their outer 
sides formed with shoulders and 4.. Cross 
tubular cavities are formed in the iuner sides of free 
etids of thearms a and b, and receive # cross-bat te 
which the winding chain d? is connected. When the 
arms a and } are closed they grasp the bar, but when 
they open the bar can pass from between them, 
and cage is thus detached from the winding chain. 
g is the top link of the mine cage chain to which the 


cage is suspended, and this link is suspended —_ 
the wedge-shaped har f, held between the arms « & 
the a’ 08, kis a collarsliding on the arms, 
and which, when raised to its highest position, fixes 
their free ends in their closed position, the collar being 
fixed in this position by the ee wires j. misa 
fixed cross-head forming part of the frame of the 
winding apparatus. When collar & comes in contact 
with the cross-head m the wires j are divided and the 
collar & forces down the wedge bar f, separating the 
arms and thereby releasing the bar to which the 
winding chain is attached, the shoulders h resting on 
the cross-head m, thus suspending the cage. A second 
set of wires 1 may be » which the collar & would 
have to sever before the arms would open sufficiently 
to release the cross bar. ; 


carried plate ¢ fixed to the body of. the lam 
tune; a hinged cap or cover of tibe jolted 


te ¢ at d2, and the end inwa 


{ 
A i A 
j ja 
GY separate the acting ends. To work the drill the lever 
8 carries an hydraulic cylinder with a shaft, 23, on NH B 
the end of which is a bevel wheel gearing with a | 
1883S. Sarery Detacnine Hooxs ror CAGés, 
&ec., T. Leonardt.—Dated 5th April, 1880... 6a) 
[i369] 
8S 
| 
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N J Wy; 
| 
ff 
ji 
| ¢ 
| 
\ 
\ YRS 
\ SOON | y/ 
\ & 
1906. Lawes, J. and J. Hinks.—Dated 
AY. A duplex burner is employed, a are the two wick 
—— 
| 
Wie. 
Ao 
a spring tending to force hack the sleeve d. In the Bg 
drawing of the drilling machine which may be fitted ; 
with the partsabove described C is the revolvable turn- 7 
from it. with a prolongation g, . the bottom of 
of table, and one bed may be arranged Bak To the outer ond of 
into a line with one of the other beds. The drill head- | & the 4. is comnected ; match: 
stock A steed be screw al, and the drill isdriven by |! forced up {by the tube 6, comesin contact with the } 
the shaft. The lower end of a! has a bevel wheel knife edge ¢ and is ignited, thereby lighting the lamp , 
« 
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wicks, To release the spent match the pusher i is 

forced inwards, thereby raising the cover d and allow- 

ing the match to be withdrawn. 

1307. Ececrric Lamps, &&., C. D. Abel.—Dated 6th 
April, 1880.—(A communication.) 6d. 

A double coned core F is free to move within the 
two solenoid coils S, S!. The cvil S of large wire 
presenting small resistance is in the circuit of the 
carbons, and §' in a shunt circuit of fine wire in many 
convolutions, so as to get with a weak current 

etic force, equivalent to that of 8 with a strong 


current, and to present considerable resistance. When 
the carbons are too near, the attractive power of 8 
a while that of 8S! is diminished, the 
core 


gros 8 loses force and S$! gains force, so that the core 
is attracted downwards, causing the carbons to 


leys R over which pass the balancing cords, serve 
apm to the socket tube of the upper carbon. 
1406. Tie &c, 8. Geoghehan.—Dated 6th 
il, 


April, 

Ais the carriage, B the end standards, C the body 
of the truck, D rollers to permit horizoptal movement 
of the body, E cross bars on which D roll, F studs in 
the cross bars and engaging with depressions in the 
rollers D. Stops are formed on the standards B, 
and with them the locking bar K engages, H stops 


to secure the body C in ition while discharging 
Stops prevent end motion when shunting. On the bar 
K being withdrawn from the catches and re ap over, 
the hody C revolves on the rollers D which engage 
with the studs F, a horizontal, lateral, and a tipping 
motion being thus simultaneously given to the body 
C. The catches H secure the bar K, and conse- 
quently the body C white dis- charging. 

1430. Breaxino vp Woo. Burs, H. Simon.—Dated 

8th April, 1880. 6d. 

In order to break up or cut the longer bur fibres, so 
that they can no longer be seized by the drawing 
rollers of the combing machine, a pair of rollers A and 
B, the tormer with a smooth suriace, and the latter 
having blunt cutting edges resting on, is placed 


between the doffer Gand winding apparatus H, and 
between them the fibres are passed Both rollers rest 
in bearings U, A being driven by the aoffer, and B by 
ed gearing from A The axis of Bis loaded with 
weights F suspended therefrom to keep the ends of 
this roller in contact with A while the wool sliver is 
ing through, so that the burs are crushed or cut 

By the cutting edges of roller B. 
2141. Grass Roorina, B. Tracey and W. Howitt.— 

Dated 26th May, 1889. 6d. 

One drawing shows the fitting used for joining the 


, Tay 


=, 


ridge tree and wall plate 
base 


ends of rafters to the 


respectively, the angle of the uj right part tu the 


being made to suit the angles which the rafter makes 
with the ridge tree and wall plate respectively. An- 
other drawing shows the fitting for joining the ends 
of rafters when making curved roofs, the rafters resting 
on the projections ¢e. The dotted lines show the form 


PRICES CURRENT. 


Tue following prices are corrected up to last night, 
but 1t snoula be borne in mind that in many cases 
makers are prepared to quote different terms for spe- 
cial contracts. it is obviously impossible to specify 
these cases and terms, or to give more than the market 

ti and makers’ prices. Readers should also 


enlarged at th 

The lower end of the g 

cut in the w ost angle of the purlin, and a 

j passes through the centre of the sash bar into the 

purlin ; wire clips keep the glass up in its place. 

1421. Spoons anp Forks, W. R Lake.—Dated 7th 
April, 1880.—(A communication.) 2d. 

The spoons or forks are made of cast iron, and are 
then converted into malleable cast iron, after which 
they are ground and polished, and afterwards stamped 
in dies, and finally coated with tin, nickel, or silver. 


2186. Rotter Mitts ror Treatinc Wueat, M. 
Benson.—Dated 29th May, 1880.—(4 communica- 
tion.) 8d. 

The - aa! revolve so that their surfaces run 
downwards and draw the material between the 
surfaces of the rollers a a! and 6 61, the surface of the 
latter running upward. Both rollers are formed with 
pooves made with their length or spirally. 

y are driven by belt from a pulley on the roller 


shaft a, which is geared with roller shaft a1, and also 
with the roller shafts 6 and 6! by the wheel g, shaft h, 
and worm i, and worm wheel on the rolier shafts 
b bl, which revolve much slower than the rollers a a'. 
The rollers are supplied with an ordinary feeding 
hepper J, and regulating slides, and feeding rollers 
n and nl, The adjustable rollers 6 61 are pressed 
against the rollers a a! by spiral springs and set 
screws, 


Tue Prevention or Firoops.—The Leicester 
Corporation are at present engaged in carrying 
out flood works at a cost of over £30,090, an 
have approved a further scheme, designed by 
Mr. Hawkesley, for the widening and deepening 
of the river Soar, at an additional outlay of 
£30,000. It is claimed for the scheme that it 
will not only prevent the flooding of houses in 
the town, but will increase the value of the 
corporation estate much beyond the actual 
outlay. 

sour Museum. —Visitors during 
the week ending Oct. 30th, 1880 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.1n. to 
10 p.m., Museum, 9337; mercantile marine, 
building raisterials, and other collections, 3176. 
On Wolussiey, ursday and Friday, admis- 
sion 6d., from 10 am. till 4 Pm Museum, 
1556; mercantile marine, building materials, 
and other collection:, 200. Total, 14,269. 
Average of corresponding week in former years, 
14,612. Total from the opening of the Museum, 
19,446,893 : 

THE Basic Process.—A correspondent who 
is specially well-informed in French and Belgian 
tg and commercial affairs, states that M. 
‘Trasenster, Professor at the University of Liége, 
has been making investigations in regard to the 
Gilchrist-Thomas process. In a summary of 
the Professor’s inquiries, given in a Sheffield 
paper, it is stated that he deals with the cost 
price of Thomas steel in Belgium as compared 
with that under the Bessemer process. He 
proves the difficulty of making pig by thenew 
system at less than 70f. whilst introducing from 
1 to 2 per cent. of manganese. He assumes, 
for the purpose of argument, that the mecha- 
nical obstacles have been surmounted, and that 
the production by the process of dephusphori- 
sation is equal to that of a Bessemer retort, and 
comes to the following table of comparisons :— 

Bessemer STEEL. 
1lll of pig at 96f. 80c. 


om 


Hand labour .. .. Ee 
Expenses of casting .. . 
irs 


pa 
General expenses .. .. «. 
Tuomas STEEL. 

[1175 kilogs. of pig at 73f. 30c. 
per 


Refractory products .. .. 
Hand labour .. .. .. 


& 
o 


General expenses .. .. 
Limestone.. .. «+ 
Patemt cc ce 


He states that the Gilchrist-Thomas process 
will commend itself for general adoption first 
in the Eastern departments of France, next; in 
Westphalia, Sheffield, and Belgium, and finally 
in the Cleveland district. ‘The advantages are 
about co-equal in respect to Westphalia, Bel- 
gium, and Sheffield, the ultimate difference in 
their case between the two systems being set 
down at 20f., as against 40f. in the Eastern 
departments of France. He anticipates that 
the success of the new process will lead toa 


i=] 


depreciation in hematite iron. 


refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS. 


£8. ScoTLanp— #8. d. 
G.m.b.—No. 1 .. 2 12 6! — 
No.3 .. 2106 2260 
No.8.. .. 2180 
No.l... 3 20) Daltmelli 
Coltness—No.1.. 3 30 No.8.. .. .. 3100 
No.2.. 2140 At 
Summ: Shotte—No.1 .. 3 20 
Mek SBE No.3 .. 2140 
Monkland—No. 1 2 12 6 
No. 3 2 10 6| CLEVELAND— 
Clyde—No.1 .. 2130) Nol .. 40 
Govan—Nv.1 .. 2126) Nos .. .. .. 2 VU 
No.3 ..2106| No.4, foundry... 1190 
At Broomielaw. No.4,forge.. .. 1190 
0.1 .. 2190) .Mottled or white 1 1s 
No.3 ..211¢| Thornaby hema- 
At Port Dundas. CEO ante oc 0 
T AR—MONMOUT No. 3 tin-plate pig iron, 
758. at works, 
No. foundry iron, 
6us. Od. at wor 
forge, - 
fiela .. - 276tc000 
No. 3 se 2Wvto 008 
Lancasnire, in Manchester—No.3 2 7 6to 0 UV 0 
No42 6 6to 
Hematite, at works, Miliom 
** Bessemer "— 
No.1ltoNo.3 .. - 8 0 Oto 35 0 
Forge, mottled and white .. os -- 315 0 
Maryport Hematite—No, 1 to 
.. ~ 8 0 3 5 0 
Puddled Bar— 
WaLes—Rutl quality, at works 317 6to 4 0 0 
CLEVELAND, deiiverea uutrucks 3 lv 0 to 312 6 
MIDDLESBROUGH plate 
quality, per ton oe + 812 6to 315 0 
LancasuiR&, delivered at Man- 
chester .. os oe 45 0t0o 47 6 


MANUFACTURED IRON, 

Ship, Bridge, and Mast Piates— 

GLASGOW, 1.u.D., por tum - 710 Oto 810 0 
WaLEs—At works, net .. 
MIDDLESBROUGH, in trucks, at 


wurks .. 610 Oto 810 0 
Boiler Plates— 
WELSH, ee 10 0 0to 1010 
to5cwt.each plate 3 Oto 8 5 
SAEFFIELD ee lvulv vtolilu v 


Bow ine and Low Moor— 
Under cwWt. each, up to 


4cwt.upto7cwt.andupwards 110 vu 
STAFFORDSHIRE, pec WR 9 0 
freeoutrucks 7 0 UW ¥ 
GLAsuOW, Lu.b., per wa Tly Ow Slv 

Angie [ron— 

Buw Linu and Low Moor, per 

és os ee oo oi 8 9 
STarrORDSHIRE, per ton - Sv Ow vu b 
LAaNCasdIRE oo 6 65 0 
STUCKTON .. ee Uw 0 
ROUND UaK 812 vu 
CLEVELAND ee ee 5 
GLasuowW, f.0.b., per ton Gluwiil 

Bar lron— 

Low Mour and Bow Lina, per 

bn 019 Oto 14 0 
STarroRDSHIRE, per ton v 

Merchant Bars— 

STOCKTON .. ~ 6 0 Oto 610 0 

WELSH ee oe 57 6t 

LANCASHIRE oe - 517 6w 6 6 

GLasGow, f.0.b. .. oe Gilv UW TU 
SHEFFIELD—Bars from ware- 

ee 610 0to 7 0 9 

Hoops oo Tl Ut BUY 

Nail Rods.—G.ascow, f.o.b., 

per we .. oe oo 610 Oto 615 0 
Rails—G.ascow, f.o.b., parton 710 0to 8 uv 0 

Railway Chairs — G.ascow, 

1.0.0., per ton .. 0 410 Oto 5 0 
Pipes—G.asoow, f.0.b., per 560 0to 6u 0 
Sheets—G.ascow (singles), per 

wu oe 710 Oto 8 0 0 
Hoops—Mancuester .. .. 612 6to 7 0 0 

STEEL. 

SHEFFIELD—At works— 28.4 £28. 4. 
Spring steel 13 0 Otozl 
OUrdimary cast rods ., 17 0 Otow 
Fair average steel 2 0 UU 
Sheet, crucible .. 24 0 U 
Sheets, Bessemer oo 160 v0 
Secund-class tuol os 82 0 0OW4s 0 
Best special steels oe 50 0 

Best toul 52 0 Vto7T6 

Special tool .. oe 7 UWllz 

as ee 615 VUto Tl 

Sheffield steel ship plates .. 13 U0 UW14lu 0 
Sheffield steel boiler plates .. 14 0 to 16 
WaLes—Kails .. 6 2 6w 67 6 

Bessemer pigiron .. 3 7 6to v U ¥ 
MISCELLANEOUS METALS. 
£8. 4, 

Copper—Chili bare perton 61 0 
Sritish cake and ingots O4lu 
Best selected .. 6 VU 
British sheets, strong.. 7 0 

Tin—straits co, of S&S V Ow 0 
British blocks, refined 0 

» .. oe 91 0 O 
Lead—Spanish pig .. -- 15 0 OWlds 2 6 

Sheet oe 16 OtovVY 
Red lead .. oe 19 0 0t0 0 0 0 
White lead oe 2210 Oto v 00 
4inc- Hnglisn sheet .. 2 0 VUtozl vv 
Poosphor Bronze—per ton— 

Bearing metal X1 $e - 0 0 Otoll2 0 0 
Other alioys ee 120 0 Otolsd 
Nickel, per Ib., 2s. 6d. to 3a. 

JOAL, COKE, OIL, &c. 

Coke— £8. s.d. 
Durham ee 0 to 0 
Derbyshire .. .. .. 012 0 to 013 0 
Sheffield, melting .. .. 0 to 0 
Tredegar 
Wales—Rhondda ., ~ Olv 6 w O12 6 


South Yorkshire—At pits— 


Stcam coal * ee 
Wales, through oe 
Sieam, less 24 
House, at port 
Small s oe 
Small house 


Glasgow—Per ton, t.o.b—" 
Main ee oe 


Splint.. 
ith; 


Sco 
esses Ss sess seesessges 
Sco eceo 
Com 
Soo cawaesecanm. 


1 
ith 1 
Derbyshire— 
Best at pits .. oe a 1 
Lancashire—Wigan pit prices— 
Arley .. os ee 
Pemberton 4ft. .. oe 
Oils, tun— 
Lard oil .. 4510 0 to47 0 0 
Rapeseed, brown... to 26 
» Engl. pale .. .. 0 0 0 to 
Petroleum, retined (per gal.) uv uv 9} to v 
Tallow,cwt .. . 117 9 to 119 0 


* Supplied to railway companies and large works. 


PRICES CURRENT OF TIMBER. 


8s. d. £8. d, 

Teak, 110 tol4luv 0 
ebec e, 8 8 

Birch .. eo «- 810 0 to 415 0 

Elm oe oe OA 

Ash 85 0 w 4lu 0 
Dantsic Meml. oak .. 810 0 to VY 
oe oe 250 to 

under.dzed.. oo 1100 to 3 0 0 

Wainscot, tiga,log .. - tod Vw 
Lath, Vantsic, fathom .. 410 0 to 510 0 

DEALS, per J, 12ft. by 3 

(quevec ine, Ist - 17 00 to23 0 0 
znd... 10 0 v wlélv 

Canada, spruce lst .. lO O 

srd and znd .. 8 w 910 

New Brunswick 610 0 to 

bt. Petersburg.. 12800 wlo vv 

Finland .. ee oe lild 0 

Wyburg.. ee 8lWv toll v 

FLUORING BDs. of lin.— 

First yellow .. ee - 010 0 to 015 0 
» white oe ee HWY 

Second quality on 

Mahogany, Cuvasuper. foot. v 0 5 wv U0 7 
Mexican, do, es O 0 44t0 6 
Honduras, do, oe o O 43 to O 
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_ TuRoat Irrrration.—Soreness and dryness, 
tickling and irritation, inducing cough and affect- 
ing the voice. For these symptoms use Epps’s 
Glycerine Jujubes. Glycerine, in these agreeable 
confections, being in proximity to the giands at 
the moment they are excited by the act of suck- 
ing, becomes actively healing. Sold only in 
boxes, 74d. and 1s, 1}d., labelied James Epps 
and Co., Homeopathic Chemists, London.” A 
letter received : ‘* Gentlemen,—It may, perhaps, 
interest you to know that, after an extended 
trial, I have found your Glycerine Jujubes of 
considerable benetit (with or without medical 
treatment) in almost all forms of throat disease. 
‘They soften and clear the voice. In no case can 
they do any harm.—Yours faithfully, Gorpon 
Homes, L.R.C.P.E., Senior Physician to the 


Municipal ‘Throat and Ear Infirmary.”—Apvrt, 
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of this fitting for a roof of greater curvature. Converting .. +. +* 
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tubes A A, joined together at i and formed with slots 
in which slide the panes of glass reaching to the ° 
mo peer side of the tubes. This sash bar is fixed to 
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to receive the top end of the pane, such groove being 
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THE PALLISER BREECH-LOADING GUN, 
Sir W. Pa.iser fired a few rounds from a converted 
_. breech-loading gun at Erith on Monday last, at his firing 

grotnd at Messrs. Easton and Anderson’s works. The trial 

was menenee Of representatives from the Admiralty and 

Director of Artillery’s De ent, and foreign Embassies, 

The object was to exhibit the working of the breech- 

loading apparatus, and also the action of a steam jet, 

which is employed to remove the residue left in the gun 
after firing, instead of the usual operation of sponging. 
The breech-loading apparatus is constructed on the 
system proposed by Sir W. Palliser in 1863. Our 
engraving shows it in a gun as issued for Canada. 
“It consists of a short cylinder A, screwing through 

a hin “carrier” B into the breech, and on with- 

drawal opening clear of the breech on the hinge, and 

locking by means of a bolt C in the breech of the gun. 

So far, it generally resembles the French system, or Sir 

W. Palliser would say, so far, the French system resembles 

his, as he urges that his has the priority—a claim which 

supease to be abundantly supported by the above date. 
e principal differences are as follows :—The French 
breech-stopper has an interrupted screw. The Palliser has 

a double thread, which enables it, by taking four complete 

bigg h obtain a hold of eight complete threads. Wit. 

the French system is a a gas-check, which is 
expanded and tightened by the action of the gas itself. 

In our own new experimental guns, as we stated in THE 

ENGINEER of October 29th last, Noble’s obturator is used, 

which is closed against a copper ring in the bore of the gun 

by the pressure of the powder gas. Palliser forces a conical 
hollow copper ring hard against a corresponding bearing 
surface in the gun. This in principle resembles the first 
pattern of Armstrong breech-loading gun, a lever and 
tappet ring being employed to get the required force. In 
such a matter much would depend on the exact form of 
bearing surface, which is only generally expressed by the 
word conical. The ring of the breech screw is copper, 
but the recessed portion of the gun inst which it 
preane is steel or iron. The question will naturally arise 
ow it comes that Palliser should be now advocating this 
plan of breech-loading when one so nearly similar 
embodied in the original Armstrong breech-loading gun 
should have been discarded by Armstrong in favour of 
_an obturator cl by gas pressure. Palliser, we presume, 
would reply that the abruptsolid shoulderof the Armstrong 
breech-loading guns did not admit of tightening to the same 
extent as the slight taper hollowed ring employed by him, 
but much more that the vital matter is to have a true, per- 
fect bearing-surface ; that as ; 
longas this lasted the original 

Armstrong guns did well 

enough, but that the copper 

rings on the vent pieces 
were much exposed to bein 
defaced by blows and roug 


were fired with a 64 lb. shot and 10 1b, charge.. A more 
severe test will be applied in a gun for service. This 
piece, however, does not fairly represent a service gun, 
the breech stopper and breech screw portion of the gun, 
A and D, being made of wrong iron instead of steel. It 
will be seen in the engraving that the breech-closing parts 
hold on to the jacket, not on to the inner tube of 
If the gun yielded longitudinally, therefore, it might be 
expected to go about the place indicated by the line EE, 
where it is, however, abundantly strong. Five rounds 
were fired working the gun as a muzzle-loader, a condi- 
tion desired by the Canadian authorities, for whom the 
gens are ordered, on account of the liability of the 

reech to freeze up so as to render it desirable to be able 
to fire a few rounds as a muzzle-loader. The gun behaved 
well in all respects. 

It was proposed to continue the trial of the gun which 
was fired early in the year double-loaded-—mde Enat- 
NEER, March 5—but this was eventually tponed, 
because pressure gauges were shortly expected from the 
Arsenal which would not only constitute a most import- 
ant element in any future experiment, but would give a 
significance to those already conducted which would be 
lost if the gun were to yield before gauges were ever 
employed. In our opinion, it would be also most desir- 


e gun. 


h | able that the front projectile should be a shell if the con- 


ditions of the Thunderer accident are to be imitated as 
nearly as possible. The telescoping of the front projectile 
in the second Thunderer gun was of so remarkable a cha- 
racter that its possible effect on the piece cannot be 
ignored. The bottom of the shell, it is to be remem- 
bered, was driven in, and the whole shell wedged up so 
immediately that the choked portion of the front cart- 
ridge was driven unburnt into the head, while the body of 
the shell took theimpression of the grooves of the gun before 
the barrel yielded ; it is therefure surely impossible to 
assume that the fracture of the piece was in no 
way influenced by it. Some, indeed, go so far as 
to assert their conviction that, with double shot, the 
gun would not have burst at all. When such stress, 
whether rightly or wrongly, is laid on conditions 
dependent on the use of a common shell as the front 
rojectile, it seems most desirable to represent this 
eature in any trial purporting to imitate the conditions 
of the accident and experiment with the Thunderer guns. 
Before leaving, at the request of visitors, Sir W. Palliser 
showed certain effects which had been obtained by him, 
on a very small scale, with a new description of Palliser 
projectile, fired against Wilson’s steel-faced compound 
plates, which we hope to describe on a future occasion. 


treatment, hence the neces- 
sity for frequent refacing, 
whereas in the Palliser gun 
the breech carrier has a cop- 
per hood, into which the 
screw carries the copper 


GLASGOW AND THE CLYDE. 

A’ HIGHLY interesting article on “Glasgow and the 
Clyde,” by "M. L. Sinionin, the French engineer, has 
re Sad in the Nouvelle Revue. The article occupies 

irty-two pages. I[t concerns itself with Glasgow and 
the Clyde, about which M. Simonin has collected, upon 
the spot, a vast array of facts and figures. A master of 


‘sentences, as well as an able member of his own profes- 


sion, he casts over this information the charm of a graceful 
style, and deduces from it some important lessons for the 
benelit of his countrymen. 

In a short introduction M. Simonin remarks that 
nowhere as at Glasgow is there revealed in such luminous 
traits all that can be done by the efforts of man, combined . 
with patience, energy, courage, and perseverance, to 
assist nature, and, if necessary, to correct her. To widen 
and deepen a river previously rebellious against carrying 
boats, to turn it into a great maritime canal, to bring 
the waters where it was necessary to bring the largest 
ships, and, finally, to gather a population of 750,000 
inhabitants, all devoted to commerce and industry, upon 
a spot where only yesterday there was but a modest little 
town, almost destitute of every species of traffic—such is 
the miracle which in less than a century men have 
performed at Ww. 

In 1707, when the union between England and Scot- 
land was effected, Glasgow only contained 13,000 inhabi- 
tants. The coal and iron mines of the suburbs were 
scarcely worked, and if a few fishermen caught salmon in 
the waters of the Clyde, the smallest boats alone were 
able to get up the river, which at Glasgow was only at 
most 3ft. 8in. in depth. There were even places where 
the Clyde, strewn with sand-banks, from time to time 
displaced by the currents, could be forded. In 1750, 
however, the town did some business with the English 
colonies of North America, whither it had sent a ship 
for the first time in 1718. 

At different times in previous centuries works of exca- 
vation and dred, ing had been attempted, to increase the 
depth of the Clyde, but these attempts were quickly 
abandoned. One day in 1556 the inhabitants of Glasgow, 
and those of Renfrew and Dumbarton, lower down the 
river, met in a sort of syndicate to try to cut a formidable 
sandbank which restricted the navigation of the river at 
Dumbach, above Dumbarton. For several weeks, bravely 
sleeping under canvas on the river bank, they worked 
with ardour, but without result. A et later—in 
1658—things were scarcely more advanced, and the 
magistrates of Glasgow made overtures to those of 
Dumbarton to purchase a 
site from them, and to 
construct a port. To this 
the Dumbarton istrates 
were opposed, on the pre- 
text that the assembling of 
mariners would send up the 


gas-check before the breech Fr 


price of provisions. 

of opposition, the magis- 
trates of @ w esta- 
of the Clyde, opposite Dum- 
barton, the Rertoier of the 


TOTAL LENGTH 194 ——— 
186" 


port of Glasgow, and then, 


te 

opens. In fact, it is only r 
by removing a pin and per- 
forming a certain simple me- 
chanical process, that the gas- 
check can be exposed to inspection at all. There is no 
question that the gun appeared to do well, and the breech 
to be perfectly closed everywhere. At the same time we 
cannot admit that it has been really tested until a 
large number of rounds have been fired with heavy, 
slow-burning charges. The breech certainly worked 
well, and the four revolutions of the handle ne to 
close it occupied a very insignificant time ; there did not 
appear to be ground for any real objection on this score, 
so long as it was made a certainty that a man in working 
the in action could make no mistake as to the 
number of turns he gave the lever. Accidents: have 
happened sufficiently often in our service to have created 
a strong feeling as to this point, especially in the Navy. 
We think we may safely say that no gun would have a 
chance of being favourably considered by the Admiralty, if 
it were possible through carelessness and haste to fire it 
with the breech partially closed. Security is here given 
in this respect by a system of locking bolts which hold 
the firing arrangement, of which we shall speak imme- 
diately, at half cock until the breech is quite home, and 
which compel it to be brought to half cock again in 
order to withdraw the breech. 
_ The firing apparatus consists of a piston, which screws 
into a hole in the axis of the breech stopper. This screw 
is interrupted, which enables it to be entered rapidly. It 
contains a plunger, against which a spiral spring acts, 
forcing it when free to move against a detonator, consist- 
ing of a copper cap containing some fulminate and some 
fine powder, which fires the charge of the gun. It is this 
plunger which is held back either by a half cock or full 
cock arrangement as noticed above. On firing, the copper 
detonator cap spreads out and closes the chamber in 
which it fits completely. Firing is effected by a lanyard 
which releases the plunger and spring on being pulled 
when at the full cock. After discharge the firing ap- 
paratus is withdrawn, and the perforated metal nozzle of 
& steam as entered in its place. Steam is forced 
through against the face of the breech stopper and 
interior of the gun for about ten seconds, which softens 
and washes out the hard residue left after discharge in a 
remarkable way. It is suggested that on board ship this 
will be found a very efficient arrangement. It is certainly 
one that deserves a full trial. Noone could fail to be 
struck by the action of the steam jet who saw the breech 

ned to exhibit the amount of deposit before and after 

— of the jet. gun was an 8in. cast iron 
smooth- and subse- 
Ten rounds 


bore converted into a 64-pounder, 
quently converted into a bpreech-loader. 


SIR W. PALLISER BREECH-LOADING GUN. 


In conclusion, the following points may be noticed with 
regard to Palliser’s breech-loading gun :—It combines the 
tappet ring system of closing the breech joint with the 
principal features of the breech-closing arrangement, sub- 
sequently designated the French system—that is to say, 
the screw-carrier pivoting on a vertical hinge fixed on one 
side of the breech. This, besides being a convenient 
arrangement, has the merit of being singularly well 
adapted to purposes of conversion, as exemplified in the 
Mes gun under trial. A very short length at the breech 
end is required for the screw, while the carrier hinge 
plate is readily attached to the breech of any gun. A 
general designation, such as “ Woolwich” or “ French,” 
is very convenient, because it gives no encouragement to 
any inventor's claims. Officers would doubtless be held 
eee for connecting the names of individuals 
with designs adopted in the service, unless fully author- 
ised to do so. evertheless, it is much to be regretted 
if on this account injustice is done, and an English 
idea becomes labelled with a designation calculated to 
disconnect it with its real origin. 


be n to ensure the perfection of the m 
to avoid as he 


A. Ross, | would be times a de 
read | Broomielaw quay. Happily, this project was not effected. 


in 1688, an unloading quay 
at Broomielaw, and the same 
~ Glasgow. And that was 


But the property and progress of the city were bound - 
to result in the improvement—that is to say, in the 

widening and deepening—of the Clyde. Knowing this, 
the Glasgow magistrates in 1755 consulted the cele- 
brated engineer, Smeaton, who was then about to con- 
struct at the entrance of the English Channel the 
boldly-conceived Eddystone Lighthouse. In 1768 Gold- 
borne, another engineer of great talent, was yg 
to. Indeed, it has been the good fortune of the city 
of Glasgow always to have had at her disposition men 
of the first merit, both as inspirers and directors of 
the Clyde works. Thus Watt, who had just perfected, 
or, tos more accurately, invented, the condensin, 

engine, was consulted in 1769, after Smeaton and Gold- 
borne, and Rennie from 1799 to 1809. Telford was also 
called from 1806 to 1822. The present engineer of the 
Clyde Navigation is Mr. Deas, to whom M. Simonin 
pays the compliment of saying that he unites consum- 
mate experience with much simplicity of manner, 


modesty, and courtesy. 3 
After describing the constitution of the Clyde Trust, 
which he speaks of as an “honour to w,” M. 
Simonin goes on to say that in 1755 Smeaton cg 
what many engineers in his place would also 
posed—a system of locks—by which, he reported, there 
assured at all times a depth of 4ft. 6in. at 


It was Goldborne who, in 1768, inaugurated the system 
which has been followed ever since, of lon tudinal 
dykes upon the river, and of deepening it by dredging. 
This, though it now appears very simple, was an inspira- 
tion of genius. 

The dredgers enpered to clear and deepen the river 
were at first veritable ploughs, worked by horses at low 
water. At other times inen were set to work, and 
painfully brought the rubbish to the bank. Harrows 
were also used, being dragged backwards and forwards 
by boats. Soon recourse was had to hydraulic dredgers, 
the apparatus being worked by manual or team labour. 
Steam was only applied for the first time in working 
the Clyde dsadouns in 1824, although it was at Glasgow 
that Watt took out his first patent for the steam engine in 
1769, and although it was upon the Clyde that the 
first steamer began to.ply, in 1812. The steam d 


redgert; 
the | at first penetrated a depth of 10ft., and then 14ft. -At 


epth of 30ft., an ing w t hour, accordi 

condition of the Attacked, as as 200 cubic 
metres of deposit. There are on the Clyde to-day six 
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Socrery.—The usual fortnightly | 2 
q meeting of this society was held at the Royal Institution 
a Colquitt-street, on Wednesday, the 27th ult., Mr. 
president, in the chair. A paper entitled ‘‘ The Co: 
of the Block and Interlocking on on Railways,” 
‘ by Mr. H. A. Dibbin, M. Inst. C.E. The author commenced 
® with a brief review of the progress of railway signalling from its . 
a first introduction on railways, and thence the various improved 
i methods in use at nee were considered, chiefly in respect to 
fel the block 7m and its vital relations to modern railway traffic 
working. iagrams were exhibited illustrating the maia argu- 
: ment of the paper, to the effect that though the block and inter- | 
locking are in themselves pushed to every ible d of 
perfection, they are as yet uncombined, aad can thendlore be | 
actuated in a to each other, through the fallible human 
agent who works them and oo of disaster. Many | ] 
methods, more or less successful, had been devised to overcome | } 
this great defect’ in railway working, but in order to effect a | 
erognyr <3 safe and correct combination of the diverse elements, | 
| viz., the train and the electric and outdoor signals and the | 
} —< they should each actuate but one electric current. 
"his circuit should be so devised that its closing and unclosing 3 
permit no adverse element to intrude, and the train itself thus 
rules the road. The author illustrated by working instrume; i 
and models how such a plan was to be carried out, and wi 
advocating the pe thus afforded against many of 
accidents resulting under the pe ee system, he pointed 
that in common, with all so called automatic s it would 
lechanism, and 
mmon in the ; 
appliances for railway working. 
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large dredging boats specially devoted to this service, 
and the quantity of matter annually dredged up from 
the river is estimated at one million cubic metres, 
which is almost the quantity of materials necessary to 
keep up all the am 88 of France for the same period. 
It was the monster and perfected machines 
—which alone~enabled M. de Lesseps to bring to a 
satisfactory termination the Suez Canal enterprise. 
Without them the indefatigable piercer of isthmuses 
would be still in the desert, occupied in slowly 
amt sand by means of dredgers or the pick- 
axes of the Egyptian fellahs. 

The bed and banks of the Clyde are composed of 
mud, sand, gravel, and pebbles, these latter being some- 
’ times cemented together. Here and there, also, appear 
great blocks or boulders. The dredger, which is 
employed to widen as well as deepen the river, some- 
times brings up large f ents of these blocks, some 
of them weighing as much as 17 cwt. If very heavy 
blocks are encountered, upon which the dredger is 
powerless—and some of them weigh as much as 6 tons 
—the diving-bell is brought into requisition. Men 
descend and break up or raise the blocks. On one occa- 
sion a true rock- had to be attacked. Four miles 
from. Glasgow there was a dyke, or enormous vein of 
porphyry, which crossed the Clyde. Its existence was 
not even suspected, but in 1854 one of the great Trans- 
Atlantic steamers, trading between Glasgow and New 
York, ran upon it, and was seriously damaged. The dyke 
occupied the whole width of the river—300ft.—and was 
900ft. long. lt was blown up with great ingenuity, the 
shattered fragments being raised with the aid of a diving- 
bell. This work cost £16,000. It gave to this part of the 
Olyde channel a water depth of 14ft. at one spot, and of 8ft. 
at another at low tide. Subsequently, when the work 
was resumed by steam boring and dynamite, a depth of 
20ft. was obtained. 

By dint of these operations, carried on with so much 
perseverance since 1755, the Clyde has been graduall 
deepened and widened. In 1755, as has been stated, 
the depth of the river at Glasgow was 3ft. 8in at high 
water. In 1806 Telford noted with pleasure the arrival 
at Broomielaw Quay of a ship from Liverpool drawin, 
8ft. 6in. of water, and of 120 tons burthen. The widt 
of the Clyde at that time was not more than 100ft. In 
1839 it was 160ft., and the depth 17ft. The width is 
now 515ft., or a third more than the width of the Seine 
at Paris. The minimum depth of the navigable channel 
of the Clyde is 20ft. at low water and 30ft. at high water, 
and the largest vessels—vessels drawing 24ft. of water 
—get up from Greenock to Glasgow with one tide. The 
length of the quays by the sides of the Clyde at Glasgow 
is now more than 7000 yards, about half on each bank. 
The surface of the water, or the area of the port upon 
the river, is 98 acres, and that of the quays is 44 acres, of 
which 15 acres are covered. 

The tide rises in an hour from Port Glasgow to 
Glasgow. It is 11ft. in the two harbours—even a little 
higher at Glasgow—whereas in 1837 there was a differ- 
ence of 4ft. at least, and at the beginning of the century 
the tide took no less than three hours to get up. These 
simple comparisons suffice to show the importance of 
the works executed upon the Clyde, and the greatness 
of the results achieved: The people of Glasgow, proud 
of their —— have a striking way of making strangers 
appreciate it by telling them that to-day ships of 3000 
tons cast anchor where, in 1839, there existed one of the 
greatest cotton spinning mills of the city; and they add 
that, while in 1870 two or three tides were needed for 
vessels drawing 20ft. of water to get out of the Clyde, or 
to come up it as far as Glasgow, to-day a ship drawing 
24ft. of water leaves Glasgow two or three hours before 

igh water, and gets to the sea in a tide. 

p to 1867 Glasgow had no dock properly so called. 
Now it has —. Dock, with a superfices of more 
than 5 acres, and quays with a lineal development of 
830 pas and, only just completed, Stobcress, or Queen’s 
Dock—a monumental work, with a superficial area of 
33 acres of water and 28 acres of quays, and with a total 
lineal development of 3400 yards. It is reckoned that 
this basin can receive annually ships of a total burthen 
of a million tons, which would allow for a thousand ships 
of a thousand tons each. This magnificent dock did not 
cost less than thirty millions of francs. The total cost 
of the Clyde works exceeds to-day one hundred millions 
of francs, and the annual revenue of the Clyde Trust, 
arising from the dues and tolls which it is authorised to 
levy, reaches more than six millions of francs. The 
quay walls of Queen’s Dock are built of Aberdeen 
granite upon a strong foundation, secured by the sinking 
of concrete cylinders. M. Simonin considers that this 
system, invented at Glasgow, deserves to be adopted 
everywhere for foundations in river beds consisting of 
loose and shifting sands and gravel. 

It is no longer with a few English colonies, as it was 
a century ago, but with the entire world, that the Port 
of Glasgow now carries on its trade. This artificial 
creation, the patient conquest of man over nature, is 
now a maritime place of the first order. The United 
States, Canada, the Antilles, all the South American 
States, India, Australia, the Cape, are in constant com- 
munication with Glasgow, not to speak of the ports of 
England, Scotland, and Ireland, who carry on with 
Glasgow an ever-increasing coasting trade, nor of the 
core arn of Europe, including those of France, 

ortugal), Italy, and Germany, which are all united with 
Glasgow by regular lines of steamers. There are few 
places where the merchants own so many ships, especially 
steamships. For one sailing vessel, Glasgow counts 
to-day five steamers, although only a few years ago the 
number of sailing vessels and steamers was about equal. 

In the year ending the 30th June, 1878, the Port of 
Glasgow received 15,937 ships, of which 13,210 were 
steamers, and 2727 sailing vessels, ‘These vessels gauged 
a total of 2,612,000 tons. The weight of all the goods 
imported and exported was 2,565,000 tons, the imports 


value of these goods is estimated at 600 millions of francs, 
upon which the dues amounted to 25 millions of francs, 
or about 4 per cent. of the total value. Certain of the 
goods imported by Glasgow, such as sugar, maize, and 
wheat, were in their turn re-exported, but the principal 
objects of exportation were castings, and iron; and 
it is, in fact, to the wonderful development of the coal 
and metal industries in the districts which surround it 
that Glasgow owes part of its fortune. The unrivalled 
Scotch cantes are from Glasgow and are in demand 
where. 

Glasgow manipulates, treats, and refines all the raw 
coal, castings, iron, and machinery. e spins, dyes, an 

rints cotton like Manchester; she weaves silk hke 

acclesfield and Coventry ; wool like Bradford, and flax 
like Dundee; and all this she owes to her coal, which 
permits the necessary machinery to be worked at small 
cost. The coal basin of Scotland is one of the richest in 
Great Britain, and, after Yorkshire, Scotland occupies 
the first rank in the metallurgic industry. The number 
of manufactories in Glasgow exceeds 3000, employing 
120,000 workpeople. Ten railway lines terminate at 
pg 5 penetrate to the heart of the city, proudly cross 
the Clyde by viaducts, or run down to the quays. There 
are canals in rivalry with these, and cheapness of trans- 
port and of the necessaries of life is thereby secured. 

In the concluding portion of his article M. Simonin 
takes his readers by the river from Glasgow to the sea, 
describing the shipbuilding yards en route, and remarkin 
upon the large number and variety of vessels construc 
there. In the Clyde pai. he says, as in all British 
yards, two facts stan a out, viz., that the 
average tonnage of the ships built there is continually 
increasing, and that the number of s gains 
more and more upon the number of sailing vessels, The 
first of these phenomena explains itself—the cost of 
transport per ton diminishes with the capacity of the 
ship ; the second is accounted for by the endless improve- 
ments which have been made in the steam engine gener- 
ally, and in the marine steam engine particularly; by the 
opening of the Suez Canal, which has completely revolu- 
tionised marine commerce ; and by the advantages which 
steam navigation presents over sailing, not only because 
of the speed, the certainty of the days and even of the 
hours of arrival and departure, but also because of the 
cheapuess of freight. In foreign shipbuilding yards—in 
France, Italy, and the United States—the same tendency 
of the steamer to take the place of the 5%) ewe 
appears. There are nowonlya few countries, like Norway 
and Greece, which, for special reasons, have remained con- 
stant to sailing vessels, and even they will probably soon 
be obliged to yield to an evolution which it will be 
useless to try to resist. This evolution ean only be turned 
to account by energy and enterprise, and not by State 
bounties to shipowners, such as the French Chambers 
have unfortunately decided upon lately. ; 

The first iron steamer was built upon the Clyde in 
1818. It was called the Vulcan, and still exists. This 
veteran of iron ships has never left the waters which saw 
its birth, and it now carries ore oa the Clyde. To-day 
almost all the ships are built of iron, and wood, like 
sails, has been gradually abandoned. To-morrow steel, 
to which recourse is already had, will in turn replace 
iron. Steel possessing greater resistance than iron, a 
lesser weight of it is required in the building of a ship. 
This leaves more room for the freight, and for the rest, 
the ship costs less, as the iron ship cost less than the 
wooden one. The iron ship being 6 per cent. heavier 
than the steel ship, it is calculated that the latter, with 
the same displacement of water, can receive 6 per cent. 
more freight. The whole economy pf the substitution of 
steel for iron is here, and since, by the Bessemer process, 
steel can now be manufactured at the same price as iro 
if not at a smaller price, it is easy to see that the gene 
replacement of iron by steel in most shipbuilding yards, 
and especially in those of Great Britain, will not be long in 
coming. The Clyde and Tyne yards have y given 
the impulse, and others will not be slow to follow. 
There are no fewer than about 50 + workshops for 
maritime constructions at Glasgow, the two largest, those 
of the Messrs. Napier and the Messrs. John Elder, being 
at Govan. The latter employ 5000 hands. In the 
Glasgow yard there are now being built, in steel, two 
enormous steamships, one for the Cunard Company, 
and the other for the Guion Company. These ships will 
measure 7500 and 6500 tons respectively, and each will 
have engines of 10,000-horse power. No existing ship, 
except the Great Eastern, will compare with them. They 
will have a speed of seventeen knots an hour, and will 
make the passage from Liverpool to New York in seven 
days, or two days less than the fleetest ships now afloat. 

n closing his article M. Simonin makes an earnest an 
eloquent Bt to his countrymen to profit, on the 
Seine, the Loire, and the Gironde, by the example of 
Glasgow upon the Clyde. “Ah, if we had the Seine at 
Glasgow,” said Mr. to him one day, “the Seine, 
with a market of two millions of people behind us, as 
you have at Paris, what d works we would have 
carried out,” and M.Simonin commends this observation 
to the powers that be at Paris. 


Tue Roya Socrety.—The following is the list of officers and 
council nominated forthe yearensuing. The elections will take 
place as usual on St. Andrew’s Day, November 30 :—President 
—William Spottiswoode, M.A., D.C.L., LL.D.; treasurer— 
John Evans, D.C.L., LL.D.; secretaries—Prof. George Gabriel 
Stokes, M.A., D.C.L., LL.D.; Prof. Thomas Henry Huxley, 
LL.D.; foreign secretary—Prof. Alexander William Williamson, 
Ph. D.; other members of the council—William Henry Barlow, 
Pres. inst. C.E.; Rev. Prof. Thomas George Bonney, M.A. 
G. Busk, F.L.S.; Right Hon. Sir R. A. Cross; Ed. Dunkin 
V.P.R.A.S.; A. J. Ellis. B.A.; T. A. Hirs 
Huggins, D.C.L., LL.D.; Prof. J. Marshall, 


Ph.D.; William 
-R.C.S.; Prof, D. 


Oliver, F.L.S.; Prof. A. Newton, M.A., Pres. C.P.S.; Prof. W. [ 


Odling, M.B., V.P.C.S.; H. T. Stainton, F.G.S.; Sir J. P. 
D.C.-L'; W. Perkin, Sec. Lieut-Cen, R. Strachey, 


being 1,250,000 tons and the exports 1,315,000 tons. The | C.S.L 


NORTH-EASTERN RAILWAY—BRIDGE OVER 
THE RIVER WEAR AT SUNDERLAND. 

WE illustrate at 368 one of the finest bowstring girder - 
bridges ever e This bridge carries the North- 
Railway over the river Wear at Sunderland. The railway is 
a junction line 24 miles long, from the Monkwearmouth 
Station on the Newcastle and Monkwearmouth Branch, across 
the river and through the town to its junction with the 
Durham and Sunderland Branch near Ryhope. The line com- 
prises three important works, the bridge over the Wear, 
new central station, and two tunnels, together over 1000 yards 
long. The contract for these works—exclusive of the new 
station buildings and the purchase of the land—was let to Mr. 
John Waddell, of Edinburgh, in November, 1874, for the sum 
of £219,000. 

The excavation for the foundations of the new bridge was 
begun in July, 1875, and the line was opened for public 
traffic in August, 1879. The bridge consists of one main 

with three 3lft. semicircular arches on either side. 

e main span has a clear width of 300ft. and a clear headway 

of 86ft. above high water, The main abutment pier on the 

south side of the river is founded on thirty 5ft. cylinders filled 

with cement concrete and sunk to the solid a depth of 

28ft. below low water. The north abutment pier is carried 
down to the rock at a much less re 

The two lines, which are laid with flat-bottomed steel rails, 
90 Ib. per yard, are carried upon longitudinal sleepers on trans- 
verse wrought iron girders, between two bowstring box 
girders, the depth at the centre being 42ft., the width of the 
top and bottom flanges of the wypet and lower booms being 
4ft., the internal dimensions of each boom, 5ft. 6in. by 2ft. 9in.; 
and the weight of each girder a little over 500 tons. Means 
are provided for getting easily at every point inside and out- 
side the booms, for painting and inspection. The main girders 
are fixed at one end, and by an arrangement of rollers are 
free to expand at the other. The total weight of the super- 
structure of the bridge is 1069 tons. The bridge was very 
severely tested at the Government inspection by Major 
Marindin, R.E., on the 24th July, 1879, with the following 
results :—When loaded with engines throughout its entire 
length the bridge carried a live load of 810 tons, made up as 
follows :—On each line, 1 tank engine, 45 tons; 6 goods 
with loaded tenders, 360 tons; total 450 tons on each line. 

The following deflections were noted :— 


Main girders. 
| West | Bast | Bxans 
girder. | girder. \at free end. 
One tank engine on each line, at 
permanent set} Nil. Nil. a's 
Three engines on each line .. deflection) 1 re 3 
permanent set, Nil. 
Seven engines on each line .. deflection} 1} 1} a 
permanent set: | 


The deflection of the transverse girders was with tank 
engines, 17 tons on the driving wheels, }in., of which—at the 
centre—one-sixteenth is due to the deflection of the main 

irders. The girders were constructed by Messrs. Hopkins, 

ilkes, and Co., of Middlesbrough. The works were designed 
by Mr. T. E. Harrison, and carried out under his supervision by 
Mr. F. 8. Kelsey, and Mr. Cecil Johnstone, resident engineers, 

The new station is situated in High-street, where the 
railway is in a deep cutting, the platforms, which are over 
600ft. long, boing about 16ft. below the level ef the adjacent 
streets, and ajproached by broad on ge of steps from the 
station buildings and cab stand, which are on the level of 
street. There are four lines of rails through the station, and 
the entire length of the platforms is covered by a roof 96ft. 


span. 

PThe new bridge stands side by side with Robert Stephenson’s 
celebrated road bridge, which is shown in the background of - 
our engraving. This bridge was first constructed by Thomas 
Payne. It was formed in part out of another, put up at the 
Yorkshire Stingo, Lisson Grove, and afterwards carried back 
to Rotherham. It was opened in 179€. It was com of 
one arch, the segment of a circle, the chord being ft., and 
the versed sine 34ft. This bridge was rebuilt, as shown, by 
Robert Stephenson. 


THE TERMINUS OF THE BERLIN-ANHALT 
RAILWAY, BERLIN. 

Tue terminal station of the Berlin-Anhalt Railway for 
Dresden, Prague, Vienna, Leipsic, the Hartz Thuringia and 
Frankfort-on-the-Maine, which we have illustrated by 
engravings on pages 254, 306, and on page 364 of the present 
number, is situated near the Anhalt Gate, Berlin. It has been 
built to take the place of the old Anhalt station, and is, 
perhaps, the finest station in Berlin, and one of the finest on 
the Continent. It is constructed of the hard faced light 
brown bricks now largely used for public buildings in Berlin, 
and built from designs of the style known as the Berlin School 
of Architecture. The brickwork is well done, and instead of 
being pointed as is usual in this country, the mortar is 


d | smoothed back about a sixteenth of an inch from the surface 


of the bricks, the keen edges of which are thus brought out. 
The whole of the work omni in the elevation, which we 
illustrated by a double page engraving in our impression of 
the Ist of October last, is of this brickwork, including the 
large arch gable of the same span as the roof which we illustrate 
in this impression. The roof is 205ft. span, and is thus only 
exceeded by two others in the world, namely, the St. Pancras 
Terminus and the Central Stations, Birmingham, while in 
height it isexceeded bynone. That part of the building which 
stands in front of thegable endis49ft. in height, and thecentral 
front arrival corridor is 22ft. in height, the columns of this 
corridor or portico being of German granite. The station 
hall enclosing the platforms is 197ft. between the walls, and 
its length is 551ft. The southern gable end is also of brick 
span, which permit the passage of the trains. e passengers 
ama received at the arrival portico is lifted by hydraulic 
machinery to a space between the principal lines in the centre 
of the hall, the arrangement being such that the passenger space 
is not in any way occupied, an arrangement not exist: else- 
where. The mails are also received and despatched in the 
same way. 

The principals of the roof are 


rene in form, and are 
light and elegant in ap 


he strains are, moreover, 


pearance. 
made simple and determinate by the adoption of the abutment 
joint in the top compression member, as shown on page 364, 
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an arrangement never, we believe, before adopted. The cal- 
culation of the strains on it is by this means made of a very 
simple order, and easily determinable on the principle of the 
lever. Of this we may say more on a future occasion, when 
illustrating the details of the principals. It will be seen that 


the princi are ae in pairs. This arrangement 
improves the appearance of the roof from within, and facilitates 
erection. 


In calculating the strains on the ironwork the following 
data were employed :— 


per square metre horizontal 
3) Dead weight .. 90 4, 


Total .. .. .. 100 4, per square metre. 
In calculating the loads for the single nodal points the vary- 
ing inclination of the roof from springing to apex was not 
regarded, but a mean slope of 30 deg. with the horizon was 
assumed for the entire roof surface. The lateral pressure of 
the wind was also neylected.* The calculation of the tensions 
in the individual constructive details took into consideration 
(1) the entire roof oe loaded with snow and ex to 
the pressure of wind, (2) the entire roof equally loaded with 
snow and exposed to wind-pressure on its right or left side. 
The extreme value of the quantities which resulted from the 
investigation of these two cases were used in the calculation 
of the sections, a tensile strength of 11,378 lb. per square 
inch was allowed for wrought iron, and for the Bessemer steel 
horizontal tie-rods a strength of 19,876 lb. per square inch, 
These tie-rods were proved to a strength one and a-half times 
greater than the calculated load, In the calculations an ele- 
mentary method was employed—well-known in Germany as 
that of Professor Ritter—which depends upon an ingenious 
ication of the theory of the lever. 

e weight of the metal work, including the tie-rods 
and wall plates, may be put at 10°44 lb. per square foot of 
covered area, and as this amounts to 10, square metres, 
the total weight reaches 527 tons, of which 46 per cent. consists 
of steel and thirty-four of cast iron. The iron was supplied 
from the ‘‘Gutehoffnungshiitte,” Sterkrade, the price being 
359 marks per 1000 kilogs, including painting and erection. 

In order to make use of the interior of the station for 


erecting as long as possible, which would not be 
practicable with a travelling scaffold, the expedient was 
reso 


to of erecting the principals at the Pe gat elevation 
at one end of the building on a fixed scaffold, which also 
served as a scaffold for building the southern gable end, 
which constitutes a series: of apartments as shown at page 
306. The rib was then moved ona small truck to its place 
along the side walls. This mode of construction was rendered 
easier by the circumstance that each pair of ribs was com- 
plete in itself, and required no further support. To make 
quite sure, however, two pairs of ribs were erected at the 
proper distance apart—14 metres—and then pushed forward 
on rails on the walls by means of a lever and pivot arrange- 
ment worked by sixteen men, the weight of the two combined 
ribs beingabout 1700 centners, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


PREVENTION OF FLOODS. 


Sir,—As your article has woeiel reference to Trent fl you 
will perhaps let me give a few facts. Ours is, I believe, the swiftest 
navigable river, and therefore should clear floods away quickest. 
This is its primary natural pu but during nearly three 
centuries this purpose has been subordinated to navigation, once 
very important, but now being superseded by railways. In dry 
weather many shallow rapids would be impassable for b:; and 
to prevent this, the Trent Navigation Company have made some 
weirs which contract and somewhat deepen the rapids and other 
weirs which cross the stream and raise its level one, two, or three 
miles above, and very much impede the flow. Just below the 
inflow of the Soar the Thrumpton weir raises the average level 
about 4ft., twelve miles—by river—above Nottingham. The 
Beeston weir raises it about 5ft., four miles above Nottingham. 
The Colwick weir raises it quite 6ft., a mile below Nottingham, 
and it is said that this weir has recently been raised. If you 


consider the effect of these three weirs, in obstructing the river | th 


15ft. and producing that depth of dead water in the bed of the 
stream itself, you will not wonder at our floods. If you imagine 
these cross weirs and some of the lateral weirs removed, you will 
see that the stream must become far swifter and lower, and with 


a far ter power of deepening its own course. Shallow rapids 

would still remain, but gravel getters would gladly deepen these 

if allowed. Then we should have an end of Trent floods at 

Nottingham. Hucu Browns. 
Nottingham, November 8th. 


THE THEORY OF COLD AIR MACHINES. 


_ correspondent ‘‘®, 11.” has cleared up a point 
which is very confusing to students, and I am obliged to him for 
doing so. I refer to Joule’s experiment on the free expansion of 
air. It is not easy to ascertain what Joule did or did not deduce 
from the experiment in question. But it is quite clear that it 
does not prove anything co the expansion of a gas with- 
out doing work. 

The teaching of the experiment has been much misunderstood, 
and your correspondent ‘‘®. If.” has done good service by speaking 
out the truth aboutit. He is evidently not afraid to dispute the 
dicta of even such men as Thomson and Joule, who are but 
on the subj quote the following passage from a r 
before the Institution of Engineers and Shipbuilders, by Mr. J. 
Coleman, on the 25th of February, 1879 :—“ It is useful to recall 
certain experiments of Dr. Joule, and parenthetically it may be 
observed that it is to be regretted that no collected edition of the 
papers of this able man has yet been 


ublished. In his 
read to the Royal Society in’ J one 1 some very sed 
are 


experiments with compressed ai detailed. The paper 
commences by reference to the well-known fact that compressed 
air, when expanded, becomes cooled, that is, when it escapes into 
the atmosphere. But Dr. Joule asked himself this question, 
Would the cooling effect be ter or less were the same air 
expanded into a vacuum? He answered the question by experi- 
ment. ‘T'wo receivers are en, one was filled with air com- 
to about twenty the other receiver was 
exhausted by an air pump. ie two receivers having been 
connected by a short pipe, in which there was a stopcock, the 
entire —— was ersed in a can-full of water, then 
the compressed air was permitted 

to the empty receiver. The advocates 
of the old theory of heat w have said that since the 
com air in this operation dilated to twice its original 
volume, heat must disappear to meet the increased sen. of 
air in consequence of its expansion. But the result entirely con- 
tradicted th There was no cooling effect whatever measurable 
by the most delicate thermometers, a result which certainly would 
have i com air been made to disp the 
atmosphere. In fact, it has since been aburidantly proved that 


the reduction of temperature which a compressed gas undergoes 
when allowed to expand into the atmosphere is owing to work 
done in displacing the atmosphere, which offers the well-known 
resistance of about 15 1b. per square inch to the escape of the gas. 
Putting the facts into a brief statement, it may be taken as proved 
that when a com air or gas is allowed to expand the greater 
the resistance, and consequently the work done in overcoming such 
resistance, the greater the vesuitaast cooling effect. Expand a com- 
pressed gas into a vacuum, no cold is produced; expand it in 
opposing the atmosphere, some cold is produced; expand it 
against a resistance such as that of a heavily loaded piston so as 
to contribute to its motion, and the maximum cooling effect is 
produced. Sir William Thomson, Rankine, and Clausius have 
worked out the whole subject mathematically, but it may be con- 
venient to quote Clausius. He takes typical cases to illustrate 
the difference on the one hand of the expansion of a comp 
as against the resistance of the atmosphere, on the other 
a as against the resistance of a loaded piston. Assuming an 
initial pressure of five atmospheres in both cases, he shows that 
to bring the temperature of the expanded gas to the initial 
temperature before expansion, the first case would uire 
17 units of heat, as against 74°9 required in the second case.’ 
Now it ought to be evident to Mr. Coleman that nothing was 
gained by making a vacuum in one of the v for in 
a very short time after the cock was opened it was filled 
with air at one atmosphere pressure, and as your corre- 
spondent pointed out last week, all the compressed air had 
to continually do work in re-compressing air which first 
expanded. It is impossible to see how any other result could 


have been obtained than was attained, if the law 52 = con- 


stant, is to remain good, v was doubled and p was halved, ¢, of 
course, remaining unaffected. The rise in tem ture was the 
result of the work done in compressing the air. Indeed, it is 
almost impossible to see how air can be made to expand without 
doing =, i it is delivered through an orifice, as, for instance, 
if blown away under a loaded valve, it will become heated by 
friction against the sides of the orifice. 

Mr. Coleman has failed to understand Clausius. I have not 
got the book by me, but as I recollect the statements referred to; 
they are hypoteetienl, and assume certain conditions to which 
Mr. Coleman does not allude. M. I. 8. 


Wellington-street, Glasgow, Nov. 8th. 


THE REESE FUSING DISC. 


S1z,—In Tur Enoingzr of October 8th, in reference to the 
fusing disc, you say the revolutions of the disc are 230, which 
gives an an velocity of 2500. It should » “The disc 
revolves revolutions, which gives a peripheral velocity of 
25,000ft. per minute.” In order that you may more fully under- 
stand my explanation of the phenomena exhibited in the fusing 
disc, I send you a copy of the American Engineer, in which you 
will find an article on ‘‘The Imponderable Physical Agents,” 
which indicates my views on molecular physics. The revolving 
of the bar secures a constant uniform point of proximity of the 
metal to the disc; and on the fusion of that point the fluid metal 
is permitted to escape. JacoB REESE. 

ittsburgh, October 21st. 


BOILER EXPLOSIONS. 

S1r,—I have read your article on “‘ Boiler Explosi 
Enaineer of October 22nd, 1880, with 
but will hag allow me to say that I do not think you go far 
enough in the matter. For instance, you ask, ‘‘ What would 
happen if the string were cut?” The answer given being that 
‘a portion of the water would flash into steam.” This, no 
doubt, would be the case, but you do not. say what would become 
of the rest of the water, and from not being advised to the con- 
trary, one might suppose that it would remain quiescent at the 
bottom of the tube, or that some sort of explosion of the 
water occurs, similar to what takes place when a quantity of gun- 
powder is fired. This, I would submit, is not the case, and no 
explosion of the water, in the ordinary sense of the word explo- 
sion, takes place, it is simply ejected from the tube with violence, 
Again, you speak of a state of unstable equilibrium in the water 


in THE 
t pleasure and interest, 


heated to 328 deg. I scarcely oe with you, and would suggest 
that the water is as stable when heated to 328 deg. as when 
heated to 212 deg., pressure in both cases being maintained. 


Now let us suppose that we had been experimenting with one 
ton of water instead of with 1 lb. of the same. Then every 
pound ——_ of water in the ton of water at 328 deg. has an 
excess of heat over what it would have if the ton of water were 
only heated to 212 deg., of 328 — 212, or 116 deg., or altogether a 
surplus of 116 x 2240 = 259,840 deg., and if we divide this pro- 
duct by 996, the latent heat of 1 lb. of steam at 212 deg., we tind 
at there is as much surplus heat in the ton of water at 328 deg. 
as would flash into steam 268 Ib. of water. 

Now, as you state, every particle of water is ready to take the 
form of steam as soon as ever the pressure is relieved, not only 
the —— at the top of the water but also throughout its 
whole mass; but inasmuch as the steam cannot find its way 
instantaneously eg the water which does not become steam, 
it drives this water before it with great violence and impetuosity, 
and it seems to me that this water thus shot out with furious 
ee may be sufficient to account for the disastrous results of 
explosions. 

n the opening of a bottle of soda-water, we may see mening 
analogous to what occurs when the pressure on the surface o! 
highly heated water is suddenly relieved. ‘The air with which 
the soda-water is impregnated cannot liberate itself with suffi- 
cient freedom when the cork is drawn, but carries the water with 
it through the opening. You are quite right in saying that the 
mere reduction of pressure does not always produce explosion. 
This is true, but only because the boiler plates are sound and 
strong enough to resist successfully the concussion of the steam- 
driven water. Let them, however, be deeply furrowed or 
aa away, and a very different tale might have to be 


With to the American experiment to which you allude, 
much would depend upon the position of the place in which the 
boiler was pierced, that is to say, whether the hole made by the 
ball was above or well below the water line, as in the latter case 
an explosion would not be at all likely to occur, I.T. 1, 

November 9th, 


THE STRENGTH OF BOILER FLUES, 


Srr,—Your article on this subject in last week’s ENGINEER 
oy Aad og important question, affecting shipowners all over 

e om. 

I think we have a right to demand a distinct statement from 
Lloyd’s of the basis on which their rules are prepared. It has 
been said that the rules were prepared long ago ; that they are 
wholly arbitrary, and have no basis of experiment. It is time that 
this matter should be cleared up, and I now ask the ——— of 
Lloyd's to say through your _ on what they base their rules, 

itehall, November 11t A Spectr: 


' THE ABUSE OF CONTINUOUS BRAKES, 
S1r,—There is one feature of the brake question —~ corre- 
= ents on continuous brakes did not touch. Jt is this. 
ving to travel lately by the night train to the North from St. 
Pan I was several times awakened by the brake being 


Cras, 
applied to the sleeping car where I was. Would it not be better 
to cut off this car so as the brake would not act on it, or, as the 
North-Western Company do, just use it in cases of necessity? I 
do not see how the i 


can be kept running y when 


acted upon by the brakes ; the different parts 
the wheels wear unevenly, causing a noisy 


motion. I consider smoothness in running to be of the very first 
importance, especially for long journeys, and this is wh. sug> 
gest the carriages should not be braked at every stop. x. 


RaiLway COMMUNICATION BETWEEN NAPLES AND Kome.—At 
the sitting of the Provincial Council of Naples, on the 5th inst., 
it was unanimously resolved to urge the Government to carry out 
the once-projected short line of railway between that city and 
Rome, vid Terracina and Gaeta. It will be remembered that 
when Rome became the capital of Italy, the then Minister of 
Public Works was desirous of oe communication with 
the northern and southern provinces of Italy, and in 18714 

roject was made by the engineer, Danise, to connect Naples with 
Rewe by a line of railway running along the shores of the 
Mediterranean, reducing the distance between the capital and 
Naples by about fifty-five miles. ‘Thus, an express train, even at 
the moderate speed of thirty-seven miles an hour, would reach 
the metropoiis in three hours and a quarter. Naples, in such a 
case, might in fact become the port of the capital, its geographical 
position, as well as its harbour accommodation, being greatly 
superior to Rome’s old port of Civita Vecchia. By the line 
through Mont Cenis, the shortest route from London to Egypt 
and India would then be through Naples, showing an advantage 
of several hours over the route vid Brindisi. Strategical con- 
siderations might also be urged. In 1871 a Parliamentary Uom- 
mission for reporting on necessary improvements in the defence 
of the peninsula, retained Gaeta and Capua as second-class 
fortifications in the south. A railway line to the former place 
would give mutual support to both strongholds, ae the 
quick despatch of troops from Rome to Naples, to intercept dank 
movements. At present it still takes seven hours to complete 
the distance of 167 miles between this city and Rome, even the 
express train stopping at no less than fifteen stations out of 
thirty-four. The material of the line is in such a condition, 
_ co greater speed than is now applied can be safely ob- 

ned, 


Tue Institution oF ENGINEERS AND 
Institution of Engineers and Shipbuilders in Scotland held the 
first general meeting of its twenty-fourth session in the New Hall, 
Bath-street, Glasgow, on Tuesday evening. Mr. J. L. K. 
Jamieson, the president, occupied the chair, and in the course of 
his address he congratulated this Institution and the Philosophical 
Society in now being the joint proprietors of a handsome build- 
ing. He sketched the history of this institution since its origin 
in 1857 under the presidency of Professor Macquorn Rankine, 
and he stated that its present membership stood ss follows :— 
Honorary members, 7 ; ordinary bers, 348; iates, 32; 
graduates, 115; to’ 502; while during the past year 19 
ordinary members and 22 graduates were added to the roll of 
membership. The following were admitted by ballot :—Life 

embers: Thomas Ormiston, C.I.E., civil engineer, London ; 
John Napier, London. Members: Alfred George Berry 
mechanical engineer, Glasgow; James Clarkson, mechanical 
engineer, Mary-hill ; Samson Fox, engineer, Leeds ; James M. 
Pearson, civil engineer, Kilmarnock ; William Henderson, civil 
engineer, Dumfries ; Chas. Puller Hogg, civil engineer, Glasgow ; 
Lawrence Niven Jackson, mechanical engineer, Ceylon; James 
Macfarlane, ironfounder, Mary-hill; Alexander Smith, mecha- : 
nical engineer, Glasgow ; ph Hart Tweddell, mechanical 
engineer, London; Alex. Weod, mechanical engineer, Glasgow. 

jates : George M‘Callum, ship carpenter, Glasgow; John 
Steedman, life-buoy maker, Glasgow. Graduates: James Aitken, 
apprentice mechanical engineer, Crosshill; George C. Douglas, 
eg ee Glasgow ; Bruce Harman, draughtsman, Glasgow ; 
L. P. Johnson, apprentice engineer, Glasgow; John le, 
pupil civil engineer, Glasgow ; Patrick F. M‘Callum, draughts- 
man, Mortherwell ; Robert MacLaren, jun, student engineer, 
Glasgow ; Ivan Mavor, apprentice shipbuilder, Pollokshields ; 
Matthew Rankine, apprentice engineer, Glasgow. 

Tue Recent InpustRiAL EXHIBITION AT CHESTER.—The 
judges’ awards in connection with the machinery section of the 
above exhibition have at length been announced, but as the 
exhibition has now been cl for several weeks it is scarcely 
possible to do more than mention the exhibits, where they have 
not already been described, which have been successful in obtain- 
ing prizes. In a previous notice we refe to some of the 
novelties and new inventions which were being shown. Amongst 
these bronze medals have been awarded to Mr. Julius Hall for a 
machine for drilling square holes by rotary motion ; to Messrs. 
G. Preston and T.. T'wibill, for their fuel economisers ; certificates 
of merit have been aw to Mr. A. Bell for his new fuel 
economiser ; and to Mr. M. Stonehouse for his mechanical press. 

essrs, W. K. Knapp and Co., of Manchester, to whose stand 
we also referred, have taken several prizes. A silver medal has 
been awarded to them for a collection of locomotive and colliery 
appliances, exhibited for the Stanner’s Close Steel Works, and 


these, which included a marine engine crosshead, locomotive 
wheel centres, and colliery tram wheel, were certainly exceedingly 
fine specimens of the perfection which has been attained in 
working steel castin, A bronze medal has also been awarded 
to the same firm for Hawthorn and Co.’s air compressor and rock 
drill, the excellent working of which, during the exhibiti 

attracted a good deal of attention, but they are sufficiently well 
known as to need no detailed description here. Certificates of 
merit have been awarded to Messrs. Knapp and Co. for Mr. D. 
P. Morrison’s safety-hook for collieries; Messrs. Milburn and 
Son’s patent chuck, which we have already fully described ; for 
an excellent collection of safety lamps made by Messrs. Evan 
Thomas and W. E. Teale; and for an improved air-gas manu- 
factured by the Protector Lamp and Lighting Company. Silver 
medals have been awarded to Messrs. Aveling and Porter for a 
road locomotive, one important improvement in which was the 
adoption of steel in all the working parts; to Messrs. 
Bradbury and Co, for sewing, — drilling, and screw- 
making machines, which included an excellent machine for 
screwing pipe ends; to Slack’s Emery Wheel Company for 
rinding machines, a novelty in which was their being adap’ 

or end — and grinding ; to Messrs. Marshall and Son for 
an excellent collection of their well-known steam engines ; and 
to Messrs. Smith and Forrest for their patent concentrator for 
dealing with night soil by the method adopted at the Manchester 
Health Committee’s Works. Amongst the other prizes bronze 
medals have been awarded to Messrs. Deakin, Parker and Co. 
for their steam engines which were employed in driving the 
machinery in the exhibition, a description of which we have 
given ; to Mr. Thos. Adams for spring safety valves and spiral 
springs; to Messrs. Schaeffer and Budenberg for steam and 
hydraulic gauges, &c.; Messrs, Thos. Holt and Co. for wood- 
working machinery; Messrs. Furnival and Co., printing 


machinery; Messrs. Newsam, ood, and Dyson, printing 
machinery; Messrs. Wren and Hopkinson, patent spooling 
machines and fusible cement; and Wm. Soper for the 


“Soper” rifle.. Certificates of merit have been awarded to Mr. 
J. Carnforth for-a smoke-consuming stove ; Mr. J. Wolstenhome 
for steam pumps; Messrs. Sutcliffe, Bros. for their ‘‘ Lion” 
leather belting, and water motors; Messrs. Hanson; Scott and 
Co. for ropes ; Mr. Wm. Fox for patent mineral fusible cement ; 
Messrs. Joseph Kershaw and Co., non-conducting —_— 
Messrs. Coo Bros., looms; Mr. James Haworth, 
ventilators ; Messrs. T. R. oi and Sons, patent revolution 
counters for machines; Messrs. Wilson Bros., bobbins, spools, 
&c.; Messrs. Jos. Marshall and Co., steam éngine packing; Mr. 
A. Nichols, portable steam engine; Messrs. Broadbent and Son 
anti-corrosive lubricant ; Messrs. Kay and Sheldon, general mill 
furnishings and boiler mountings; Mr. J. Bell, asbestos joints, 
&c.; Messrs. I. Storey and Son, patent injectors, fusible plugs, 
&c.; and Mr. H. Howat, breech-lomling guns. 
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MR. W. G. BAGNALL, CASTLE WORKS, STAFFORD, ENGINEER. 


TANK LOCOMOTIVE. 


THE ine which one of 
engines of di t sizes, but of the same design, now made 
by Mr, W. G. of the Castle Engine Works, Stafford. 
Of these three sizes, No. 1 has 34in. cylinders, 6in. stroke, 
12in. wheels, 30in. gauge, and one is now working on an over- 
head railway at Winsford. When tested on a rough portable 
railway this engine took the load of 5 tons net up an incline 
ofl in 90, The net weight of the engine is2tons. No. 2 
has Gin, cylinders, 9in. stroke, 18in, wheels, 3{t. gauge, and 
one is ing on an ineline of 1 in 15, taking 3} to 4 tons 
empty trucks up this incline, and returning with the full 
trucks up an incline 1 in 45. The net weight of 
the engine is 4 tons. No. 3 engine, from the drawings of 
which our illustration is taken, has Bu ge cylinders, Hin. 
stroke, 15in wheels, 26in. gauge, wheel base 2ft. Yin. Of 
this size several have been sent to sugar plantations. To 
avoid ks there is an arrester fitted to the chimney, with 
ash-pan is made to contain water, and a cock from 


The 
the tank is fitted to refill it when necessary, Two 


| miles. Its weight is 3 tons in working order. 


LONCITUDINAL SECTION 


springs of helical form are placed in each axle box. 
his engine was specially made to pass round curves 20ft. 
radius, and to take 5 tons up an incline of 1 in 25, 
The working pressure is 1401b., and distance of run five 
order. The engine runs 
on a portable line of steel rails, 16 lb. to the yard, and placed 
on iron sleepers 2ft. Gin. apart. The fire-box is of copper with 
brass tubes ; dried canes are used as fuel. In our impression 
for Jan. 3rd, 1879, we gave a description of a small engine 
with the cylinders, guides, and motion between the axles, 
erected on an angle plate, and at Kilburn Mr. 
exhibited one of similar design which came straight from 
work, These engines are, we understand, all doing good 
work, but in the design illustrated herewith the wheel base is 
limited so as to meet cases where the curves are very sharp. 
The igre oy are bolted together and secured to frames 
turned bolts, so that they can readily be taken down for 
repairs. They also form a between the frames. The 


boiler is fed in . 
Respecting the deocibed, the peopeiotor of the 


@FEET 


plantation on which it is working writes that :—‘‘ The engine 
can easily take up 12 tons gross load on gradients from 3 to 4 
r cent., extending 400 yards, and we find no difficulty in + 
eeping steam up.” 


TramMway AND OTHER TraFric.—At the Blooms! County 
Court the case of Bridge against the North Metropolitan Tram- 
way Company was tried before Mr. F. Bacon, the Judge. On 
the 9th of July last plaintiff was driving in the Holloway-road ; 
one of the metals of the tramway was loose, and threw down 
both hoi which were mate injured, as were also the 
plaintiff and his son, who attributed the accident to the insecure 
state of the metals. The case for the defence was thai the acci- 
dent was caused by the wheel of plaintiff's vehicle catching the 
metals, which a cautious driver would have avo and that the 
judge, however, considered that the 
accident was attributable to the company’s negligence, and gave 
a verdict for £15, instead of £45 claimed, with costs on the scale 
pe This is one of many cases illustrating the consequences 
way. 


damages were excessive. The 
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THE INSTITUTION OF CIVIL ENGINEERS. 

Tue Council of the Institution of Civil Engineers invite com- 
munications, of a complete and comprehensive character, on any 
of the subjects included in the following list, as well as on other 
analogous questions. For approved original communications, the 
Council will award premiums, arising out of special funds be- 
queathed for the purpose. 
— Frictional Resistance of Various Soils on Piers and 


2. The most useful Sections of Rolled Iron for structural pur- 
poses, “aie regard to economy of material combined with 


3. The present systems of making Steel for Railway purposes, 
and the properties and character of the material. 

4. Machinery for Steel making by the Bessemer and the 
Siemens processes. 

ig Tempering of Steel, and the influence thereby produced 
on its strength. 

6. Experiments on the of Materials used in construc- 
tion, with descriptions of the Testing Machinery employed to 
ascertain the same. 

7. The method of protecting Metal-work exposed to Corrosion, 
with examples. 

8. The comparative effect of “dead” and “live” loads in 
straining materials and structures, with the factor of safety con- 
sidered desirable for various proportions of such loads. 

9: The Forms of Staging, Scaffolding, and Centering used for 
the support of structures during erection. 

10..-The modern practice of Bridge-building in Germany, 

ially with reference to the details of construction and the 
substitution of bar and angle iron for wide flange plates. 

11. The different methods of Erecting Metallic Bridges, with 
examples of Rolling over, Building out, Lifting bodily, &c. 

12. The Design and Construction of a Steel Bridge, with par- 
ticulars of the Weight and Cost, and of the tests to which it has 
been subjected, com with an Iron Bridge of the same span. 

13. The Action of High Winds on lofty and ex struc- 


wind. 
14. The Comparative Cost of Transport by land and by water. 
15. The resistance to Traction of Vehicles on Monte? 
16, The best system of Working Suburban Passenger Traffic 
on Railways. 
17. The most suitable Motive Power for Underground Rail- 


ways. 

18. Resistance on Railway Curves, and recent expedients to 
diminish the same by lubricated tires, divided axles, loose wheels, 
or otherwise. 

19. The Measures hitherto taken, and still 
nog the Midland and Eastern counties of Eng 


20. The Flow of Water through Pipes and Conduits, with 
experiments in verification of the existing formule, and suggested 
amendments and improvements. 

21. The Mechanical Separation and Chemical Treatment of 
Sewage, with analyses of the effluents and of the sludge, and 
- eee of cost in proportion to population and rateable 
value. 

22. The modes of regulating the action of Storm Overflow 
from Sewers, and the Flushing of Sewers. 

23. The methods used for determining the Discharge of Rivers, 
—_ a description of the Floats and Current Meters employed for 

purpose. 

24. ‘The Works carried out on the Continent of Europe for the 
. oy of Rivers, and of Inland Navigation generally. 

Pa Design and Construction of Building Slips for large 
vessels. 

26. The Construction of Tide Ganges, and the usual method 
of out a series of Tidal Observations. 

27. The type of Steam Engine best adapted for ordinary factory 

- arg in respect to economy in the use of steam, as well as 
in first cost, and in cost of maintenance. 

28. The best method of Testing Steam Engines—ind dent 
of their boilers—having regard to accuracy of the results, and 
ease with which the tests can be carried out. 
ms The modern practice in the design and construction of 

ilers. 

30. The Prevention of Smoke from furnaces and domestic fire 


grates. 

31. The use of Compressed Air as a Motive-power, particularly 
as applied to machinery in mines, and for traction on tramways 
and in tunnels, 

32. Wind and Water as Motive-powers, compared with 
Steam power, and the Motors most suitable for utilising them. 

33. The various descriptions of Pumps employed for Raising 
Water or Sewage, and their relative efficiency. 

MY different systems of Lifts in use in Warehouses and in 
ellings. 

35. The design and most suitable materials for the construction 
of Bins for Warehousing Grain. 

36. Machinery and Vessels for High-speed Steam Navigation. 

37. The special Construction of Vessels for the reception of 
Railway Trains on Deck, indicating the Arrangements for the 
esopins of such Trains on their own wheels at various states of 


38. The relative Loss of Power due to Friction in various parts 
of Machinery. 

39. The various classes of Lubricants, with records of net 
ments, showing their relative values, and a description of the 
mode of testing them. 

40. ‘The Methods and Machinery employed in Sinking and in 

es. 


Working n 
41. Coal pots for Ocean Steamers, the various points 
involved in their management, and the methods of preserving 
e Me employed in securing large and irregular- 
shaped mineral workings, f the Almade: the 
e nm Mines, the 


le, &e. 
43. The combined use of Fire-brick, Iron, and other materials 
for resisting High Temperatures in Blast Furnaces, Kilns, 
oe and similar structures. 

4. Disposal and Utilisation of Slags from various smelting 


processes. 

45. The Management of Underground Waters in mining dis- 
tricts, and the relative economy of distributed or trunk pumping 
— adits, &c., in particular cases. 

On proportioning Mains for the distribution of Water and 


Gas. 
47. The Employment of the Electric Current for the Transmis- 
sion of Sound, and the use of the Telephone for practical pur- 


* The Council have awarded the following Premiums :— 
For Parers Reap at THE ORDINARY MEETINGS. 
1, A Telford Medal, and a Telford Premium, to Edwin Arthur 
ays, M. Inst. C.E., for his Paper on ‘ Portland Cement 
Concrete, and sume of its Applications.” 
2. A Watt Medal, anda Telford Premi to Edward 
Jones,* M. Inst. G.E., for bis Paper on “The Purification of 


3. A Telford Medal, and a Telford Premium, to John James 

ebster, Assoc. M. Inst. C.E., for his Paper on ‘Iron and 
Steel at Low Temperatures.” 

4. A Telford Medal, and a Telford Premium, to Frederick 
Augustus Abel, C.B., F.R.S., Assoc. Inst., C.E., for his Paper 
on Explosive Agents applied to 

Inst. C.E., for his 


, for the 
from 


5. A Telford Premium, to John Grant,* 
Baper on “ Portland Cement ; its Nature, Tests, and Uses. 


* Have previously received a Telford Medal. 


6. A Telford Premium, to Henry 
cott Scott, C.B., R.E., F.R.S, Inst. C.E., and a Telford 
Premium, to Gilbert Richard Redgrave, Assoc. Inst, Sea for 


their. Paper on “The Manufacture and Testing of 
Cement. 
7. A Telford Premium, to Charles John bekog, Sr: Inst. C_E., 
for his Paper on ‘* Tunnel Outlets from Storage rvoirs.” 
8. AT Premium, to Willi eo ig & elano, Assoc. Inst. 
C.E., for his Paper on “‘The Use of Asphalte and Mineral 
9. The Monte: to George Chatterton, M.A., Assoc. 
. The remium, 
- Inst. C.E., for his paper on “The Main Drainage of 
‘orquay.” 


For Papers Printep IN THE PROCEEDINGS WITHOUT BEING 
Discussep. 


1. ATelford Medal, and a Telford Premium, to ong] 
Baker, M. Inst. C.E., for his Papers on ‘‘The River Nile,” 
“ Cleopatra’s Needle,” and ‘‘ The Practical Strength of Beams,” 

2. A Telford Medal, and a Telforu Premium, to Joseph Lucas, 
for his Paper on “‘ The Hydro-geology of the Lower Greensands 
of Surrey and Hampshire.” 

3. A Telford Premium, to Harco Theodorus Hora Si 
M. Inst. C.E., for his Paper on “‘ The Delta of the Rhine an 
the Meuse in the Netherlands.” 

4. A Telford Premium, to Joseph Miller Wilson, M. Inst. C.E., 
for his description of a ‘ Bridge over the Monongahela River, at 
Port Perry, Pa., U.S.A.” 

5. A Telford Premium, to Frederic Eliot Duckham, M. Inst. 
C.E., for his Paper on “The es Steam Ferry between 
Wapping and Rotherhithe.” 

6. A Telford Premium, to George atogie late Stud. Inst. C.E., 
for his Paper on “ The Piatelaying of Jacobabad or Broad- 
gauge Section of the Kandahar Railway.” 


For Papers Reap MEETINGS OF 


DENTS. 

1, The Miller Scholarship, to Henry Selby Hele Shaw, Stud. 
Inst. C.E., for his Paper on ‘‘ Small Motive Power.” 

2. A Miller Prize, to John Augustus Thompson, Stud. Inst. 
C.E., for his description of a “Light Draught Steel, P.S. 
*Terranora,’ for ocean and river navigation.” 

3A Miller Prize, to Hans Ditler Fabricius, Jun., Stud. Inst. 
C.E., for his Paper descriptive of the ‘Calais Harbour 
Improvements.” 

4. A Miller Prize, to Horace Allen, Stud. Inst. C. E., for his 
on Manufacture of Bessemer Steel Rails.” 

. A Miller Prize, to Lindsay Burnet, Stud Inst. C.E., for his 
Paper on ‘‘ Dredging Appliances.” 


At the meeting on Tuesday, the 9th of November, Mr. W. H. 


Barlow, F.R.S. lent, in the chair, the paper read was b 
Mr. Benjamin Walker, M. Inst. C.E., 


ON MACHINERY FOR STEEL-MAKING BY THE BES. 
SEMER AND THE SIEMENS PROCESSES. 


It was stated that much had been done to render easy 
the manipulation of steel in the molten state, as well as in 
the solid but heated state. Hydraulic machinery played 
an important part in this operation. So extensive was 
the use of water pressure and so gigantic were the machines 
worked by this power, that it had become indispensable that 
the water ae as the source of pressure should be used 
economically. To attain the former condition the boilers must 
be of first-class material and workmanship, and be worked at 
pressures of 80 Ib. to 90 lb. per square inch. The most 
advantageous hydraulic pressure was from 600 Ib. to 750 lb. 
per square inch, and the engines for pressing the water ‘should be 
of the compound type, highly expansive, and fitted with surface 
condensers. Large accumulators were necessary, and where the 
distances were considerable, there should be several accumulators. 
The engines should be kept going continuously. The working 
was more economical at a piston speed of from 150ft. to 180ft. 
per minute than at a lower speed. The valves and water- 
ways, especially for the inlet, should be large, the valves 
having but little lift. Cup-leathers and packing not easily 
accessible should be avoided, plain rams being preferable to 
buckets. The engines for pumping at high pressures should be 
compound, b the expansion was, to a great extent, beyond 
the control of the workman ; simple piston or slide valves 
could be employed, and elaborate gear avoided; the cooling 
effect was less in the compound than in the simple engine, 
and the compound engine had ved the more economical. 
The author then described a pair of compound pumping engines 
of 300 indicated horse-power at the — The high-pressure 

linder was 30in. in diameter, the low-pressure cylinder 50in,, 
the stroke of each being 30in. To the piston rod of each cylin- 
der was coupled a double-acting pump, the larger ram of which 
was 9in. in diameter, and the smaller 64in. The action of the 
pump was similar to the ram-and-bucket pump, but ordinary 
packing was available. The engines were fitted with a surface 
condenser, air-circulating and boiler pum The circulati 
pump drove water through the condenser tubes to the overh 
tank for the supply of the force pumps. The author had adopted 
the circular slide bar, as it combined lightness with strength. and 
cheapness. The cylinders were steam jacketted, and the valves and 
pistons weresimilar to those of a first-class marineengine. Provision 
was made for rendering the engines automatic by letting boiler- 
steam at a reduced pressure into the low-pressure cylinder, and 
vy, an arrangement in connection with the accumulator, shutting 

is off when the engines had been set in motion. The 
author’s firm had recently made for the East and West India 
Docks Company two pairs of compound surface-condensing 
pumping engines for accumulator pressure of 150 indicated horse- 
power at the pumps. The boilers were of the Lancashire type, 
capable of being worked at a pressure of 75 lb. per square inch. 
The engines had two high-pressure cylinders, each 20sin. in 
diameter, and two low-pressure cylinders, each $2in. in diameter, 
cast together, and mounted on one bed-plate, but independent. 
They were fitted for surface condensation. The mean result 
of a large number of diagrams showed a consumption of coal 
of 2} lb. per indicated horse-power per hour. The large 
amount of water formerly necessary to feed the boilers was now 
almost entirely dispensed with; only the small tit 


number of capstan engines with three cylinders, and had come 
to the conclusion that the double-acting engine, with cranks at 
right angles, had many advantages over the three-cylinder engine. 
It occupied little room, the connecting rods were long, the rams 
well guided, the valves and gear simple, and the whole was readily 
accessible, not ene a foundation when used as a capstan for 
hauling. Asadouble powerengine, toexert a strain of 5tons at 70ft. 
per minute, the author had employed instead of a double crank a 
three-throw with six rams, three and three, and with forked con- 
necting The valve for admitting the water had double 
ports, and the arrangement was such that water could he admitted 
to either three or six rams. Engines of this class were in opera- 
tion for hauling ships at the eastern extension of the East and 
West India Docks, 

Illustrations were then given of an ingot crane, very economi- 
cal in the consumption of water ; of an 8-ton ingot crane in opera- 
tion at Messrs. Bolckow, Vaughan, and Co.’s new steel works at 
Eston ; of a Siemens steel furnace, with the negeaunry SpOrenne 
cranes, as in operation at the works of Messrs. John Brown and 
Company, Limited, Sheffield, and at the West Cumberland Iron 
and Stee. Company’s works at Workington ; of a 10-ton Bessemer 
converter ; of a centre crane; and finally, of a pair of vertical 
compound blowing engines, to be used in the process of making 
Bessemer steel. 

The Council reported that they had, since the last announce- 
ment, transferred Messrs. Robert Burton Buckley, Augustus 
John Darling Cameron, George Lancelot Eyles, Arthur Douglas 
Fox, Willoughby Hannam, and George Ebenezer Thomas, from 
the class of Associated Members to the class of Members; and 
had admitted Messrs. Francis James Appleby, Robert Cary 
Henslow Barnard, Hardinge Barrett-Lenn William Tea 
Beardmore, Philip Henniker Bosard Bedingfeld, John William 
Townsend Boys, Sidney George Brounger, Robert William Cam- 
a Ernest William Crickmay, Edward George Cronin, Alfred 

ke Drew, Henry Somerville Fearon, Henry Herbert Hellins, 
Horace Hey, Anthony Grant Hobson, Albert James Humby, 
Reginald urence, William Andrew , Algernon Leven- 
thorpe, - see Richard Lowcock, Charles lie, Stewart Mais, 
George Croydon Marks, John Charles Mills, James Frederick 
Monckton, Charles William Morgan, George Taylor Nicholson, 
Mervyn James Butler Pratt, B.A., Ernest Samuel Prentice, 
Leopold Secchi, Malim George Sharman, Edward Shaw, Albert 
Edward Silk, George Herbert Thomas, George William Wade, 
Charles Baldwin Wake, Frederic Lumb Wanklyn, Charles 
Ashley Carus Wilson, and Alfred Younghusband as students. 


Tue Sr. Gornarp Ramway.—The Geneva co dent 
of the Times writes under date November 3:—‘‘The 94th 
monthly report of the St. Gothard Railway ey ent which 
has just been presented to the Federal Council, bringing the 
history of the undertaking to September 30, contains details 
which, in view of its —— completion, are more than 
ordinarily interesting. for the great tunnel, the enlargement 
of the upper part is complete over a length of 14,872 metres. 
There remain now only 40 metres to be enla‘ e@ excava- 
tion is finished and continuous for a distance of 9530 metres. The 
completed masonry of the roof measures 13,057 metres; of the 
west side, 9830; and of the east side, 9891; and the length of 
tunnel entirely finished, with aqueducts, rails, and niches, is 
reckoned at metres, about two-thirds of the whole. The 
average number of men employed inside the tunnel during the 
month of September was 3031. The total outlay on the tunnel 
to the date in question was estimated at 49,853,545f. The mean 
maximum temperature of the tunnel was 87 deg. Fah., the mean 
minimum 85. The average daily consumption of dynamite 
was 235 kilogrammes, of oil 578. Good 1 ste is — made 
with the lines of approach. Between Immensee and Lugano 
there are five stretches which, taken one with another, are 
completed, as touching excavations and embankments, in the 

roportion of 72 to the 100; as touching masonry and rail-laying, 
b7 to the 100. The average monthly rate of gens about 
6 per cent. Of the forty-nine smaller tunnels, thirty-four are 
pierced and several quite finished. The outlay on the lines of 
approach to September 30 reached a total of 32,781,000f. The 
average number of workmen a in the making of these 
lines is 13,420. It results from the foregoing particulars that, 
should no unforeseen delays occur, the St. Gothard line in its 
entire length can ae fail to be ready for traffic in the first half 
of next year. Meanwhile, the differences between the company 
and the contractors for the great tunnel are being fought out 
before the Federal Tribunal. The contractors, while expressin 
their intention to have the tunnel completely finished by the en 
of April next, contend that, but for the company’s sins of omission 
and commission, it would have been finished 780 days before that 
time. For this loss of time they claim heavy compensation. The 
company, on the other hand, disclaim all responsibility for the 
delays in question, and demand the enforcement of the poe 
stipulated in the contract—£200 for every day beyond October 1, 
1880, by which the completion of the undertaking is protracted.” 

A Sanrrary ASSURANCE AssocrIaTION.—A meeting was held 
on Monday, November Ist, at the Langham Hotel, to consider 
the desirability of forming a Sanita 7 Assurance Association 
‘* for the purpose of securing to its members at a minimum cost 
those advantages which the progress of sanitary science has made 
available.” The chair was taken by Sir Joseph Fayrer, K.C.S I., 
and the p ings were opened by Mr. k udge, who 
said that this was an attempt to bring medical men and archi- 
tects together on the “g question of house ventilation. Letters 
strongly approving the formation of the association were read 
from Dr. Andrew Clark, Mr. Spottiswoode, President ~— 
Society, Dr. Playfair, Mr. Arthur Cates, F.R.1B.A., a 
Lauder Brunton, Dr. Ferrier, and others. The chairman said 
he recognised in such an association as that proposed the fulfil- 
ment of a great want in respect to house sanitation. The richer 
classes undoubtedly had facilities fer rendering their houses 
healthy which were not possessed by those beneath them, but 
there was on the part of the great mass of the public a general 
want of faith in sanitary science and sanitary law. He believed, 
however, that the idea was growing that improved sanitation 
meant additional value to life, and certainly an increase of the 
domestic comfort and well-being of the people. Still this idea 
needed to be impressed upon them more thoroughly, and this 

iation was just the very agency that was required to do it. 


required to make up for loss at the head box and gland 
of the boiler pump having to be supplied. The high- 
pressure engines in the same house had nm made surface- 
condensing by a separate engine; only one-third of the boiler 
power formerly needed was ooo. geen. and only one-third 
of the coal. e author had coll a large number of indi- 
cator diagrams f: 


evaporated per indicated horse-power 
whereas in the fre 


of water were required to be evaporated. The cost of producin, 
1000 cubic feet of 


ne e r 
ne, for 

in whic 


umping engine, about 63. 7d., and 
ighty surf 
then descri an economical hydraulic e: 
heavy weights at the author’s works in 
two small rams, half the area of a r one, were always 
in communication with the accumulator, the bronght 
into communication with it alternately by a valve. e 
ydraulic valve requirin 
neither lap nor lead, the crosshead of one ram was 


to move the valve of the other. The author had made a large 


Certainly it merited the hearty support of scientific and 
especially of architects and of medical men who had to deal 
with diseases which were obviously intensified, if not primarily, 
by the present defective sanitary arrangements. After a discus- 
sion, in which Mr. E mbe Venning, F.R.C.S., Mr. Chat- 
feild Clarke, F.R.I.B.A., Mr. Edwin Chadwick, C.B., Dr. 
Longstaff, and Professor Corfield took part, the following reso- 
lution was unanimously p: :—“‘That we cordially approve 
the formation of the Sanitary Assurance Association ; that Pro- 
fessor de Chaumont, F.R.S.; Prof. Hayter Lewis, F.R.L.B.A., 
Mr. H. Rutherfurd, Professor W. H. Corfield, M. D., Mr. 
Aitchison, F.R.I.B.A., and Mr. Mark H. Judge, be appointed a 
provisional council, with Professor Corfield as chief sanitary 
officer, and Mr. J) udge as surveyor, pro. tem.; and that they be re- 
quested to organise the osocnlation, and to to a future 
meeting.” It is intended that the association shall inspect and 
supervise houses of every class, and for this reason the subscrip- 
tion constituting membership has been fixed at half-a-guinea per 
annum, with an entrance fee of the same amount. This sum will 
entitle members to have placed on the assurance register one 
house not exceeding the yearly value of £40. For houses above 
the yearly value of £40 an extra fee will be charged, in aecord- 
ance with the fixed graduated scale, and in all cases beyond the 
metropolitan area members will be with the travelling 
expenses. 


| 
: _ ators, and found that the average amount of water q 
hour was 35lIb.; 
surface-condensing 
| Dulnping engines Only 1210. per norse-power per hour 
mn the case o) he usual pliant at Leeds, was for the orvli- 
nary high-pressure, non-condensing, non-expansive accumulator 
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RAILWAY MATTERS. 
Tre Leith Town Council propose an extension of the tramways 
in that town. 
Tux North-Western Railway scheme to: 


build a bridge across 
the street between the station and the Euston Hotel has obtained 
the consent of the vestry. 


A LANDSLIP occurred at Buildwas, on the Great Western 
een on ims morning lat, and traffic between 
Wenlock and ellington was entirely suspended. The 


THE railway to Roma, Queensland, was opened on Se ber 
17th A al train conveying the ministers, and travelling at 
the rate of forty miles an hour, @ collision with a workman’s 
trolly, which it completed smashed ; the only injury to the train 
was that the cow-catcher of the engine was broken. 

Since the Matale Extension Railway from Kandy was opened 
on October 4th by the Governor, there have been indications 
that the traffic upon it will be . Owing to the facility this 
new line will afford, and the establishment of a mail cart service, 
Anuradapura, the ancient capital of the island, can now be 
reached from Colombo in twenty-four hours. 

THE Tunisian Railways question is again com’ to the 
surface. All the papers reproduce a paragraph from the Tunis 
correspondence of the Avvenire di Sardegna stating that not onl; 


has the Bey refused to permit the Rubattino Company to exten 
its railway from Goletta to Ariana, but that he has also re 
to the 


French Bona-Guelma line the concession deni 
an. 

Tue Canada Railway is proceeding rapidly, according to the 
Colonies and India, which says that the workmen on the section 15 
of the Thunder Bay Branch of the Pacific Railroad ex: to 
lay the last rail before the close of October, and to then have 
the trains running into Rat Portage, Out of the 118 miles 
comprised within Section A, 60 miles had been laid with rails, 
and the whole section was expected to be rps ga by the 
middle of next summer. The completion of th 
greatly facilitate the construction now proceeding of Section B, 

Ratiway projects seem to be running away with the Canadian 
head. Railways are being contemplated for the North-West 
territory, and application is to made to Parliament next 
session to incorporate the Westbourne and North-Western 
Railway Company for the pur of building and operating « 
line of railway from Portage Prairie, Manitoba, to a point 
near Saskatchewan ; also to incorporate the Emerson and North- 
Westerf Railway Company for a line from Emerson, Manitoba, 
to Nelsonville, and thence to Rapid City, and to a junction with 
the Canada Pacific Railway. 

Unper the heading ‘‘ Another Sinking Railway,” the Scientific 
American relates the following :—‘‘ An addition must be made to 
the list of railway submergences printed in this paper some 
months ago. One day last summer a strip of railway, eight rods 
in length, near Ravenna, Ohio, suddenly sank, leaving in its 
ae a =~ out of which flowed a stream ‘the size of a hy 

rin e numbers of white shiners, sun fish and rock bass. 
Gravel, to the amount of 4000 losds, was thrown into the opening, 
and a new bed made for the road; but the work was no sooner 
completed than it followed the original part into the same myste- 
rious cavity.” 

THE frome the Railroad Gaeette of the 29th ult. gives 
some idea of the cheapness with which large quantities of 
grain in bulk may be transported :—‘‘ Wednesday’s quotations 
make the cost of sending a bushel of wheat from Chi to New 
York by water 16} cents, against 18 cents by rail, nr for corn 
15} to 154 by water, against 16°8 by rail. Last year at this time 
the cost by water was about 3 cents higher, and the rail rate per 
100 lb. was 5 cents higher. Lake rates were about the same as 
now at this time last year, but canal rates were 40 per cent. 
higher. Ocean rates have varied very little durin e week, 
grain by steamer to Liverpool, from New York, Fi a been 
quoted at 6d. per bushel every day. ” 

In a recent article in the Chicago Railway Age the railways of 
Canada are thus c ied :—‘‘ Over sixty incorporated competes 
make up the 7100 miles of railway in Canada, although several of 
these companies have been amalgamated with others. Of the 
entire mileage, 3700, or more than one-half, lie in Ontario, con- 
tiguous to the lakes and the United States. Of the remainder, 
Quebec has 1704 miles, also near to or in direct communication 
with our lines, New Brunswick has 832 miles, Nova Scotia 567 
miles, and Prince Edward’s Island, off in the storm-washed and 
winter-locked Gulf of St. Lawrence, 198. The railways of 
Canada are mostly the enterprises of private capital. The 
Dominion Government, however, owns and operates the following 
named roads :—The Canadian Pacific, eventually to be 2530 miles 
long, and now under partial construction with nearly 300 miles of 
track laid, though only eighty-four are open to the public. 
Intercolonial Railway, from opposite Quebec to Halifax, with 
branches—in all 845 miles. The Prince Edward’s Island Railway, 
198}. These works are under the charge of the Minister of Rail 
ways and Canals, with numerous assistants.” 

Tue Pensylvanian Railroad Company possesses a fine property 
in New York Harbour, which has been greatly develo during 
the past year. The company owns about 118 acres of land on the 
Jersey City side of New York Harbour, which has a water front 
on the Hudson Kiver of 3460ft. In developing this property 
there have been constructed, during the past year, three .* 
steamship piers, with a storage area, under cover, of 450, 
square feet, or more than 10 acres. br ce of holding—and still 
leaving working room—15,000 to 26 tons of merchandise, with 
berth room extending 4000ft. that will accommodate eight large 
ocean steamships at one time. There also been erected a 
grain elevator, with 1,500,000 bushels storage capacity, so 
arranged that by means of conveying, belts of corn can be 
delivered to four steamships at one time, they being berthed 
alongside two of the above piers, where they can also at the same 
time receive or discharge other freight. In addition to these, 
there has also been constru an open pier capable of accommo- 
dating six sailing vessels at one time, this being especially adapted 
to the receipt of foreign ores, which are transferred directly from 
the vessels to the cars, and sent West to the iron furnaces in the 
interior of Pennsylvania. 


An extension of 59 miles on the Southern railway of New 
South Wales, which places Sydney within three hours, or 18 
miles’ drive, of the Victorian railway near Ge » Was opened 

nm Sept. Ist. A railway from Sydney, 220 tiles 12 length over 
the Blue Mountairs, past Bathurst and Orange townships to 
Wellington township, is being extended 30 miles to Dubho town- 
ship, and the line will be opened in a few weeks. This railway 
line is now to be extended to Bourke, a township on the Darling 
river, 230 miles further than Dubho, or 500 miles from Sydney. 
To the North from Newcastle, the railway extends to Tamworth 
180 miles, and is now being extended miles almost to the 
borders of Queensland, and a branch line from this Great 
Northern line is now being constructed to Narralri, a township 
on the Nanoi river, 80 or 90 miles distant. When these exten- 
sions are complete, New South Wales will immediately join 
Victoria on the south and Queensland on the north. More im- 
ae still, says the sigs correspondent of the Colonies and 

is the branching from the Great Southern railway 
an y townships, down the Murrumbidgee river for 180 miles. 
— it will join the South Australian boun 


i dary, and it is 

ped meet a railway from Adelaide, which will place Sydney as 

‘arliamen sanction been obtained, 

meney has been borrowed or 


section will | i 
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NOTES AND MEMORANDA. 


Tue Journal de Pharmacie states that if, to a stro 
gum arabic, measuring 84 fluid oz., a solution of 
phate. of alumina, dissolved in joz. water, 
strong mucilage is formed, capable of 
or of mending porcelain or glass. 

In excavating for the St. Gothard Railway, near » & BO- 
called glacier len containing a series of giants’ kettles, or 
large holes e in the rock by hydraulic or glacier action, has 

n laid bare, One half of the garden lay across the railway 
track and had to be blasted away, but the other half has been 
walled round and will be carefully preserved. 

ARticLEs and instruments of rubber become dry and brittle, 
and lose their elasticity. Dr. Pol recommends the following 
mixture for restoring or preserving such india-rubber articles :— 
Water of ammonia, 1 3 water, 2 3 in which the articles 
should be immersed for a length of time, varying from a few 
minutes to one-half or one hour, until they resume their former 
elasticity, smoothness, and softness. 

At the Seraing Works of Messrs. Cockerill and Co., the total 
consumption of steam for the entire rolling of a double len 
rail of 20 yards in length from the ingot is estimated at 1374 lb. 
Thus if the boilers oe 10 1b. of water per pound of coal 
which is es much more than the coal used at Seraing will 
do, then it requires the consumption of 137°41b. of coal for the 
double rail, or 68°7 Ib. of coal for every rail that is rolled. 

AcooRDING to the most recent data, census or estimate, as given 
in the new edition of Behm and Wagner's ‘‘ Die Bevoelkerung 
der Erde,” the population of Europe is 315,929,000; Asi 
834,707,000; Africa, 205,679,000 ; America, 95,495,000 ; Australia 
and Polynesia, 4,031,000 ; Polar Regions, 82,000 ; giving a total 
of 1,455,923,500. is is an apparent increase of 16,778,200 on 
the total population of nineteen months since. 

Tux statistics of Fiji to June 30th last have been apace ond 
and show that the area of the colony is 7740 square miles; popu- 
lation, 118,574; births rei ne year, 5632; deaths, 3532. e 
mports amounted to £142,212, and the “ag to £169,040. 
The tonn of the inward shipping was £28,967, and outwards, 


ing sul- 
be very 
fastening wood togeth 


er, 


£28,085. e whites have under cultivation 3815 acres of cotton 
12,921 of cocoa-nuts, 1260 of coffee, 2240 of} maize, and 1838 of 
sugar-cane, 


Enatisu-speaking we wr seem to have less power of assimi- 
lating new standards of measures than any others. Hence, 
having become accustomed to the Fahrenheit thermometric scale, 
which has a zero corresponding to nothing in nature, and a scale 
based on an incorrect assumption, the English continue to use it 
in preference to a better, though the unsatisfactory nature of 
this scale has caused its rejection in the country which originated 
it. Germany invented the Fahrenheit scale, which we cling to, 
but the Fatherland itself prefers to employ that of a Frenchman, 
Réaumur. Germany is apparently satisfied with Réaumur, 
because its zero is definite; but France, accommodating herself 
easily to a change in standard, will have nore of Réaumur, but 
uses the best, namely, Celsius or Centigrade, whose introduction 
is due to a Swede. 


Some interesting and useful figures on the rainfall of the pas® 
twenty years at Moseley, Birmingham, were recently communi- 
cated to the Times by Mr. T. L. Plant. In the two decades 
ending December 31, 1879, the wettest year at that place was 
1872, when the depth of rain was 47°69in.; and the driest was 
1863, the quantity in that year being 24°63in. The annual 
average rainfall in the twenty years is 32‘46in. The wettest 
month was September, the average being 3°48in. The driest 
month was April, the mean value 1‘99in. Thus the disparity in 
rainfall between the wettest month in the twenty years, Sep- 
tember, and the driest month, April, is 1°49in., or a difference of 
50 per cent. The following is the ave’ monthly rainfall in 
inches at Moseley (arranged from the lowest to the highest) 
deduced from twenty pres, observations,|1860 to 1879 inclusively : 
—April, 1°99: March, 2:13; February, 2°34; May, 2°44; No- 
vember, 2°47 ; December, 2°51; January, 2°70; June, 2°92; July, 
2°92; August, 3°17 ; October, 3°25; September, 3°48, ry! way 
of comparison, a proportionate additional quantity should be put 
to the February rainfall, that being a short month. From the 
above it will be seen that the spring months have been the driest 
and the autumn months the wettest. This is most important, 
inasmuch as the summer months being also generally wet, the 
ripening and harvest seasons become the most criti ods in 
our cereal anniversaries, 


Tue following rules, to be observed in the construction of all 
buildings erected under her Majesty’s Office of Works, have been 
repared and issued by the Secretary to the Office of Works :— 
fh All water-closets and urinals shall be constructed_so that one 
wall at least of such closets and urinals shall be an outer wall of 
the building. (2) All soil-pipes shall be carried outside the 
uilding, and ventilated by means of pipes leading the foul gases 
above the highest point of the building. Such we to be carried 
to points removed from chimney stacks. (3) Separate cisterns 
shall be constructed for the water-closets and for the general 
purposes of the building. No trap or “‘draw-off ” shal! be affixed 
to any pipe communicating with a cistern supplying a water- 
closet or urinal. (4) All waste pipes or overflow pipes of 
cisterns shall terminate in the open air, and be cut off from all 
direct communication with drains. (5) Great attention shall be 
id to insuring thorough ventilation in all rooms. ms so high 
that their ceilings shall be more than 2ft. above the top of the 
windows, corridors, staircases, and other open spaces shall be 
ly ventilated so as to prevent the accumulation of stagnant 
r. (6) All main drains should, where practicable, be formed 
outside the building. In the event of its being necessary to 
carry a main drain underneath a building, it must be trapped 
immediately outside the main wall, and a ventilating pipe must 
be — from that point to the highest part of the roof, as 
under rule 2. 


Mrxtores of alcohol and water when subjected to very low 
temperatures congeal, but never completely solidify; the solid 
portion consists of pure ice, and can be separa’ from the 
alcohol by pressure, It has been suggested that dilute alcoholic 
liquids may be concentrated in this way. M. Raoult has deter. 
mined the freezing points of various mixtures of alcohol and 
water, and has constructed a table which may be used for the 
determination of the strength of such mixtures, His experiments 
show that in solutions containing from 0 gramme to 10 grammes 
of alcohol to 100 grammes of water, the addition of 1 gramme of 
alcohol lowers the freezing point by 0°377 deg. C. pce eg. Fah.); 
in solutions containing from 24 to 51 grammes of alcohol to 1 
grammes of water, the addition of 1 gramme of alcohol lowers 
the freezing point by 0°528 deg. C. (0°95 deg. Fah.) The same 
investigator has determined the freezing points of various 
fermented liquors, which are always lower than pure alcoholic 
solutions of equal strength, in consequence of the presence of 


saccharine and other substances. The following are the determi- 


A 4%, 0 deg., F 28°4 deg.; beer, A 6:3, C—2°8 deg., 

270 deg.; red vin ordinaire, A 6°8, C—2°7 deg., F 27°2 deg.; 
white vin oedinalre, A 7°0, deg,, ¥ deg,; Beanjolais, 
A.10°3, C deg., F 24°0 deg.; red Bordeaux, A C— 
52 deg., F 22°6 deg.; red Bu ndy, A 13:1, C—57 deg., 
¥ 217 deg.; red Rousillon, A 1 2, C69 deg., F 196 deg.; 
M C— 101 deg., F 13°38 deg. As pure 


and it has been suggested to 
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MISCELLANEA, 

A naw dock pen hamn-eqened at Port Adelaide. It covers nine 
acres and has cost £95,000. 

Ir has been resolved to apply to Parliament next session for 
powers to improve the harbour of Dumbarton. 

Tue construction of a railway between Old Harbour and Porus, 
J aay pet also between Angela and Ewarton, has been 
sanctioned. 


Sir Junius Vocrn has ed his intment as t- 
General for New Zealand; Sir Francis Dillon Bell Nang ave 
appointed to succeed him early next year. 


Ir is reported, and there ap) to be some reason for the 
rumour, that the Great Albert k is to be thrown out of use 
for some time, owing to leakage or percolation under the bottom. 

Tue Barnsley Corporation have rejected the proposal to 
chase the town gasworks, on the ground that there is ‘“‘ the oie: 
bility that lighting by gas will shortly be superseded by other 
means of lighting.” 

AocorDING to returns collected for the ‘‘ Cosmopolitan Masoni¢ 
Pocket-book,” there are, says the Freemason, in the various States 
of America the enormous number of 552,530 freemasons, regular 
subscribing members. 

Tux original Edison lamp with carbon loop with which he made 
his experiments, and with it a certificate under his own hand 
that it burned for 1390 hours, is now to be seen in the Patent 
Museum, South Kensington, where the hanging board designates 
* electrical apparatus.” 

A TELEGRAM from Madrid on the 7th stated that “the Russian 
yacht Livadia was leaking to such an extent that the steam 
pumps could not keep the water under. Her shape and size pre- 
vent her from entering the dock. The remedy appears to be 
difficult and doubtful.” 


Messrs. JonN Crowxey and Co., of the Kelham Ironworks, 
Sheffield, have been awarded a ar medal at the Melbourne 
Exhibition for their safety lever chaff cutters. Messrs. Crowley 
and Co, have thus been awarded the gold medal for chaff cutters 
at both the Australian exhibitions. 

A SPECIAL meeting of the Middlesbrough Town Council is to 
be held next Monday to consider the expenditure of about £85,000 
by way of increasing the present water supply by erecting new 
machinery and completing the High Force reservoir. 
anima’ ussion is expected, as many consider the waterworks 
already a dearly bought affair. 

Apvicgs from Chicago state that Captain Eads, well known in 
connection with the improvements of the Mississippi, is now in 
New York endeavouring to interest capitalists in a ship railway 
across the Isthmus of Panama. The captain is, according to the 
Liverpool Journal of Commerce, of opinion that the proposed canal 
will never be made. ‘Apparently he thinks a ship railway will. 


THE Royal Engineers have recently made experiments with 

m cotton upon two old chimneys at the Dockyard Extension 

orks, Chatham. The first was demolished by placing a neck- 
lace of gun cottun inside the chimney, the total charge consisting 
of about 441b., while the second was demolished by placing six 
charges of gun cotton in the centre of the base of the chimney, 
the total charge consisting of 28 oz. 


Messrs. R. Napier AND Sons launched on the 4th inst. from 
their yard at Glasgow the screw steamsbip Parisian, for Messxe. 
J. and A, Allan’s Atlantic service. The Parisian is 440ft. in 
length and 46ft. in breadth; the total displacement is 10,000 
tons, and the gross register tonnage 5000 tons. Her engines will 
be capable of developing over 6000-horse power, which will propel 
her at the rate of 15 to 16 knot~ az hour, 


Tue annual expenditure on sanitary works every year through- 
out England and Wales is very large when it 1 summarised. 
During the last financial year the expenditure of the urban 
sanitary authorities was £18,663,757, thus awiee the expendi- 
ture for five years up to about 77 millions. The outstanding 
loans to the same authorities amounted to £56,591,080, which is, 
strange tosay, nearly 8 millions in excess of the aggregate value 
of the districts. In the past year there was an increase in the 
loans of £10,407,052, or 224 per cent., on the amount of the loans 
obtained in the year before. 


On Wednesday, November 10th, the opening meeting of the 
Society of Telegraph Engineers was held at the rooms of the 
society, 4, Broad Sanctuary. The president, Mr. W. H. Preece, 
received the members, of whom there was a large gathering, to 
inaugurate the opening of the Ronalds Library. This library is 
one of the finest of a special character, and the. society ought to 
be gratified by its acquisition. We understand that the president 
will at the meeting to be held on the 24th inst. describe Professor 
G. Bell’s new development in telephony—the photophone; and 
that probably Mr. Swan’s lamp will be described a the meeting 


_to be held on December 8th. 


Messrs. AND Lows, in their iron trade report, say 
that ‘‘The only branch of the iron and steel trade which has 
been able to retain some part of the advance of the high price 
is the manufacture of steel rails and plates. On the other hand, 
we see iron rails and ordinary bars, hoops and sheets going 
back. The fact is that enterprises on a grand scale, which were 
formerly liberally supported by English capitulists, say railway 
projects abroad, gas and waterworks, &c. &c., do not now meet 
with much response from that quarter. The losses to the capital- 
ists by the many chimericai schemes put on the market, have so 
thoroughly disheartened them, that they do not care to discuss 
new projects, and prefer to keep their capital floating, leaving it 
to bankers to deal with it as best they can.” 


A MEMORIAL signed by 335 members of the Institute of British 
Architects and 1000 non-members is about to be presented to the 
President and Council of the Institute on the question of the 
present state of publio architectural competitions. The me- 
morialists say that, in the interests of the whole profession, it is 
desirable that the council shall devise a remedy which, while 
insuring greater advantages to the public, will at the same time 
place the competition system on a more satisfactory basis. The 
memorialists further state that the necessities of the case call for 
united action on the part of the profession, and that the most 
effectuzl way of insuring this will be to devise some schema 
whereby ail members of the profession can ngree not to take part 
in any public competition unless a professional adjudicator of 
established reputation is appointed. To such a condition, if 

enerally accepted, the memorialists are prepared to bind 
emsel ves. 

Tr is to be hoped that the body of the London ba we will 
soon become haved to the calamity which will befall London if 


_the ill-advised and unnecessary cry for a new supply of water fer 


London isallowed to be voted for. The motion to be brought 
forward by Mr. W. T. Wiseman at the next meeting of the 
Lambeth Vestry on the 18th inst. should be vetoed. i takes 
the form of a series of resolutions to the effect that in the opinion 
of the vestry further and immediate legislation is nece: 
respecting the supply of water to the metropclis and suburbs ; 
that a special or Royal Commission should be forthwith appointed 
to inquire into and report upon the peat and other s.vailable 
sources of supply preliminary to such legislation ; that no legis- 
lation will be ened satisfactory by the ratepayer, and water 
consumers unless it secures a full, pure, and constant supply, and 
that such supply and any and every supply whatsoever should be 
under the management and c ontrol of a representative and central 
water authority elected by the ratepayers. This would involve 
Londoners in a tremendous unnecessary outlay and inconveni- 
ence for what may be secured without expense, 


‘ 
nations hehas made, A represents per cent, of alcohol, and C and 5. 
F the in and Fahrenheit units 
mixtures of alcohol and water, the solid matter whic : 
out is pure ice, and can be removed by pressure, the ocean 
solution becomes in consequence richer in both alcohol an 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


$1, 


TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; 
“must therefore request correspondents 


NOTICE. 
Important communications sent by our publisher to the names 
and addresses subjoined have been returned by the Post-office. 
Mr. Riche says that he will be grateful for such information, from 
themselves or others, as shall ensure delivery. 


Pringle and Co., Quay-side, Newcastle-on-Tyne. 
Roberts, J., 24, Gruinger-street W: ewcastle-on-Tyne. 
W. H., 5, Stafford-chambers, street, Manchester, 


wee J., 60, Gerrard-street, Derby. 
Coultherd, J. T., and Co., 110, Lempert E.C. 


, H., 22, Portland-place, Devonport. 

Heath, J., Auctioneer, Bloomsbury-oourt, High Holborn. 
Monson,@. T., 8, West-terrace, North Ormesby, Middlesbrough. 
Lewis, W., Castle-terrace, Shrewsbury. Lie 

Loader, C., East Pennard, Shipton Mallet. 

Deans, W., 83, Renfield-street, aoe 

Jones, W. H., Drury-lane, Liv 


lng 
Talbot, W. C., Oakley Villas, Warrington-s 
Glendining, W., 18, Ward’s-buildings, 

Webster and Co., 11, Queen Victoria-street, E.C. 

Northcroft, G.,°10, Sir Howard-street, Liverpool. 

Anderson, J., 14, Devonshire-square, Bisho E.C, 
Galt, J., 1, Greenlaw-place, ley-road, 

Skelton, G., 16, Charles-street, Hull. ES, 
Cameron, Ward, and Co., St. Stephen’s-chambers, Westminster. 
Smith, Market-street, Bradford. ; 
Sanders, R., Fernsham Works, Cambridge. 

+ arenas and Co., High Wycombe, Bucks. 


Waters, F. J., and vo., 8, a 


, Richard, Ux 

J., 9, Sandley-street, Kirkdale,. Liverpool. 

Soffe, G. F., 4°, Oxtord-street, Southamptor 

Woolley, Benjamin, the Firs Works, Dudley. 

Whaley, F., Sedan Foundry, Leeds. 

Chambers, E., Stationer, h-street, Gateshead. 

Buckley, Jas., Store-street, Manchester. 


t, 
Proudlock, R. C., 2, Talkeith-grove, Ashton, Preston. 
8. L. W. (Nunnery Colliery)— We shali be happy to comply with your 


Powe... — We have in contemplation the publication of such an article as 
that which you suggest. 

Srupext.—For beginners, Hamblin Smith's “ Al, 
Trigonometry,” published by Rivington. These may be followed by Tod- 
hunter's Larger Algebra. 

H. R. B.—Thvre is no special work on hydraulic rams. If you will say 
what you want to know concerning them we shall be happy to give you the 


mation you Me 
se a First find the horse-power of the engines and allow from 22 1b. to 


allow 15ft. t tii The 

particular boiler. 
them 


F. a) He cannot obtain protection for the old parts by incorporating 
Pret tent except so far as they may help to form a new 
combination. Failure to pay the stamp duty invalidates the patent and 
throws the subject matter of it open to the public. (b) You can ascertain 
what fees have and have not been paid and what patents have become void, 
Srom the ‘‘ Journal of the Commissioners of Patents,” which is to be seen in 
all the chief libraries of the world, In case you are unable to obtain the 
precise information you may require, you may 'y to Mr. Reader Lack, 
Office of the Commissioners of Patents, Chancery-lans, WC. 


A PROBLEM IN INVOLUTES, 
(To the Bditor of The Engineer.) 

—The f is a solution to the string question by “A Young 
lin., then the number of inches denoted by C will be unwound from the 
stick at every turn of the string. In 200 yards theré are 7200in., whence 


7&0 = number of turns of the string before it is all unwound. But in 


unwinding the string the person will describe in walking as man: 

involutes of circles as this number denotes, the circles sontinaally 
varying from lin. to 14,401. Hence in. the arithmetical progression of 
circles whose involutes are described, the first turn will be 1 C, and the 
last turn will be 14,401 C, and in such a progression the sum of the series 
is equal to half the sum of the first and last terms multiplied by the 


number of terms. Therefore 7201 C xin = 720024 7200 = 51,849,000in, 


= 818 miles and 520 yards, 
If ‘“‘ Young Mechanic” will write me at the address below I shall be 
are to forward him a more complete solution by the differential and 
calculus, James TomMKINS. 
* West Stockton Iron Company, Limited, Stockton-on-Tees, 
November 8th, — 


(To the Bditor of The Engineer.) 

Str,—I have pleasure in ring .the question of “A You 
Mechanic” from Stockton. The person holding the hats | tight, and 
unwinding it from a vertical stick of lin. diameter, is bound to go the 
way of the evolvent or involute of the circle of lin. diameter. The 
equations of the involuteare—_—_. 

x= acos,.¢+agsin. 
= asin. --- cos 


ds= or by integration 
s=a ogdg= jag? 
If we introduce in this equation the values of a and @, we find the way 


200 yards are wound a ith the radius = }, 
400 yards is the urc for a circle lin jus. in 
inches— 
a 
l= 3X $ 14,4002, 


Or if aman would have to unwind the string he would probably want 
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about a month for the completion of his task. I hope that answer 
will be of service to the inquirer. mT v. 


port preferred, be suppiied direct 
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*.* The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards. one shilling and ; odd lines are 
one shilling. The line averages seven . When an adver- 

measures an inch or more the charge is ten shillings per inch. Al, 

single advertisements from the country neg be accompanied by stamps in 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
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*,* Letters relating to Advertisements and the Publishing Department of the 

paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
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MEETINGS NEXT WEEE. 

Tue InstirvTion or Crvi EnoingeRs.—Tuesday, Nov. 16th, at 8 p.m.: 
Renewed discussion on “‘ Machinery for Steel-making ;” and, time per- 
mitting, ‘‘ New Zealand Railways,” by Mr. J. P. Maxwell ; and ‘ Ceylon 
Railways,” by Mr. J. R. Mosse. 4 

THe Sociery.—Wednesday, Nov. 17th, at 7 
“Table of Relative Humidity,” by Mr. Edward E. Dymond, F.M.S.; 
“ Rainfall in South se Mr. John G. Gamble, M.A., M. Inst. C.E., 
F.M.S.; ‘‘The Mackay, Queensland,” by Mr. Henry L. 
Roth ; ‘‘ Thermomeotrical Observations on board Ship,” by Captain W. F. 
Caborne, F.M.8S. 

CuemicaL Society.—Thursday, Nov. 18th, at p.m.: ‘ Notes on the 
Oxides’ of M ese,” by Mr. Spencer “ Aluminium 
Alcohols ;” Part [., their tion by means of the Aluminium Iodine 
Reaction Messrs. J. Gladstone and A. Tribe, ‘ On the Synthe- 
tical Production of New Acids of the Pyruvic Series,” Part IL, by Mr. 
Edward Moritz. 
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RAILWAY CROSSINGS AND CONTINUOUS BRAKES. 


Tue short letter signed “ X. X.,” which will be found 
in another page, deserves more attention than it will per- 
haps receive. It is by no means the first intimation 
that we have recently received that the Midland Rail- 
way Company is now using continugus brakes in a way 
which can api fail to bring such brakes into disrepute 
with the travelling public. The company has recently 
manifested a desire to carry out certain Board of Trade 
recommendations in the letter, and not in the spirit, 
and this is peculiarly the case as regards the Westing- 
house brake. It will be remembered that the official 
return of brake mishaps made not long since by the com- 

y to the Board of e was so absurdly minute that 
it brought the officials who drew it up into well-deserved 
ridicule, Yet it'was impossible to urge that it did not 
comply, and that to the fullest extent, with the demands 
of the Government. The grievance to which our corre- 
spondent calls attention seems to have its origin in the 
same line of thought as that which prompted the prepara- 
tion of the particular return to which we have called 
attention. 1t will be remembered that after the derail- 
ment of a train at Wennington Junction, the company was 
officially advised not to run its trains at high speeds 
—_ this junction. The company has taken the 
Board of Trade at its word, and now refuses to 
run trains at a high speed, not only through junctions, 
but through any station of the least importance. We 
can speak from personal experience on this point. When 
close to a station the Westinghouse brake is upplied 
sharply, and the speed of express trains reduced froin 
fifty miles an hour or more, to ten or fifteen miles an 
hour. At this velocity the train passes through the 
station. Then steam is put on again, aud a high velocity 
ee, only to be reduced again in a ty minutes. 

othing more worrying to passengers can be imagined. 
The Midland Railway Company. had at one time a 
reputation for working the smoothest running trains in 
the kingdom. This it cannot long retain. The per- 
petual pulling up and going on again prevents sleep at 
night and rest during the day. Nor does the mischief 
end here. This system is enough to put engine drivers 
out of their min Just as a man has got his engine 
2% speed he approaches a roadside station and must 

w down, and this perhaps either at the foot of a bank 
or ona Of course the result is that the engines 
will have to be worked more in full gear than hitherto ; 
the cost of fuel will be increased ; the wear and tear of the 
engine will 
at the end of the year‘will be enormous. If the officials 
of the company were determined to bring the Westinghouse 
or any other continuous brake into utter disrepute they 
could not adopt a better plan. The travelling public, 
not possessing the requisite information, will associate the 
extended employment of the continuous brake with 
rough riding to which they have heretofore been unac- 
customed. The shareholders will find the cost of brake 
maintenance heavy, the cost of fuel large, and dividends 
reduced in proportion. Engine drivers will detest with 


be augmented, and the bill for brake shoesalone | make 


the permanent way on bot 
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a bitter detestation a device which prevents them from 
keeping time ; and so the unfortunate brake will be de- 
nounced all round, and the officials of the company will 
assume an air of injured innocence, and urge that they 
are only adopting the Board of Trade recommendations 
to secure the safety of the public. This is so plausible 
an argument that it is worth while torefute it. Apparently 
The speed of trains on the Midland Railway is reduced 
when running through stations, because it is feared the 
trains SRG sai the rails at the points or crossings in the 
station. e are not aware that any other company 
save the Midland fears to drive full speed through 
a station. The London and North-Western express 
trains are for example run at full speed through 
Bletchley, Wolverton, Stafford, and many other im- 
portant pla and we fancy that Mr. Steven- 
son and Mr. Webb would smile if they were told 
that the passengers in the trains incurred any ris 

in consequence of the speed. <A from the prac- 
tice of other lines, the question may be dealt with on 
its own merits. There are two specific risks attached to 
running at a high speed through a station—one is that 
there may be something in the way; the other is that the 
train may leave the rails at a crossing. Now, as regards 
the first point, anyone who reads the pericdical reports 
of inquiries into railway accidents and their erm 
issued by the Railway Department of the Board o 
Trade, will find that the collisions which take place in 
stations between fast trains and obstacles are exceedingly 
few. It may be said, indeed, that this kind of collision 
is one of the rarest in existence. Smashes, to use an 


y | expressive railway word, do take place in stations now 


and then ; but they are not between fast through trains 
and obstacles in the shape of other trains or empty 
wagons, but generally between engines and wagons, or 
between local trains and engines ; they are, so to speak, 
shunting accidents, and tuke place at slow speeds. 
Indeed, it is not easy to see how a fast train can come 
into collision with anything in such a station, say, as 
Stafford or Nottingham. The time of its arrival can be 
accurately predicted ; the telegraph warns everyone a 
aunts of an hour before the train is due. The fact 
that it is expected to rush through the station like a 
whirlwind puts everyone, from the station-master down, 
on his guard ; and the utmost vigilance, not of one man, 
but of half-a-dozen, is used to keep the line quite clear. 
Under ‘such conditions it is hardly conceivable that a 
mistake can be made, and accordingly mistakes rarely 
occur. With a local or stopping train the case is quite 
different ; such a train has little or no importance in the 
eyes of station-master, porter, or signalman. It is 
assumed that it will run so slowly that the driver can 
save himself even if he should find an unexpected truck 
in the way. The result is of course a certain = of 
carelessness ; everyone does not do his best, so an 
accident takes place now and then. 

The second class of risk to which we have referred is 
that of derailment. Why, we may ask, however, should 
any such risk exist in or about a station, more than in 
the open country? The answer is, of course, that the 
continuity of the line is broken ; that there are sudden 
curves to be traversed, and that the line may be loose. 
All this; when done into plain English, means that it is 
possible the permanent way in or about a station yard 
may not be.as good as elsewhere. Every railway engineer 
knows that if diamond crossings and locked points be 
kept in proper order, no derailment will take place, no 
matter how.high the speed. So far as the train is concerned 
the worst thata crossing can do to it, is to compel the 
wheels to jump across a few gaps in the rails, about 1}in. 
wide. If guard rails are provided of sufficient length, 
sufficient height, and . sufficient strength, it is simply im- 
possible for a train to get off the road. If it were otherwise, 
and crossings were really inherently dangerous, then we 
should hear every day of derailments, for diamond and 
other crossings ure run over by the hundred at very high 
speeds indeed. It is,’ we repeat, proved by reason and 
daily practice alike, that it is quite safe to run at high 
speeds over crossings and points, provided these crossings 
and — are properly designed and properly main- 
tained. It is highly dangerous to run at speed over 
facing points, and accordingly on well managed lines, 
either no train’ ever encounters facing points, or else the 
said points are traversed at a very low speeds. It should 
be obvious, however, that no analogy exists between tail 
and facing points, .With the former the train has an 
unbroken track to. follow ; with the latter it is suddenly 
deflected to the right or left hand on a comparativel 
sharp curve, no guard rail can be put down, and the rails 
forming the curve, that is to say the points, are com- 

tively feebly secured, and the outer rail of the curve 
1s cut away, until it is rendered very weak laterally near 
the point. But on properly managed railways facing 
points do not exist on the main line, and we need not 
consider them. : 

It appears, then, that the only justification which the 
Midland Company can urge for slowing down in running 
through stations is that it has no reliance on the efficiency 
of its block system for averting collisions, or on the 
soundness and strength of its points and crossings. The 
oo course for the company to adopt is not to use the 

estinghouse brake to distraction, but to make its block 
system what it ought to be, and to repair or relay all its 
points and crossings. Save fora slight rattling, passengers 
ought: to know uothing of running over a crossing. 
If the Midland officers doubt this they will do well to 
a trip on the Great Northern, or on the London 
and North-Western, on which latter line we may add there 
is about as bad a system of fitting up points as is to be 
met with. The workmanship is however, admirable, and 

h lines is perfection. The 
Midland crossings and points used to be excellent. We 
have no reason to believe that they are worse now than 
ever they were, but the officials evidently hold different 
views, for they will not run over them save at slow 
speed. The result of this practice will be that the cross- 
ings will not be maintained in perfect order. Foremen 
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yers will argue that a thing will do well 
by and by there will be a bad accident, because 
a train full of running at even fifteen miles 
an hour, cannot leave the rails with impunity. It has, 
indeed, been pointed out, over and over again, that it is 
safer to travel on lines on which the trains are run at 
high speeds than to crawl over low-speed roads. On the 
first, the permanent way must of necessity be admirable, 
and the staff must be efficient. On the slow-speed line, 
anything is good enough. Branch roads in the country 
will serve to illustrate, in many how bad the any- 
one may really be. It would not be difficult for the 
Midland Company to establish just now a reputation for 
keeping its permanent way in bad order. One or two 
accidents will suggest themselves to the reader, which will 
— this fact. The running of trains with a caution 
unknown and unnecessary on other lines will do much 
to strengthen popular opinion on this point. If the 
travelling public once begin to believe that the company 
is afraid to run its trains at full speed, they will avoid 
the line. If, on the other hand, the road is, as we believe 
it to be, as good as a road can be made, then will the 
public equally avoid trusting themselves to a company 
which, for no reason which we would like to suggest, 
works its trains in a most vexatious and uncomfortable 
fashion, setting forth as an excuse a recommendation of 
the Board of Trade, which was never intended to be so 
sweeping in its range. The circumstance that Midland 
trains are no longer punctual, as they used to be, will not 
add to the popularity of the line. The time tables will 
have to be modified, for it is simply pe to keep 
as good time with a train which has to be slowed down 
every ten minutes or a quarter of an hour as with one 
_ which maintains a uniform speed for an hour or more 
at a time. 


RAILWAY CARRIAGES AND COLLISIONS. 


An American amtonoany contains the following 
:—“ We seldom hear, now-a-days, of passenger 

cars on American roads being ‘telescoped,’ thanks to 
their strong construction, and to the improved plan of 
platforms and couplers. English carri however, are 
still without protection against that fearful: result of 
collision, being lightly built, and not very strongly 
eoupled. A report of a recent accident near Paisley, 
Scotland, describes one car as being completely crushed. 
killing several passengers; and one passenger speaks o 
the noise as ‘resembling the crushing together of a thou- 
sand bandboxes’—a rather insignificant comparison.” 
The paragraph is suggestive. It raises the question, Can 
railway carriages be so built that their occupants may, 
in case of accident, come off harmless? In considering 
. this question it is well to point out that it is in no sense 
or way novel. Passenger trains had scarcely begun to 
run larly in England when schemes were brought 
forward for constructing “safety carriages,” and for many 
years afterwards patents were taken out or proposals 
were published for constructing railway coaches which 
would at least mitigate the effects of a collision. When 
a train runs into another, or is run into itself, the carriages 
are broken up ; and a very slight acquaintance with the 
particulars of railway accidents will suffice to show that 
the ter number of wounds and deaths is caused by 
portions of the train in which ngers are seated, and 
that but little harm is done directly by the train which 
strikes, or by the obstacle. Take, for example, a case in 
which a goods train runsinto a passengertrain. The guard’s 
van at the end of the latter is smashed up, and probably 
the guard iskilled. The — engine leaves the rails, and 
is upset ; but carriages far away in the passenger train 
are crushed, and passengers in these are wounded or 
killed by broken glass or splintered wood. The breakage 
of legs in a railway accident may always be anticipated, 
the pe lower limbs being caught between the edges 
of the seats; and experien railway travellers have 
over and over again got off almost unhurt by lifting their 
legs up at the moment they heard the smashing of the 
front or rear portion of the train. Ifa carriage could be 
so made that it would not break up endways, passengers 
travelling in it would be very safe, because it is not 
often that an impinging train mounts on more than one 
of the vehicles with which it comes in contact, and crushes 
it in from above. In cases of derailment, however, end- 
long strength alone would be of no use, as the sides of 
the carriages would be staved in. We know of but one 
ractical attempt to guard against this contingency. A 
oyal saloon, broad-gauge, on the Great Western Railway, 
built at least twenty years ago, and we believe running 
still, is constructed of boiler plate, regardless of weight, 
and is thickly padded all over inside. It has been 
claimed for this vehicle that it might be rolled down a 
steep embankment without being crushed in ; and that. it 
_is strong enough endways to double up a locomotive. 
The plate-glass windows remain a source of daager, of 


course. 

It may be taken for granted that it is impracticable to 
make railway carriages which will be safe “all round,” 
but it is not by any means impossible to make i 
—or rather trains—in which passengers may enjoy com- 
parative immunity from the effects of end-on shocks. To 
attain this object inventors have worked hard, but gene- 
rally with little or no knowledge of the conditions of 
railway traffic which must not be interfered with. One 
inventor, for example, proposed that in addition to the 
two buffers always fitted, a third shuuld be added above 
near the roof; but he entirely forgot to say how this buffer 
was to be secured to the light roof-sticks of a carriage, or 
how the strains brought on it were to be transmitted 
through the thin boards and canvas. Another inventor 
proposed that all trains should be fitted with feather beds, 
sewn up in leather, and suspended between the ends of 
the carri Inflated india-rubber bags have been 

ted for the same purpose. The variety of collision 

ers invented is legion, A patent was, if we mistake 
not, actually completed several years since for a “ colli- 
sion earriage” to be attached at the rear of all trains, 


THE ENGINEER 


This carriage was fitted up with all manner of elastic 
devices, to take up shock and prevent it from reaching 
the train proper. Other inventors have abandoned the 
use of abnormal buffing arrangements, and proposed to 
fit carriage bodies on rollers, so that in case of collision 
they would move endwise and give up by degrees their 
stored up wis viva. Slings have been suggested for the 
same purpose, and if one inventor had his way, all 
railway carriages would be suspended by leather — 
like post chaises. I[t is needless to pursue this branch o 
the subject further. We have said enough to show that 
inventors have not been idle, and we may now consider 
the subject from a more practical point of view. The 
under frame of every railway carriage — by virtue 
of its buffers, even when these last are driven quite home 
some distance beyond the end of the carriage proper. 
This last is, as a rule, a light structure independent of 
the under oo eg which it is secured by a few bolts 
only, india-rubber cushions being often introduced 
between the two. There are, it is true, carri still 
running which are framed with the longitudinal timbers, 
but these are not examples to beimitated. It is evident 
that when a collision takes place, the strain must be 
transmitted all along these under frames, and if the under 
frames did not break or bend then the carriage bodies 
could not come into contact. If under frames are not 
made strong, the longitudinals splinter when a collision 
takes glenn, anda general sm up occurs. If there 
be in the train a light or weak ccach, it will be reduced 
to matchwood by its neighbours in just the same way 
that a rowing boat may be crushed between two barges, 
and for this reason all the coaches of a train should be of 
the same strength. But no matter how strong an under 
frame may unless the shock is transmitted straight 
through it, mischief must ensue. Yet unless the buffers 
meet one another centre to centre, there can be no 
direct transmission of strain, and unfortunately buffers 
do not always meet in this manner. Then when a col- 
lision takes place, one carriage rides upon another, and 
on the advantage to be derived from strong frames is 
ost. 

From what we have said it will be understood that 
comparative immunity from danger in collisions may be 
secured by constructing all passenger carriages with very 
strong under frames, care being taken that the buffers 
shall meet centre to centre. When the frames are of iron 
or steel, they will need careful cross-bracing to prevent 
them from bending; and for this reason wood, which 
does not need so much stiffening, is in some respects 
better than iron, although in others it is worse. Even 
though all the carriages in a train have at the beginning 
of their lives their buffer centres standing at the same 
level above the rails, difference in loading may alter their 
relations to each other, and there is here a field for 
invention. That is to say, a buffer is wanted which will 
not “ride” or get above its fellow. Various attempts 
have been made both in this country and America to obtain 
the required result. Convex and concave buffers working 
in opposition have been proposed, for example, but do 
not appear to have answered. In the United States 
there are no buffers in our sense of the term, and the 
draw-bars and couplers are so made that it is not easy 
for one car to ride upon another. The Pullman cars are 
to ubviate the consequences of a colli- 
sion. hey usually have in addition to very strong 
under frames, floors of solid oak as much as Tin. thick. 
Their platforms will withstand almost any violence ; and 
experience has shown in this country that the occupants 
of a Pullman car usually get off scot free in a railway 
accident, while the cars possess the power — and 
use it too — of treating the ordinary English railway 
carriage as the brass pot treated the clay pitcher. The 
great objection urged against strong under framing is, 
that it makes railway rolling stock very heavy ; but it 
must be remembered, on the other hand, that it will 
last a very long time, and pay well for the first cost and 
the extra power requi to haul it. We have no 
hesitation in saying that many lives might be saved, and 
much suffering avoided, by augmenting the strength of 
the under frames of passenger coaches. On this point 
all railway engineers are agreed ; but as we have pointed 
out, much, if not all, the advantage to be gained from 
strong frames will be lost if the buffers are not centred 
perww. In this matter there is room for improvement. 

ay by day railway carriages become better and better, 
and there is no reason why means should not be devi 
to prevent that wrecking of railway carriages which is 
certain to e place if telescoping is avoided, unless 
proper precautions are taken to compel the coaches to 

eep down. If they must diverge, then they should 
diverge sideways. : 


THE TRIALS OF ELECTRIC LIGHT APPARATUS AT GLASGOW, 


WHEN last week we described the work at Glasgow con- 
nected with the trials of electric light apparatus, we certain] 
laboured under the impression that we should at len 
obtain real and tangible evidence as to the comparative value 
of the rival systems at present before the public. Unfor- 
tunately, however, only one maker could be found who 
would submit his lamp to the tender mercies of the jurors or 
the dynamometers. So far as we can ascertain, the only 
machines under trial were those made according to the system 
of Gramme ; whilst of lamps that of Mr. Crompton has been 
thoroughly tested, that of Brush being, after much vacillation, 
withdrawn. Itis a great pity that exhibitors should be allowed 
to withdraw. The withdrawal may be, nay frequently is, 

ectly justifiable, but again it may arise from a know- 
that the machine or a is really far behind its 
competitors in perfection. course the very facts the public 
desire to know are those which vendors of electric light 
apparatus desire should remain unknown. Which lamp 
gives the best light with the least cost? The trials at Glasgow 
would have itely settled the value of all lamps entered 
for competition, but, as it is, nothing is known, except that 
Mr. Crompton has an exceedingly good lamp; and that a 
slight variation in the internal resistance of a dynamo 
machine/has an appreciable effect upon itsefficiency. Inthe main 
this infermation is not new, but the jurors’ report will contain 
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giving exact instead of general information. 
The three Gramme machines, by three different builders, 
tested, differed slightly in make, although, perhaps, not more 
so than any three machines by the same maker. Thus that 
of (1) Murgatroyd had a resistance brush to brush = 0°350 
ohms, from terminal to terminal 0'997 ohms; that of (2) 
Sauttar Lemonier had these resistances respectively 0°351 
ohms and 1‘078 ohms; and that of (3) Mignon Rouart simi- 
larly 9°414 ohms and 1°077 ohms. The Gramme machines 
use (1) 2°89-horse power to produce a current of 29°5 webers, 
through a resistance of 1°528 ohms, with 993 revolutions per 
minute ; (3) 3°40-horse power to produce 32 webers through 
a resistance of 1°547 ohms, with 984 revolutions. The 
values of (2) we have but yet received, a hot bearing prevent- 
ing the taking of frictional diagrams. Nor have we the exact 
results of the photometrical measurements made with the 
Crompton lamp, but from other experiments made at 
Glasgow, though not for the jurors, we have every reason 
to believe that these measurements will assist in showing 
that it is, if not the best, one of the best lamps in existence. 
We must in revert to the misfortune of there being no 
public, unbiassed, and exhaustive testing of various machines 
and lamps, and trust that should any further exhibition of 
electric light apparatus be inaugurated, a condition of the 
exhibition shall be that the whole be tested in competition 
by men who thoroughly understand the subject. The jurors 
at G w were of the greatest ability, and the testing 
would, if carried out on Bi cows scale, have given us trust- 
worthy information of the most valuable kind. 


PRODUCTIVE CO-OPERATION, 

DisTRIBUTIVE co-operation is one thing: productive co- 
operation is another. ‘The first has been attended with 
conspicuous success in the majority of instances ; the other in 
the majority of instances has been a conspictous failure. 
Started mostly by workmen after a wages struggle with their 
employers, productive co-operative concerns have seldom 
begun life with other than way Eee capital; and even 
when considerable capital has forthcoming, as in the 
case of the South Yorkshire Miners’ Colliery undertaking, tbe 
management has usually lacked ability of the right sort; 
while in nearly every instance the workpeople have been 
unprepared in times of adversity to bear the low remuneration 
alone obtainable until better times came round in, 
When times were good and wages high, they Ilved 
up to their income, and in bad times had nothing 
to ck upon. Where machinery comes greatly 
to their hel industrial co-operations, as in certain 
of the Lancashire cotton localities, have the longest 
existence ; but where the labour is mostly hand, and compe- 
tition from machinery springs up, the co-operations have but 
little chance in good or bad times. Among the most recent 
of the instances of non-success, stands the Filesmiths’ 
Co-operative Society of Sheffield. It was established by the 
Filesmiths’ Union to find employment for members for whom 
no work could be got elsewhere. Times of adversity came, 
and the works had to be closed. Now there is a steady 
advance of file-making by machinery ; and though the file 
trade of Sheffield is at the present time in a much con- 
dition than it has been for some time past, yet, on Friday 
last, in the Sheffield County Court, an order was made for 
the winding up of the Filesmiths’ Co-operative Society. We 
note that in connection with a dispute now going on between 
certain unionist tin-plate workers and their employers in 
Wolverhampton, there is a threat that a tin-plate workers’ 
co-operative society shall be started ; yet, in the same town, 
the Locksmiths’ Co-operative Society, of which much has 
been said by industrial co-operatives, it being unable to with- 
stand adverse times, is being now carried on under a liquida- 
tion arrangement. The British mechanic will one day learn 
that capital as a wages fund is the best friend he has, 
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Treatise on Chemistry. E. Roscoz and C. ScHoRLEMMER. 
Vol. II. Metals. Part I. Macmillan. 
THE two parts of the second volume of this important 
work are distinguished for the clearness and complete- 
ness which we noticed in the earlier volume. They treat 
of the “ metals,” and as is now customary, the metals of 
the alkali group are first considered. We doubt whether 
the melting points of the metals can be spoken of as 
occurring always at a fixed temperature; we think 
certain experiments of Faraday’s show that platinum 
can melt at a lower temperature than that given by 
our authors. We are glad to find prominence given 
to the investigations of Weber in 1874, who found that 
the specific heat of carbon varies very considerably with 
the temperature. The observations of Troost and Haute- 
feuille on the occlusion of hydrogen by potassium at 
200 deg. are also very curious and find a place. It is an 
interesting fact that potassium chloride, when melted in 
a current of hydrogen or when the fused salt is 
subjected to electrolysis, forms “a dark blue which 
contains a subchloride of potassium, the composition of 
which has not been satisfactorily ascertained.” Here is 
an interesting subject for inquiry. Can the blue colour 
occasionally met with in native sylvine have been ca 
by such a method? A recent remarkable find is the 
triiodide of potassium of Mr. Johnson, of King’s 
College ; it is well described. The history of nitre 
is very attractive ; and it ae believe, not known to 
everyone, that not only is it found in the juices of certain 
plants, but that amaranthus atropurpureus, when dry, 
contains no less than 22°7 per cent. of nitre. Another 
remarkable source of toa is that from sheep’s 
wool, pointed out by Chevreul ; the sweator suint of 
sheep containing no less than one-third of its weight of 
tash salts. Full particulars of this branch of in- 
ustry are given in Hofmann’s Report of the Great 
Exhibition, 1863. i iti 


of plants as regards the e m 
is pointed out Duhamel and Cabot. 


to an inland situation, the ash es 
= in potash, until at last the whole of the former 
isappears. On the other hand, if inland 


lants are 
grown near the sea the reverse takes place. i as 
is well known, is now made on very large seals nd it 
can be preserved in closed vessels in air without 


: 
contain 
They 
ound that if the plant sa/sola soda, which grows near the 
sea, and an ash rich in soda be 
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unde ing any appreciable oxidation for a long time. 
The alloy of potassium and sodium—a curious body, in 


—- 
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does the demand for the same kind of iron fall off to be used by 
the makers of chemicals, cements, and other similar commodities 


that it is liquid at ordinary temperature—usually escapes | "°7, ingely sent away in casks of sheot iron. 
The United States is again evincing a disposition to buy sheets 
notice in d-books on chemistry, but it will be | trom Staffordshire amongst Think there is a 


found noticed here in several places. We find 
the old hyposulphite spoken of as _thiosulphate, 
and this is, we believe, the first text-book where this 
amendment is to be met with. The sketch of the alkali 
manufacture is very concise, and ‘it is sad to learn that 
Leblanc, the man who originated a world-wide industry 
ard to whom we owe cheap soap and cheap glass, did 
not benefit by his discoveries, but died in a French asylum 
for paupers. A recent improvement in the manufacture 
of black yrds | Mr. Mactear, is mentioned. It is being 
rapidly adopted, and his success in this field appears to 

greater than in the manufacture of Hamoume We 
have noticed the curious results obtained by Plattner 
in 1846, when analysing a mineral named Pollux. Hi 
analysis fell short, the total being 92°75. In 1864 Pisani 
analysed it, and found that what he had considered 
potassium was cassia, of which oxide the mineral contained 
no less than 34'0 per cent. When speaking of ammonium 
carbonate, some of the recipes used in the seventeenth 
century for preparing it are given, and we may quote one 
here :—“ Five pounds of skulls of persons who have been 
hanged, or otherwise come to an unnatural end, must be 
distilled with two pounds of dried vipers, hartshorn, and 
ivory.” Among the processes for the preparation of the 
metal calcium, is the one given by Lies Bodart, and 
Jobin, with calcium iodide ; but we very much question 
whether it can be successfully employed. leium 
monosulphide occurs in meteorites, not as a_ trace 
but in nodules the size of peas, and should find 


mention here. Under the head “ Lead” mention is F 


made of some strange crystals obtained by the electrolysis 
of lead nitrate. Wéohler obtained in this way a deposit 
on the negative pole of crystallised lea flets of lead poem: 
ing a red colour like that of copper; ce did not dissolve 
in dilute acids, whilst they were soluble in hot nitric 
acid, and on-dissolving the colour resembled that of 
copper to the last moment. Here, again, is a strange 
reaction that uires further investigation. -The 
method is given devised by Dale and Milner in 1875 
for rw ring white lead, which.effects the conversion of 
the oxide into the basic hydrate in a short. time. 
Under Copper we have sought in vain for any record of 
its occurrence in the feathers of the wings of the Turaco 
or Cape Lory ; the observation by Mr. Church is one of 
great interest, and should tind a place. Under Silver 
we have an instructive table of the percentage of silver 
in English coinage of different dates, and an interesting 
proof of the constancy of its composition :— 


Date. Fineness. Date. Fineness, 
928% 1728... 9 
1560... ... 980°2 1829... .... 9250 
1660 ... ... 924'2 1873... ... 92496 


The electro-metallurgy, by Gore, to which the reader 
is often referred in this portion of the work, is not one 
which errs too often on the side of accuracy, The black 
metacinnabarite of by Gideon Moore, 
is a body new to science, which finds a place here. When 
speaking of aluminium, it is interesting to find how 
large an amount of alumina is taken up by some plants. 
The ash of Lycopodium cloratum contains 26°65 per 
cent., and that of Z. chamascyparissus even as much as 
57°26 per cent. of alumina; while other plants, such as 
the oak, fig, and birch, grown in the same soil, contain 
none. The artificial. sapphire and ruby obtained by 
Fremy and Feil recently with such great success, are 
mentioned and there is no doubt these products 
cannot be distinguished from the natural stones, so 
that important applications may be predicted for this dis- 
covery. The history of glass manufacture is very instruc- 
tive and useful, and is traced from Phoenician times 
downward, and tables of analysis of glass are given, and 
the various coloured glasses are considered. Gallium, 
with a description of which the book ends, fuses at 
30°1 deg.; the metal remains liquid for many weeks at 
the ordinary temperature, and even when exposed to 
0 deg., yet if touched with a fragment of solid gallium, it 
at once solidifies, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A Few of the marked bar firms report themselves in slightly 

better employment this week throughout some of their mills. 

Northern and Southern America, with Australia and New Zea- 

land, are slightly better customers for high-class sorts, an 

pecial sizes, 5 which extra prices are procurable. Rivet and 
horseshoe iron is in especial request for America. There is also 
an improved demand at the moment from that of the world 
for bar iron of a iess valuable description ; but in positive orders 
the comparison is hardly so satisfactory. 

Medium bars and angles are experiencing a better proper. 
tionate inquiry than when the prices of Staffordshire iron left a 

fit upon the introduction of Cleveland sorts. At present, 

Cleveland iron cannot be got to the local yards at less than from 

£6.7s. 6d. to £6 10s, These prices makers here can beat by from 

2s, 6d. up to 7s. 6d. and even 10s., according to quality. Yet for 
medium Staffordshire bars, £6 10s. is still freely asked. 
ther makers, however, there are who will take £6 5s.; and so 
raistent have been the demands of customers who usuall 
ie medium bars that they should be credited with all the benefit 
accruing to the consumers of marked bars by the drop recently 
of 10s. per ton in that description, that there are medium bar 
firms who have had in a few cases to give way down to £6 per 
ton. Common bars are this week again in the market. The 
selling prices won from £5 17s. 6d. down to £5 15s., and occa- 
desale £5 12s, 6d.; at these figures no maker would consent to 
book at all freely. Indeed, some few producers were 
prices which meant an advance of 2s. 6d. per ton, 

Flitch plates, channel, and T-iron, and the other kinds of iron 
which are in most general demand by the builders, is in a little 
better request as well for export as for home use. The 
though low, are a shade improved = the week. er 

were quoted this afternoon in Birmingham at £8 for 
common, and £9 for good quality. 

Sheets are upon the whole a trifle more saleable than at the 
date of my last. The improved home demand for buckets, and 
such like requisites in general use as well in the agricultural as in 
the manufacturing centres to some extent aecounts for this Nor 


His the works enable British tubes 


expectation that the shall soon doing a fair amount of busi- 
ness with those markets. At present, however, the largest sheet 
business continues to be done with the galvanisers, who are still 
receiving from the East and West Indies, the Cape and South 
America, Germany and Southern Russia orders which fully com- 
pensate for those that are being worked off. Nevertheless, the 
capabilities of the producers of sheets have of late so greatly 
increased that it is impossible at present to secure the prices 
which with the subsisting demand ought to;prevail. Singles were 
this afternoon, £7 10s. to £7 15s., and doubles, £8 10s, to £8 15s, 
As to nail sheets, £6 was about the prices for these, 
ay and strips are still selling, the latter mainly to the local 
tube firms, who keep in active employment and are sending 
to Germany, France, the United States, and Russia, as 
well as to our leading colonies. The low prices which prevail at 
to secure an entrance into 
countries where the import duty is onerous, but directly prices 
begin to attain a fairly paying level here then the foreign makers 
retain their hold of their.own markets. The States buyers are 
opening negotiations in advance of further requirements in strips 
and hoops ; and amongst the strip and hoop makers, even more 
than amongst the sheet makers—and with better reason—there is 
Aca confidence of an early revival in the States demand. 
trips for gas tube making were abundant at £5 15s. per ton. 
For strips for bedstead tube making, some of which are of very 
thin gauges, £8 was obtained. Coopers’ hoops dre going to Italy, 
Spain, and Portugal, for use in the wine trade. The price of 
such iron is £6 10s, to £6 15s. per ton. 
is week’s mail from China has Lagoon gg improved the 
position of some of the makers of slit rods. For the nail rod 
mills generally the new orders were much needed, as the demand 
on account of the local forge-nail firms is discouraging, so percep- 
tible is the increase in the preference shown for cut nails, which 
have now attained as low a figure as any upon record. 
The United States are in earnest in their purchases of tin-plates. 
‘or these orders weve booked by Staffordshire as well us 
South Wales firms at the close of last week, and more business 
has yet to be done. To-day and yesterday tin-plates were firmer 
by from 6d. to 1s. in makers’ quotations, and they were not to be 
oe at current rates in quantities which were procurable a 
wee 4 


ago. 

The pig makers were anxious yesterday and to-day to secure 
purchasers, In heavy castings and in light foundry samples 
they were not al! er unsuccessful; but forge pigs were not 
in brisk request. Common Staffordshire qualities were to be had 
at from £1 17s. 6d. to £2. Cleveland forge was offered at £2 11s. 
delivered at works’ siding. Part-mine pigs were £2 15s. pro- 
duced at local furnaces. For all-mine 5s. was asked, but 
2s, 6d. less would have been accepted ; and it was not easy to get 
hematites of good quis for less than £3 10s. Cold blast iron 
is quoted at £4 5s. easy. Common Wigan hematites were 
£2 10s. delivered, and a similar figure was demanded for Lincoln- 
shire all-mine iron, but few sales resulted. Agents of hematite 
firms reported recent sales cut of this district for delivery over 
the first helf of next year at a price 3s. 6d. per ton advance upon 
the figure chey quote for deliveries not beyond the end of this 


year. 

The collieries are not less employed either upon manufacturing 
or upon household samples. ‘The avidity which is being dis- 
played by some merchants to secure supplies before the frost sets 
n is, as the week goes out, considerable, and some books are 
getting as well filled with orders as colliery owners at this time 
of the year care to have them. ‘To secure orders for furnace coal 
sales were made a few days ago in heavy contract lots by one or 
two firms, which are from 1s, 6d, to 2s. under what are known in 
the trade as the nominal prices. 

Engineering work, including many orders for steam gpd for 
South America, is fairly brisk, and amongst that under execu- 
tion around Tipton is a contract for Berryman heaters, manu- 
factured by Messrs. Joseph Wright and Co., one of the best 
contracts now in hand being for a heater of the large size of 
11 tons weight for a works of this description at Wednesbury. 
The chain cable productions of the district will be well repre- 
sented in Glasgow Oe collection which has just gone from the 
works of Messrs. H. P. Parks and Ross, of Tipton, It embraces 
crane chains of various dimensions between ljin. and }in., shed 
cranes from 2}in. to 1gin., Lloyd’s test shed cables from 2in. to 
gin., and rigging chains from lin. to gin., as also in. galvanised 
rigging chain. The crane and shed chains are of the celebrated 
“8 BH. Special B.B.” brand of iron. Samples of broken 
pieces of chains and cables have likewise been sent which exhibit 
remarkable toughness. For instance, a crane chain of Ijin. 
stood a test of 48 tons; a fin. broke at 25 tons 2 cwt.; a lin. 
stood 36 tons, and so on. In shed cables, a 1fin. sample with- 
stood the strain of 116 tons, and 2in., 2;sin., and 2}in. samples 
all withstood 150 tons. A 1Hin. sample of Lioyd’s shed cable 
broke at 92tons 5ewt. Samples of mooring chains have also 
been despatched that have been in actual service over twenty 
years, and which, notwithstanding the use they have had, havo 
now successfully borne severe tests. The firm also contribute 
models of some ten different varieties of anchors. 

The iron tubbing for both the Cannock and Hun ion 
Colliery Company’s pits having been completed, the work of 
sinking the tube in No. 2 pit has been commenced, and it is 
hoped that in three weeks’ time the lining to the bottom of the 
shaft—430ft.—will be in position. The deepest coal which has 

et been proved is an 8ft. seam, at a depth of 532ft., and it is 
ie nag | = at the valuable Cannock Chase deep coal will be found 

low this. 

The leading hollow ware manufacturers have this week issued 
a circular, increasing the discounts off tinned and enamelled 


d | hollow-ware. 


The operative spring bar makers of Walsall have given their 
employers notice for an advance of 30 per cent. in their bape 
This rise it is stated, if granted, will only bring wages up to what 
they were five years ago. 

Mr. Brassey, M.P., who some time ago consented to act as 
arbitrator to the Staffordshire Potteries Board of Arbitration, 
will, it is expected, commence his sittings on Monday, when evi- 
dence will be tendered as to the La ae between the employers 
and operatives. ‘lhe hearing is likely to occupy several days. 

The Kidderminster Corporation having applied to the 
Government Board for permission to borrow £3000 for sewage 
works, Mr. Arnold Taylor, one of the Board’s inspectors, 
been down and held a court of inquiry, and it is expected that 
the application will be granted. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
So far as actual business is concerned, I do not hear of an 


y 
very large amount of iron being sold at nt in this district, | f 
asking bas thene is generally a more healthy feeling in the market, 


which arises, not so much from any really increased business bein; 
done, as from the increased willingness to buy which is eviden 
on the part of consumers. More orders are re to 

stirring amongst users of iron, and they are showing more 
anxiety to cover their prospective requirements. For deliveries 
cttsadiiae over the first two quarters of next year, and more 
especially up to the end of June, there is a considerable inquiry, 


but makers and merchants do not care to go beyond the end of 
March, except at a premium upon present rates, which buyers, as 


te The in the ts 


speculation, a steady improvement may be anticipated, and 
sellers do not care about committing themselves very as forward 
at the present low a. 

Some fair sales of Derbyshire forge iron are reported, but the 
enquiries coming into the market are chiefly for foundry qualities 
of Big iron, and of the orders going out, alt: ough they cannot be 
said to be numerous, a fair share has gone into the hands of 
Lancashire makers. These have been chiefly for deliveries up to 
the end of March, local makers having refused offers for more ex- 
tended periods, and the prices at which orders have been booked 
have averaged about 46s. 6d. to 47s. 6d. - ton, less 24 per cent., 
delivered into the Manchester district. So far as outside brands 
are concerned the } it petition is with Lincolnshire irons, 
which are still offered at very low figures. The average price 
ee by makers is about 46s. per ton, less 2, delivered equa! to 

anchester, but some brands are being sold at 1s. per ton under 
this, and local makers find themselves very closely run even 
where they have the advantage of very favourable delivery. 
North-country irons have at present very) little chance in 
market, and although sales are reported at about 48s. 4d. per ton 
net cash for £T5: delivered equal to Manchester, there is 
extremely little Middlesbrough iron actually being sold to con- 
sumers here. 

In the finished iron trade I hear reports that some of the 
makers in this district have recently secured fair orders for bars 


and sheets, but there does not appear to be any great weight of. 


new business doing generally, and manufacturers are not in a 
ition to command any advance upon late rates. For local bars 
elivered into the Manchester district over the next ;three or 
four months the average prices are not more than about £5 17s. 6d. 
to £6 beg ton, and sheets are quoted at from £7 17s. 6d. to 
£8 2s, 6d. per ton. 

I continue to hear reports of considerable activity amongst 
cotton machinists. There are a good many foreign orders in 
hand for a and spinning machinery, and more work on home 

t ing in. 

There is a continued hardening tendency in the price of coal in 
this district, and although, so far as the principal Manchester 
firms are concerned, any upw movement has been confined 
almost entirely to the delivered rates to private consumers, in 
other districts colliery proprietors are now holding firmly for 
advances of from 6d. to 1s. per ton in their pit prices for all the 
better classes of round coal. For house-fire coals there is a g 
demand, with the pits generally working full time; and although 
the requirements for iron-making, and other manufacturing pur- 
poses, do not show any material increase, there is so much of 
the common coal being taken off the market for house-fire con- 
sumption, that for steam and forge coals sellers are able to obtain 
slightly better prices. The increased production of slack is 
tending to weaken the price of engine fuel, but no very material 
concession has as yet been obtainable. The average quoted 
prices at the pit mouth are about as under :—Best coal, 8s. 6d, 
to 9s.; seconds, 7s. to 7s. 6d.; steam and forge coal, 5s. to 5s, 6d.; 
burgy, 4s. to 4s, 3d.; and slack, 2s. 9d. to 3s. 3d. per ton. 

There has been a little more shipping doing, and sellers as a 
rule are holding out for higher prices, but any very material 
advance on late rates is difficult to tain. 

An examination of candidates fc? mine managers’ certificates 
for the North and East Lancashire districts will be held in the 
Masonic Hall, Manchester, on the 15th inst., and Messrs, Wad- 
dington, Rideyard and Herbert Fletcher have been appointed 
examiners, 

A new bridge over the river Irwell is now in course of con- 
struction by the Salford Corporation, for the purpose of connect- 
ing the districts of Pendleton and Broughton. It will be a 
lattice bridge of strong but light construction, having a span of 
125ft. with a 54ft. way, and ornamental in character. The 
bridge will cost about £10,000 ; and the designs, which have been 
prepared by Mr. Arthur Jacob, the borough engineer, are somewhat 
unique as regards the disposal of the strains, the’ material being 
disposed in the vertical members, instead of as is usual in the 
horizontal flanges. A more detailed description of the structure 
can, however, be better given when its erection has advanced 
more towards completion. 

The demand for hematite pig iron is improving, and during the 
past few days evidences have presented themselves which justify 
me in believing that, so far as North Lancashire and Cumberland 
are concerned, the ensuing winter will be one of considerable 
activity, and that the forthcoming season will be one of consider- 
able briskness in every department of industry. ices are 
advancing ; Nos. 1, 2, and 3 Bessemer are worth 62s. 6d. to 65s. 
at makers’ works, being an advance of about 2s. 6d. per ton, while 
No. 3 forge is worth about 62s. 6d. per ton at works. The output 
of the furnaces is very large, but it is all going directly into con- 
sumption, and the stocks, which are not very considerable, are not 
accumulating. 

The steel trade is very briskly employed, and orders are being 
offered much more freely than of late. The demand for railway 
material is much better than it has been of late, and it is evident 
that large sales will be effected at an early date, at prices which 
show an improvement almost aony: 

Engineers and ironfounders are busy. Shipbuilders have a full 
programme of work in hand. Railway rolling stock makers are 
very busily employed, and plenty of orders requiring early 
attention are offering. 

Barrow again stands third on the list of ports in reference to 
the exportation of iron and steel during October. Middlesbrough 
is first, and Live ll second, but rrow is third with a 
tonnage export of of pig iron and 5245 of steel rails, 

On ‘Wednesday the first vessel built by the new Whitehaven 
Shipbuilding Company was launched. It was the schooner 
Isabel, built for Mr. W. Burnyeat and others. The company 
pene ae other vessels on the stocks, and have offers of others 
to 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

SpEcuLATION is tolerably busy in the Cleveland pig iron trade, 
and a good deal of. iron has changed hands without going into 
consumption. There is a pretty general outcry that the output 
is now too great, and that if it is not reduced, stores will 
materially accumulate, and soon again become the serious 
incubus which they formerly were. Onthe other hand it is urged 
that while it would be unwise to risk future capital upon the 
production of crude iron, there is no necessity for any reduction 
of the present make, as the home trade is improving. It is said 
on this side of the question that, taking into account the decrease 
in shipments which must happen during the winter months, the 
stocks will not be materially increased, and that the prospects of 
the trade do not warrant the damping down of furaaces. The 
tendency to speculation is, however, to be regretted, as it may 
bring about a cessation of legitimate demand. — 

Prices are better than last week, and 39s. 6d. is well maintained. 
Makers hold out for 40s., and will not sell for less than 41s. for 
delivery in next year. It is believed that demand will be 
next year, and consequently makers are not anxious to book very 


‘ar ahead, 
Finished iron trade prospects are good, and shipbuilding iron 
—— is in pe demand. 

e shareholders of the Darl Iron Company have 


be | received a notification of a call of £1 10s. per share 


The Skerné Iron Company, at Darlington, has started another 
plate-mill for the manufacture of ge 

The engineering trades are fairly well te but there is 
nothing specially noteworthy to refer to. district has 
obtained an order for the construction of railway wagons for the 
Iron shipbuilders continue iy employed, and have numer- 
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THE SHEFFIELD DISTRICT. 
(From owr own Correspondent.) 

Ir has been my business to go carefully over 
the Board of Trade returns for October. I am 
gratified to find they bear out the most ——- 
anticipations exp ing the le of 
Sheffield and district. In ware and cutlery 
the total exports for the month are of the value 
of £332,126, as com with £268,210 for the 
corresponding month of 1879; in hoops, sheets, 
boiler and armour plates the exports are 
£329,244, as compared with £181,114 in October 
1879; in steel rails the value for October a aad 
is £272,924, as compared with £165,163 in 
October, 1879. ‘The United States, of course, have 
i customers for hardware 


with £33,693 in October, 1879, and £23,867 in 
to Sou! 


October, 1878. 

ely increased. Russia has more 
than trebled her exports of hoops, sheets, and 
boiler-plates; while in steel rails the United 
States shows a su ing advance—none in 
October, 1878, £2852 worth in October, 1879, 
and no jess « value than £95,724 in the month 
just ended. Russia, on the other hand, shows 
as remarkable a decrease—£53,287 in October, 


_ 1878, £47,427 in October, 1879, and £197 last 


month. Italy has nearly doubled the value of 
exports in steel rails, and Australia has advanced 
2 i going the round of the 
curious paragraph is roun 
press to the Utect that “‘an order for 15,000 tons 
of steel rails for the United States has been 
recently placed, mainly on the Continent.” This 
is simply a revival of the paragraph I sent you 
a month ago. Mr. Vanderbilt left with Messrs, 
Charles Cammell and Co., Cyclops Works here, 
an order for 15,000 tons of steel rails, and ever 
since you published that announcement it has 
been hashed-up and re-sent into the country in 
the most curious forms. A 15,000 ton order for 
steel rails could scarcely stand dividing between 
England and the Continent. 

The South Yorkshire Miners’ Council have 

ain met and considered the question of wages. 

‘or the moment the matter is in abeyance. It 
was decided, however, to appoint delegates to 
attend the adjourned conference at Manchester 
to be held shortly on the wage question. The 

were also empowered to confer with 
the employers, and steps were taken to keep 
agitating the district. 

In the coal trade there is a good deal more 
doing owing to the continuance of cold weather. 
The anticipated advance in house coal has not 
0d taken In the North Notts and 

rbyshire districts thereis considerable activity, 

i ly at Clifton, Cinderhill, Woollaton, 
iburn, and the Chesterfield collieries. A slight 
advance has been secured in these parts. 

Atthe iron and steel works matters remain 
e principal houses are 
generally well off in all departments. For rails, 

and other heavy goods the demand is 

ly increasing. Engineers’ tool makers are 

now very Lusy, better orders having recently 

come in during the week both for home and 
foreign markets. 

At the Stocksbridge Works, near Sheffield, 
Messrs. Samuel Fox and Co., Limited, have been 
making extensive additions to their works. They 
intend, I believe, to go energetically into the 
manufacture of springs for railways, coach 
vehicles, and other ‘kinds of conveyances. For 
this purpose they have laid down machinery of 
modern and powerful description. This depart- 
ment is to be under the management of Mr. R. 
B. Hansell, a gentleman who has had consider- 
able experience in that department. Messrs. 
Samuel Fox and Co. are not just commencing 
the railway material trade, they having for years 

uced considerable weights of steel rails and 
solid weldless tires. 

In agricultural implements it is pleasing to 
note that local makers have now ali but suc- 
ceeded in driving. the American articles, parti- 
cularly in hay for , &e., out of the 
market. This has m done not only by 
cheapening the article, but by lightening it and 
making i: more handy and workable. 

A large business is now doing in skates, and 
various novelties are announced—the latest being 
that of Mr. Hardman Gillett, who claims to 
have produced a skate which is lighter, firmer, 
and warmer than any other skate. It has 
special features which appear to have com- 
mended it to the public, for I hear that the 
orders for the skate have been so freely sent 
that not more than 5 per cent. of the orders 
received can be supplied this year. The Gillett 
skate is patented in America, Canada, France, 
Germany, Belgium, as well as the United King- 
dom. Mr. Gillett will not be able to send any 
abroad this year. 

An order has been made for winding up the 
Filesmiths’ Co-operative Society, Limited. The 
society was formed in 1866. It did well for a 
time, and then trade fell off. A loan of £450 
advanced by the South Yorkshire Miners’ Asso- 
ciation, at 64 per cent., has never been repaid. 
and the Association was the petitioner and 
almost the only oreditor. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow iron market has been consider- 
ably stronger this week, with a good business in 
warrants and more activity in makers’ iron, at 
somewhat improved rates. There have been a 
number of 


last year. 
Middlesbrough for the 


considerably smaller, and the stocks in Messrs. 
Connal and Co.’s Glasgow stores show an 
the aggregate being 


477, 

The warrant market became firmer at the close 
of last week. Business was done on Friday fore- 
noon at from 50s. 10d. to 51s. cash and from 51s. 
to 51s. 2d. one month, the afternoon —- 
being 5ls. cash to 5ls. 3d. eight days and 
5ls. 44d. one month. The market was again 
firm on Monday, in the forenoon business 
was done at from 51s, 3d. to 51s. 4d. cash and 
51s. 6d. ten days to 51s. 74d. one month. In the 
afternoon the prices further improved from 
5is. yg to 5ls. . cash, and 51s. 7d. to 
51s. 11d. one month. There was « strong market 
with a large business on Tuesday from 51s. 10d. 
cash and 52s. one month to 52s. 14d. cash, and 
52s. 44d. one month. On Wednesday business 
was done up to 52s. 5d. cash, and 52s. 7d. one 
month. To-day — Thursday — the market was 
quiet, at 52s. cash, and 52s. 3d. one month. 

A better enquiry for makers’ iron has led to 
an advance in prices, ranging from 6d. to 2s. per 


ton. 

The reports from the malleable works of 
Lanarkshire are highly satisfactory. Stocks are 
low, and the demand being good, the works are 
kept in full operation with night and day shifts. 
The prospects of the new steel works are like- 
wise encouraging. There is an active enqui 
for shipbuilding irons, the quotations of whic’ 
are firm; but at some of the foundries and 

neral engineering works less animation exists. 
On the whole, however, the several branches of 
the manufactured iron e are in @ compara- 
tively favourable position. The shipments of 
iron manufactures from the Clyde during the 
past week embraced £3300 worth of machinery, 
chiefly for Manilla, £1200 sewing machines for 
Gothenburg, and £30,000 of other articles, of 
which £4400 were for Calcutta, £3800 for Manilla, 
£1500 for Rangoon, £1460 for China, £1820 for 
Batavia, £1750 for Port Natal, £8492 for 
Wellington, New Zealand, £1850 for Canada, 
and £1200 for the United States. 

The coal trade is quiet, with a fair business 
doing both on home and foreign accounts, prices 
being virtually unchanged. In the eastern 
mining counties there is a good demand for coals 
for home consumption, the export trade being 
scarcely so brisk. The output is large all over 
the country, and there is at present no trouble 
with the miners. 

A new company has been formed to work the 
Lesmahagow gas coal on the Blackwood Estate, 
Lanarkshire. 

The operative engineers and ironworkers of 
Glasgow, Greenock, and Port Glasgow have 
resolved to petition their employers, the ship- 
builders and marine engineers, for an advance of 
10 per cent. on their present wages. Many of 
the ironworkers are now making high wages on 
piecework, which has of late years become pretty 
general in the Clyde yards. The leaders ef the 
movement for an advance express themselves 
sanguine that the masters will concede their 
request. If they geta half of what they ask, 
the employers will, it is considered, act liberally. 
In any case a strike would be fully as disastrous 
tothe men as tothe trade, as their fundshave been 
80 greatly reduced that strike allowances 
not be obtained. 

It does not look encouraging as to the pro- 
bable succes# of the above movement to observe 
that the North British Railway Company has 
placed its workmen engaged in the loco- 
motive works on short time. The hours have 
been reduced from fifty-four to forty-eight and 
three-quarters per week, and the company has 
just placed extensive contracts for rolling stock 
with firms in England. A large proportion, 
however, of the work has always been repairs. 

The Clyde shipping trade continues pros- 
perous. ng October the departures show 
an increase of 11,994, and the arrivals 2869 tons, 
while over the ten months of the present year 
the arrivals have increased by 104,564, and the 
sailings by 107,420 tons. 

The Clyde shipbuilders have agreed to return 
to their ironworkers the reduction of 74 per cent. 
deducted from their wages two years ago. 

WALES AND ADJOINING 
COUNTIES. 
(From our own Correspondent.) 

I REFERRED last week to the steps taken by 
Mr. W. T. Lewis in furtherance of the miners‘ 
fund. These have now exhibited themselves in 
a practical way, the Marquis of Bute having, 
through Mr. Lewis, offered to give £200 per 
annum for five years to start the movement. 
The only condition appended is that a majority 
of the workmen in the collieries on the Bute 
estate should join the fund. I hope this will 
mere the necessary stimulant to start the fund. 

f not taken up now and carried out vigorously 
— despair of seeing it figure in any useful 

orm. 

I have repeatedly referred of late to the pro- 
jected Rhondda and Swansea Railway, on Phe 
movement to get an access from the Swansea 
side into the rich coal districts of Treherbert. I 
am e now to be able to report good p 
On Monday there was a e and influential 
meeting at Swansea, the result of which was the 
appointment of a special committee who have 
lost no time in making headway. Practical 
measures were forthwith adopted, and notices 
will be ready for the ensuing Parliamentary 
session. The local solicitors are Messrs. Stric 
and Bellingham. 

Iron prospects are encouraging. Blaenavon 
Works are going on hopefully. Considerable im- 
provements are to be carried out with some of 
the furnaces forthwith. Dowlais is working full 
time. Cyfarthfa is busy, and its brand of mer- 
chant iron is in demand, so, too, is that of the 
College Works, Llandaff. 

A new company called the Pyle Works Com- 
pany is d, capital £100,000 in £10 
shares. The vo is to acquire the property of 


= Cefn mpany to smelt 
ure spiegeleisen, generally conduct iron 


The Carnarvon Works have been re-started ; 
first bar of tin iron was rolled this week. 
It is worth noticing how predictions 


which have appeared in this column relative 
to future iron trade are fulfilled. No 
one thinks of restarting old ironworks up 
amongst the hills. The future place is on the 
seaboard. Dowlais and Cyfarthfa, Rhymney, 
Tredegar, and Blaenavon, are great industries, 
with large coal-fields, and form exceptions ; but 
no new ironworks would be s' in similar 
positions, with a twenty miles’ railway rate to 
their disadvantage. 
A little over 6000 tons of iron of all descri 


new Clydach railway which the Taff Vale are 
this week beginning to form will also open out 
fresh coal-fields. 

The colliers of the house coal valley of Nelson 
are agitating in respect of the limitation of 
labour to nine hours, and have given in their 
support to the movement. I am only too glad 
to see that the house section, which is generally 
@ prominent one in agitation for advance of 
wages, &c., is occupied in such a reasonable 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THe Enoineer at 
which the Specification they require is referred to, instead 
of ging the proper number of the Specification. The 
mistake has been made by looking at Tue ENGINcER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to pages and 
tinding the numbers of the Specification. 


Grants and Dates of Provisional Pro- 

tection for Six Months. 

$133. Preparine Paper, A. M. Clark, Chancery-lane, 
London.—A communication from M. Chavent, 
Paris.—29th July, 1880. 

3420. TransmrrTine Sounps, F. R. von Wrenden, M.D., 
Vulitza, St. Petersburg.—23rd 

ugust, 4 

2459. UnstnkasLe Suirs, W. E. Gedge, Welli: 
street, Strand, London.—A communication 
P. Duval, Paris.—26th August, 1880. 

3534. ConverTING Skins inte Leaturr, F. Wirth, 
Frankfort-on-the-Maine, Germany.—A communica- 
tion from C. Heinzerling, Frankfort, 
August, 1880. 

8706, Recutatina the Vevocity of Enoines, W. W. 
Girdwood, Lea Cottages, East India Dock-road, 
London.-—11th September, 1880. 

8750. Carpo.ic Acip, &c., G. Wischin, Albion-terrace, 
Rochdale-road, Harpurhey, near Manchester.—15th 
September, 1880. 

3762. InpicaTiNG | Fares, G. W. Warren, Newington- 
green-road, London. —16th September, 1880. 

3768. TuBe-stopper, A. M. Clark, Chancery-lane, Lon- 
don.—A_ communication from L. G. Jobet, Mar- 

* seilles, France.—l6th September, 1880. 

$770. Cooitne, &c., E. Fitch, Fetter-lane, Lon- 
don.—17th tember, 1880. 

8772. Inon Frames, &c., for ComposiTe Sues, G. Allix, 
Cubitt’s Town, London.—17th Sep- 


tember, 

8774. Macuives, F. W. Schwarzbach, Naum- 
Basle, Prussia.—17th September, 1880. 

8776. Printine in CoLovrs, T. A. Middleton, Loman- 
street, Southwark.—17th September, 1880. 

8778. Permanent Way, J. Holden, Nelson, near 
Burnley. — 17th September, 1880. 

8780. Roses of Door Kyoss or Hanpues, F. R. 
. Hepkinson, Hunter-street, Bruns 
London. —l7th , 1880. 

$782. Titt-carts, W. Bowen, Southwick, Surrey.—17th 


3784. ELEctRIc TyPE PrintinG TELEGRAPH APPARATUS, 
Ey Droste, Bremen, Germany.—18th September, 


1880. 
8788. Coutine and Dryineo Arr, A. M. Clark, Ch 


$832. Dynamo-ELectric Macuines, W. Elmore, Black- 
friars-road 22nd 


, 1880. 
3834. Quarryinec, &c., Srowz, J. Williams, Com- 
mercial-road, September, 1880. 
8838. Banp or Rops, 8. C. Earnshaw, and A. 
Holroyd, Marsden, near Hu field.—22nd Septem- 


8840. Cor Tues, J. C. Vanlohe, Chancery-lane, Lon- 
don.—22nd , 1880. 

3844. Weavine Pite Fanatics, R. Shiers, jun., and J. 

. Sewrnc Macuines, H. Mills. 

communication from D. Mills, Philadelphte 
22nd September, 1880. 

$854. CarTripce Loaper, J. G. Hawksley and E. 
Carver-street, Sheffield.—23rd September, 


880. 
$856. Steam Boiter and Furnace, J. Henderson, 
Fenchurch-avenue, London.—A communication 
J.R. egg Rangoon, British Burmah.—23rd Sep- 
1 


3838. Exrracttna Caps from CARTRIDGE Cases, 8. 
Pitt, Sutton, Surrey.—A communication from T. 
agape Stockholm, Sweden.—23rd September, 


3860. Traction Encrves, J. Whittingham, 
the Cross, Nantwich.—23rd September, 1 


8862. VentinaTinec, A. M. Clark, Chancery-lane, Lon- 
don.—A communication from D. Groesbeck, New 
York, U.S —23rd September, 1880. 

8866. Hor Air Stoves, T. Wardle and C. Lister, 
Middlesbrough-on-Tees.—24th September, 1880. 

8868. ReeLine, &c., Paper and other Marteriazs, P. 
Lowe, Darwen. —24th Se, , 1880. 

SpLitTine &c., T. Redmayne, Sheffield.— 
24) 


tember, 5 

8872. Putteys or Drums, G. Perrott, jun., Cork, 
Ireland.—24th September, 1880. 

8873. Roiiine Stock, F. C. Glaser, Berlin, Prussia,— 
Acommunication from G. Thomas, Mainz, Germany. 
—24th September, 1880. 

8878. Frecp Gun Carriaces, G. Henderson, Elswick 
Works, Newcastle-upon-Tyne.—24th September, 1880. 

8880. LicuTntno Conpuctors, P. Jensen, Chancery- 
lane, London.—A communication from T. A. 
Edison, Menlo Park, New Jersey, U.S.—24th Sep- 
tember, 1880. 

$884. ELements, L. A. Groth, Finsbury- 
pavement, London.—A communication from A. 
Gillon, Litge.—25th September, 1880. 

$886. SELF-cLosine Hivos, E. 8. Shrubsole, Maidstone. 
—25th Septen.ber, 1880. 

$890. Srwina Books, W. Morgan-Brown, Southamp- 
ton-buildings, London.—A communication from 
E 8. Boynton, Bridgeport, Fairfield, Connecticut, 
U.S.—25th September, 1880. 

$892. VeLocipepEs, C. F. Wood, Lincoln’s-inn-fields, 
London.—25th September, 1880. 

8896. Crocks, J. Merzbach, Snow-hill, London.—A 
communication from E. J and A. Junghans, 
Schramberg, Germany.— 25th September, 1880. 

$899. Brew1neo Stout, &c., P. L. Manbré, Valenciennes, 
Fiance.—25th , 1880. 

8900. Rartway Froo, G. F. Redfern, South-street, 
Finsbury, London.—A communication from F. G. 
Smith, ro. —25th September, 1880. 

3901. Cases, &c., W. R. Lake, Southam - 
buildings, London.—A communication from G. F. 
Mertz, Mitau, Russia.—25th September, 1880. 

3902. Stampino Lerrers, C. Pieper, Gneisenau-strasse, 

rlin.--A communication from W. Léffelhardt, 
Hamburg, Germany.—27th September, 1880. 

8903. Conpensinc Vapours, T. W. Duffey and T. L. 
Makin, Liverpool.—27th September, 1880. 

3908. Soap, P. M. Justice, Southampton-buildings, 
Londoa.— A communication from L. Bastel, Brooklyn. 
U.8.—27th September, 188). 

3910. Knire CLEantna, &c., Macutne, H. Woodward, 
Regent's Park, London.—27th September, 1880 

$912. Rovinc Frames, T. - Smith, Royd Works, 


Keighley.—27th , 1880. 

8914. ExTRACTING usstaTE of Potasn, &c., from 
A communication from T. Richters, Breslau, Prussia. 
—27th September, 1880. 

$916. Penci, Cases or Hoipsrs, J. Maclenahan, Bel- 
fast.—27th September, 1880. 

3920. Latues, &c., W. F. Smith and A. Coventry, 
Gresley Ironworks, Salford.—28th September, 1880. 
3924. Jacquarps, W. L. Ellis and 8. A. Ellis, Dudley- 

hill, near Bradford.— 28th September, 1880, 

3928. Generation, &c., of Exiecrricity, W. R. Lake, 
South ton- buildings, Loudon.—A communication 
from E. Thomson, New Britain, Connecticut, U.S.— 
28th September, 1880. 

3932. Paper Bacs, J. Baldwin, Birmingham.—28¢h 
September, 1880. 

8946. SaackLe, &c., InsuLators, J. W. Fletcher, 
Stockport.— 28th September, 1880. 

3938. Fire-arms, C. A. McEvoy, Adam-street, Adsighi, 
London, and G. V. Fosbery, Paris.—28th Sep , 

880, 


1880. 
$942. Steam Pcmps, F. Pearn, 8. Pearn, and T. Addy- 
man, West Gorton, M hester.—29th September, 


1880. 

3944. Looms, A. F. Firth and J. Boothman, Bailiffe 
Bridge, York.—29th September, 1880. 

$946. Caairs, W. C. Wood, Barnard Castle, 
Durham.—29th September, 1880. 

ws. Taroets, L. J. Crossley, Halifax.—29th Septem- 

, 1880. 

8950. TriruraTina, &c., Grain, H. J. H. Haddan, 
Strand, Westminster.—A communication from L. 
Janssens and £. Bodart, Louvain, Belgium.—29th 


September, 1880. 

$952. Cuarcine, &c., CARTRIDGE SHELLS, W. R. Lake, 
South ton-building ndon.—A communication 
from 8. Marelli, Rome, Italy.—29¢h S-ptember, 1880. 

$954. Pipe-LicuTers, J. Rettie, Hatton-garden, Lon- 
don.—29¢h September, 1830. 

3956. PREVENTING Pain in Dentistry, W. R. Lake, 


don.—A communica- 


lane, London.—A communication from L. Allen, 
New York, U.8.—18th September, 1880. 

8790. Cottectine Dust Stive, G.T. Smith and 
W. H. Dickey, London.—18th September, 1880. 

8792. Hay and Corn Barns, &c., J. Coleman, Park 
and I. Henson, Derby.—18th Septem- 


3800. Watcues and Crocs, G. F. Béhme, Islington, 

3802. Penci, SaaRPener and Protector, B. 8. Cohen, 
Great Prescot-street, London.-—-A communication 
C.J. Cohen, Philadelphia, U.8.—18th September, 

3804. Treatixe Frour, &c., F. Wirth, Frankfort-on- 
the-Maine, Germany.—A communication from H. 
Seck, Frankfort-on-the-Maine, Germany.—20th Sep- 
tember, 1880. 

8806. Butrons, &., H. J. Haddon, Strand, West- 
minster.—A communication from N. Fri 
Berlin, Germany.—20:h 


September, 1880. 
"3808. Dynamo Macuings, F, G. Willatt, High Holborn, 


London. —20th September, 1880. 

8812. Cootine, &c., BLast Furnace Siac, J. A. Birk- 
beck, Middlesbrough.—20th September, 1880 

3816. Steam Generators, H. E. Newton, 
lane, London.—A communi¢ation from D. Davidson. 
New York, U.8.—2lst September, 1880. 

8818. Continuous Brakes, A. C. Boothby, Kirkcaldy. 
—21st September, 1880. 

3820. AvuTomMatic Stream Lvsricators, &., C. C. 
Braithwaite, King William-street, London.—2lst 
September, 1880. 

= &c., W. J. Clapp, Nantyglo.—2ist Septem- 


3824.’ Lirrs, J. M. Day, W. R. Green, and H. C. 
Pulmoath-road, Great Dover-street, London. 


—2lst September, 
3826. Launcuine Torpeposs, P. Lad- 


8828.’ Steam, &c., Motors, T. O'Hara, Haydon-sq 
Minories, London, ——2lst September, 1880. 


tion from H. E. Dennett, Boston, Massachusetts, 
U.8.—29th September, 180. 

8958. MeasurING Tuick»esses of J. Milner, 
Pimlico, London.—30th September, 


3960. Fire Escapes, G. Tiviotdale, Eldon-chambers, 
y-street, Birmingham.—30th September, 1880. 


Inventions Protected for Six Months onthe 
Deposit of Complete Specifieations. 
4412. Breecu-Loapine Fire-aros, A. J. Boult, Hi 
Holborn, London —A communication from H. R. 
Honghton, New York, U.8.—28th October, 1880. 
4476. KoLLeR Skates, W. P. Gregg, Boston, U.8.—2nd 
November, 1880. 


Patents on which the Stamp Duty ot 
£50 has been Paid. 
4054. Sprxkes, &c., J. E. Bennett, Sheffield.—1st 
November, 1877. 


4059. Circuit CLosers, B. Hunt, Serle-street, Lin- 
coln’s-inn-fields, London.—1st November, 1877. 

4508. Compinc Fispous Sosstances, A. M. Clark, 
Chancery-lane, London.—29th November, 1877. 

4099. DismemBraTors, C. Pieper, Dresden,— 5th 
November, 1877. 

4100. MILs, C. Pieper, Dresden.—5th Novem- 

1 


ber, 1877. 

4185, BReaKina Stones, &c., G. Dalton, Leeds.—6th 
November, 1877. 

4136. Sewinc Macutnes, J. H. Johnson, Lincoln’s-inn- 


4152. Pattine, &c., W. H. 
November, 1877. 

4159. Husxine, &c., Rice, J. H.C. Martin, Thornleigh, 
Middlesex.—7th ‘November, 1877. 

4169. Boots and T. Cowburn, Bristol.—gh 


November, 1877. 
4199. ConverTinG ReciPROcATING into Rotary 


Motion 
F. Goodwin, Stelton, U.8.—9th Novem- 


tions left the Welsh ports last week, and : 
20,000 tons of foreign ore came to hand. The 
total coal export from Wales during the same 
period was slightly over 130,000 tons, Cardiff 
; sending within a fraction of 112,000 tons. 
The coal trade may be regarded as very brisk 
weteetel in all parts of the steam coal and house coal 
neighbourhood. Some of the leading companies 
have to my knowledge the utmost difficulty in 
meeting requirements. There is no movement 
in price. It is pleasant to hear while the great 
drain of best coal is going on, that there are 
some virgin districts 6f the No. 3 Rhondda still 
untouched. Mr. Gwilym Williams has 300 acres 
of this, and is now in ; for sale. The ‘ 
course. 
The tin-plate trade is making a forward move- 
ment again, and prices have gone up fully 6d. 
per box. A leading tin-plate manufacturer tells 
me that he is pressed for early deliveries, and 
has concluded improved contracts within the 
last few days. 
This week the magnificent testimonial of 
plate to Mr. W. T. Lewis, Aberdare, was pre- 
sented, Sir George Elliot presiding. 
THE PATENT JOURNAL. 
with the prospect, now that the Presidential 
election is over, of some more business with the 
States. It is not expected, however, that the 
ae be anything so great as it was this 
time year. The improved tone of the 
: market is no doubt also partially due to the ship- | 
those of the preceding week, and compare even 
favourably with those of the sanmuapentittie week } fields, London.—6th November, 1877. 
of 1879. An additional furnace has been put in 
blast, making 119 now blowing as against 95 at 
The imports from 
past week exhibit a 
e 0 ns, Dut recent heavy arrivals 
have wiped off the decrease on the year to 
4074 tons. The deliveries into store have been | 
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4201. Hanvestine Macuinzs, W. F. Goodwin, Stelton, 
U.8S.—0th November, 1877. 

4242. Tyina Kworts, Fisken, Leeds.—18th 
November, 1877. 

4575. SHARPENING FiLEs, &., A. V. Newton, Chancery- 

London. —3rd December, 
cs Gas Bonyers, G. Bray, Leeds.—5th November, 
4114, Nozzies, G. Beck, Devonshire-street, Queen- 


London. November 
4142. Ww. thom 


ate ComPpounD Boer Marine Steam 
Ewomvzs, J. Brownlee and D. Rowan, Glasgow.— 
8th November, 1877. 


Borrina Sprixos, H. L. Corlett, Monkstown, 
4385. Winpine Excines, H. W. Treherbert, 
Glam: re. —22nd November, 1 
4187. Revo.vine PaPER-PULP KNorrer, H. Annan- 
Paper Works, Lasswade, Bdinburgh.— 


lovember, 1877. 
4138. Suurtis, H. Gardner, Fleet-street, London.— 
are T J. Huxtable, Brayford, 
URN-WREST UG 
—8th November, 1877. 


Patents on which the Stamp Duty of. 
£100 has been Paid. 


8687." Iron and Street, T. R. Crampton, Victoria- 
street, Westminster.—12th November, 1873. 

8440. Nurs or other Toses, J. Fairbank.—23rd 
October, 1873. 

8632. SAFETY Vatves, J. W. Melling, Birkett Bank, 
Wigan.—6th November, 1873. 

3623. SquaReE or PARTIALLY SQUARE-CORNERED Bonp- 
Rott Ties, E. Y. Poole, Weston-super-Mare. 

MBRELLAS and PaRasoLs, outh, 

and W. Hill, Bath.—20th November, 1873. 


Notices of Intention to Proceed with 
Patents. 

2683, W.°R. Lake, Southampton- 
London.—A communication H. 8. Lockman and 
F. Jobbins.—30th June, 1880. 

2687. Sweerinc Cuimneys, W. Crane-court, 
Fleet-street, London.—1st 

2707. CLEANING TABLE ayes, Pinchbeck, Bridge- 
street, London.—2nd July, 

2710. TeLEGRAPH C. Kesseler, Mohren- 
strasse, Berlin.—A communication from 'F. Fuchs. 
—2nd July, 1880. 

2712. the AFTeR PART of Screw Steamers, 
&c., H. Hornby, Strand, London.—2nd July, 1880. 
2714. Forcine and DIscHaRGINnG Water, d&., A. 

Anderson, Brixton.—2nd Jisly, 1880. 

2719. CLARIFYING &w., 6. G. Pfannder, Saint 

's-hill, Queen Victoria-street, London.—2nd 
1 

2720. Fine or Binper for Letrers, &c., W. 
Downie, Barbican, London.—2nd July, 1880. 

2725. Propucina Corres of Writtnos, éc., D. Gestether, 
New North-road, London.—grd 


te for Su1Ps’ Masts, A. A. Bloomfield 
Engine Works, Sunderland.—8th July, 1880. 
2838. Cortina Key Ways, &c., W. R. Lake, ag my 


ton-buildings, London.—A communication from 
P. Huré.—9th July, 1880. 
3038. Maxine I W. A. Gorman, Neptune Works, 


Mason-street, Westminster Bridge-road, London.— 
24th July, 1880. 

8091. Securtne Guiass in Winpow &., J. D, 
MacKenzie, Glasgow.—27th July, 1 

3182. PREPARING PAPER for Roiiine UP with Woven 
Faprres, A. M. Clark, -lane, don.—A 
communication from M, Chavent.—29th July, 1880. 

3291. Mouxps for Pipes, J. H. Johnson, Lincoln’s-inn- 
fields, London. i communicatiou from J. Kudlicz, 
—12th August, 1 

8358. ee ‘Cameras, W. F. Stanley, Great 
pr Holborn, ugust, 1880. 


GREAT RSULATEND W. W. Girdwood, Lea 

India Dock-road, London.—11th september, | 

8757. Burrers, I. A. Timmis, Parliament-street, Lon- 
don.—1 September, 

8792. Hay and Corn Barys, &c., J. Coleman, Park 
Nook, and I. Henson, Derby.—18th Septemver, 1880. 

3816. Staam Generators, H. E. Newton 
lane, London,—A communication from dD. Davison, 
—21st September, 1880. 

8834, QUARRYING, Stone, J. Commercial- 
road, Liv 1.—22nd 22nd September, 1 

8880. Evectric Conpucto P. 
lane, London. —A comm cation from T. A. 
—24th September, 1880. 

8886, SELF-CLOSING Hiner, E. 8. Shrubsole, Maid- 
stone.—25th September, 

a, E. Parr, Bradford.—25th September, 
8928. GeneRaTING W. R. Lake, South- 
ampton-buildings, London. mer 

from E. Thomson.—28th Septen 
London, adon, and G. V. . Fosbery, Aldbury, Surrey.— 


sort Brverace or Composition of Foop, W. P. 

from P. in and Co.—1st October, 1880. 

3000 P. Queen Victoria-street, 
Lon October, 1880. 

4017. Savinc HypRrocEen Gas Genzratep in CLEANING 
Wire, &c., A. M. Clark, Chaneery-lane, London.—A 

4041. Oxstarmmina Water, N. G. Green, Torrington- 
square, London.—A communication from N. W. 
Green.— 5th October, 1880. 


E, October, 1 
4152. CouPLine wh R. Lake, 
Lon 
N. Munro, D. McLeod.—13th October, 


4300. &c., Macuines, E. Smith, Pittsburg, 
U.S.—2lst October, 1880.” 
4352, MANUFACTURING Icz, W. R. Lake, South- 
unication from 


London,—A comm: 
de | la Vergne and W. M. Mixer.—25th October, 


4354, Brakes, &c., 8. Fairman, Baltimore, U.8.—25th 
October, 1880. 

4368. Houpine Cartrinées, H. H. Lake 
build London.—A G. 

4412. BREECH-LOADING A. J. Boult, 
_ London.—A communication from H. 


Gorrie Guase, Fleet-street, Lon- 


don.—A communication from V. Schwarz and Co. — 
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1251. ror Raitway Trains, &. D. passes the central 


ul; 
2746. ellington-str 


1880. 
L. Gregg, Philadelphia, 
U.8.—6th July, 1880. oe: 


. Drivine and Reversine Gear for ee, &e., 
Macuinsgs, E. Taylor, Salford.—7th July, 1880. 
2784. ARTIFICIAL ALazaRin, A. Domeier, -lane, 
London, and J. Woburn-place, - 
square, London,—7th July, 1880. 


All persona interest in opposing any one 
of such should leave particulars in 
wri of t eir to such at the 
office of the Commissioners of Patents within twenty- 
one days after date. 


List of ublished the 
week ending Nov ember 6th, 1 
598, 6d.; 2d.; 1135. 6d.; 1251, 2d.; 8d; 
1282, 1802, 6d. 


1416, 6d.; 1418, 6d; 1419, 24; 1420, 6d.; 
1422, Qd.} 1498, 1424, 2d.; 1425, Qd.; 1427; 2d.; 

1499, 6d.; 1481, 6d:; 1482, 18.3 1484, 6d.; 
1485, 6d.; 1436, 2d.; 1488, 24.; 1440, 24.; 6d.; 


1446, 6d.; 1447, 
1449, 2d.; 1450, 2d.; 1451, 6d.; 1458, 2d.; 1453, 4d.; 
454, 6d.; 


@d.; 1455, Gd.; 1486, 4d.; 1457, 10d.; 1458, 6d.; 
1459 4d.; 1460, 6d.; 1461, 6d.; 1463, 6d.; 
1466, 2d.; 1469, 2d.; 1470, 8d.; 1471, 4d.; 1474, 6d; 
476, 147, 1478, 6d.; 1479, 4d.; 1480, 2d.; 
1481, 2, ; 6d. 

1526, 1887, 6d.; 1550, 6d.; 8 


* Specifications will be forwarded by post from 

the "Patent-office on receipt of the amount of — and 

. Sums exceeding ls. must be remitted 4 
ost-office order, made payable at the Post-office, 5 


High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampt 'y-lane, 
London. 


ABSTRAOTS OF SPEOIFIOATIONS. 


Tue at the 


CO, 


SEEDS 
6d. 


(which may or may not be steam j 
which or shaped vessel 
b; raulic or other power, compress 
to be ted A is the cylinder or 
other shaped vane mounted upon the —_— B of the 
barrel C, and held by the uprights D D, which, _— 
the stays or bolts from ‘the collar B to the fixed 
head E. This cylinder is open and ut botto: 
the lower end being occu e head of the 
ram G, which can be mo up A down within the 
cylinder or other shaped vessel, the movement for 


| 4 


ying of the one in stages du the fillin; - 
the ‘empty of the paper A of the cylinder or o 
esse. H is a movable head or end 


th 
and the division of the seed into given quantities to 
form the desired made, 


9657. Suirs, W. K. Oswald and G. Stavers. —Dated 4th 
tare, 1880.—{ Not Not proceeded with.) 2d. 

tral longitudinal bulkhead extends from the 
pn up to the lower deck, and between the lower 
deck and the deck above are two — and longi- 
tudinal bulkheads, one on either side of the centre 
and between them. The 


cargo 
to feed the the hold through open- 
ings provided for > 
on either side of the te bulkhead com- 
y oa any settlement which 
may take 


1186. Currine &&., A. —Duted 16th 
March, 1880.—(A communication 
A is the knife attached to rack B a@ screw 
The rack is slotted and the end of the also fork- 
like slotted, so that the two are firmly 


againet the surface of the rac by a nut for the pur- 
pose of aa. A pinion C gears with the rack, 
and to the same spindle as the wheel G 


the the 

inaguets are caused to operate mechanism for putting 

on the brakes, 

12°76. Locomotives, H. R. Holt and F. W. Crossley.— 
Dated 27th March, 1880. 8d, 

The body, which carries bearings for a cranked 
shaft 6, which by toothed qomng drives the drivin 
axle ¢, and = the bearings of the latter, is attach 
ca a sheath to the a 

umn ec’ u m the base plate carried 

th has at its upper end a 

hydreulie ae. F the piston of which is attached 

tothe column ¢, and at its lower end a number of 

buffer pay which tend to lift up the nage when 


turned half round, the ieiclas wheels 
the under framing. To enable the ve 


1276} 


ing over 
to be 


moved a short distance backwards a lever arm is 
mounted on an excentric on the driving axle c, and 
against ani ion the 
rollers are clear ia the peripheries of the drivin, 
wheels. By means of a chain worked by the — 
the arms can be drawn down to a vertical 

tion, bringing the rollers the 
in which position they as intermediates 
between these wheels and the road or rail, thus 
reversing the direction of yropaleicn, The weight of 
the body when lowered releases the brakes from the 
running wheels of the vehicle. 


1282. ManuracturE or VELVET, and R. 


This velvet is made with a plain back, and is woven 

with eight shafts and with ten picks to the round. 

1802. Forts, Fortirications, ARMOUR-PLATING, &c., 
B. J. B. Mills.—Dated 80th March, 1880.—(A com- 
munication.) 6d. 

In the drawings the first Fig. is a vertical section 
of a portion of a floating fortress. The exterior 
walls of the fortress 
thickness and stre 


exterior above the apres. and fora sufficient distance 

below the surface is protected by armour B, cons: 

of ae resented edgewise, and preferably connec: 
ole & transverse ery C, as shown in the second 

ae but inasmuch us it is impracticable without 


i 


wi together Ae 4 bolts in this manner, 
whebe a point is Tiresshen in the of the work 
where there is no longer room to 


plates B B. hoa Intentonad th the fortress consists of an 
desirable number of stories or “decks E E, and ben 
the lower deck are water-tight compartments FF 
furnished with valves operated by rods from one 
“. the upper decks, so a water may be admitted to 
y desirable number of the compartments, while it 
tssncinded from the others by the tight bulkheads 
between them and the independent valves with 
which the compartments are respectively fu 
1833. Macuinery ror THe Mayoracture of 
Packina, InsutaTep Wires, &c., G. F, 
James.—Dated 31st March, 1880. 
In order to lap and braid or plait any number of 
threads or series of laps or braidings round any central 


to the brai: action of the braiding spindles 
and, if desired, additional yarns T may be introdu: 


between the and braiding such 
rns passing th: a jece hi 
for contuini other Iubri 


a worm L to agitate the contents of the hopper.* 
finished work is drawn off upon a creel or cylinder, 
first passing over 
1844. AppaRstos FoR 


This apparatus consists substantially of a drum or 


cylinder A pewhich is made of copper or other métal or 
other suitable material; this drum or cylinder serves to 
finely divide the water, and it turns or rotates with great 


344] 


a slight space 

the drum, provided their 

entire length rows of very fin 

lst Apri, 1880. 


ais the 6 is the headstock ; cisthe 


tout pulley fot drt bap 
leys on the shaft ; 

strap guides; and are 
which the} workmen’s rests, and by which he 
starts, reverses, and stops the lathes. 


to the shank 6, so 
use it can lie flat along the shank b 


a slide shaft ¢ works in 
wedge pin ¢ working in a suitable hole in 


keeps the shaft ¢ fixed in such pi 
vided with a raw it, tt, and ats 
also being fi which it can be 
up 80 as he fluke m its 
fluke can revolve on the hi 
shank.}, and is provided with hb g for 
water to pass through whilst weighing. 
1376. Drass R. W. Morrell and W. 
th April, 1880.—(Not proceeded with.) 


and is sub- 
railing with stocks or milling 


1880. A, Silber.— Dated 5th Apri, 1880. 
—(Not proceeded wi 2d. 
The complete 


Stays the tether 

8 are woven lape are woven 
without spaces for after- 
wards fi separate pieces on to the outer 


reiates to mprovemenus On paten 
powder or liquid is provided with an outer casing : 
— southampton- buildings, sirenlates $0 keep the contents 
in a heated and, if required, also eg state. 
ipson, Stainsbury-road, Stirrers J are mounted on a worm wheel K driven b 
4548. W. H. Dunkley, Man- 
chester.—lst December, 1877. 
4105. Earraenware Borrtues, &c., T. Murray, Ruther- 
len, and 8. Crighton, Manchester.—5th November, 
ean then be 
passij 
3 1310, 2d.; dd 2d.; 13/0, Od.; 2d.; 
1881, 2d; 1882, 6d.; 1884, 2d.; 1886, 6d.; 1887, 2d.; 
1888, 4d.; 1890, 1892, 8d.; 1804, 6d; 1898, 2d.; 
1899, 6d.; 1400, 4d.; 1401, 2d.; 1402, 6d.; 1403, 6d.; P / 
1404, 6d.; 1406, 6d.; 1407, 6d.; 1408, 4d.; 1409, 2d.; y i / 
= 4 
velocity. The said cylinder is prevtiet on its peri- 
ow with six small scoops or ughs a, preferably 
‘ormed of of and so as to have 
flywheel on the spindie ; iriction Drake OF 
check action ; ¢ is the treadle for working the same ; 
fis the driving wheel on the driving shaft ; 4 is the 
cy 10th January, 1880, the objec g to make a ’ 
velvet with a shorter and closer pile than previously. 
¢ 
This consists of a cy Dd] 
ay | 
| 
= = \ — 
FP © 
! 1 
iii 
ro Wan = | j 
lin. JIL 1374. Avromatic Musuroom Asonor, J. Liardet 
a 
. DS, R. von Wre ) 
Zvenigovodskaya Vulitza, St. Petersburgh.—23rd | | | / 
$425. Harr Brushes, F. L. Lawrence, Tavistock- 
square, London.—A communication from A. Camille, Cc 
¢ 
key plates B! are employed, formed with the tengees i 
1 and ves 52. as shown in the third Fig., which 
upon wheels, run upon epending from 
fixed head E that it may be moved by the hand S 4 Ny 
wheel K, and poten engaging into the rack with ~) 
which the movable head H is furnished. N is a shoot, d T > 
within which are two valves P capable of movement — == 2 — ae 
K 
‘ machines, or in some instances both milling and raising 
the cloth by cards or teazles, 2 
1877. Preventina Expiosion 1x Coan Mines, &c., 
A 4. Bridenberg.— Dated 5th April, 1880.—{4A commu- 
nication.)—{ Not with.) 2d. 
cme) A closed vessel of thin sheet metal contains any ; 
me suitable gas, and is sosuspended in the gas, the density 
B =) of which is to be indicated, that the motion, deforma- 
\ f B ion, or c of volume of the vessel, caused an 
W. n-buildings Fl alteration in the density of the medium by which it is 
ndon.— A comm on fos >—<E surrounded, acts upon an indicator such as an alarm 
Sj K bell, preferably by opening or closing the current of a 
Out the ald of a ey. reservoir is of 
a —— - shallow form, and extends so as to occupy the whole 
= | f horizontal area uf the lamp, and it is placed at some 
3 = distance from the bottom, so as to form a partition. 
ent tis In the middle of the reservoir is an air passage open- Z 
j if 8 —; ing into the bottom air chamber, and terminating at 
a deflecting cone. Within this passage is the ‘ 
gesting with pinion H on the shaft K carrying the th ok tube, 
idles. ot 1381. Stays awp Consets, J. Vimer.—Dated 5th A 
the frame M, which @ groove to receive the tongue £ 4 
of the rail 6. This rail has ascrew spindle at each 
end to secure the paper to be cut. By turning the 
handles after each cut the knife is moved down the | core, a lapping spindle A is emplo: ah, comniating 8-6 
required distance for a new cut. bobbin B and flyer C, both feveising round 4 we 0! Ww 


the comb are cut 
the 


THE ENGINEER. 


Nov. 12° 1880 


874 


1878. Arranatus ror THe Preraratioy or PULP 
Papen, &., H. J. Haddan.—Dated 5th April, 1880. 
‘A communication) 
The there” until reaching 
trough, 
the roe Nl, which level it generall, 


from whence it leaves the machine th: 


linder from its ci ference to its interior, and for 
the former is plain and smooth on its 

outside. The principal in the machine 
consists in sieve cylinder by packed 
bearings B! B? in such manner that no shaking, but 


only a revolving motion of said cylinder is obtained. 
The cylinder is Grovided at its axis with stuffing-boxes 
and receives its motion from the main shaft C 
an adjustable crank pin 

and gearing, and shaft G. The shaft is 

with a collar H, held by a bearing to pre 
cylinder from being displaced lengthways. By adjust- 
ing the crank pin the velocity of the cylinder can 
be ted, and by reversing the ratchet the revo- 
lution of the said cylinder to the right or to the left 
can be effected. 


1882. Avromatic VentiLatiNe Apparatus, B. J. 
.—Dated Sth April, 1880.—(4 communication. 


To ventilate ships a number of vertical | 
Al, A®, and A’, open at bottom and closed at to 
fixed outside the vessel with their lower ends rea 
the water line, and their top ends communicating by 
Bs, B and branch pipes C with the paired valves 

D', the former being the inlet valve provided with 


prevent its return. The rise and f: 

cause the pumping action in the chambers A,Al,A?, A3, 

1884. Sream 5th April, 
1880.—{ Not 2d. 

The cylinder rotates em a fulcrum pin on one 
side, a is formed or fitted with a disc which may 
be in two halves if of large size. The cylinder is 
mounted excentrically with the fiy-wheel shaft. The 
rim between which the cylinder disc rotates isscrewed 
to the base plate of the machine, or may be cast in one 

jece with the same ; it is double and carries between 

two parts four or any other number of friction rollers 
which can be —— and removed ; the same may be 
made fast with wedges or in any other suitable 
manner. These friction rollers constitute the bearin ing 
— of the cylinder with the rotating disc. The 
head embraces a crank pin on the fiy-wh yi 
cra pin on a crank on the fly-wheel shaft. The 
mere gte of the cylinder is housed in a bearing and 
a which admit the inlet and outlet 
y of the steam. discharge on the one side into 
linder in my ordinary way, and on the other 
tide nto a steam drum. 


TREATMENT Or ORES AND MINERAL PRopucTs, 
King. my 5th April, 1880. 2d. 
in 


it of ores and mineral 
product which are soluble in ammunia by pare ae | 
ammonia liquor, ha the ore or mineral produ 
in solution therein, to the action of a vacuum or 
in that = gas may be 
uor, avd that metal 


1886. Currimc THe OR FasRics, 
ciss.—Dated 5th April, 1 
ais the fal fabric with threads or fibres ¥) thereon, and 
it is introduced between a platec and a number of 
— formingacombd. The threads } are caught by 
a, E pressing the comb, and 
pe kept the same iti ey P 


een the comb and the body of 
fabric, and its cutting edge presses against the 
auntie of the teeth of the comb, thus forming a 
series of scissors, by which all the threads placed on 

it of ment to 


fabric. So as of the comb 


motion is ard which catch the 
draw it downwards. 
Attacuine Hose To Piva, &c., W. H. Chase.— 
Dated 5th April, 1880. —(4 4d. 

ists in the empl t of an oblong loop of 
brass wire, and of sufficient length to pass round the 
after the union or pire to 

be attached has been inserted ; the of the 


is about half an inch longer than the mference of 
—— rubber hose, and narrow end of the loop 
is inserted through the wide end after encircling the 


hose ; a pair of lever pliers, the noses of which expand 

on the h , are now inserted in the 
loop, and a pressure of the hand being applied, the 
narrow end of the loop is drawn tightly through the 
broad end, and when sufficiently tight the narrow end 
is bent sharply over and the attachment made secure. 
1890. Macnines, C. Cowdery.—Dated 


5th A 

A is the rollers, C C small 
rollers, D handle for driving the machine fixed on 
axle E carrying wheel F ating with wheel G, in its 
turn gearing with wheel H on axis of bottom roller B, 
also carrying a wheel gearing with a wheel on the 
axis of the top roller B. The rollers C C revolve by 
friction with B B, the upper one being capable 
of being raised or lowered by a bell crank attached 
to lever K ; M is the table to receive the knives to be 
cleaned, and to insure them being brought into posi- 
tion between the rollers an inclined piece U is hinged 
at one end of each compartment into which the table 
is divided. N is a sliding frame to retain the knives 
in position and prevent them being forced out from 


between the rollers too soon, catch into the ond 
Set ends of the frame which catch into the end- 


— shaft, which also carries two mitre 
w with a wheel on a screw shaft by 
which the table is actuated. 


1892. Macuines, W. R. 
Dated 5th April, 18830—(A communication.) 8d. 
The two first Figs. show a plan and a longitudinal 
vertical section near the centre of the machine. 
The third Fig. shows the arrangement and connec- 


tion of A A are electro-magnets 
Setas De magnetic field to the main ne. 
The three on the left have their south poles 


— to a curved piece of iron which goes nearly 
around the armature, and the three on the 

vet hos their north poles attached to a similar 
piece of iron cls of and B is an armature 
revolving between 
a commutator of the 


main machine. It conveys the current generated by 
the revolution of the armature proper 
connections to the conductors. The main field 

magnets are not in the main circuit, but are excited 
by the seller or auxiliary machine, of which D D are 

field “yr is the armature ; F is the 
machine, G & are the 
brush HH are brushes. 


disc or wheel mounted upon the shaft M which carries 
the gear wheel K. It is attached to the shaft so as to 


with it, but is to move vertic: ve ita 
short distance. N isa wheel mounted u 
Q, and revolving between the edges of a aie LL, 


so that either of them may be made to engage with 
it. The shaft Q is mounted in the bearings O O, and 
is revolved continuously in the same direction by the 
pulleys P and j and the band k. Ris a lever con- 
the vertical position of the discs LL. Tis a 
stron; nae t in the circuit of the auxiliary 
machine, and § isitsarmature. U isa sprin; 
ty armature of the lever R, an is its 


adjusting screw. ™. is an electro-magnet of high 
resistance ina oe § of the main conductors. 
The remaining figures show is a per spective eleva- 
tion of the armature and commutator, and a section 
the arrangements of the parts and the 
method of winding the coils. 
1894. Compisep Money Titt anv Cueck, J. J. 
Comer, aa Walton and B. Andrews.—Dated 6th April, 
1880. 


Two circular plates @ are mounted on a stand be- 
neath which are change bowls, while one or more 
drawers divided intu compartments and secured in any 
convenient manner are fitted in the base of the till to 
receive the takings. The plates a are divided into 
compartment ¢ by arms cl and havea centre plate d 
provided with two glass discs ¢ fixed one on either 
side. Arms f spring from plate d and divide the discs 
¢ into divisions, visible through the ——— in plates 
a, while on the top of the back plate a is a codeth 
piece g with one or more circular cavities in its centre, 


are glazed so as to allow of any coin placed there- 
in being visible. In one side of frame g! is a channel 
h oe to one of the compartments in the drawer of 
the till When change is required the coin is placed 
in the pocket piece g, on e actual sum taken is 
placed inthe channel A. The discs ¢ are held in posi- 
tion »y flanges formed on the boss k, to which to- 
ne with the centre rtd 9 late d they are attached. This 
revolves on a le having a re thread and 
carrying a ratchet wheel actuated b; 
n, while attached to the front metal 
wherein a spindle p hav: a knob we-ks up and 
down. Such spindle is fit witha to 
it back after each d ion, when a liv. 
and moves the pawl into the next tooth. 
1308. MacuineRY FOR Dovsiine 
Fires, Farrar.—Dated 6th April, 1880.—(Not 


proceeded ww} 2d. 

The ordinary bo bin creel above the machine is dis- 
pensed with. Instead of a sing! le row of spindles, as is 
now used in front or det ve: two rows 
of spindJes are ado below the poner 
rollers, such spindles aoa “ion by bands, ee 
and independent of each other, from the ordinary tin 

linder or grooved pulleys. U the back row of 
the abo two rows of les are placed the 

the yarn is to be unwound and 


lever m and pawl 
a cylinder 


1400. Sreex anp Sree: anp Iron J. H. 
Wilson. —Dated 6th April, 1880. 
The following materials are in a suitable pot, 
ek or converter in or about the proportion of 
C. Bull's iron, 48 Ib.; splogeleisen, 14 Ib.; ferro- 
1401. Motive Power, W. Darvel —Dated 6th April, 
1880.—(Not proceeded with.) 2d. 


This consists of one or more oped geared 
by toothed wheels and pinion, an table ratchet 
wheels and pawls, with a counterbalan lever fam 


carrying a sliding weight, which is so 

give perpetual compensation to or to vortnd | the 

they become or in ratio to the at which 
and so to afford the requisite 


1899. Prepare Ctay. &., J. 
Wilson.—Dated 6th April 1880.—(4 communica 


6d. 

Clay trates with a certain quantity of powdered 
charcoal, previously subjected to the action of snurlitae 
acid, and mixed together into a homogeneous vom- 
pound, out of which the desired vessels 
afterwares burned or baked. To produce a partial 


glazing the parts to remain unglazed are into 
oil. e prepared clay is used for the manufact 
apparatus for the purposes of absorption, 
and chemical dialysis. The drawings show a series of 
absorption vessels placed one upon the other, and also 
a combined filtering apparatus with provision for the 
exhaustion of air. 
1402. Fitters, C. D, Abel. —Dated 6th April, 1880.—(4 
communication.) 6d. 
The slab or fil 


} 


sides of the frame A are formed passages, which com- 
municate by pipes D! D2 with the supply and dis- 
c e for the fluid to be filtered. The pipes D1 D? 
ams a fluid tight through the trunnions, and are 
stationary. e pipe Wo Oo 
placed at 90 Sa to each other, while D? has only a 
single opening 
1403. Reep Oroans, &c., W. R. Lake.—Dated 6th 
880.—(A communication.) 6d. 
ged in cell C, com- 
municating under control of pallet valves D, with a 
wind chest E, through which air for operating the 
reeds circulates by means of the bellows, actuated 
by treadle. A may be om tho a as usual. 
Keys I act through pins a valves D and 
cause the sounding o! is a cover which 
may be swung back use. A 


SSS 


© \ 
shaft having a balance wheel J! is rotated by a crank, 
and connected by a rod th an arm exten 
from the treadle, so as to work the bellows from the 
shaft. On this shaft is a worm engaging with a 


wheel K, serving to impart motion to music cards or 
tablets L, sag 4 the instrument may be played 
mechanical] on the tablets L act on 
the levers. M, and ugh ods actuate the rock 
shafts O, whereby the valves D ae operated. 


1404. Mayuracrure or Stoppers anp CAPs FOR 
Borriss, &c., 4. R. Stocker.—Dated 6th April, 1880. 


6d. 
The stoppers are made from pulverised clay or dust 


passing the fabric, in the spaces between 
m Bmp ate a pair of hook plates to which an 
sides of the cylinder A into the collecting channels 0 0 
how By construction Lae pulp enters the sieve 
\\\\ | 
i AN 
y \ 
VA ead run in 
—*% i cast iron framing, such as by lead run into a 
i \ \ double bevel joint at” y, or by other suitable 
-- - — a means. The casing is thus formed into two com- 
- wen partments Al A?, which are enclosed by covers 
ize n s' F, an e compartmen: are ea 
Bie - provided with a discharge cock L M. In opposite 
‘ YY Yj vee 
= /F OSS 
LG] 
J 
| 2] 
a? 
(oy s 
a clapper, ing towards the chamber, so as t | 
valves to t ing chamt A, Al, A®, and 
valve formed so as to permit the passage of air from g 
the pumping chamber to the discharge pipe F and p CN 
wheel ges with a wheel on the shaft over which Se | f Hh 
| 
- [#04] 
carrying the ers, and @ sleeve 
ss the shaft of the machine. J is a toothed 
sector is affixed to the same sleeve and engaging with by compression. The apparatus employed consists of 
the bevel gear wheel on pinion K. L Lis a double a top tool or plunger .A anda bottom tool or matrix 
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block of a press, into the wall | The piston is connected by rods and levers 8! 82 tothe | notches K! to keep in uired 
and consists of a fixed Pare ,an outer annular | by hitting head 6, the opening ¢ will be closed and | valves of the pump A and to the cock ¢ of the water | movable weight L! having side through 
b, an slide an a pleroer d for supply. on ore notches Ki 
8 r when is a cross ven! wei mo’ out 
throughs slot in the body of the plunger, and, to ated | J workson stud O! fixed in top of bracket P!, 
the slides 6 aud c may be conn: le a is the u of rail Cl has a 


e 
1406. ReEaPina Mowino Macuings, M. A. Thomp- 


son.—Dated 6th April, 1880. 6d. 

All the ig is in a casing C formed with 
trunnions to receive the axle the travelling 
w! This casing with its cover forms a ae 
for the gearing and a for oil for 

ing. Mesnsed. 1 on the axle and within 

e casing is heal fitted with a clutch, 
and gearin with it. F running loosely on a 
pinion F is cast in one with a spur wheel F! which 


a bevel w! whic a 
keyed to a shaft ha’ bearings in an inclined 


connected by a rod H3 with the cutter bar I. 
cover for the casing and is formed at front with 
a socket to receive the draught K2, and to it is 
ted a bracket L supportin and 
shaft L', actuated by a han joven L2, so as 
raise or lower the aus bar which is supported 
by the rod M hinged to the sleeve extension Cl. the 
inner end of shaft Lt is a bell crank, one arm terminat- 
in the handle O and connected: by rod O! to the 
sleeve C! so as to lift the finger bar over obstructions. 
The shoes N1 of the finger bar have si eng 
wheels. P2is the lever to throw the clutch, in 
out of gear with the spur wheel. 


EtectricaL Conpuctors, 0. Heaviside.--Dated 
6th April, 1880. 6d. 

Two insulated conductors are used for the circuit, 
one being placed inside the other. In the agora. a 
is the conducting wire coated with insulatin; 
rial b, and surrounded by the sheath c Savaing thd the 
second con ductor, also coated with insulating material. 
a be mp drawing shows the way of joining up 

sheath e, and terminal apparatus. gone 
a jy berg circuit excluding nag earth. The o 
shows an arrangement in which the pm gat are 
; mutually | independent without the use of an 


So 


insulated sheath. 


The wires are pone to 
one another, so that situated at 


placed 


at the wa. ends of one diagonal, are paired to 
form one circuit, and the other two are 


1408. Surps anp Vessets, J. A. Novello,—Dated 6th 
1880. 4d. 


April, . 
mic vottom of the vessel is flat, and the transverse 
sectional form is everywhere the same; the ends have 
several entering and exit points, and bow and stern- 
like projections united by inclines @ with the flat 


LE | IV} 


bottom. The dotted lines 1 and 2 indicate the 

sectional form of the vessel. Ships thus formed are 

steadier at sea fand Laer t less resistance to propul- 
sion than ordinary vesseis. 

1409. Convertinc ReciprocaTiInc Into Rorary 
Motion, J. 0. Michael.—Dated 6th April, 1880.— 
(Not proceeded with.) 2d. 

Two pairs of —_ are employed in combination 
with two pairs cf pinions loose on a shaft, and with 
clutches by which the pinions when rotated in one 
shaft, al adel racks being operated by a lever or 


ror Scarves, &c., F. N. 
Ma —o ted Tth April, 1880.--(Not proceeded 


Sw own in long lengths is glued on to of 
cardboard and cut up any desired 
ngs. 
1410. Hammer Ciosina Stapte ror Wire, 7. J. 
j Hovel- Gh doris Baron Thurlow. 
giving staple the form shown in 


A 


es the withdrawal of the wire, which is intro- 
uced before driving home the staple. 
&o., H. Langsford.—Dated 7th April, 


The bag is provided with hin 


clasps and fur- 
nished with a stud and tag by w: are 


the clasps 


secured together and shut up when not in use. The 
bottom corners of the bag are attached to straps 
secured to the collar or saddle, or to an additional 
strap, passing round the animal’s body. 
1413. Feepinc to Steam Geverator Fur- 
naces, &c., W. Garner.— Dated 7th April, 1880. 6d. 
1 is the generator, 2 the fire-grate, feed door, 4 
shovel actuated by a lever “~ and wheel 5 to throw 
fuel from a hopper 6 on to te. The fuel is fed 
to the hopper by a recij pron ig 7, driven 
from a pulley or can Shoal 8 working between adjust- 
able straps on the plun; rod connecte 
wedge or plate 12 wor! 
and also to the lever 15 bt 
works in cylinder 18, and is atta tache to ine 15, the 


8) beneath it communicating with the steam 5) 
of the generator. 20 is a weighted lever oftashed by 


connected by link 26 with the damper 25. When the 
piston in cylinder 18 is raised by the pressure of the 
steam in the boiler, the plate 12 is raised so as to 
Foca. th the motion of the plunger 7 and thus stop the 
the damper 25 being at the same time closed. 
When the pressure falls the pressure descends in 
per fire- 
to rotate by the bevel wheel 29. The fire-bars 30 have 
arms 8], and are free to rock on pins. 


ae small jet of water is fo into pump cylinder 


air Fag b, in 
ith the mixes with the 
= — the heat heat evolve the compression 
converted steam, whi 


with the heated air in palling the he working 
The is supplied ity from reser- 
a cock 

with 


operate 


C, and to cut off 
on the supply pipe d is arranged in conn 


N 


dis the pipe to the 


casing communicating with the 
=> air under pressure. An addi- 

jet at i to the combustion 
chamber for prod: eg to mix with the 


forn f k Or waterjet 
orm of s a “ a waterjet may 
provided th the air ~3 passage to the under as 
shown at Below jet are ct are placed in in 
num 


wer of the engine is regulated by by vorceving cams 7, 
on he connected to the admission valves 0, 


such cams made to slide on their shafts by the 


3 
3 
8 
& 


ber 
which a small is 
n is outwards by the in the com- 
against the ation of loaded lever 


r Ba) of one of the end standards 


which carry 
peor way bracket ¢, = flange d, the 
ter circumference of w chiis is oe to the segment 


aa circle, A lever frame ¢ is formed with a corre- 
flange to fit d, on which it turns. A hole is 
¢ concen wil the flange d, and a corre- 
— hole in frame ¢, and a centre pin / passes 
ugh them, and is fitted with an adjustable collar. 
The frame ¢ has a slot in which slides a block g 
net upon the pin of a crank fixed on the end of a 
ing shaft A supported in bearings i. The frame ¢ 
cue a seat & for the axle of the card roller, and can 
be adjusted by screws 1. When shaft A is rotated the 
lever frames at each end move in unison, and the 
roller _ by dotted lines m) is moved to or 
from the grinding roller 6. The bearing i and the 


curved flange x which carries the under guard for the 
card roller are cast upon the bracket. The Second 
part of the invention tes to the cases wherein the 
rollers are carried by levers hinged to the framing ; 
o is one of the levers suspended at its upper end > 
stud p fixed in the standard q which forms part of 

frame’ a. On the lower end of lever o is a slide r fitted 
with a block s engaging with the 1. of a crank disc ¢ 
formed on rocking shaft. The lever o is of cranked 
form, so that a part of it may form the seating for the 
the card roller. Three seatings are shown, either one 
cae ee, according to the diameter of the 


1416. Oxyvorn anp Nirrocen Gas, P. Jensen.—Dated 
“ne April, 1880.- (A communication.) 6d. 
is a rotary pump to deliver air to the retorts and 
onan it to th th the absorbent material in 
them, 6, b are the retorts through which the air passes 
consecutively and gives up its oxygen; they are 
bottom retort through entering. thp 
ex’ 
a suitable 
umidity thereto. Air a enters by pipe 


slo acl abeorbon taining potash or other 

ida thence by pipe into the 

g containin cotton wicks and water, the 
constan' 


the dryer m by the pipe J, such dryer 
chloride of whic! h absorbs the water, the 
then ig by @ pipe into a tube; p is a lamp 
to indicate whether it is nitrogen or air that 
nitrogen collecting gasometer, The 

the 


at its outer end fovmete with teeth 
fatter a wheel 
rel 


pinion r, and on the same shaft as the 
ith a pinion p?, 
ted to admit air to | 


at a higher tem: 

finproved of lever s shown. 

sh in tio with hich fr 
own, ation wi are a) 


automatically putting it into action at 
moment. 
1418. Looms, &., C. and T. H. Brigg.—Dated 7th 
April, 1880. 6d. 
A are the side frames, B curved brackets fitted at 
the back of the loom, and on top of which are arms C 
on a cap D, the end of the arms C having 


connected F to compound levers, 
On the spur rail G are brackets B! with a boss H 


the end of M is attached a chain N working over a 
y O, which is passed over a stud fitted to a link 
secured to the short arm Q of the compound lever. 


according 
which 
pene over a a pulley oe a stud at the top of arm J 
and secured to a spiral apring © W, fitted to a hook 
secured to the front spur of the loom. This 
8 keeps the A in contact with the w: 

over the pulley X, fitted on 
sane of the lever with a short and long arm, and 
is wound a screwed cam and then secured 


the end of down Z, on pos 
the. A whi lever 


in a guide oe the aes ) xed to the spur 

hs Gand O keep an equal tension, ease the warps 
when oe healds are opened and closed, and ee a 
on the fabrics, an oscil! C! is 

made with prolerting end EI rearing F 
secured to the <cames A, oy is a lever G! 
with notches H1, over a hook ona rod 
hooked at the other end to a lever also baving 


secured to frame A. The other end EB 
lever Q! with a notch on its under tide. to which is 
secured the looped end of a rod R! passing through a 
ate $1 secured to the loom V. Over the rod R! and 
Reartag on top of the plate 8! is fitted a spring Tl. A 
washer U1 is fitted on the top of the rod to keep the 
spring in position, and is secured byanut V1. The 

ition of weight LI! is regulated accordin 

ion to be placed on the warps. To reduce the 
pressure on the beams as the fabrics are woven, arms 


W! are connected to compound levers X1 working on 
studs Y! and Z}, secured to brackets A? fitted to the 
spur rail G. One arm W1 is connected to a chain B? 
secured to a rod C? attached to the ‘spiral peng 
the other end of which is secured to a rod 

which a chain F? is attached, and passes over a curved. 
guide plate G? on the end of a preseure lever H® made 


with ahandle I?. The lever a boss J%, through 
which a screwed rod K?, with nuts L? to 
secure the chain F' in — rod M? is secured 


to the other arm W!, which has a hook passing over 
the pressure lever H?, where the pressure is put on so 
as to keep the pressure on the piece beam. 


1419. Preparation or Printina or Empossine Sur 
orn Mepia, J. J. Sachs.—Dated 7th April, 


Supposin, ‘a to be the design to be 
printed, it is fs pared nye nd gelatine, ona 
suitable is afterwards washed, remov- 


nder 


D surroun 


are a number of Jamps J fed with oil by a pipe. H is 
an oblique scratcher or blade, the working edge of 
which is a strip of leather touching the lower surface 
of plate A. To manufacture soot the apparatus is 
slowly rotated, anda slight current of water directed 
on tke plate through the pipe. The lamps J filled with 
paraffin oil are ignited an de posit, soot on plate A, 
which is removed by blade H, on conducted through 
ach l into a ing trough. 
1422. RIFLES AND Fow.ine 
J. “aa April, 1880.—(Not 
‘wi 
The gun has inside hammers, and a lever actuates 
= tock. work mechanism, and withdraws the bolt 
the barrel. This lever works on a separate 
pint Chat of the tumblers, and actuates a cock- 
lever. 
ArmospHertc Cuurx, W. Earle.—Dated 7th 
» 1880.—( Not with.) 2d. 
a4 ollow spindle has near the upper end } 
mouthed scoops, and at its lower end a hollow disc 
with vanes communicating with openings on the 
eins of the disc. The disc is pivotted on the 
ttom of the receptacle holding the milk, aud the 
upper end of the spindle is connected to suitable 
mechanism for rotating it. Air in at ber 


scoops, down the and out of the disc, and 
mixes with the milk. ; 


h.—Dated 7th April, 1880.—(Not pro~ 


-) 
the are set at Fight Lye to the needles, 
ao in leads made to the ren —_ 


$3 


g torces the slides ou Ouler One 
made to enter and fit the matrix B. This matrix & 
consists of a steel collar A fixed by a set screw in the “7 
stationary block i. Within an annular lifter / works 
the central tubular spindle r: with a wheel » for rotat- p 
ing it so as to actuate the lifter which eR angen | 
from rotating with it. The ites and 
slides on the pin o attached to fixed part of the 
tool. Within the — end of spindle m is a screwed 
cavity p to form the nipple, on the sto @ is one of a 2 
pair of lever arms connected to a vooking shaft r and (18) 
a 
A 
2) 1 
© 
| 
sleeve C! projec! rom the front o e casing C. (Ke ==" 
The forward end of this shaft carries a crank plate Batue rel 
ise 
a rod 21 to lever 15, and turning on a pin working [4i6)] ff a 
through the cylinder 18, and having an excentric to i 
actuate a valve beneath the piston. The lever 15 is i 
20 
ry ib the surface, thus obtainin; i 
gan impression which may 
=) a N y uae be printed from direct, or a cast copy or impression 
. Ma Gli d 7 EA taken from it by any suitable process. : 
Cr ce 
| 1420. Propvucine O1-soot, G. W. von Nawrocki— 
Dated 7th April, 1880.—(A communication.) 6d. 
1 2 The apparatus consists of a round plate A witha 
$s y flange, and fixed on the shaft supported in the 
{ ) bearing B, and carrying at its upper end a worm- 
— 1) FA wheel d driven by a worm. Plate A is cooled by 
“ar a charge pipe through which water runs into groove 
ing the whole apparatus. UME A 
into ila) 
car! 
cl 
/ 
h. air then passes by pipe i with hygrometer j 
and automatic regulator to the bottom Yetort If f 
YT ¢ N the air receives too much moisture it is conducted to for : nee 
\ = 
i. 
dicular to the axes of the wires, an two lover 4, 50 98 to 48 | 
form another circuit. By arrangemen ere poh 
will be no induction between the two circuits. | 7 ¥ 
fires 
A 
| ca gastud, and on which works a lever with 4 
| long arm I movable balance weight and a 
short arm J struck from the centre P?, Leming a 
Ae |} — 4 quadrant on which works a pulley K fitted on 
c a stud secured in the forked ends L of a rod M._To 
" zz he pulley K travels on top of arm J. and works up 
m pay to allow of the thr es 
between the needks and laying thet 
the stems and under the beards thereof during the 
descent of the needles. Gripping rolls are substituted 
for the ordinary elastic wiper. 
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1425. Bicycies, B. H. Hodgkinson.—Dated 7th April, 
1880.—{ Not with. 


) 2. 

The oa wheel is in front of the large 
ated | 
is gov a ig over ys ani 

centre of the large wheel. The large wheel is pre- 
vented from falling overs § by two side wheels. 
The Sores wheels are pro with cranks capable 
of isconnected, so as to on projections 
the _ pare is holiow, and drive the wheel onl 

rward direction by a movable rate ratchet fix: = 
‘eee, which allows them to remain without revolving 


1427. Portaste Hotper ror Books, W. R. La 


proceeded ) 

A box to receive se materials has four or more 
cords, and above it is a flat board forming the cover, 
which is secared by the cords. A second board is 
arranged above the former, and two uprights are 
attached to it, a hand being fitted to them and arranged 
so as toturnin the upright and be fixed 4d a nut. 
Between the upright is a box for pens or pencils, and 
a slate is suspended beneath | the box by hooks. 
A ruler slides in the upper board. 

1428 anv Serrine Saws, A. M. Clark. — 
Dated 7th April, 1880.—(A communication.) - (Not 


is consists, First, of devices to impart an elastic 
stroke to the file ; Second} y, means for raising the file 


ing 
Tenthly, a double adjustment of the wrist pin, con- 
necting with the file driving connecting rod. 
1429. Hypraviic Presses, J. Bennic.—Dated 8th 
Aprit, 1880. 6d. 
The press consists of a ram A working in a cylinder 
jameter than the cylinder of the ordinary 
hydraulic press. To fill this increased area the ram 
has at its lower end a piston C, fitting water-tight into 
the a and to the space between which and the 
bottom of the cylinder water at gravitation pressure 


429) 


is admitted by the pipe and screw valve D, and 
exha the pipe E. A port is cast in the 
side of the cylinder for the passage of water down- 
wards and upwards to and from its lower eni, or the 
water may be admitted to, and exhausted direct from 
the bottom of the cylinder by pipes and valves placed 
conveniently for that purpose. 
1481. Crank Suarts Axes, 7. Turton.— 
Dated 8th April, 1880. 
The crank pin « and i b bl of the cranks 
are made in one piece, and the two crank shaft ¢ 
forged with the crank webs d dl, 


parts b b! have 
my 
8 


ves ¢ toreceive projections f on the crank webs dd. 

e grooves and projections form aes joints, and 

keys g hold the — closely Bolts and nuts 
a ford rther secure the parts and 2 strong durable 


1482 A. H. Hearington.—Dated 8th April, 


1 is vertical 2 its cover attached 
with a stuffing box and lead packing, its 
part forming a recess 4 to receive the h 
en a the space between which is filled with 
and 7 are openings closed by covers, one 
which ‘shel is fed to hopper 5, the covers being raised 
and lowered by screw and nut; toothed wheels 
revolve the hopper when desired ; ‘12 is a transverse 
across the furnace fitted into the lead joint at 
and forming a water-cased funnel dipping into the 
transverse cylinder 19. There are openings from the 
hopper to the funnel, and cylinder 19 passes through 


annular water spaces stuffing-boxes being also pro- 
vided and fitted with packing rings con water ; 
a lower air tube opens to the end of cylinder, and 
through which air passes to the 
The has a double case, between 

reulates; 31 are hollow fire-bars 


ash pan 34. A central 
communicates with the water space, “snd within fhe 
a second pipe communicating at one end with the 
space thro openings in the end 47, whilst its other 
end with connected to the 

p. The inner its inner turned 
Back and forced into lead @ recess, 


while its other end is tightened by a screw and nut, 
and stuffing-boxes are ed. opening serves 
to first ignite the fuel, and is then closed. The 


is fitted vith packings, 50 are chambers with outs 


51, capable of being closed iy 
ss ash pans 34 the passages through it = 

the water space 47 (chown | in dotted | lines 
pry 54) can be made to e with b 
50, into which the ashes fall. A studing. box surrounds 
the axis of the ash pan. Wheels are provided to remove 
the apparatus from place to place. 


1434. Treatinc Woot, J. F. Harrison.—Dated 8th 
, 1880. 6d. 


The driving shaft revolves in bearings on - By 
frames, and to it are securedtwo circular frames D 
kept in position by stays. The circular frames have 
bearings for the trunnions of cisterns H secured 
in position by caps with —— through which studs 
secured in the tops of the bearings. Inside the cis- 
terns are placed three wire net receivers, each re- 
ceiving a separate quantity of wool. The cistern is 
closed by cover O and water admitted. Between the 
bottom of the lower receiver and the bottom of the 
— isa space P to receive the potash solution 

ing from the wool, which solution passes through 
the bottom wire net of the iower receiver, and through 


[1454] 


by movable doors 


the sides of the three receivers, spaces left be- 
tween the sides and the inside of the eg ms pro- 
vide for the from the chamber or space P. 
The cisterns are fitted with small wheels S to facilitate 
their removal. The ——- is driven by a fast 
pulley on the driving t on which is also a loose 
y- On the side of one of the circular frames D 
a circular rim on which is a brake W actuated 
by a bell cranked lever with a long and short arm 
and working on a “— 4 a in lugs on a support 
secured to the frame. Wie cee bent it 
into falls the ina solution 
cisterns and through the 


me al tus for ep! products from the 
destructive distillation of sawdust and other small 
wood, consists of a retort containing shelves a with a 
space between their ends, and the ends of the retorts, 
shelves, at the ends they receive the wood from 


wheels c? driven by worms d? 


hinged 
flaps g kept in contact with the nie by weighted 
levers hk. The chains c have scrapers over 
the shelves a to carry the wood forward. The 
J hasa slide valve & and a cover k?, so as to een. 
the escape of gas. The gases evolved pass throu 
ss yi A weight lever J bears on one of 
eeps it in ages but should the machine 
the worm will down the 
and the lever up ti of 
which is connected with the po inlet of the motor 
driving the shaft d. 
Boots anp J. H. Johnson.— 
.—(4 communication. )—( Not 


consists of means for aie of thee the extent of 
the wire feed to jai nails of th e required length, 
and in the manner of cutter 
and carrier which severs the length of wire and ¢ maps 
it to the point where it is acted upon by the driver. 

1488. Hypraviic Apparatus ror Drawine Corks, 


R. H. Berkeley.—Dated 8th April, 1880.—(Not pro- | 


ceeded with.) 2d. 
takes, such bar being actuated by a small hydraulic 
pump. 


1440. Secuninc rue Hanpies or Spapes AND RAKES, 
W. R. Lake.— Dated 8th April, communi- 
cation.)}—(Not proceeded with.) 2d. 

To the top of the blade is secured a spring 

extends upward partly along the handle, and ‘ppodie 

it is a similar spring, the handle being inserted 

between the two springs, over which passes a conical 
ring holding them securely together. 

1441. Sayrrary AppLiances FoR SINKS, CLOSETS, 
ay C. T. and C. Brazier. —Dated Sth April, April, 
1 


As applied to sinks the apparatus consists ofa tank or 
inte’ tor A, a receiver B for fat which accumulates 
round the sides, and also contains at the bottom a 
deodoriser (prepared lime). E is 7 outlet of liquor 
in the side of the a. F the discharge of 
liquor to drains ; G pipe from sink into receiver; H 


UF 
air pipe in short leg of syphon, which stops any float- 
ing grease or fat the s All 
e lime rou; perfora ions 
therein to the Ay 
when passed into th: drains. 

1443. Boots Pearman.—Dated 8th 


April, 1880. 
Theshankis first shaped tothe inner sole, and is partly 
Es and partly y pegged on to the sole, before the 
itter is secured to the boot, the pegs being driven 
downwards from the upper side of the shank into the 
sole. In the same manner the several lifts of the heel 
are pegged to the sole from its top side. 
1444 Masuinc on Beer, &c., J. Barton.— 
—Dated Sth April, 1880. 6d. 

A is 2 copper vessel with a convex bottom, B is a 
tray or sieve capable of being raised or lowered by 
ra C operated by hand wheel or crank D, and gear- 

ted by rails and bracket F. G' are coiled 
priiee through which cold water passes to cool 


| 
FRE 


the liqu' ad, being the 
J conveys gas toa burner Arie 


is placed on the tray B which is lowered into the 
heated water in the co) vessel A. The grain is then 
removed, and hops p! on the tray and boiling 


ormed. The liquor is then cooled the 
and balm or yeast is introduced through the 
sliding door L for fermenting purposes. 
1446. Decornticatinc TexTILE or Fisrovs Svus- 
BE. Couty.—Dated 8th April 6d. 
Each packet of china grass is introduced by its large 


motion of D ks gradually between the 
and C Connal with blunt blades, 
Pram une and — the stalks and clear their fibres 
from leaves, wood and = cylinders B and C 
are adjusted by screws E. The cord J runs over 
Risa L which is adjustable so as to —— cord. 
is roller which acts on 
talks, which are suspended from the hooks D!. 


Sxvuicats, &c., A. 8, Nixon,—- 
Dated 8th April, 1880. 6d. 

a is a sash bar with grooves or recesses in opposite 

sides, the upper groove b to receive the lower edges 


of the panes of glass, and the lower ve c the be 
edges of same. The inner side 6! pal poae bis 


clined towards 5%, so as to direct the pane upward 
towards the outer side of the groove, Pyhich is of 
rounded form, and is cut away at intervals, leaving 
nodes for water to run off, facilitate which also 

e bar is bevelled at a?. 

1448. Carrripce Cases on Hoipers, W. B. 
Dated 8th April, 1880.—(A communication.) 

The holder is a case of sheet metal a curved to the 
form of the fire-arm at the part below the breech. 
One end of the case is closed by the cover 6, against 
g at its other’ = the 


which presses a spring ¢ carryin, 
slide d, from which projects a knob ina slot 
in the case, at one end of which is a to hold 


back the spring while filling the case. At the other 


end of the case a is a fla Petpet My 
& te at the e cartridges to the 


the cartridges to 
case attached to the fire-arm by flanges 


for throwing out 
1449. GrapvateD G. .—Dated 8th 
1880.—Not 


April, 

The graduation of the pony is “sffected by the action 
of the plunger in the mould, such } me a being made 
in steps so as to produce a glass of several diameters. 
An elongated lip or channel is also formed to facili- 
tate the pouring out of the measured liquid. 

1450. Preparation ror Curine Liver Rot IN SHEEP, 
W. H. Hea 8th April, 1880.—(Not 


with.) 
es consists of 8 quarts of 
e, 2lb. powdered ginger, 
and 1 quart linseed 
1461. Moutpino, &c., J. H. Johnson.—Dated 8th April, 
The fr B with a sliding val 
e frame A su a a ve 
B! actuated rt pay or cord D. The hi com- 
municates wi ~ tube E ferming part of the rammer 
to which reciprocating is — and which 
has a collar working in a gui funnel F of 
flexible material connects the one E with the hopper. 
A head is attached to the end of tube E, and 
is provided with partitions to distribute the sand 
equally on all sides. The rammer is reciprocated 
the cam I acting on one end of lover K, the oth other 


engages with a collar on the 
This lifts the to down 
again by_a spring, so as to consolidate the 


dri shaft 
loose 7 
with a wheel on shaft i, on which 


lar it revolves on the screw 8 by 
wheel ¢! on the shaft W, carrying a 
a second wheel on the screw 8. Th 

mechanism are capable of lateral ——_ for 
which purpose.they are carried by a frame 

on other frames, along which it is to a 
screw fitted a crank handle. ene 


Dated 9th A cee gd proceeded with.) 2d. 
surface. 


side, and worm 
on the shaft d, which also carries worm gox 
' with a wheel «4, upon shaft ¢? carrying the feed roller 
linder can be tu’ wafd and forward s: ly | e formed with recesses ¢, to receive the wood from 
shake the ashes into the ash pan, which can be 
olved by gearing in the case, formed in the upper : 
of a water space, into which the cylinder 1 
| Ai 
2 SS ‘pe 
i 
Wave, 
end of the file from against lateral displacement, and <I 
determine the depth of cut; Fourthly, means for —— —— = wc 
1 clamping devices; Sixthly. means for adjusting the - Rese Le 
; saw to an angular or straight position; Seventhly, 5! = == 
means for locking and holding the saw; Eighthly, 
the construction of the saw set; Ninthly, means for ea —~— = 
 & 
MOGY 
si 
A = | Cal Chamber, the pro on w en ween 
why 
o ae 
C Z 
H 
= 
| 
HZ | 
Waa 
| 
= 
fil \ / 
\ | / 4 
@ 
Tea Tremovi TOU: a x \ 
| 
A 
line 
é 
| | 
H 
1 | pe 
— T' 
way 
= rames R! an e orm is actua‘ 
K | 4 K carries 
= / tooth wheel gearing 
Qs De the cam I for work- | 
: u a \ es ing the rammer is mounted. As the mould box O } 
is filled it descends. When the mould box is cirou- 
O NZ 
fe y \ P 
— “4 | pig | 
mos Bicycies, &., H. Clarke.— 
the shelf above being extended beyond the shelf above. | 
Sprocket wheels } are carried on shafts 6%, and over | end between the cord J and fiy-wheel D and is seized r 
them pass chains ¢. The shafts b? are extended out- | and the heads brought-over table P. The rotary 


Noy. 12, 1880. 


THE ENGINEER 


to project card discs to a consid 


-sets from the last impression, an 
of the formes of tates to the 


i other ‘ajustabl ban bands between cylinders 
C and F, where the second side is ited, and the 
sheet delivered over roller 10 pw aa cut by a 


serrated cutter a secured in the forme cylinder F, and 
cutting in Fanny on impression cylinders C and D. 
The second web 


, 7, and 8, and adjustable bet 
cylinders D and F, the livered over 
9. The plate-holding hook is vided wit 


vent the te mo 
ped and has a dove' 
pe in the forme cylinder. 
1455. Winp Guarp or Drart 
Reimers.— Dated 9th 


‘piece which slides in a 


internal flange } at its lower oye forming a seat for a 
= Hing @ secu 2 part of lam 
The wind gud of & mak socket 1*, w 


receives the glass cylindrical piece a*, and is fitted 
with a handle C to enable the guard to be raised and 
bring the part a* round the burner of the lamp. The 
ring a limits the upward movement of the wind 


MANUFACTURE OF COAL Zen, &c., C. Lowe and 
J. Gill.—Dated 9th April, 1880. 


soda, or lime obtained -as bye-products are 
combination with the crude tar acid and sitton eh china 
clay, sulphates of lime and iron, to form disinf 
powders, which, on the addition of a cheap 

acid, pane age of evolving in the state of gas or 
vapour both the sulphurous and the tar acids, 

1467. Manvractruxe or Topacoco, A. Prior.—Dated 


bar has two egy ag wooden discs, and 

laced thereon and se; m 

“Basia g the Tolls of: tobacco abeorbing 


pressure applied. The to 
pin to the central rod and the tobacco stoved b; 
roll Lin a the lower portion of w 


ton ries of "ete 
ion es a series o! whic! on the 
port discs se the rolls from z other. 


tobacco 

free thet th doce of ok get attached to 
e oes not get ou 

in the press. ‘whteli 


the centre of the bands, the bands are at 


to over rollers hy guar in a frame from 
which les a project over the band b, and which act 


1459. Compounp ror Capsuine Borries, &c., 8. P. 
9th April, 1880. communica- 
The compound is com gelatine or other 
analogous glue or gum, glycerine, or linseed oil, or 
other analogous fatty body and oalidien of tannin. 


e other, and at the side of one isa set 
drums revolving on an axis, and at the 

opposite side of the other frame is a similar - of 
drums. In each frame near its longer sides 

are two screws, and at each end are endless chains 
travelling across the frame. A number of nipping 


receive four 


of the tufts be ©, and as 
they pass the On arriving 
at the end of this side a nip block on the other 
Game comes into action an the tufts at the 
parts, and conveys them along one side, across 
the end and along er where the uncombed 
in; 


of each te deeper into the fibre 
those on the earlier part. 
& ConsTRUCTION OF H. P. Boulnois,— 
Dated 9th A 1880. 


The illustration’ shows of the 
invention to a drain pipe. At intervals are lengths 
of pipe A with perforations, above which is a funnel 

shaped receptacle B filled with layers of 


stones C, coarse come ent D, finer gravel E, above which 
is earth or mould F. The gases rising from the drain 
are thus diffused t pom a considerable extent of 
earth by which their noxious ingredients are absorbed. 
1462. Preparation or Fruit, 4. J. M. Bolanachi.— 
Dated 9th April, 1880. 4d. 
The fruit known as “‘ ceratonia siliqua” is dried in 
an oven at a moderate heat, and when thoroughly 
is allowed to cool and between rollers a suffi- 
ik the fruit without crush- 


the portion of the fruit deta dotanhod by the rollers. Ap 
from the mixture and serves as a 
beverage. 


1463. Creanine Grain AnD Steps, J. A. A. 


—Dated 9th A 1880.—(A communication. 
A number of aie scouring sak 


passes a central shaft 
fitted with blades or stirrers D thai p Be over the 


bottom of the cham r the grain 
fed therein from the hopper E. ‘At the bo bolton: of the 
casing Bisacom ent Blcon: ablower Fkeyed 
to the central and at the top isa 


B2, containing an e exhaust fan G also keyed 


shaft, which is supported in a foot-step and bearing 
The scouring chambers 
plate with a central 


spout 
1466. Divine AND APPARA’ 


fill air when he 
desires to come to the surface. A ig tube 

allows communication with the shore. propeller is 
fitted to the apparatus. 


1469. Srreet Cans, 7.’ 9th April, 
1880.—(Not proceeded with. 

The vehicle runs on prt A and is made to 

passengers si! g face to face, the door 

Doing placed the tack and the dsfver’s sech in fron, 


1471. Bren, A. W. Gilman and 8. Spencer.—Dated 10th 
April, 1880. 4d. 


@ of magnesium or aluminium mixed with 
or in solution with the chloride of calcium, in_com- 
bination with a soluble sulphite, such as the sulphite 
of potassium, sodium, or ammonium, is used for the 
preservation of beer. 
14°70. Guazine Sirken Fasatcs, 4. 

Lyon,.—Dated 10th April, 1880. 8d. 

a ig A a silk fabric to have been re-dyed and 
dressed, the warp threads e cemented 
and in order to separate — a number of form: 
ing combs are placed end to end and attached to a 
barl. The fabric n * wound on roller m, having a 
tension device and it is led over a large roller z 
clothed with felt and driven by friction gearing v}, x, 
a shaft and a train of wheels from a ley. 
The bowl v1 a nearer to or further 
ction disc by a screw 
so as to vary the wi, The fabric is wound on to 
roller o after being acted on by the combs, The comb 
bars J are pivoted on sliding bearings capable of 
adjustment to or from the drum z by screws, and 
the combs are applied with pressure on the fabric, 


acted on by the combs 
ru g- 


1474. Guass Furnaces, R. Paul.—Dated 10th April, 
1880. 6d. 


The furnace has two tanks 4 and 5 of lar 
form and back to back with a double ition 
wall 6 between them and an intervening space to 
overhea! Tank 4 is heated furnace 7, 
which with its flue 8 communicates therewith. 
Openings 9 are provided at the sides of furnace 7 for 
the introduction of materials which are i on a 
table, and when melted run down into the lower 


GY 
Y 


of the tank ; doors 11 allow the introduction of 
struments for stirring, and at the inner corners are 
flues or chimneys. e fine or thoroughly melted 
metal which y renin to the bottom of the tank 4 finds 
and enters tan which is heated by furnace 14, and 

has holes 15 for wshiving and outlet flues. 

ith A .— (A communication.) 6d. 


ann A contains a wick for the 
of hydrocarbon oi and a supply of oxygen is 
pean ed by a circular interior row of very pipes 
1476} 
B, all proceeding from su) 
A deflector plate Cis is arrenged ranged Ovex the 


burner 
keep the air away and cause more inter- 
mixture of the oxygen gas and the oil fumes. 
14°77. Mera Vessets ror PAckine, 
Contarntna Meats, Frvrrs, T. Harding.— 
Dated 10th April, 1880. 6d. 

The top a of the vessel is attached to the body 6 by 
a band ¢ of lead or other soft metal ered to the 
the periphery, or it may be in the end or , Of the 


(277) 


ve the other and containing water regu 

to keep it at a constant level. Within these tanks 
are two sets of scrubbing devices carried on 

scrubbing devices being mounted 


ma 

means the water is kept at a constant 56isa 
modification to effect same result. 


Iron, &e., W. R. 
» 1880.—(4 comitienieation.) 


white pig iro: 

heated tet gas and hot air, and 
vided with SS eae and, when melted 
ie metal is in imto a Bessemer con- 


1480. ¥ROM WIDE-MOUTHED 
10th 


dort freely the exterior 
of ‘the attached to it at cone and 
and py between the edges of 


the interior of the vessel’s mouth, and Cores 
by side of cork, being the 
side. forcing the ring downw: 
v 


1481. Vantitators, W. A. Barlow.—Dated 
10th communication.)—(Not pro- 


through th doth, and ‘at 


is collected and drawn along 


1482. Srezt anv Inow Inaots or PREDETERMINED 
Weriaut, W. 4. Barlow.—Dated 10th. April, 1880.— 


these upon the U or saddle iron screwed on to a 
ground plate common to several moulds, sufficievt 
een afforded below the moulds to introduce a 

apparatus, consisting of a lever balance 
whose frame A is by four plungers suspended in four 


which attaches the shackle and chain to it, and on one 

or both sides of each end link of the coupling chain 

bein throu; a 

the te turned round and let to drop 

down over the hook. 


377 
: 
‘ : and internal screw threads of suitable pitch cut | blocks are provided to hold the fibrous tufts, and each ae aa Se eee Se eee es through the whole series urtil it escapes at G. 
thereon are placed in the case, and between them and of ant lows gearing with worms, to the square ends of which 
the case are placed three or more balls held in position the screws 
by a set screw. the, also bo engage. with 1470) ge At the of cach tank Pipe, 
1463. Tor Carp Sxocrer, J. Bock,—Dated 9th April, chains, each block fram om, ducts matters which settle A. 
ser caused to travel in les along all sides of the ca . tank into a wi the le g 
the frame. and travels along the oth 6. Be Parts — =4 
This relates to a combination of forme and impres- Fes 
sion cylinders with their set-off rollers and guides for > —— bef ' 
linders. And to the means of remo the different > 
completing the operation. The carding drums are 
m made slightly conical, so that the pins on the latter | 9 is! 
and E and F two forme cylind for print- DD! @ 
web G is fed over roller I under 
YW fy Jw GH 
A ! vaved VF (4, — 
\ \ HEF ESS RS — 
Cy water in the tank and enters a receiver, and then 
4 
re) WY Sy a3 ————S= descends to the tank immediately below, and so on in 
4d. 
ustable bands, between cylinders B and E, under 
ing the seeds, which are then separated by sifting. verter, and from 12 to 15 cent, lime is added, 
is | These seeds are placed in a revolving pan and roasted which has been previously heated to high tem 
at a high temperature to a deep brown colour, when ture. In from ten to twenty seconds after the yond 
pearance of the carbon the first scoria or slag is run 
off, and a rtion of from 8 to 10 per cent. of lime 
4 and the re comple: 
The with wind B having an GY Y scoria, and then causing a current of gas for 
} Y/. ~ ‘Ben Y) several seconds, finally adding from 3 to 8 per cent. of 
ve the over a rou 
| 
| H 
pee alkaline solutions containing crude tar acids, —{4 communication. 
carbolic, cresyllic acids and their homologues, 80 as The moulds stand as usual upon the bottom plates, 
to te the same therefrom, in place of sulphuric 
and Cyaredierte acids hitherto employed. The bye- 
products obtained by this process, namely, sulphites . 
of potash, soda, or lime, are of greater value than the 
bye-products obtained. in former. processes. The ¢ 
sulphites of potash 
m 
9 10d. | 
twists A = 
the ni Z 
bed 
© outer wall is formed of a cylinder of pierced me 
(which are miade in two parts) are removed and farther | the latter 
a 
re applied. after the rolls: are covered | its to ft within the cylinder a! of the 
chamber. The chambers are secured together by tooled take in fram: ble of bein, 
and pillars, and in the hottom of each is a d a gu ev, capa 
charge opening a for the grain. A spout b leads moved backwards and forwards by a pinion On ; 
the exhaust compartment B2 to the open air or t back of the rack are secured the stand F for the 
 hicotine iu the press may be used for fu mg | closed chamber. The is discharged throu! a pte. 
purposes. ydra linders 
1458. Enpiess Banps ror TRaNsPortina Loans, A. Graf.— | | The other parts of the balance are of ordinary form. 
Hodgson,—Dated 9th April, 1880. 6d, with.) 2d. The balance is successively ee at front of the 
Metallic bands are used to transport different | pum tus is fitted te the divers slanting face of the shovel © to 
articles and so as to ensure such articles ane rere I —_ inst the slanting bottom plate J. With a few 
. strokes of the pump the balance, r with the 
bottom K of the mould is easily lifted off, and the 
(i458) height of the lift is limited by shoulders on the Re 
balance frame. 
1405. Covrtinas ron Rattway Carnraaes, &c., W. B. 
1 
y yt veasel.. To open the vessel a knife is inserted under Gets. — Dass 12th April, 1880.—(4 communication.) 
Ht ttt 8 the band ¢ and ron right round the vessel, thereby 
provid enience C a 
= Gas, W. Mann and W. slot or opening Bis the top tho tar 
?. Walker.— Dated 10th April, 1880. 6d. in place of the ordinary round hole to receive the pin 
consists f ber of rows 
on the articles as they pass between them, thereby cash rom bettie ted : 
Pm them to a central position on the band. In from those below and beneath it by Cistunets plate b, 
sty, he laced along each so as to leave 9, series of narrow for the 
edge of the and, instead of forming it with raised Passage of the gas. ‘The whole i» mounted in 4 frame 
as hitherto. @ closed at top and cn the id but open ab 
e spindle carrying and actuating th 
device n the illustration showing the application oi c 
1460. Compina Fisrovs Materias, 7. Gaddum.— 
Dated 9th April, 1880.—(A 6d. 
Two rectangular frames are placed so thai of 
other motor. The enters at EB and passes up 
through pipes” Bt the central spaces of the 
bottom scrubbing devices d of both sets in the lowest 
tank. The current is then divided and passes up 
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1497. Lawnrerns, P. B. Bicknell.—Dated 12th 
April, 1880. 6d. 
The case A of the lantern forms only part of a circle 
in plan; Bis the ordinary bull’s-eye, and C the door 
forming the back. The door C is hinged at c, and 
secw by a hasp and staple cl. The case A has two 
belt hooks a to hang on the waist belt D, and folding 
wire handles a to carry the lantern in the d. 
When the door is unfastened, the whole lantern 
— t the door) may be swung round on ce e 
e door has an lining d, which 
fits the outer casing A and lies flat against an out- 
wardly projecting (ange or curtain d', so as to prevent 
the emission of light around the edges of the door; E 
is a dark slide fitted between the case A and an outer 


on 
t 
4 


jacket F soldered to base A. The mouth B!, in which 
the bull’s-eye B is carried, is soldered to this outer 
jacket, and the slide E is large enough to cover the 
aperture and have its edges received on all sides 
between the case and outer jacket. A handle ¢ is 
fitted to the slide, and works in a slot in the outer 
jacket. G is the chimney and H I a double cap fitting 
removably thereon, and cutting off all rays of light, at 
the same time acting as a ventilator. 


1509. Arrancement or Gas Fives For STEAM 
Borers, &c., C. Kesseler.—Dated 13th April, 1880. 
—(A communication.) 6d. 

The fire-box of locomotive or other tubular boilers, 
or in stationary boilers the space below or in front of 
the boiler is used as a generator in which combustible 
gases are — by means of heaping up the fuel. 
A vault is formed above this g tor and ists of 


tubular vault pieces of fireproof material, having 
narrow lateral mere which they support each other 
ts 


leaving narrow between each other through 


which the generated gases flow. In these slots the 
gxses mix with atmospheric air which fiows through 
the tubular channels in the vault. In the illustration 
H is the ashpit below the fire-bars and G the space in 
which the fuel is heaped upon and above the fire-bars. 
Dare the vault J geee| and the combustion chamber 
in which the and gases mingle, C the tubular 
for air which passes through the narrow 
passages F into the combustion chamber. 
1526. Wuirs, P. 7. Oberentz.— Dated 14th April, 1880. 
6d. 


The whip is made of four or more pieces of cane 
planed on the two sides which are to come into 
contact to any desired shape, the third side or outer 
face of the cane preserving its glaze, and thus all the 
elasticity and stren, given thereby will be retained. 
A whalebone, steel, leather, or other core may be 
enclosed in the centre of the —Oip Instead of whale- 
bone a core made of four strips of raw hide compressed 
into a cylindrical form is placed in the centre of whips 
made as described and in whips of all kinds. 


April, 1880.—(4 communication.) 4 

The case a is divided by a partition b into two cham- 
bers r s, in which moves a float ¢, having attached to it 
a leg or support ¢? mounted on an axle g. The lower 
end of the support is enlarged or weighted at i to 
counterbalance the weight of the float, thus per- 
mitting it to be easily moved by the fluid as it, rising 
in the chamber r or s then being filled, acts upon the 
end of the fioat. The portion of the case between the 
chambers, the interior wall i of which forms a valve 
seat, is provided with ports 8, 4, 5, and 6. The inlet 


for the water case is at j. Port 83 permits fluid to 
enter the space within the valve seat; 4 and 5 com- 
municate respectively with the chambers r and s; 
and 5 is the outlet. In the valve seat works a valve 
i mounted on an axle m, one arm of which extends 
upwards, and is acted upon by projections on the 
valve tripper in the form of a loose arm sus- 
tained by the axle, and provided with a weight 72, 
the tripper being free to remove with relation to the 
axle when acted upon by projections on the support or 
counterbalance ¢®, to thereby permit the tripper to be 
moved through the instrumentality of the float in 
advance of the movement of the valve and its axle or 
stem. 
1550. Apparatus ror Scarisc Brrps VERMIN, 
J. C. Clive.—Dated 15th April, 1880. 6d. 

The scarer represented has the figure of a hawk or 

bird of prey with extended wings, and it is made in 


three , the body e and wing* parts f f, made 
preferably of tin-plate or other sheet metal fashioned 


by dies in a press. At the sides of the body part e 
are ears g, and at the base of each wing part are 
similar ears h. At the sides of the body are vross 
hollow ribs or guides i, and near the base of the win 
parts are corresponding ribs 4. Theguide & is engag 
with the rib i, and the ears g A are then turned under 
so as to secure the whole ther. The scarer is 
suspended by loop ! from a cord p. 
2192. Macazine Fire-arms, A. Schneider and T. C. 
Blliott.— Dated 29th May, 1880.—(Complete.) 6d. 
Ais the gun barrel and B the magazine opening 
into the space in the frame behind the why The 
breech block C is solid, its upper part having a length 
to fill the space in the frame in which it moves, and 
the rear portion extends down to about an equal 
length. The under surfaces of the top portion are 
curved to admii the nead D of the guard and operati 
lever E. The upper back portion of the head is curve 
about the pinion which the lever turns, and two pins 
F project from this part. The rear portion of the 
breech blocks have holes corresponding with these 


pins, which enter therein and draw down the breech 
block. The space between the holes is less than the 
distance between the pins F, so that the block is 
moved down a certain distance, and then remains 
stutionary until the other pin enters its hole and the 
movement is completed. During the stay of the block 
C the extractor arm is thrown back by the continued 
movement.of the lever E, so as to eject the discharged 
shell by the movement of the head D. The shell is 
guided by the arm M, engaging with a spring catch N. 
The hammer P is thrown back and the cocked by 
the action of an arm attached to lever E. 
3228. Dryinc Sucar. &c., H. H. Lake.—Dated 6th 
1880.—(4 communication.)—(Complete.)— 


The table A is fitted with a steam jacket a. Vertical 
walls a! are erected on the side‘of the table, and the 
sugar is fed on to one end of the table through a 
chute B. The sugar is agitated and gradually pushed 
across the table by reciprocating spreaders and 
pushers ¢, carried by es mounted on wheels, and 
reciprocated by a crank motion from wheel D. In 
moving tow: the receiving end A of the table each 
of the teeth of the spreaders ploughs through the mass 


of sugar in front of the teeth in the next following 
row, which in their turn plough through the sugar 
and wedge it sidewise immediately in the rear of the 
teeth of the front row, and soon. In moving towards 
the discharge end A? the flat sides of the teeth push 
the —_ towards the discharging end. The frame 
has sliding gates E which are raised while the sugar 
is moved to s the receiving end but dropped 
during its motion in the opposite direction. These 
gates are operated by lifters d and pitmans Dl. The 
sugar leaves the table at the g end and 
enters the receiving box H. 


Aw Encine Torown Down AN EMBANKMENT. 
—One of our Scotch correspondents telegraphs 
that on Wednesday, near Greenhill Station, on 
the Caledonian Railway, an engine and tender, 
while passing from a siding on to the main line, 
were thrown from the rails over an embankment. 
The escape of the driver and fireman was mar- 
vellous. Both were badly burnt by the coals 
from the overthrown furnace, and were removed 
to Stirling Infirmary. The accident 
through the points being improperly set.—Globe. 

Rartway AccipENts. —A few days ago an 
accident happened between the Dee railway 
bridge and the Saltney Junction signal-box to a 
train which was conveying a body of workmen 
to afford the assistance required by another acci- 
dent. Information had reached Chester that the 
— of a goods train from Chester had left the 
rails at Holywell station, and a breakdown gang 
in charge of Mr. Carr, assistant locomotive 
superintendent, was immediately despatched. 

en the train reached Saltney Junction, at 
which there are innumerable crossings, the tool 
van in the centre left the metals at the points, 
and the men, with the contents of the van, con- 
sisting of blocks for wedging the line, pulleys, 
and other tackle, were thrown out. e men 
were severely bruised and shaken, but, happily, 
none of them seriously. The permanent way was 
torn up for some distance. Both lines of the 
Great Western system were blocked for about 
three ho and the Irish traffic on the Lon- 
don and North-Western system was tempo- 
rarily worked on a single pair of rails. 
Another accident happened at the Readies 
up station of the Great Western Rail- 
way. A special cattle train from Newbury 
to Taplow was entering the station shortly before 
7 o'clock. The dou, however, were against 
the driver, a man named Reeves, and he states 
that he reversed the lever to stop the engine, 
but through some defect in the machinery the 
lever sprang back, and he could not move it 
again. The engine continued to run into the 
station, where it came into collision with a 
horse-box and a composite carriage which were 
standing alongside the Newbury arrival platform 
ready to be attached to the next up train. The 
horse-box was twisted round and much damaged, 
and an invalid lady, who with her medical attend- 
ant was in the composite carriage, was thrown off 
her couch and much shaken. The engine was 
thrown off the line and ran on to the platform, 
carrying away the staircase at the entrance to 
the foot-bridge crossing the permanent way. 
The platform was greatly injured, but fortunately 
no further damage or difficulty occurred. 
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WEIGHT IN LOCOMOTIVE CONSTRUCTION. 
Tue “Links in the History of the Locomotive,” which 
we publish from time to time as we succeed in picking 
them up, even if worked into a continuous chain, extend- 
ing from 1829 to 1880, would be complete only for a day 
ora month. At the end of some such period a new type 
of engine would be built, and a new link would have 
to be added to the chain. Put in another way it may 
stated that locomotive engine construction is a thing of 
continual progress, It is difficult, indeed, to find any branch 
of mechanical engineering in which changes in design, 
and form, and proportion, so rapidly succeed each other. 
There is not a railway in the kingdom which is now 
worked by engines of precisely the same pattern as those 
in favour ten or even five years ago, and it is to be 
assumed that novel types are adopted not simply for the 
sake of change, but use some advantages are sup- 

to be gained. A glance at the direction which 
rogress in locomotive ,construction is takirg may not 

The most prominent feature in the modern British 
locomotive of the most improved type is its great weight. 
English and Scotch locomotive superintendents have 

ne on year by — making their engines heavier and 
Reavier, and we have no reason whatever to think that 
finality has been reached in this direction. Locomotives 
are not made heavier for the sake of securing adhesion 
alone, but in order to secure immunity from break- 
ing down. In other words, they are made much 
stronger than they used to be. Thin boilers, and 
frame plates seven-eighths of an inch thick, have given 
place to lfin. plates; cylinder castings are heavier, 
motion bars have increased dimensions, pins are made 
larger. In short, engines are made stronger all over 
than they were made a few years ago, and for the same 
reason they have risen from a maximum weight of 30 
tons or thereabouts to a maximum of 36 tons, or even 
more. We speak now of tender engines. In tank engines 
the change is still nore marked ; up to about fifteen years 
ago a tank engine which weighed more than 30 tons was 
an exception. At the present moment there are bogie 
tank engines working the Tilbury and Southend Railway 
which we understand weigh 56 tons in running order. Mr. 
Kirtley’s Crystal Palace tank engines weigh about 50 tons 
in working order, and various other examples of heavy 
engines could be cited. We may be excused perhaps if 
we digress here for a moment, to say that it is by no 
means easy either to ascertain the weight of an engine in 
working order or the distribution of weight on the wheels. 
Locomotive superintendents do not always possess the 
means of weighing their engines as a whole, and they 
even less often can weigh them wheel by wheel. For 
this reason rather vague statements get into circulation, 
some of which are not quite true, while others may 
true. We recently heard it asserted, for example, that 
8ft. driving wheels of the single outside cylinder, 
engines of the Great Northern Railway carry 19 tons 
or a little over now, or about four tons more than 
they did at first, as they were found to lack adhesion. 
The extra weight has been obtained, of course, by a re- 
adjustment of the — Whatever uncertainty may 
exist as to precise weig’ there can, however, be no 
doubt that, as we have said, weight has, on the whole, 
augmented and is augmenting. Not a few experienced 
locomotive superintendents hold that we are in this 
respect progressing in the wrong direction, and that 
7 are now made heavier than they need be made, 
and that just as good results could be obtained from 
lighter machines. The question ought to admit of being 
readily settled. The modern engine is in many cases 
called upon to do more work and harder work than its 
predecessors. This may be granted; but it is by no 
means clear that it must be made heavier to enable it to 
do this additional duty. The adoption of steel rails 
opened up new possibilities to the locomotive designer, 
and he has not been slow to avail himself of his 
chances ; but we may ask, what has really been gained in 
this way? Locomotive improvement means less first 
cost or less cost for repairs, or less cost for fuel or more 
hauling power. Is it certain that: increased weight will 
entail any one of the advantages we have named? 
We think not. One man builds an engine with 17in. 
cylinders, 24in. stroke, and 1100ft. of heating surface, 
which weighs 28 tons; another man builds an engine 
with the same stroke and cylinder and heating surface, 
and it weighs 34 tons. Does it follow that the last must 
be the best engine of thetwo? We doubt it. The 
difference between them will probably be very small. 
They will both be four-coupied, one will have 6ft. and 
the other 6ft. 6in. drivers, perhaps, but the ha’ power 
of both will be practically the same, and in the long 
run it will, we venture to think, be found that the 

t engine will not require more repairs than the 
heavy engine. It may seem a hard thing to say, 
—and we say it with some reluctance—that the 
modern designer of locomotives do not manifest as 
much ageeny or skill in scheming as those who have 
gone before them. The locomotive superintendents of 
to-day have an enormous stock of accumulated knowled, 
to draw upon, which was not possessed by the men of the 
ast generation, and they have, besides, tools and mate- 
rials of the highest perfection, and there are comparatively 
few demands made on their inventive powers. The best 
features in the modern locomotive are its simplicity and 
its workmanship. The display of a little more originality 
would, we have no doubt, materially improve the 
engine. The essence of success lies in putting weight 
into the right place, and in so disposing our materials 
that they may be loaded and worked to the best advan- 
tage. In this way a great deal of weight may be saved. 
Let us cite as an example of what we mean, the stayin 
of fire-box crowns. The bridge stays for a fire-box wi 
weigh with studs, nuts, &c., 15 cwt. or 16 cwt. We have 
heard of cases in which they weighed 30 cwt. The 
weight of vertical sling stays, doing the same work much 
better, would not exceed 5 cwt. or 6 cwt. 


It should by this time be well known that engines 
have to go into the shops for repairs to wearing Be ce 
more frequently than for anyother cause. Axle brasses and 
axles are a fruitful source of trouble, and it is much to be 
regretted that all railway lines are not laid for a gauge of 
5ft. This would have — 34in. more space for bearings. 
Four bearings would have been improved, namely, the 
two crank pins and the two crank shaft journals. The 


be | two first could have each been made about 4tin. long 


instead of 34in., and the latter could have been about 
8in., or even a little more, instead of Tin. To get 
increased surface in these bearings should be the great 
aim of the engineers’ life; if he can succeed he will 
keep his engines out of the sheds. Mr. Webb is appa- 
rently more fully impressed with the importance of this 
truth than any other engineer in Great Britain, and it is 
for this reason that Joy’s valve gear promises to prove so 
valuable. There is much about Mr. Webb’s practice of 
which we cannot approve, and he is content with a want 
of finish and style in his work which is not paralleled on 
any great railway in Great Britain ; but we willingly con- 
e that he does not waste metal, and that he knows as 
well as any man living just what to put in a locomotive, 
and no engineer better understands what are the causes 
which send locomotives into the shops, aud how best to 
deal with those causes. There is we fear a tendency 
among too many designers of locomotive engines to pro- 
duce something which shall be grand and imposing, and 
this is accompanied by a certain degree of carelessness 
concerning the effect which an engine may produce on 
permanent way. Nor is there quite so much solicitude 
to keep down repair expenses as is desirable. When every- 
thing has been made very big and very strong, and very 
heavy, the designer fancies he has done all that is needed ; 
and if his engines make but 12,000 or 14,000 miles in the 
year he does not take himself to task ; and yet had a little 
more care been taken to make the proper things big and 
nothing else, weight might have been kept down, first 
cost reduced, and the staying powers of the engine great] 
increased. We hear every now and then of engines whic 
have made their 90,000 miles or so without going into the 
shops for —— We heard only a few days since of an 
engine which had made 251,000 miles. If we examine them 
we shall find that the secret of their success lies in large 
bearing surfaces, efficient lubrication, and the disposition 
of metal in the proper place. e are writing now not 
for the experien locomotive superintendent—and we 
could name many of them—who fully recognise the truth 
of what we are saying, and for whom indeed we speak, 
but for younger and less experienced men, and these 
cannot too strongly impress on their minds the truth that 
weight as weight is as a rule objectionable in a locomo- 
tive ; and that it cannot be made to compensate for want 
of care and skill in proportioning the various parts of 


be | the whole machine to the discharge of the special duties 


to be performed by each. 

The augmentation in the weight of the modern British 
locomotive with which we have been dealing is due in 
same measure to the extended adoption of the bogie. 
It was originally invented in this country, and went 
thence to the United States. Here the earlier lines— 
like the Manchester and Liverpool, the London and 
Birmingham, and the Great Western—were nearly level 
and very straight. On such roads the bogie was a super- 
fluity, augmenting weight and doing no good; but in 
the United States matters were different. There roads 
were bad, steep, and crooked ; pe engines could not 
traverse them, and speeds were slow, so bogies carried 


the leading ends of the engines and balance beams the | ProSsS*: 


trailing ends. In process of time we began to make 
crooked and hilly and it was found advisable to 
adopt the bogie, which is rapidly growing in favour in 
this country. Tt is now in use on the Midland, the 
North British, the Lancashire and Yorkshire, the Great 
Northern, the North-Eastern, the London, Chatham, and 
Dover, the London and Brighton, and many other im- 
portant railways in Great Britain. Equalising beams are 
not so much in favour. Itis not easy to say why. Mr. 
D. K. Clark’s dictum that they make an engine unsteady 
did much at one time to stop their adoption, and they 
have not since increased in favour. They are, however, 
in use on several lines. The London, Chatham, and 
Dover and the Metropolitan Railways may be cited as 
examples. The bogie is no doubt of value in saving 
permanent way, because it consolidates it and brings it 
to its bearings before the heavily loaded wheels reach 
any given spot ; but the bogie is by no means free from 
defects, It adds a good deal, as we have said, to the weight 
of a locomotive, and yet more to its first cost. It is a note- 
worthy circumstance, that as our oman departed 
from the original perfection given to them by such men 
as Brunel and Stephenson, and we have adopted the bogie, 
so in the United States, since track has been improv 
there a tendency has grown up to abandon the bogie and 
adopt the English system. The change has begun with 
cars. Experiments have been made which show that the 
resistance of bogies with a very short wheel base is much 
ter than that of bogies with the axles far apart; and 
our-wheeled goods wagons of the English type are now 
being tried on American lines, and we have very little 
doubt that locomotives without bogies will soon be built. 
Some of the Pullman cars are carried by bogies with six 
wheels in each, and a wheel base of about 15ft., and it is 
obvious that if these can get round the curves met with 
a locomotive properly designed and without any bogie 
can have no difficulty. It is also noteworthy that Ameri- 
can engineers are following English practice in another 
respect, and are building locomotives with one pair of 
ceving wheels only—a thing hitherto unheard of in the 
United States. 

We have said that weight is objectionable in locomo- 
tives, and we feel that it is necessary before concluding 
to explain precisely what we mean, for so far as adhesion 
is concerned a locomotive cannot weigh too much, and 
the heavier it is the better. But the locomotive and the 
permanent way ought always to be regarded as parts 
of a whole; just as much one with each other as 


which carry it. As regards the rails, the lighter 


wheel on one pair of wheels, which is too much. In 
practice it will not be found, we repeat, practicable to 
make a four-coupled engine too light, but it will be very 
easy to make it too heavy by putting metal where it is 
not wanted. Every engine is too heavy which possesses 
more — than just enough to enable it to perform its 
work with efficiency. Drivers, we know, like heavy 
engines, because they do not slip in bad weather; but a 
few pounds of sand will asa rule do the work of some 
tons of iron, and much better, and locomotive superin- 
tendents should not permit themselves to be too much 
guided by the utterances of their men. The American 
engineers first taught us the real value of sand, and Mr. 
Adams, when on the North London Railway, showed us 
how to use it. A little consideration should be shown 
for permanent way. Working —— have of late been 
increasing on all our railways, and it is worth considering 
whether some of this augmentation may not be due to 
the growing use of heavier and heavier engines. It may 
be that the demands of traffic are so importunate that they 
cannot be dispesned with, yet the running of 20 or 25 ton 
locomotives over 75 lb. steel rails presents a tempting 
picture. Such a road under such engines, once made, 
ought to last almost for ever; we cannot have 20 ton 
engines, but the nearer we can keep to that weight the 
better for the road and the shareholders. 


THE STEEL MANUFACTURE IN CLEVELAND. 


Own Monday evening, Mr. Windsor Richards, at the first 
meeting of the session of 1880-81 of the members of the Cleveland 
Institution of Engineers, delivered the following inaugural 
address :— . 


Gentlemen,—My first duty is to thank you for placing me in 
the honourable position of | we ye of the Cleveland Institution 
of Engineers. I feel that I shall have the support of the Council 
and of the members, and I hope, with your assistance to so dis- 
charge the duties of os office that the interests of the institution 
shall not suffer at my hands. In my address, I do not propose 
taking a wide range of subjects, but intend rather to confine my 
observations to mutters closely connected with the particular 
business of this district, and more especially to the manufacture 
of iron and steel, and to bring before your notice some examples of 
the most recent practice and improvements in the plant and 
machinery connected with these important industries. The 
drawings with which I shall illustrate my remarks are correct 
representations of the most improved machinery erected b 
eminent firms at home and abroad, and being drawn to scale, wi 
be useful as works of reference, and at the same time form to 
some extent a landmark for future comparison. We advance b 
such almost insensible gradations, that some 
— we “*excellence,” is necessary to note the progress we 
make. 

Coal and Coke.—The coal trade in this country has made no 
during the last four years, the output per annum remain- 
ing stationary at 134,000,000 of tons. Machinery has only been 
to a very small extent used for the winning of coal, and little 
necessity has existed for its extension and improvement, for there 
has been, and there still is, an overabundant supply of cheap 
labour, and the possible production is greatly in excess of the 
demand. Speaking generally, there can be small doubt that this 
enormous quantity of coal has been placed on the market with no 

rofit, if not at a loss to colliery proprietors. There is no good in 

iding the fact that large tracts of the best coking coal in 
the county of Durham have been worked out, and tho 
there is still a very large quantity of good coking coal le’ = 
yet some of the inferior seams are being largely work 
with but little attention being paid to the clearing of the coals 
from these inferior seams. That the coke is not generally so good 
now as it was a few years ago is proved by the increased quantity 
required per ton of pig iron made. The subject of cleaning and 
crushing coals for the manufacture of superior coke is one well 
worthy the attention of the members of this institution. We in 
Durham have taken great credit to ourselves for the high quality 
of coke we produce. We do not deserve that credit, for in the 
common “‘ beehive” oven, with coal simply tipped into it almost 
anyhow, in the most unscientific manner, the very best quality of 
coke has been made ; but the time is on us now when this must 
be —— We must make good coke from the inferior seams of 
coal. No district has paid more attention to this question than 
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Westphalia, They have a coal containing 14 per cent. of ash, and 
have spent large sums of money to determine the best kind of 
coal washing and crushing machinery and coke oven. Some eight 
years ago I examined carefully some of the best coal-washin, 
machines in Westphalia, and introduced a very effective and self- 
acting machine, the construction of which was based upon the 
following principle :—Take a syphon or U pipe—Fig. 2—made in 
glass, place water in one leg, say 10in. high, that being the su 
thickness of the of coal proposed to be washed, fl 
into the other leg of the syphon with a liquid having double the 
density of water. These have the relative specific gravities of 
coal, which is 1°30, and shale which is 2°60. The two liquids 
will then occupy the positions shown. Draw the lines A B and 
C on the syphon, across to the coal-washing box, and with the 
flat plate shutters adjusted to the lines given, it will be found 
that the solids obey the same law as liquids, and the coal will 
pass over the plate A, and shale over the plate B, completely 


the table of a planing machine and the V grooves 
the locomotive did all in his power 
to keep down weight, he could not get rid of it so far 4 
as to reduce the efficiency of a four-coupled engine. 
He might, it is true, diminish the hauling powers of a 
single engine; but as these have or ought to have in all 
cases large driving wheels, their power of pulling is never 
very great. Of the five or six tons unnecessary weight 
now and then put into an engine, only a portion vnabes 
the driving wheels, and it will be generally found that a 
four-coupled engine which weighs more than 30 tons is 2 
very severe on the road, unless it has a bogie; 
nominally, 30 tons means 5 tons a wheel, not too much 
for a steel rail it means 7 tons 
| 
i 
WATE 
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separated one from the other, and so long as the same specific 
ee are maintained so long will the shutters work without 
urther adjustment. Of course this system is only applicable to 
rough small coal. After being washed this rough smal! coal is 
crushed into fine dust by a Carr’s disintegrator, which ensures a 
denser and more uniform quality of coke. The dust coal is 
washed in a different way, as no grating or siever is appli- 
cable. The fine dust would fall through the sieve and 
be wasted, or clog up the holes. ‘A layer of fels 
in small cubes is laid about 3in. thick on a frame. he 
felspar has a specific gravity less than the shale and greater than 
the coal. A short-stroke quick-running piston agitates the water, 
separating the small cubes of felspar, and so allowing the denser 
particles of shales to fall through its interstices, whilst the lighter 
os of coal fioat away into a receptacle. When the water 
rains away the coal is dry enough to be disch: into the ovens. 
But even after this careful treatment, the Westphalian coal 
requires a hot oven, and the “‘ beehive” is unsuitable; and after 
a large expenditure of time and money, they have adopted the 
Coppeé system of coking. There is scarcely any other oven now 
in use in that district. These very excellent ovens are full 
described, with drawings, in Dr. Percy’s work on fuel. Coal- 
washing has been commenced in Durham, and the system adopted 
is that of the ordinary trough of about 180ft. long, and a fall of 
lin. in the yard. A stream of water carries the coal and shale 
along the trough, and they must be constantly stirred up by men 
with rakes and shovels, so as to effect separation. This system 
is — and the plant inexpensive, and effective when proper] 
attended to; but, like everything else dependent on roug 
manual labour, the results are unreliable. A great difficulty 
met with is the drying of the coal. Wet coal cools the oven so 
auch that the coke is often very spongy, aud so rendered unfit 
for effective duty in a high blast furnace. Large tanks must be 
= so as to give time for the water to drain away from the 
coals. 

Tronstone.—There is no industry of mere importance to this 
district than that of the ironstone mining, and the economical 
production of ironstone can scarcely be overrated, when it is 
remembered that about 34 tons are necessary for the manufacture 
of aton of pig iron. Machinery has already been introduced 
for winning the stone, and its improvement and extension are 
well worthy the careful attention of the members of this Insti- 
tution. I believe that Mr. William Walker, of Saltburn, was the 
first to introduce machinery into the Cleveland mines. He 
adopted the ordinary rotary spiral drill driven by a pair of small 
* engines worked by compressed air. Before deciding on the kind 
of drill to be adopted at the North Skelton Mines, where the iron- 
stone is extra hard, we carefully investigated many of the rock 
drills in use, and finally determined upon the percuesive system, 
the drills being of simple forms, requiring such slight repairs as 
can be effected by the ordinary blacksmith at the mine. 
At the North Skelton Mines there are at present seven 
machines at work, which are distributed over certain districts. 
Each district consists of ten working places. A direct-actin: 
horizontal engine fixed on the surface, having 20in. steam an 
22in. air cylinders, 4ft. stroke, supplies air to the machines at a 
pressure of about 70 lb. per square inch. The engine is suffici- 
ently powerful to work twelve machines. The compressed air 
is forced down the shaft and along the main roads east and west 
in 6ir. pipes. The pipes along the roadway are 4in. diameter. 
The machines have Zin. and the working places lin. wrought iron 
galvanised pipes. At present each machine only produces about 
50 tons of ironstone per shift of eight hours, but a machine has 
occasionally got 75 tons, and in a few instances 96 and even 107 
tons in eight hours. For 50 tons of ironstone got, about 25 holes 
lin. diameter have to be bored to a depth varying from 3ft. to 
5ft., according to the hardness of the stone, sae 100ft. depth 
of ironstone pierced per machine per eight hours. After being 
placed in position the drill bores the stone at the rate of 
16in. per minute or a hole 4ft. deep can be readily made in 
six minutes, including the time for changing the drills; whereas 
an ordinary miner would take fully sixty minutes to putin a hole 
4ft. deep, by “‘tamping” or “‘ jumping” with a barin the usual way; 
so that the machine does easily the hardest and most fatiguing 
work of the miner. One machine employs two miners and a boy 
who attend to the drilling and blasting, and four labourers who 
break up and fill the stone into the tubs or wagonettes. Iron- 
stone mining by machinery is comparatively new in the district, 
and the miners have not re got well into the way of using it ; 
but there can be no doubt that with ordinary diligence one 
machine can produce from 70 tons to 80 tons of stone per 
eight hours’ shift. The kiud of machine adopted at North 
Skelton is that known as the ‘‘ Burleigh,” the principal parts 
of which are the cylinder, piston, the cradle, with guide stays in 
which the cylinder travels, and the drills. The piston travels 
backwards and forw at a rate which gives 300 blows per 
minute, and for eighteen blows given it revolves once. The 
cylinder moves along the cradle, and is fed by a screw worked by 
hand, automatic gear for this purpose having been found so far 
unsuitable, owing to the various degrees of hardness of the stone 
to be bored. As soon as the drill has been fed in the 2ft. length 
of screw it is withdrawn, and a longer drill substituted. Drills 
are made of different lengths, and the points of various forras. 
The half-moon shapes are very suitable for the first and second 
drills to « depth of 3ft. The air exhausted from the machines 
has a beneficial effect in ventilating the working places. The 
success of this machine, or, indeed, of any other, depends upon 
the handiness and simplicity of the carriage on which it is 
mounted. The carriage has received very careful attention from 
Mr. Chisholm, the engineer of the mine, and is very ingeniously 
arranged and well pted for its work. he carriage must 
be constructed so that it can be very quickly brought up to its 
work, and be quickly removed to another working place. It 
must allow the drills to work at any angle, and to drill at any 
point of the working face. 

Blast Furnaces.—Some years ago this district took the lead in 
blast furnace construction and ame and may still be proud 
of its best examples of blast furnace plant, but latterly few 
improvements have been made. In 1876 the output of Cleve- 
land pig iron per furnace per week amounted to 330 tons; in 1877, 
377 tons ; in 1878, 406 tons ; in 1879, 417 tons; and this year the 
output will be about 427 tons, showing but small pro- 
gress. Some few furnaces in the district have made 
regularly over 500 tons per week. The manufacture of Bessemer 

ig iron, spiegeleisen, and ferro-manganese is becoming a large 
industry in Cleveland. Before 1876 there was no separate 
account kept of iron other than Cleveland made in the district. 
In 1876 the production was 125,000 tons; in 1877, 200,000 tons ; 
in 1878, 339,131 tons. In 1879 it fell off owing to the Durham 
miners’ strike and bad trade to 274,989 tons, and this year it will 

robably be 500,000 tons. The total production of the blast 
Ssetes of the North of England district will probably reach 
this year the enormous total of 2,490,000 tons. A blast furnace 
practice in the manufacture of Bessemer pi iron worthy of imi- 
tation is that of Mr. William Jenkins, o' Consett, who at my 
request, furnished me with the following information, and the 
results show what I believe to be the best blast furnace in Eng- 
land. The figures are for eight consecutive weeks’ work in hema- 
tite pig iron:—Iron produced, 6454 tons 13 cwt.; average per 
week, 806 tons 17 cwt., 53 per cent of the make being No. 1 
guality. Coke used per ton of iron made 19°21 cwt. The furnace 
is 55ft. high, 20ft. diameter at the bosh, 8ft. hearth, 7 tuyeres, 
4in. muzzles, blast 4} lb. pressure per square inch. There are 
four Whitwell stoves, 22ft. diameter, 28ft. 6in. high, each stove 
having a heating surface of 8200ft.; temperature of the blast 
averages 1200 deg. Fah. Mr. Jenkins attributes these good results 
to the better distribution of the blast, large hearth, Better lines 
of furnace, and good heats. We hear of very wonderful 
results of some blast furnace practice in America, and I have the 
information from Mr, Andrew Carnegie, the general manager 


of the Edgar Thompson Works Pittsburg, that their B furnace 
which was set to work in April last, and is 80ft. high, 20ft. bosh, 
fitted with Cowper stoves, made one week the enormous quan- 
tity of 1200 tons of hematite pig iron. He also furnishes me 
with the following interesting figures, showing the daily output 
of this furnace during the month of October last up to the 


20th inst. 

Date. Tons. dec. | Date. Tons. dec. 

1 163 2110 12 ee 157 0740 

2 166 13 160 1020 

3 175 0460 14 180 2 

4 163 0250 15 160 0520 

5 ° 164 2210 16 147 

6 169 2220 17 156 0240 

8 oe 174 0430/19 oo ce 155 0029 

9 oe 138 20 150 2170 

Total .. ++ 8130 5949 


Average, 1564 tons per day, or 10954 tons per week. The largest 
output ever attained in twenty-four hours was 193°1880 tons. 
bee | expect an average production of 1000 tons per week and 
g commercial results. The coke is high in ash, and will be 
about 2485 Ib. to 2240 lb. of pig iron. The question one ve’ 
naturally asks is—How long will the brickwork stand suc 
driving? Inotice that the Warwick Furnace, Pennsylvania, had 
a very short life of rapid driving. This furnace was 55ft. high, 
16ft. bosh, 7ft. 5in. crucible, and was put into blast on March 
27th of this year, and worked well up to June 4th, when it was 
found that the lining was quite worn out in less than ten weeks’ 
working. The improvements most conspicuous in recent blast 
furnace practice are to be found in the better means adopted for 
heating the blast in the Cowper and Whitwell firebrick stoves— 
improvements neglected by us, but largely taken up elsewhere, 
especially in America, Belgium, France, and Germany. It is 
difficult to ascertain the amount of coke consumed to make a ton 
of Cleveland iron, as blast furnace managers are very reticent on 
this point, but there is little doubt that the consumption of coke 
has of late years increased, and is increasing, and the matter is so 
important to us as adistrict in the severe competition we have to 
contend with, that I purpose taking up a little of your time in 
describing the alterations recently made in these stoves to render 
them simpler and more efficient ; and so successful have these 
attempts been, and so economical and satisfactory are the results, 
that I have no hesitation in saying that the days of cast iron 
pi stoves are numbered. model and drawing show 
fully and accurately the construction of the Cowper stoves. 
The stove is made higher than formerly, so giving largely- 
increased heating surface, which reduces the temperature of 
the escaping gases at the chimney valve to about 400 deg. Fah., 
after having been on gas for three hours, thus utilising to the 
fullest practicable extent the waste gases of the former. The 
stoves are now made up to 25ft. diameter and 54ft. high, and have 
the enormous heating surface of 75,000ft. With two such stoves 
to a large furnace, the heat may be kept on for four hours, with 
a loss of heat not exceeding 150 deg. e combustion chamber, 
or flame flue, has been moved from the centre to the side of the 
stove, as shown on the P sev whereby the whole surface of the 
brickwork is rendered effective for absorbing and giving up heat. 
The gas is admitted at the bottom of this combustion chamber, 
and is split up into three so as to attain a more complete 
mixture of air and gas, which, in the increased diameter of 
the chamber, enables more gas to be consumed, giving a better 
flame to the centre of the flue. The simple means adopted of 
clearing the dust from the stove during tapping time—the man- 
hole floors are hinged, and can, by the aid of a long lever, be 
readily opened and closed —and the sudden letting out of the com- 
pressed air through these openings clears away some of the dust. 
Any dust which may be lodged in the stove can be got down y 
light charges of gunpowder fired through the “ sight-holes.” If 
these simple expedients are regularly attended to the stove can be 
keptcontinuously at work for many monthstogether. Thereisalsoa 
specially constructed down-comer for the gas, with a contrivance 
for trapping some of the dust, and so preventing it from entering 
the stove. The bricks used in the regenerator are made larger 
than formerly, the size now prefer: ing 2in. by 5in. by 12in. 
There are also tiles placed over the very many passages to distri- 
bute the products of combustion equally over the whole regenerator. 
By these means the blast may be readily heated up to 1500 deg. 
Fah, The hot-air valve, which used to be very troublesome in 
these stoves when they were first designed, now works very well, 
and without any water for keeping it cool. The drawing shows 
a very effective and simple valve, which was designed by myself 
about seven years ago for the Cowper stoves erected by the Ebbw 
Vale Company, and which is, I am informed, still at work. It 
has no stuffing-box or metallic packing of any description, and 
requires no water. 

Whitwell Stoves.—At several works which I visited lately— 
Cockerill in Belgium, Denain in France, and Millom—I noticed 
that the Whitwell stoves are being increased in height. Mr. 
Massicks, of Millom, has raised a set of stoves for one furnace 
from 28ft. to 40ft., and finds that the temperature of the escaping 
gases from the 40ft. stoves, taken at the chimney valve, is 
360 deg. Fah., and that of the 28ft. stove, taken under exactly 
similar circumstances, is 495 deg. Fah. th of these were taken 
after having been on gas for three hours. This alteration, by 
increasing the heating surface, gives greater arity of workin 
the blast furnace. These stoves are now being built 15ft., 18ft., 
and 22ft. diameter by 40ft., 50ft., and 60ft. high, according to 
circumstances ; and in America Whitwell’s stoves are being con- 
structed 21ft. in diameter and 70ft. high, each stove having 
30,900ft. of heating surface. The advantages of these 
high stoves are increased heating surfaces, more perfect 
combustion, and reduced number of stoves, consequently 
reduced space and cost per furnace. The gases enter the 
large combustion chamber where they are mixed with hot air, 
drawn by a new arrangement through the bottom brickwork of 
the stove. The flame rises to the top of the combustion chamber, 
then descends three smaller chambers at the same time, where it 
is mixed with more warm air; it again ascends through two or 
three chambers at a time, and finally descends the three or four 
remaining chambers, having been mixed with air at each ascent 
and descent. It then escapes at the chimney valve at a very low 
temperature, say from 300 deg. to 400 deg. Fah. Doors allow 
access for the scrapers for removing the dust from the walls of the 
chambers, and other doors, six in number, allow of the dust, 
which has fallen from the walls, being readily removed from the 
bottom of the stove. This scraping and cleaning of the stove 
need not occupy more than six hours every three or four months, 
and there is no necessity for cooling down the stove for cleaning, 
for directly the blast is shut off the operation of cleaning can be 
immediately commenced. ‘There is a disadvantage in having 
several firebrick stoves working into one large main flue leading 
to a single chimney, as it necessitates the stoppage of the whole 
of the blast furnaces during the time the main flue is being 
cleaned. Perhaps a better arrangement would be to erect a 
wrought iron chimney for each stove, just high enough to convey 
the waste gases over the heads of the men charging the blast fur- 
naces. The chimney coul secured to the stove itself, and the 
waste heat is so low that no damage would result to the plates of 


the chimney. 

The Process.—Since the year 1862 this process of steel- 
making has made immense p' increasing year by year till 
in 1879 the production of ingots in this country amounted to 
834,511 tons. The world’s production of ingots for last year was 
2,700,000 tons. In the Bessemer process, however, there is very 
little that is new to bring before you. Very few improvements 
have been made in the apparatus employed, and with the excep- 
tion of the large and increasing output of ingots per | of 
converters there is nothing of special interest to record. ilst 


England can boast of unsurpassed quality and low costs 
roduction, America must be credited with having obtained 
arger output per pair of converters than any other nation, 
During 1879 there were ten works in America making Bessemer 
ingots, and the output with twenty converters was 829,439 gross 
tons. This year the output for each pair of converters wil] 
exceed 100,000 tons. The largest output of ingots I have heard 
of is that of the Scranton Iron Company, Pennsylvania, which 
the Jron Age reported to be 2720 tons in one week. Mr. Scranton 
in reply to my question as to whether this was correct, and, if so, 
whether it was only a “‘ spurt,” informs me that the output given 
is quite correct, and was followed in the next week’s working by 
the astonishing figures of 2830 tons obtained in the so-called pair 
of 6-ton converters ; but they really cast from. 7] to 8} tons of 
steel per heat. Tbe men at Scranton work two shifts of twelve 
hours each, and make eleven and a-half to twelve turns 

r week, They commence work at midnight on Sunday, and 
Rnish at midnight on Saturday. ‘They consider 200 tons of 
ingots trom one pair of converters per shift to be 

r work, and are not satisfied with less than 225 tons, 

e in England are much behind these figures in ingot making; 
but we are in advance in our rolling mill practice. r. Holley, 
who has always been a great advocate of the three-high system 
for rail rolling, after seeing the pe en yee here, has become 
conve! to the simple plan of two-high rolls with reversing 
engines, which ap enables us, with very little manual labour, 
to roll flange rails 150ft. and 160ft. long, whereby the large out- 

ut of 2200 tons of rails per week is obtained, which will soon 

increased, it is believed, to 3000 tons per week. The saving 
in crop ends is also an important item. e Ramsbottom system 
of reversing the engines has many advantages over the fly-wheel 
system. The engines need not be started till the bloom has 
arrived at the rolls, and may be stopped immediately the bar is 
finished, whilst with a fly-wheel the speed must be maintained 
nearly all through the day, thus losing much power. In the 
event of a “collar” round the rolls, the reversing engine is 
generally stopped in time to prevent damage; but with a fly. 
wheel a serious breakdown is often occasioned. But the system 
of reversing has been looked upon with disfavour by many mana- 
gers and engineers, owing to a supposed greater wastefulness of 
steam when compared with the fly-wheel system. I have recently 
had an opportunity of determining this, and as it is an impor- 
tant and somewhat vexed question, I will detail briefly the results 
obtained. At Witton Park Works there are three mills at work, 
producing about 750 tons per week of ship plates; and 70 
puddling furnaces, with three trains of rolls, All the machinery 
of the works in connection with these forge mills is driven by the 
steam obtained from the spare heat of the forge and mill furnaces 
—there is no hand firing. I will give the leading dimensions of 
the engines and rolls, that you may see the information is based 
upon a large scale of work. No. 2 plate mill and No. 3 forge are 
worked by a pair of non-condensing high-pressure engines having 
30in. cylinders, 3ft. stroke, 55 1b. pressure of steam, and wheel gear 
in proportion of 2°4 to 1. The fly-wheel was 30ft. in diameter, rim, 
15in. by 13in. The plate millrollsare 22in. in diameter, and 6ft. long. 
There are six heating furnaces working into six stock boilers, 
The puddled bar train has 24in, rolls, 21 puddling furnaces 
working into 2i vertical boilers. We broke up the fly-wheel, and 
put slot link reversing to the engines and worked as a 
reversing mill in April, 1878. The mill is doing fully 30 per cent. 
more work with 15 per cent. less cost of labour at the ro! This 
was so satisfactory that we took No, 1 mill in hand. This mill 
and forge were worked by pair of 22in. 2ft. 
stroke, g 3°4 to 1, with fly-wheel 20ft. diameter, rim 14in. 
by 12in. The plate mill rolls are’ 22in. diameter, 6ft. long, 
seven heating furnaces working into seven vertical boilers. The 
forge train has 24in. rolls, 34 puddling furnaces, 19 of them woking 
into 14 stack boilers. e broke up the fly-wheel, and alte: 
the cylinders from 22in. to 27in. in diameter, and put on revers- 
ing gear, and started in June, 1879, with the same satisfactory 
results as before obtained. The third mill remains unaltered. The 
only difference found since the removal of the fly-wheels is that 
the maximum pressure of steam in the boilers is better maintained. 
This experience should set at rest the question of reversing 
engines versus fly-wheels. Compound condensing reversing engines 
will be found to most effective, and the most economical 
system for rolling rails and plates. 

-Open Hearth-Steel.—In the International Exhibition of, 1862, 
Dr. Percy directed my attention to the models of gas producers 
and sprains furnaces exhibited by Dr. Siemens. It was 
not till about the year 1866 that this process of steelmaking 
began to be really developed, but since that time it has grown 

ear by year to a great industry. The production of ingots for 
ast year amounted in this country alone to 175,000 tons. In 
America in 1874 the make of ingots was 7000 tons, and have 
increased gradually till in 1879 it reached 66,290 tons. The 
Siemens open hearth mild steel is a metal of wonderful strength, 
ductility, and uniformity of quality, and which is Leow. 4 pro- 
duced in largely increasing quantities at home and abroad. Ite 
manufacture must be so well known to you that I will not oocupy 
your time in a lengthened description. With a10-tons regenerative 
steel making plant of the most improved construction, ten tons of 
steel per furnace are produced every twelve hours, or ten casts per 
week of mild steel of boiler plate quality. If an ordinary qui «| 
of steel is required, a larger a% per furnace can be obtained. 
One block of gas producers with four holes is sufficient for one 
melting furnace. In England, the pig, — and ore process 
seems to be preferred. Charges of half hematite pig and 
half steel scrap are charged together, and, when melted, about 
30 cwt. of ore are required to decarbonise the bath. Then ferro- 
manganese is added for mild steel, or 20 per cent. spiegeleisen for 
ordinary quality. In France manufacturers generally follow the 
example set by Messrs. Martin, of Lirenil, who prefer to produce 
their open hearth steel by dissolving wrought iron in a bath of 
cast iron, hy which system they also obtain vy satisfactory 
results. Pernot sought to obtain a greater output of ingots for 
a given plant, and so made the sole of the furnace to rotate at 
about four revolutions od minute, and by thus agitating the 
bath he succeeded in doubling the output, and was also successful 
in applying his system to very large furnaces. With some of the 
members of the Iron and Steel Institute, I visited the works at 
St. Chamond last year, and witnessed the successful casting of 
a 50 tons ingot from 20 tons and one 15 tons Pernot furnaces. 
Two Pernot furnaces have been at work at Denain, in the North 
of France, during the last four years. In September last I paid 
a second visit to those works to see specially whether those Pernot 
steel-melting furnaces were still in successful operation, and found 
they were giving great satisfaction; each 7-tons furnace could 
turn out four casts of mild steel per day of twenty-four hours, 
and were making five casts of ordin quality of steel, or 
35 tons of ingots per twenty-four hours. They use pig and scrap 
—one-fifth pig, four-fifths steel rail crop ends, the latter being pre- 
heated in an ordinary furnace. The gawd of coal used — 
of ingots made is 8361b. The cost of labour and general charges 
must be* tly reduced by this increased output, whilst the 
quality of the steel does not seem to be affected. second 
important improvement in this furnace is that the hearth is 
mounted on wheels, and can be readily withdrawn from under the 
furnace roof for repairs, and quickly replaced in position. It is 
strange that this improved system has been so long neglected in 
this country by open-hearth steel-makers, Ponsard has tried to 
advance a step beyond Pernot, and introduces blast so as to com- 
bine the Bessemer and Siemens process. It will thus be seen 
that the Ponsard furnace may be used for producing steel either 
by the Bessemer or Siemens process or by a combination of both 
processes, viz., by blowing the metal for a certain length of time, 
as in the Bessemer process, and then turning the tuyeres out of 
the range of the metal, and completing the operation under the 


action of the regenerative gas flame, as in the Siemens process. 
rable expense, an ex 


Mr. Ponsard has erected, at perimen- 
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rks at Creil, near Paris, There is a 6-ton open hearth fur- 
pe bog erected there on his system, and being in France recently, I 
went to Creil to see the Ponsard system in operation, but was 
disappointed; the furnace having undergone some repairs, 
ar require a few days to dry and heat up. I was informe 
that, with the exception of some trouble with the tuyeres, 
the "furnace worked well, and I have little doubt that such 
a furnace could be made to give satisfactory results and 
produce @ large output of ingots. Ponsard’s object is to get 
over the first part of the process as quickly as possible, and the 
latter part slowly, taking time to test samples in the manner so 
successfully pursued by Siemens. I will not introduce the vexed 
question o' nomenclature beyond saying that I entirely disagree 
with the term “ingot iron,” which some are seeking to intro- 
duce, and hold that the wonderfully ductile metal made by the 
Bessemer and Siemens processes for boilers and shipbuilding pur- 
s is better understood when described as ‘‘ mild” steel, and 
should be so termed. If it is desirable or necessary to be most 
precise, we should add “‘ with so many hundredths or tenths of 
carbon.” Dr. Siemens describes ‘‘ mild” steel as a metal con- 


certainty, so long will good wrought iron hold its own; but I 
have no doubt in my own mind t not many Rae will pass 
away before this problem is satisfactorily solved. Some v 

mild basic steel has been made sufficiently soft to weld; but it 
requires a much higher heat than iron, This is easily understood. 
Every blacksmith knows that the better the quality of the 
material the higher heat it will bear. This v important 
subject of the welding of mild steel is receiving careful investiga- 


ion. 
e Thomas-Gilchrist Process.—A short history and description of a 
process which has created so much interest in the metallurgical 
world during the last two years will no doubt be of interest to 
you. Messrs. Thomas and Gilchrist made numerous experiments 
on a small scale ut the Blaenavon Ironworks, where they were 
assisted by the manager—Mr. Edward P. Martin—and they tried 
also s couple of casts in a large converter at Dowlais. They pre- 
a paper, giving very fully the results of their experiments 
with analyses, which was intended to be read at the autumn meeting 
of the Iron and Steel Institute in Paris in 1878; but so little 
importance was attached to it, and so little was it believed in, 
that the paper was scarcely noticed, and it was left unread till the 
spring meeting in London in 1879. Mr. Sidney Thomas first drew 
my particular attention to the subject at Creusot, and we had a 
meeting a few days later in Paris to discuss it, when I resolved 
to take up the matter provided I received the consent of my 
directors. The consent was given, and on the 2nd of October, 
1878, accompanied by Mr. Stead, of Middlesbrough, I went with 
Mr. Thomas to Blaenavon. Arrived there, Mr. Gilchrist and 
Mr. Martin showed me three casts in a miniature cupola, and I 
saw sufficient 0 convince me that iron could be dephosphorised 
at a high temperature. I visited the Dowlais Works, where Mr. 
Menelaus informed me that the experiments with the large con- 
verter had failed owing to the lining being washed out. e very 
quickly erected a pair of 30 cwt. converters at Middlesbrough, 
but were unable fora long time to try the process owing tothe diffi- 
culties experienced in making basic bricks for lining the converter 
and making the basic bottom. The difficulties arose principally 
from the enormous shrinkage of the magnesian limestone when 
being burnt in a kiln with an up draught, and of the failure of 
the ordinary bricks of the kiln to withstand the very high tem- 
rature necessary for efficient hoaning, The difficulties were, 
owever, one by one surmounted, and at last we lined up the 
converters with basic bricks, when, after much labour, many 
failures, disappointments, and disco ments, we were able to 
show some of the leading gentlemen of Middlesbrough two suc- 
cessful operations on Friday, April 4th, 1879. The news of this 
success seg —. far and wide, and Middlesbrough was soon 
besieged by the combined forces of Belgium, France, Prussia, 
Austria, and America. We then lined oP one of the 6-ton con- 
verters at Eston, and had fair success. e next meeting of the 
Tron and Steel Institute in London, under the pus of Mr. 
Edward Williams, was perhaps the most brilliant and interest- 
ing ever held by the Institute. Messrs, Thomas and (il- 
christ’s paper was read, and the explanations and discus- 
sions by other members of the Institute were listened 
to with marked attention. Directly the meeting was over, 
Middlesbrough was again besieged by a large array o continental 
metallurgists, and a few hun weights of samples of basic 
bricks, molten metal used, and steel produced were taken away 
for searching analysis at home. Our continental freinds were of 
an inquisitive turn of mind, and like many other pratical men 
who saw the process in operation only believed in what they saw 
with their own eyes and felt with their own hands—and were not 
—_ sure then, and some are not quite sure even now. Wegave 
em samples of the metal out of the very nose of the converter. 
Our method of working at that time was to charge the additions 
of oxide of iron and lime at the same time into the converter, and 
pour the molten metal upon them. The quantity of additions 
varied from 15 to 25 per cent.on the metal ch: , according to the 
amount of silicon in the pig iron used. Wesoon found that the oxide 
of iron was unnecessary ; ides, it cooled the bath of metal, and 
we afterwards used lime additions only. After about three minutes 
under blow, a bgp em of metal was taken from the converter, 
quickly flattened down under a steam hammer and cooled in 
water. The fracture gave clear indications of the malleability of 
the iron. When the bath was sufficiently ye i to 
ive a soft ductile metal, the spiegel was added. Other firms 
ave taken up the manufacture of steel on the basic system, 
notably the Hoerde Company, in Wevphele and Messrs. 
Brown, Bayley, and Dixon, of Sheffiel Very interesti 
fevers on the subject have been read by Mesrrs. Pink an 
assenez, and Messrs. Holland and Cooper. On Monday, the 
2rd of August last, I visited the Hoerde Works with a few 
friends, and saw two successful casts in a small converter. 
Imitating the good example set me, and having friends in 
Messrs. Massenez and Pink, I took a sample of the re-melted 
pig as it was running from the cupola to the con- 
verter, and a sample of dephosphorised metal, and of 
e steel, Mr. Cook’s analyses are:—Remelted pig— 
Combined carbon, 2°75; manganese, ‘50; silicon, ‘9; sulphur, 
‘31; phosphorus, 1°51, This analysis agrees with that given ~ 4 
Mr. Massenez in his paper read before the Institute. The metal, 
after three minutes’ after-blow, gave phosphorus ‘13; and a 
further twenty-five seconds ‘10; carbon, a trace; 
manganese, ‘17; sulphur, ‘1’ t this stage of the operation a 
large quantity of was poured out of the converter, and then 
e spiegel was added. ‘The steel contained carbon, ‘19; 
manganese, ‘57 ; sulphur, ‘10; phosphorus, ‘10. The steel wor! 
well under the steam hammer. The was of the following 
composition :—Iron, 10°20; lime, 46°94; silica, 9°67; phos- 
phoric acid, 9°70. On Thursday, the 20th August, I visited 
the Rhenish Steelworks, with several members of the Iron 
and Steel Institute, and the samples brought home were 
analysed by Mr, Cook who shows remelted metal to con- 
tain :—Combined carbon, 2°90; manganese, 1°10; silicon, *46; 
sulphur, ‘16 ; phosphorus, 2°03. The after-blow was very long, 
being nearly ah minutes before the first sample was taken, and a 
further three-quarters of a minute before the second sample was 
taken—in all, five minutes. The carbon lines appeared on the 
Spectroscope in a few seconds after the converter was turned up. 


The steel contained :—Carbon, *28; manganese, ‘56; sulphur, ‘08; 
phooem, ‘08—the metal before the addition of the spiegel 

aving P, ‘07. In a second cast the steel gave: C, M. “40; 
8, 07; P, ‘10. The slag here is not passed off before the spiegel 
is added. The sample of slag analysed by Mr. Cook is 
almost. identically the same as that given above from 
the Hoerde Wor Another cast, made when about 150 
members of the Inatitute were present, contained, I am 
informed, P, ‘13. It was most difficult to get near the workmen 
who were testing the re so great was the crush and the 
desire to obtain a piece of metal, and the wonder was that the 
metal was so well blown and so low in phosphorus, considering 
the circumstances under which the o; ion was conducted. At 


that Messrs. Bolckow, Vaughan, and Co., Limited, were about 
to erect some large converters at the Cleveland Steelworks of a 
size and form which they expected would enable them to over- 
come some of the difficulties which they experienced when work- 
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duced—shows the form and size of the converter adapted. It is 
“concentric,” whilst the old converters are “eccentric.” Duri ing 
the operation of blowing the lime and metal are lif 

by the force of the blast, and when that force is somewhat 
expended the materials fall again on to the bottom in the new 
form, whilst in the old form some portions would cling to the 
nose. The “concentric” form has also another advantage; it 
gives a much larger area of floor to work in, by enabling the 
metal to be poured into the converter when turned on its side 
with the nose pointing away from the converter ladle crane, er 
the contrary of the present practice. On the 18th October last 
this converter was set to work on the basic system, and was 
quite successful, answering the purpose well, and showing 
no more ptoms of gathering at the outlet than when 
making ordinary steel. Our plan of operation is exceed- 
ingly simple. e converter, as is usual, is first heated up 
with coke so as to prevent the chilling of the metal. Then a 
measured quantity of well-burnt lime, about 16 per cent. of the 
weight of molten metal mixed with a small quantity of coal or 
coke, is charged into the converter, and blown till the lime is 
well heated. The molten metal is then poured on the lime addi- 
tions, the blast of 25 1b. pressure is turned on, and the carbon 
lines disappear in about ten minutes; then after about two and 
a-half minutes overblow the converter is turned down, and a 
small sample just made, which is quickly beaten into a thin sheet 
under a small steam hammer, cooled in water, broken in two 
pieces, and the fracture shows to the experienced eye whether 
the metal is sufficiently ductile. If it is not so, then the blowing 
is prolonged, after which the spiegel is added, and is now being 
poured into the ladle, not into the converter. For the basic pro- 
cess the initial bath should be low in silicon, because silicon 
fluxes and destroys the lining, and causes waste of metal ; it 
should be low in sulphur so that the metal may not be red short. 
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pomty one-half the sulphur is eliminated by the basic process’ 
In order to work economically the metal should be taken direct 
from the blast furnace, so as to avoid—tirst, the cost of remelt- 
ing in a cupola; and, second, to avoid further contact of the 
metal with the sulphur and impurities of the coke. It is not an 
easy matter to accomplish in a blast furnace the manufacture of 


FIG .44 


a metal low in silicon and at the same time low in sulphur. It 


would, no doubt, very much iy 2 to keep sulphur. low if 
manganese was added in the blast sepa, but manganese is a 
costly metal. At present we have succeeded in making a mottled 
Cleveland iron with 1 per cent. of silicon and ‘16 su phur, and 
white iron with ‘5 silicon and ‘25 sulphur, which, taken direct from 
the blast furnace, have both made excellent steel. But we have 
another method of cpertting which relieves us from the necessit 
of making a particu quality- of Cleveland pig iron. We e 
this second mode of working the transfer system, because 
we transfer the metal from the acid to the basic converter. 
The transfer a keery enables us to take any grey iron 
direct from the blast furnace to the converter without any con- 
sideration as to the percentage of sulphur, which is always low 
in grey iron, This grey metal is poured into a converter with 
a silicious ran J and desiliconised, when, after say twelve or 
fifteen minutes’ blowing in the ordinary manner, it is poured out 
of the converter into the ladle, and poured again from the ladle 
into a converter lined with dolomite, taking care that the highly 
silicious slag is prevented from entering the basic-lined converter. 
Then in the second converter it is only necessary to add sufficient 
lime for the absorption of the phosphorus of the metal, and the 


blowing then need not occupy more time than is necessary for the 


elimination of the phosphorus, say about three minutes, This 


the meetings of the Institution in mber last, I mentioned | fla 


the old converters on the basic system, Fig. 3—pro- | bee: 


mode of operation will no doubt give the basic lining and bottom 
a much longer life, but we have not yet been long enough 
at work to obtain the necessary experience to determine 
which is the better system of working, but both are good and 
effective, and have given excellent results. I have thus summed 
up in ten minutes what has en about two years of 
constant work and the expenditure of we = sums of money 
to accompli I am now able to say that the basic process has 
been brought to a technical and commercial success at the Cleve- 
land Steel Works of Messrs. Bolckow, Vaughan, and Co. One 
feature in this new process seems to have been lost sight of by 
those who have written on the subject, namely, the possibility 
or otherwise of being able to eliminate ag 4 before thecarbon 
me drops so as to avoid the after-blow. Few give any hope of 
this being accomplished, but when we remember that few gave any 
hope of the basic  cnenape or any other process being successful in 
eliminating phosphorus at the high temperature of the Bessemer 
converter we should not abandon research or relax efforts. It has 
m said over and over again that the basic process was a 
failure and would never succeed. It is a grand trait in the cha- 
racter of our Englishmen, that of not knowing when they are 
beaten. If the after-blow could be avoided, the wear of the 
lining and bottoms would be very much reduced. We know 
already that the basic lining will not be anything like so enduring 
as the acid lining, so = means have been adopted to quick: 
a converter. An overhead steam travelling crane capable 
of lifting sixty tons is being erected, so that directly a converter 
lining has worn out the crane will remove the worn converter out 
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of the way, and bring in a relined one dried and ready for work- 
ing. Fig. 4 shows these arrangements. A very ingenious plan 
for quickly changing the converter without removing the trun- 
nion is that patented by Mr. Holley, the well-known American 
engineer and metallurgist, and with his consent I am able to 
show you the arrangement. Figs. 5 and 6 show the converter 
in its —_—— fastened to the trunnion, and ready for work- 
ing. Fig. 6 shows the converter freed from the trunnion ring, 
and lowered with the floor line by means of the hydraulic ram. 
Then a relined and: dried converter is placed on a four-wheeled 
bogie run from the repairing and drying shed into position on top 
of the hydraulic ram, which is pl directly under the trunnion. 
The water is turned on, and the converter raised into position, 
passing easily through the trunnion, and it is then fastened by a 
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dozen cotters to the trunnion, and is thus got very quickly ready 
for work. Mr. Holley tells me that he expects bog simple 
means and a sufficient number of spare converter shells to obtain 
as large an output of basic steel per pit as they do of ordinary 
steel, which he sets down at the large total of 100,000 tons of 
ingots per annum. I do not take so sanguine a view as this, but 
no doubt the mechanical difficulties will be soon ——_ over- 
come, and the basic process further simplified ; indeed, there is 
no poverty of ideas for the improvement of the process—quite 
the contrary; but it is better that these proposed improvements 
should not be stated now, and it is highly desirable that the 
process should be as little burdened as possible with royalties and 
patents. It has been found in the past that directly an im- 
provement in this process was made public some one at once 


patented it. 
(To be continued.) 


THE SMITHFIELD CLuB SHow. — The Smithfield Club Show 
will open at the Agricultural Hall, Islington, on Monday, Dec. 
—. and remain open until the evening of Friday, the 10th 
proximo, 


Woop PavemEent.—We have received from its author, Mr. 
Henry Allnutt, surveyor, a copy. of a pamphlet entitled “ Wood 
Pavement, as Carried out on Kensington High-road, Chelsea, 
&c.” This is a useful little work, giving a very full and accurate 
description of the system of laying wood pav ts most 1 


in London, and it will be found worth much more than its small 
price—ls.—by all sirveyors. It contains much useful informa- 
tion concerning the cost of wood pavement, and is indeed a very 
complete monograph on the subject, It is published by Messrs, 
Spon, Charing-cross, 


ing wi 
isting of 99°79 per cent. of iron with only 4 per cent. of man- Yd 
pore carbon, and the smallest possible quantity of sulphur and 
phosphorus, whereas the wrought iron of commerce consists of 96 
to 97 percent. of iron, and the remainder for the most part slag. ? 
The manufacture of mild steel is not yet sufficiently well under- ” . 
stood for it to displace the higher qualities of wrought iron, if f 
inasmuch as it will not always weld, and the causes have not yet Bd ~ 
been ascertained why some bars of mild steel wil! weld and some | | #TUvERS 
will not. ‘Till more light is thrown on this subject, and till all 1 
ut into an ordinary blacksmith’s hands will weld with 
SINUSTON 
t 
; 
1 A 
\ 
‘a! 
SPSS imal 
ee, 
J 
4 
| 
| 
= 
| 
| | 


382 


THE ENGINEER. 


Nov. 19, 1880, 


PROPOSED HARBOUR AT FILEY. 


THE SPITTAI 
ROCKS 


3000 FEET 


Ir is not so well known as it ought to be that the York- | neer of the works, and he may be able to supply a good 


- shire coast does not possess half the number of harbours of | answer to our strictures. If so, our co 


mdence columns 


refuge which it needs. The coast is one of the most dangerous | are open to him, and we shall be glad to give publicity to his 
conceivable in certain winds, and the number of wrecks which | explanations. 


take place on it is very large. 

Some time since local interests deduced the formation of a | 
small fishing pier at Filey. But it was seen, when the plans 
came to be examined, that at a comparatively moderate expense | 
an excellent harbour of refuge could be made at Filey, and to 
this end a company, to be known as the Filey Harbour Com- 
pany, Limited, has been formed with a capital of £200,000 in 
£10 shares. The accompanying map shows the works to be 
carried out. They will consist of two massive stone or con- 
crete breakwaters or piers, which will, together with the 
Brigg,” form a harbour. ‘The inner or southern pier will be 
used as a landing quay, and will have cranes erected upon it 
in convenient positions. The works it is estimated will cost 
about £200,000. Itis also intended, if found desirable, to 
erect quays upon the sea-shore, in the inside of the harbour, 
and to greatly increase the depth of water by dredging. The 
utility of the proposed harbour can also be greatly increased 
by its being connected with the North-Eastern Railway Com- 
pany’s system at Filey, by means ofa short line of rails or 
tramway. The area or water space inclosed at high water of 
ordinary spring tides will be about 150 acres, with a depth of 
about 34ft. at the entrance, and a$ low water about 100 acres, 
with a depth of about 18ft. at the entrance ; this depth, how- 
ever, can be increased several feet by dredging. 

The proposed harbour will have a great advantage over 


Scarborough, Bridlington, and other ports which are similarly 
situated to itself, in the’ fact that these ports ebb out dry 
at low water of every tide, thus causing delays in the delivery 
of fish and other goods, while the proposed harbour will be 
capable of being entered at all times of the tide, and will be 
easy ‘‘to make” in all dangerous winds. It will, therefore, 
form an effectual refuge for fishing vessels, and enable them to 
remain longeronthefishing ground during threatening weather, 
having a safe harbour to leeward, which would prove a great 
advantage to the fishermen, as it is a well-known fact that 
fish is more plentiful in rough weather than at any other time. 
At present fishing vessels are obliged to make for port on 
the first signs of bad weather, and even then run the risk of 
finding shoal water at the harbour mouth. The company 
anticipate large dividends from the harbour, but with this 
= of the scheme we have nothing to do. We may say, 
owever, that the sources of revenue set forth in the 
—— do not appear to be over-estimated. The contract 
or the works has been taken by Messrs. S. Lake and Co., 
who have just finished some harbour works at Milford Haven. 
It is stated that the terms of the contract comprise the 
engineer’s estimate, but no allusion is made to extras. We 
should much like to see this harbour made, for it is much 
wanted, but it is well that everything connected with it 
should be quite clear, and to us it is by no means clear that 
the work can really be carried out for £200,000. The coast is 
stormy, and the locality not specially favourable for engineer- 
ing work. No details whatever are given of the way in which 
the piers are to be constructed, and on this point information 
is much wanted. To the form of the entrance we take strong 
exception. All harbour engineers are agreed that itis of prime 
importance that the entrance to a harbour should be straight 
from the sea, and not curved or lel to the shore line as 
in this case. We may cite, as illustrative of what is mght, 
Kingston and Holyhead as examples of large works, and 
Calais and Dieppe as examples of small harbours; Ramsgate 
may be added. Itis a complete mistake to attempt to shelter 
the entrance to a harbour by carrying a breakwater across it. 
No sea of any importance can run in through an entrance, 
waves after passing the pier heads losing themselves by 
degrees in the quiet water within. The entrance to Filey 
harbour seems to be specially designed to keep ships out in 
bad weather—indeed, with a stiff’ north-easterly wind, we 
do not see how a vessel ‘‘running off” could enter the 
harbour at all, inasmuch as she would have to "bout 55, 
sail for some distance almost in the teeth of the gale. is, 
a is a question of detail which can ily be made 
right. 
We have not been slow to criticise the scheme. We wish 
it to succeed, and give the coast as good a harbour as possible. 


ENGERT’S SMOKE PREVENTER. 


In another e we have described some articles in the 
Engineering Exhibition. Another novelty shown there 
by model is Engert’s amiga ee attachment for 
furnaces and steam boilers. he aim of the inventor is to 
prevent the admission of cold air over the fire during the time 
new fuel is being put on, and thus preventing the formation 
of smoke rather than attempting to consume it after it is 
made. The apparatus is shown in cross section a3 made in 
two forms by the annexed cuts. The furnace door of the 
boiler is removed, and a square box fixed on to the front, of 
the same size as the door, and about 18in. long, on each side 
of which, lin. from the top, runs a bar or rail inside, on 
which a plate may rest that can be pushed backwards 
or forwards as required. This plate is divided in its 
length three or four times by hinges, so that either or 
both ends may hang down as shutters. A doorof simple con- 
struction is then fixed in front of the box, and when the 
stoker opens this door he finds another door or shutter hang- 
ing down in front. To regulate the fire, he will be obliged to 
push this front shutter partly up, and this act of pushing up 


brings another shutter, or hood, or cover partly down over the 
fire within the furnace. By this means the cold air is pre- 
vented rushing under the boiler, while the stoker has room 
enough to regulate the fire. To put additional coal into the 
furnace he is obliged to push up the front shutter entirely, 
which drops the hood aad nearly on the fire. This back 
shutter has sides, forming a hood, so that very little gas can 
escape. By these means the furnace is divided into two parts. 
The coal is then placed in the front , and the gases 
directly rising from the coals are drawn into the other part of 
the furnace and consumed, so that no smoke can be formed. 
The door is then shut, and after a few minutes the shutter is 

y, and afterwards entirely, drawn, so as to hang down 
just within the door. When the door and box can be made 
from 16in. to 18in. high a simpler shutter may be used, as 
shown in Fig. 2. On the inner centre of the casting forming 
the shutter and hood are fixed two bolts, so as to hang or 
balance on two pins which move into a slot on the top of the 
inner side of the box. This enables the stoker to move the 
ends of the shutters up or down, and backwards or forwards, 
as the fire or grating may require. The front part of the 
shutter may be divided into two to prevent its projecting 
too far in front. In the illustration a is the cast iron box, 


Mr. Clarke, C.E., of Yorkshire-buildings, Hull, is the engi- 


b fire-bar, c hood closed in front, d sliding bar, ¢ hood half 


open, fhood shut down for firing. The a tus ma; 
seen in operation on a boiler in the in 
Mills-lane, Bromley-by-Bow. 


ASSOCIATION OF MUNICIPAL ENGINEERS 
AND SURVEYORS. 

On Friday, the 5th inst., the Lancashire and Cheshire 
section of this Association held a district meeting at Man. 
chester. The members first visited the sewage works of the 
Salford Corporation, now in course of construction at the out 
fall at Mode Wheel. Mr, Arthur Jacob, engineer to the 
corporation, having briefly explained the nature and arrange- 
ment of the works, the members of the Association made an 
inspection of the tanks, and afterwards proceeded to the Man. 
chester Manure Depét, where the town refuse and night soil 
are converted into a saleable commodity. It appeared from 
Mr. Jacob’s explanation that about seventeen years ago the 
question of dealing with the drainage of the borough of 
Salford first came under the serious consideration of the 
council, and in the same year Mr. Clement Trapp, their 
surveyor at that time, reported on the matter, advising 
amongst other things that there should be an intercepting 
sewer to pick up all the sewage which hitherto had run into 
the river Irwell, and to lead it to the site of the present 
tanks at Mode Wheel. Mr. Trapp also recommended the 
construction of a tunnel from Mode Wheel to a point near 
Peel Park to carry away the sewage of the Broughton dis. 
trict, but this work has never been carried out. Since the 
submission of the scheme other plans have been suggested 
by succeeding engineers, and the final result has been the con- 
struction of a trunk sewer commencing at the present outfall, 
and following generally along the right bank of the river 
Irwell up to Sherbourne-street Bridge, near which point the 
sewer under the river, then cuts across an important 
loop of the stream, and again passes beneath it at the top of 
Montague-street, and traverses the low flooded land lying 
between Higher Broughton and the Pendleton district. 


This sewer varies in dimensions from 8ft. 9in. by 7ft. at 
the outfall to 3ft. by 4ft. at the upper extremity. In the 
year 1877 as the trunk sewer was proceeding towards comple- 
tion, a scheme for dealing with the sewage at the outfall was 
recommended by Mr. Fowler, then engineer to the corpora- 
tion, and it is a modification of this scheme which is now 
being carried out. It is intended to treat the sewage by 
precipitation, and the scheme adopted by the council is in 
this respect somewhat similar to that in operation at Leeds. 
There are arranged in duplicate six precipitating tanks, 
making twelve in all; each of the six reservoirs is a few 
inches below the tank immediately above it, so that the 
sewage will flow from one end to the other until at the end 
it will pass away, comparatively purified, or, at any rate, 
entirely freed from suspended matter. 

As first designed the tanks ‘were intended to occupy 
the low ground on the margin of the river, umably 
in order that the lift of the sewage should reduced 
to a minimum; which, under the circumstances, was 
a ne and advisable provision, as it was intended 
that centrifugal pumps should be employed, but for more 
reasons than one it was considered advisable that the tanks 
should be placed on the highest part of the site. (1) It was 
suggested by the advisers of the Local Government Board, 
that it might be desirable to keep the tanks sufficiently high 
to admit of the effluent water commanding land along the 
river side for irrigation or downward filtration. (2) It was 
thought well to reserve as an area as possible of the low 
ground between the tanks and the river for the deposit of the 
sewage mud which must inevitably be produ whatever 
mode of treatment might be decided upon; and (3) the placing 
of the tanks in higher ground was a matter of economy as 
they were thus situated partly in cutting and partly in em- 
bankment. Each section of the tanks is 113ft. long, and has 
an average width of 78ft. They have a total area of 102,857 
square feet, and their cubic contents when full will be 720,000 
cubic feet. In the original scheme the mixing house was 
placed at the end of the tanks nearest to the pumping engines, 
and the sewage was intended when chemi treated to run 
from the mixing house to the distant end of the tanks; with 
this arrangement it would have been necessary to employ, in 
addition to the pumping engines, an engine of 40-horse power 
to drive the mixing machinery; but in the present works the 
tanks are reversed. The sewage is delivered after treatment 
at the most remote end of the tanks, and the effluent water 
which flows towards the mixing houses is used to drive a pair 
of turbines, which actuate the mixing machinery and raise 
water for employment in the process. Thus the power of the 
pumping engines is to some extent utilised. 

The engines to be omit are being erected by Messrs. 
James Watt and Co., of Birmingham. They are compound 
vertical engines of the rotative type, the pump barrels being 
placed directly under each cylinder. Lhe steam cylinders are 
244in. and 40}in. diameter respectively, with a stroke of 6ft. 
and the pump rams are 28}in. diameter with the same stroke 
as the pistons. Each pump, which is double-acting, a 
suction and ~ pe air vessel, and the whole arrangement is 
very compact and self-contained, the whole machinery 
standing on the solid rock foundation of the engine house. 
The steam is a to the pumping engines by four Lanca- 
shire boilers, 28ft. long each and 7ft. diameter. i 

The turbines or vortex wheels employed for driving the 
mixing machinery were manufactured by the North Moor 
Foundry Company. They have a diameter of 8ft. work 
under a net fall of 15ft. from the surface of the water in the 
tanks to the surface of the water in the effluent channel, and 
are guaranteed to give a useful effect of 75 per cent. 

For the treatment of the sewage lime will in the first 
instance be employed, and whilst the machinery will be well 
suited for its use, it will also be ange of being adapted to 
the mixing of any other material that may be hereafter 
employed. As far as possible the lifting of the lime and the 
mixing of it with the sewage will be adjusted automatically 
by the quantity of sewage delivered from the pumps. The 
carrying out of the scheme reflects much credit on Mr. Jacob. 


THE ENGINES OF THE 8.8. LADY TYLER. 

On page 386 we give a side elevation of the steeple 
engines of the Great tern Railway Company’s fine new 
paddle steamer Lady Tyler. It will be seen that in some 
respects they are a return to a style not much used in the south, 
but they present several important features which we 


describe, with other illustrations, another week. 
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COTTON-SPINNING MACHINERY, STOP MOTIONS. 
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ON RECENT IMPROVEMENTS IN THE MA- 
Coane FOR PREPARING AND SPINNING 


By Mr. Ext Spencer, of Oldham. 
THE present paper has been written in compliance with the 
request of the president, and is intended to describe the main 
improvements in machinery for preparing and a cotton 
made since the date of the paper read before the Institution by 
Mr. John Platt, at the meeting held in Manchester in 1866.+ 

Opening and Cleaning Machines.—Machines for opening, clean- 
ing, scutching, and forming cotton into laps, to be fed up to the 
carding engines, have oe very little change in design since 
1866; but changes have mn made to economise labour by 
shortening operations, e.g. the use of single instead of double 
machines, and a better disposition and arrangement of the 

The Carding’ Engine, —'The pri ipal change under this head 

‘arding Engine.—The cipal change under this 

has been the supplanting of the finisher carding engine by the 
combing machine. For ing cotton for coarse numbers or 
counts, the roller and clearer engine is still preferred, but for 
medium and fine counts the self-stripping flat card is much more 
extensively used. This is now made with a great perfection or 
accuracy, and supersedes to a large extent that class of labour in 
the cotton mill which is the most difficult to control. Steel 
instead of iron wire is now more generally used for card teeth. 
Its advantage over iron is that it can be drawn finer, and will 
thus give more points in a given surface; it also admits of being 
hardened, and carries a finer point; while, as the hard points 
=~ their sharpness for a longer period, less grinding is required, 
and the wear and tear is reduced. 

The Combing Machine.—-Cotton intended to be worked into the 
finer bj mapey of yarn is now generally combed, instead of being 
carded by a finisher card. The combing machine is thus becoming 
one of the most important machines in the cotton trade. On its 
introduction to this country in 1851, it was used for Nos. 200 to 

only ; but in recent years, owing to the demand for a better 
class of yarns, for sewing and other purposes, its use has rapidly 
extended, and at the present time, numbers as low as 30 to 40 are 
made from combed cotton. When a clear, strong and uniform 
thread is required, the combing machine is indispensable, as it 
completely separates the long fibres from the short ones, which 
the carding engine does only jally. Cotton that is to be 
combed: is opened, cleaned, und carded on the breaker card, and 
the sliver is elivered into cans. A number of these are put up 
ind a drawing frame, and their slivers through it, to be 
drawn, straightened, and laid lel. By drawing the slivers 
vnce or twice through the drawing frame, the loops and kinks are 
to a great extent taken out, and less waste is made. About 
fourteen cans of the sliver thus made on the drawing frame are 
oubled and united at the lap machine so as to form a lap 7}in. 
pies which is then — ar the combing machine. The 
etails of this machine are so well known from papers and books 
y published,} that a full description is unnecessary here. 


wend before the Institution of Mechanical Engineers, Manchester 
Proceedings,” 1866, p. 199. 
Great Industrie of Great Britain,” by Cassel, Petter, and Galpin, 


The machine invented by Heilmann was the first successful 
machine for combing cotton, and in its principal features it 
remains as it was originally brought out. Many attempts have 
been made to supersede it by Lister, Whipple, Imbs, ur, 
Heilmann-Ducommin, and others ; but it has always maintained 
its position. Its mechanical details have however been much 
improved during the last ten years, in order to obtain higher 
= and — pa ; and now 80 nips per minute are 
obtained, whereas formerly not more than 60 to 65 per minute 
were made. The machines are also made of greater length, viz. 
with eight heads instead of 6, and their production has been 
oy gaengee increased, so that an 8-head machine produces 
b. per week of 564 hours. The improvements introduced 
since 1866 are as follows :—(1) The machine is better constructed, 
many of its parts are made interchangeable, and some of them 
have been removed. (2) By the application of nipper cams at 
both ends of the machine, torsion is prevented, and a better nip 
is secured. (3) The machines are now made of 8 to 10 heads, or 
deliveries in length, instead of 4 or 6. (4) All the cams for giving 
reciprocating motion have been set out afresh ; they are now cut 
by machinery, and smoother action, increased 5 , and greater 
production are ensured. (5) An improved stop motion has been 
applied, to stop the machine in case of sliver breakage, or when 
the lap is run off. (6) A stop motion has also been applied to the 
coiler, to stop the machine in case of roller lap or when breakage 
of the sliver at the draw-box occurs; and another apparatus, to 
stop the machine when the can is fuil, has been introduced. (7) 
A motion has also been applied to give a horizontal movement 

to the comb brush, for the better cleaning of the circular comb. 
The Drawing-frame.—The general arrangements of this 
machine Figs. 1 and 2 are the same as described in the 
original paper, but some improvements in detail have been 
introduced. e bottom rollers are case-hardened, so as 
to resist the severe strain put upon them. The gearing 
for connecting the four lines of bottom drawing rollers is 
arranged at the driving end of the frame, so that each roller 
starts at the same time ; this secures a more certain and uniform 
drawing of the cotton sliver than when the connection is made at 
both ends, as heretofore. It also prevents cut places in the sliver 
when the frame is started after a broken sliver has been pieced. 
The front and back rollers are connected by a ‘‘ crown wheel” 
arrangement ; and the intermediate rollers are connected with the 
back roller by separate carriers, any one of which may be altered 
without affecting the speed of the other rollers. The wheels and 
eum | employed are of much larger diameters than those 
ormerly used, and are capable of giving much finer variations in 
the ‘‘ count ” of the sliver non Heck hen the draft is changed, 
no difference is made in the intermediate or breakage drafts. 
The be ses yo of changing is so much simpler that less skilled 
“* carders” or over-lookers may be <n. ; in the old arrange- 
ment the relationship of the several rollers was so difficult to 
understand that mistakes were continually being made. It was 
then found more convenient to change the draft between 
the 8rd and 4th rollers than between the 1st and 2nd, where the 
change however ought to be made, as the greatest amount of 
elongation of the sliver takes place there. A much more substan- 
tial and convenient support is given to the gearing, as shown in 
Fig. 2; the drawing operations are thus made smoother and easier, 
the quality of the slivers is improved. Front stop motions 


IS 


are now universally employed, and are made very sensitive and 
quick in action; a great deal of waste is thus prevented and 
better work produced. The back stop motions are also con- 
structed to act with greater promptitude when a sliver bre: 
thereby stopping the frame before the broken sliver has 
under the back roller, and enabling the piecing to be made before 
the end is lost. See Fig.1. The knocking-off motion—Fig. 1— 
is the apparatus by means of which these various stop motions 
are enabled to stop the machine. It is similar to the old one 
in its principal features; but it is simpler and easier in its 
action, and requires very little force to bring it into operation ; 
consequently it acts very quickly and is not liable to derangement. 
At 7 is an excentric, which causes the rod to reciprocate, and at 
the other end of this rod is a slot inclined to the rest of the 
lever; between the two ends of this lever is a projecting piece 
which is capable at the proper time of lifting the bar 9 out of a 
notch, and esting it. At10 is a lever fastened to the oscil- 
lating shaft 2, and at 11 is a lever carrying a weight, which tends 
to move the lever and shaft 2in the direction of the arrow 12; 
consequently keeping the stud 13 against the end of the slot in 
the rod 8, and causing the rod to pull the stud 13 in the direction 
of the arrow 14, when itself moving in that direction. The 
action may be illustrated by the back stop motion. The cotton 
sliver, which passes over the tumbler 15, is shown broken, and 
the tumbler has been liberated, which allows its weighted end 16 
to drop, and so to come in contact with an arm 17 fastened on 
the shaft 2, and to arrest the motion of that arm in the direction 
of arrow 12. This cuuses the stud 13 to become stationary, and 
the rod 8 still moving in the direction contrary to the arrow 14, 
the inclined slot causes that end of the rod to rise in the direction 
of arrow 18, and so brings the ae 8a in contact with the bar 9, 
which, being thus lifted and liberated from its notch, moves the 
driving strap from the fast to the loose pulley. The front stop 
motion is shown in Fig. 1. At 19 is a funnel-shaped guide, 
through which the sliver 20 passes on its way from the front 
roller 21 to the calender rollers 22 and 23. The sliver passes in 
at the large end, and out at the small end, which is contracted 
until it requires a considerable pull to draw the cotton — 
it. The guide 19 is fastened to the end of the lever 24. The 
other end of this lever is heavier than the guide end, and tends to 
turn it in the direction of the arrow 25. At 26 is another reci- 
ating rod, connected with the oscillating shaft 2 by the lever 
br The other end of this rod is notched. The weighted end of 
lever 24, when liberated by the breaking of the sliver, falls against 
this notch, thus arresting the motion of the rod 26, and therefore 
of the shaft 2 and stud 13. This brings the stop motion into 
action as before described, and at once stops the machine. A can 
stop motion is now used, which stops the machine when the can 
is full. This apparatus consists of a false bottom 3 to the 
coiler wheel 4. The plate forming this bottom is weighted by a 
ring, which is varied in weight to suit the length of cotton to be 
contained in the can. The finer the cotton the larger the ring. 
Fine drawings will not permit of heing pressed so tightly in cans 
as coarse ones. When the can is filled sufficiently to lift up the 
plate 3 close to the coiler wheel 4, a stop 1 is brought into contact 
with an oscillating bar 6 connected with a lever 17, and stops the 
machine. It is found very advantageous to put the same length 
of cotton sliver in each can, so that when they are placed = to 
the next passage of drawing, or to the slubber, they will all be 
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emptied at the same time. By this means the attendant knows 
which cans require replacing without looking into more than 
one. When the quantities in the cans vary, the “tenter” is 
compelled to look well after them, otherwise the machines will 
very often stop. Another great objection to the old system is 
the liability of the can to be filled until no more can be forced 
into it, thus damaging the sliver and often er ey | the coiler 
tops. By using the can stop motion the work of the tenter is 
more systematic, and a greater weight is got through the drawing 
frame, with at the same time a slower speed of the front roller. 

e use of loose-bossed top rollers has now become almost uni- 
versal for drawing frames. Another important improvement in 

wing frames is the application of a patent clearer for the 
top rollers. It consists of an endless clearer cloth, driven posi- 
tively by gearing at avery slow rate, with arrangements for 
mechanically stripping the same. Its at cost has, however, 
— its = paper adoption. Electricity has in some instances 

m employed as a stop motion in these machines, with more or 
less success ; but.its adoption has been by no means general, and 
the limits of this paper will not permit further observations 
upon it. 

Slubbing, Intermediate, and Roving Frames.—The improve- 
ments introduced into slubbing, intermediate, and roving 
frames consist of better winding apparatus, stronger spindles, 
steel flyers, case-hardened rollers, stopping and lock motions, 
&c. On the question of the bobbin or the fiyer leading, in the 
winding of the thread or sliver on the bobbins in these machines, 
there has been a great change in practice since 1866. Formerly 
nearly all machines were made with the flyer to lead, especially 
when pressed flyers were used ; whereas now the demand of the 
trade is almost universal for the bobbin to lead. The latter 
arrang t i the duty of the differential motion, and 
demands more perfect control of this apparatus. Hence the 
cones employed for driving the differential motion revolve at 
pa gp quicker velocities than formerly; in some cases at 
double, and others at treble the old rate. The cones are placed 
further apart, so as to give a much longer belt ; thus transmitting 
the necessary power with less strain on the belt, and imparting 
more uniform winding. In all these machines the spindles 

e wil e driving ey is positive by ing ; while the 
power for driving the San having to pass 4 a differen- 
tial apparatus, and not being positive, on account of the belt, 
cannot take up the backlash so quickly. When the flyer leads 
there is a tendency to stretch the rovi When the bobbin 
leads there is a slight slackening of the sliver, which is imme- 
diately taken up by the bobbin after it has got in motion. 
Attempts have been made from time to time to dispense with 
cones and belts for regulating the winding of these frames, and 
to substitute metallic apparatus, but hitherto they have been un- 
successful. The increased speed of spindles, and the general use 
of single-pressed flyers, i.c., with a presser on one leg only, has 
rendered it necessary to strengthen the spindles, to enable them 
to stand the extra duty imposed upon them. A higher standard 
of efficiency is now required to produce the quality of work 
demanded by modern competition. This hasdone much to bring 
into larger use long collars or bearings, to enable the es to 
stand the strain of the comparatively unbalanced single-pressed 
flyer. Itis found in practice that nicer work can be obtained 
from single-p: fiyers than from double-pressed; this is 
especially true when making finer hank rovings, say above nine 
or ten hanks in the pound. The-effect produced by the double- 
presser upon the bobbin is a very undesirable one, and the finer 
the count or hank the greater the objection. Flyers without 
pressers for soft bobbins are still used for the finest counts of 
yarn, and will always surpass pressed bobbins where excellency 
alone is desired; but the perfectien of modern flyers, and the 
necessity of keeping down the cost of production of yarn, has 
caused the adoption of pressed bobbins, for even up to twenty- 
four hank roving. The pressed bobbin contains about double the 
quantity of roving, and lessens the labour of “‘creeling” in the 
after processes. ‘The best fiyers are now made of solid steel. 
‘They are much lighter, will stand a much finer polish, and allow of 
being worked into shape without fear of cracks inside their hollow 
legs ; where the slightest roughness catches the fibres of cotton, 
and causes the work to be badly done, and the ends of the sliver 
to break. Machines have long been made to stop when a suffi- 
cient quantity of roving has been wound on the bobbins. The 
best kind are now fitted with an apparatus, Fig. 3, by which, 
after stopping, it is rendered impossible to set the frame to work 
again until the full bobbins have been replaced with empty ones, 
and all is made ready for another start. Before this improve- 
ment was applied tenters had a bad habit of setting the frame 
to work again, after the ordi stop motion had stopped the 
frame, by holding the strap on the fast =e until the bobbin 
was as large as the flyer would permit without reaking the ends. 
The result was very bad work; the slivers were stretched and 
made very rough, and the flyer legs were often strained out of 
their proper position and balance. This lock motion, Fig. 3, is 
controlled by the rack of the cone motion. At 1 and 2 are the 
cones for driving the differential “ jack-in-the-box ;” at 3 is the 
belt ; at 4 is a double-strap guider fastened to the rack 5, which 
slides in a rack-box 6. At one end of the rack is an adjustable 

iece 7. At 8 is a pinion fastened on the shaft 9, and gear- 
into the rack 5; at the top of the shaft is a band 

La 4 10; fastened to it is a band 11, at the other end of 
which is a weight 12. The weight 12 tends to turn the shaft 
9 and its pinion, which causes the rack to move in the direc- 
tion of the arrow 13. At the bottom of the shaft 9 is a 
ratchet wheel, controlled by the well-known apparatus called the 
“box of tricks.” This apparatus allows the ratchet to turn on 
its axis through one tooth, at each rise and fall of the lifting rail 
which carries the bobbins. The rise and fall of the lifting rail 
eorresponds in each case to one layer of roving wound on the 
bobbin. The strap 3 is thus gradually traversed from one end of 
the cone to the other. At 14 is the ordinary setting-on rod of the 
frame, connected to the strap guider. At 15 are the ordinary 
es by the “‘tenter” to start and stop the frame by ; 

at 16 is an arm fastened tothe setting-on rod 14. At 17 is a slide 
bar, sliding in the brackets 18 and 19, and having two notches in 
it, A and At 20 is a bracket bolted to the slide bar 17. A 
spring 21—shown broken—is hooked on the bracket 20 at one 
end, and on the bracket 19 at the otherend. This spring tends 
to pull the slide bar 17 in the direction of the arrow 22. At 23 is 
a centre stud carrying the lever 24 and the catches 25 and 26; 
these are loose on the stud 23. Near the boss of the lever 24 is a 
in 27, which is capable of acting on the catches 25 and 26, and 
is shown holding the catch 26 above the slide bar 17. The parts 
are shown in the position they occupy just previous to the lock 
-motion being brought into operation. The end of catch 25 is 
resting in the notch B of the slide bar 17, thus preventing the 
spring 21 moving it. When the bobbins are full, the bracket 7 
will have carried the lever 24 sufficiently with it to lift the catch 
25 out of the notchB; thus relieving the slide bar 17, and 
allowing the spring to move it and the setting-on rod 14 in the 
direction of the arrow 22, and so to pull the driving belt from 
the fast to the loose pulley and stop the frame. The movement 
of the lever 24 removes the pin 27 from contact with the catch 
26, and allows it to fall into the notch A of the slide bar 17, which 
locks the slide bar. The catch 26 and the upper part of the lever 
24 are contained in a box which cannot be tampered with ; it is 
therefore impossible to set the frame on again, until the catch 
26 has been disengaged, by winding the rack 5 back again, ready 
to commence for a fresh set of bobbins. The general result of 
these improvements is not so much extra production per spindle— 
although this is greater for the same velocity of spindles than it 
was formerly—but a very superior quality of work, which enables 
the attendant to watch a greater number of spindles at the same 


cost, The machines now work with much less a a it 
js no uncommon thing for a set of bobbins to be filled an 


end breaking. In well arranged establishments it is now generall 
admitted that a moderate speed of spindles is most economical, 
and produces the best quality of work with a minimum quantity 
of waste. In some parts of Lancashire very high speeds of 
spindles are preferred, but this system, with its attendant amount 
of waste and inferior work, is gradually giving way to more 
moderate rates of speed. The well established maxim that 
“ work spoilt in the card room cannot be mended in the 
spinning,” is the best guide in this matter. It is now customary 
to make very long machines what is termed “double geared,” 
namely with a driving part at each end of the frame. The 
spindles and rollers are in one continuous line from one end 
| the frame to the other, but each half can be stop inde- 
pendently, so that when an end breaks only one half of the 
machine is stopped to piece the broken end, leaving the other half 
at work. An increase of about ten per cent. in production is 
gained by this useful arrangement. For the finer grades of yarn, 
there are four passages of these machines, the slubber, the 
intermediate, the second intermediate, and the roving or jack. 
These enable the required fineness of roving to be attaiued 
without involving excessive drafts, which should in no case 
exceed one into six. 
(To be continued.) 


THE ENGINEERING EXHIBITION. 


As an engineering exhibition, that now open in the Agricul- 
tural Hall, Islington, is perhaps the poorest of the speciality 
exhibitions which have recently been held in London. So 
many of the so-called exhibitions have been held during the 
past two years, that not only have the different specialities 
overlapped, but exhibitor and public alike seem to be growing 
tired of them. The proximity of the Smithfield Club Show 
may in some measure account for the poverty of this exhi- 
bition, but on the other hand there are several exhibitors who 
would not have shown anything, but that the show articles 
can remain over for the Smithfield Show. The space being 
insufficiently filled, those who have charge of altnire have 
lowered the character of the exhibition by admitting a lot of 
things like the odds and ends at the Crystal ies &e., 
including cattle medicines, sanitary compounds, limelight 
illumination for surgical pu hygienic horses, micro- 
scopes, Paris blue, and such things which have no more con- 
nection with an engineering exhibition than fireworks in a 
cattle show. Most of those who attend the exhibition as 
visitors will be disappointed, and disappointment will be 
turned to annoyance, when after having obtained a catalogue 
they find that half the numbers of the stands are either 
incorrect or not filled in, that many of the stands have 
no visible number at all, and some of those that have 
are not in the catalégue. This catalogue has one 
feature, namely, the printed matter occupies only one half 
the width of each page, the half page or second of the two 
columns being left for notes by visitors. This is very useful ; 
but one cannot but compare the incorrectness and incomplete- 
ness of this catalogue with the very satisfactory nature of 
those supplied for the late brewery exhibition. Objection 
must also be made to the inconvenience caused by the inser- 
tion of pages of advertisements between pages of matter and 
between two of an index. 

Amongst the few new things shown is a small drillin 
machine, exhibited as part of a large collection of tools an 
appliances by Messrs. S. and E me and Co. It is 

aish’s patent, and is illustrated by the annexed cut. The 


of feed is anything between two limits, and by setting 

the bolt shown towards the back part of the slotted guide 
any maximum rate of feed may be preserved. The drill 
indle and screw are made in one piece, being ge in 
the usual manner by means of a pair of mitre wh The 


feed is applied by the vertical and horizontal friction wheels. 
The vertical friction wheel revolves on the horizontal shaft of 
the machine, being free tomove horizontally by means of the 
lever shown in the illustration. The hori friction wheel 


has a boss forming the nut in which the main screw works, 
This nut is made to revolve at various speeds—either the 
same as, or greater or less than the main screw—-by means of 
the vertical friction wheel, giving rotation to the horizontal 
friction wheel i coming in contact with it at varying 
diameters. When the vertical friction wheel has, by means 
of the lever, been placed to revolve at a point where it touches 
the horizontal friction wheel at a diameter equal to its own, 
the screw, although revolving, moves neither up nor down; 
when the vertical friction wheel is moved to the left hand, it 
causes the horizontal friction wheel to move more rapidly, 
thus lifting the drill from the work, although the main screw 
may continue revolving at the same s as before; when 
the vertical friction wheel is moved to the right hand, it 
causes the horizontal friction wheel to move more slowly, thus 
regulating the rate of feed whilst the drill is at work. To 
secure still greater rapidity in lifting the drill from the work, 
the vertical friction wheel is hollowed out and brought over 
the mitre wheels, and is provided with short teeth on its 
edge, which work against corresponding teeth on the hori- 
zontal friction wheel, at a point very near to its centre. Any 
wear taking place between the friction wheels can be com- 
pensated by removing the two small screws which secure the 
collar in the top of the horizontal friction wheel, and placing 
beneath it a thin metal washer. 

Mr. W. Asquith of the High-road Well Works, Halifax, 
shows a first class 10in. gap screw-cutting and surfacing lathe, 
It is very strongly and well made, and the bed is supported 
by a foot resting on the foundation directly below the gap; 

1 spring is thus avoided. Messrs. J, Taylor and Co., of 
86, London-wall, show an arrangement of railway carriage 
foot-board which takes a vertical position when all the 
carriage doors are shut, but which, turning on pivots near its 
centre, is caused to assume the horizontal position when one 
or any of the doors are opened on arrival at a platform ; this 
is effected by a downwardly projecting bracket with a small 
roller which pushes the board into the horizontal position. 
An arrangement is shown for locking the foot-board, 
and thus also the doors in the vertical position, and connect- 
ing them throughout the train so as to be under the control 
of the guard. This, however, seems undesirable. The 
arrangement permits the employment of wider foot-boards 
than can otherwise be used, and they thus overlap the station 

latforms and prevent anyone from getting between foot- 
and platform. 


Messrs. Moser and Sons, of High-street, Southwark, 
show, amongst other tools, a series of very useful small 
drilling machines, and Messrs. Smith and Coventry, of Man- 
chester, not mentioned in the catalogue, a drilling machine at 
work with twist drills, with which a hin. hole is drilled through 
about 2hin. of wrought iron in one minute. The hole at 
this s is not very smooth, but for many purposes 
the holes made at this speed are sufficient, and are better 
than those drilled slowly with the old drills. The 
economy due to the use of properly ground twist drills is 
very great. Messrs. Smith and Coventry also show one of 
their well designed general milling machines, and a twist 
drill grinding machine, with a grindstone instead of emery 
wheel, which is the more commonly used. 

Spence’s metal is shown by Messrs. J. Berger Spence and 
Co., of Lombard-street, as a material for the jointing gas and 
water pipes, making joints, making imitation bronzes, and 
many other purposes, including sealing bottles. 

Messrs. Samuelson, of Banbury, show one of Woolnough 
and Dehne’s moulding machines in operation. This is a very 
handy and simple machine, and most useful in any foundry 
where repetition work is even occasionally done, especially as 
one machine is adjustable through a considerable range for 
taking in patterns and boxes of different lengths. 

The Nottingham Malleable Iron Company shows, amongst 
other things, some of the very simple injectors of Mr. Hart’s 
invention, and a collection of castings of various kinds illus- 
trative of what may be made in malleable iron. 

Messrs. R. Boyle and Son show a large collection of their 
now well-known chimney cowls and ventilators. 

Messrs. Hulme and Lund, of Milburn-street, Salford, Man- 
chester, show some of their vertical steam pumps, the one 
having a single 2}in. plunger, and the other two plungers 3in. 
diameter. The columns which support the steam cylinder 
are gpa as air vessels, They are strongly made and work 
quietly. 

Messrs. Thomson, Sterne and Co., exhibit a large collection 
of well-designed and well-made emery wheel grinding and 
shaping machines for performing all the many kinds of work 
which is now done with emery wheels. They also show a 
case of well-finished boiler and other fittings made of a metal 
or alloy they call ‘‘arguzoid.” Itis said to be stronger than 
brass, and the polished articles made from it are like silver 
and are said not to tarnish as easily as that metal. The 
metal is shown also in the ingot form, and its cost seems to be 
no more than ordinary brass when electro-plated. 

Mr. T. A, Clarke, of Leicester, shows a very handy little 
wood planing machine. The bench is similar to that of an 
ordinary s' circular saw, but instead of a saw the spindle, 
which is the whole width of the bench, is fitted wlth a holder 
to which cutters are attached Iding cutters may be 
attached instead of, or as well as, planing cutters, and the 
machine is useful for a great variety of work in a joiner’s 


shop. 

Ca tain G. Lawrence exhibits the detaching hook illus- 
trated in our impression of the 15th ult., and draws particular 
attention to the value of this hook as compared with that 
ordinarily in use for cranes, hoists, &c., and especially for 
lowering cargo from wharves and at sea, 

Mr. James Hardinge exhibits a number of handy portable 
forges with vice and drilling apparatus attached. A small 
wood-working machine for mitreing, tenoning, boring, and 
grooving is also amongst the articles shown by him. 

Messrs. Vernon and Ewens, of 7, Westminster-cham- 
bers, show a full size sectional mode! of Smith’s double- 
chamber vertical boiler, which gives an excellent idea of its 
construction, This boiler was illustrated in our impression 
for the 1lth July, 1879. The same firm exhibits a number of 
castings for the heads of street gullies, manholes, &c. : 

The Reading Ironworks Company exhibit one of their 
excellent vertical ‘‘ Nozzle” boilers, and a 10-horse power 
horizontal engine, of the type for which the company has 
gained a good name. i 

Messrs. Blundell, Brothers, West India Dock-road, Lime- 
house, show a well-made pump on the Downton principle, but 
mounted between a pair of standards, which carry a small 
steam cylinder. The pump is well made, and though of the 
ship’s pump type, it is a good pump for a great variety of 


e Rustless and General Iron Company exhibit numerous 
specimens of iron goods protected from rust by Prof, Barff's 
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RAILWAY MATTERS. 


Portuguese Government intend to construct the - 
Josbed railway between Delagoa Bay and the Transvaal on their 
own account. 

ineers of the Cleator and Workington Railway Company 
a aa the country between Siddlick and Maryport, witha 
view of extending the company’s system. 


EXTENSIVE works are still in course of execution in Wolver- | 


hampton in connection with the widening of the London and 
North-Western line, preparatory to the erection of a new and 
larger passenger station. 

A LARGE meeting at Victoria (Vancouver’s Island) has passed a 
resolution declaring that separation from the Dominion would be 
the best course if the Government of the latter fails to carry out 
its obligations with regard to the Pacific Railway. 

From the illustrated description which we gave last week of 
the small locomotives made by Mr. W. G. Bagnall, it has been 
inferred that only three sizes of the engines are made; thirteen 
different sizes are, however, we understand, made. 

On the morning of the 14th the boiler of a North-Eastern rail- 
way engine, No, 941, ee at Rainton Crossing, near Leam- 
side. ‘The fireman, Anthony Carlton, who was on the engine at 
the time, was severely scalded about the head and shoulders. 

Tue Parliamentary notices of the Bill for the re-construction 
of the Tay Bridge show that the North British Company intend 
te build an entirely new bridge of truck piers a short distance 
westwards of the broken structure. The maximum height of the 
piers is 77ft., and the line will be a double one. 

A TRIAL was made in Berlin, on Tuesday, in the presence of 
Count Moltke, of a new traction engine, adapted to military 

urposes. This engine drew five heavy guns of 15 centimetre 

re, through the streets for over two hours, at the cost of two 
marks an hour. The trial was considered by Count Moltke and 
the staff very satisfactory. Probably, the Daily News Berlin 
correspondent says, the traction engine will become an institution 
in the German army. 

Tue Midland Railway Company has ge notice of an 
application for an extension of powers. One of the proposed 
extensions consists of a line from the west end of New-street 
Station, Birmingham, to the company’s Birmingham West 
Suburban Railway. ‘The company will also ge or sanction 
of “the Birmingham West Suburban Railwa idening and 
Deviation,” commencing with a junction near the crossing of the 
Bourn Brook and near the Metchley Park-road Bridge, termi- 
nating in a junction with the company’s Bristol and Birmingham 
Railway. 

Tue London and North-Western Railway Company is con- 
templating extensive alterations in the New-street Station, 
Birmingham. will be sought in the 
coming session to make an ter such streets as will enable 
the company to convert that part of the tunnel which lies 
between the east end of the station and High-street into an 
open cutting; to widen the railway where it passes under 

orcester-street for a distance of 50 yards south of the tunnel, 
and to erect a bridge to carry Worcester-street over the railway. 
The company will ask for powers to acquire, either by compul- 
sion or agreement, the n lan The object of the 
alterations is to enlarge the station, and thus provide for the 
increasing traffic. But the plans are not yet matured. 

Onu morning last week a mishap which indicates such lax 
management of the permanent way men or neglect on the part of 
the driver, as to be out of the accident category—and which might 
have been attended with very serious results, happened on the 
Caledonian main line of railway between Perth and Cargill. 
number of platelayers were engaged relaying part of the perma- 
nent way when a heavy goods train was seen approaching from 
the south. A length of rail was out of its place, and before the 
engine could be stopped it left the road where there was no rail 
and embedded itself in the earth. Fortunately it kept in an up- 
right position, and the driver and fireman escaped without 
injury, as did also the workmen employed at the spot. Traffic 
on the down line was stopped for some hours, and had to be con- 
ducted on a single line. 

AccorDING to intelligence from Paris in the Presse, which is 
confirmed from other quarters, the project of direct railway com- 
munication with Constantinople, vid Roumania and Bulgaria, 
has been taken up very seriously. The report of M. de Serres, 
the engineer-in-chief of the Austrian Staatsbahn, who was sent 
last summer, at the instance of the late M. Isaac Pereire, the 
president of the Paris committee of the Austrian Staatsbahn, to 
open negotiations with the Roumanian and Bulgarian Govern- 
ments, convinced those who had taken up the idea, and also the 
late M. Isaac Pereire, of the feasibility of the scheme. It 
seems that a separate company, mostly com of French 
capitalists, is to take in hand the scheme, and that the necessary 
capital needed has already been secured by subscription—nay 
more, for whereas the estimates show a necessity for a capital 
of only 60,000, ., the company is to be formed with a capital 
of 100,000,0008. This has — rise to the supposition that 
there is a design of eventually extending the network in Bul- 

aria. The negotiations with the Roumanian and Bulgarian 
overnments are said to be already so far advanced, that in both 
Legislatures the law authorising [the company to build, and 
insuring ita handsome guarantee per mileage, is to be brought 
in shortly, so that the work oom Ae next spriag. The antici- 
pation may, perhaps, not be ised, but there seems little doubt 
— — scheme of this railway connection is now seriously enter- 
ned, 

Speakn@ of the train which was blown over a precipice on the 
Wellington and Greytown Railway, New Zealand, on the 12th 
Septem last, the following particulars are given in the 
Melbourne Argus, and are more definite than any previous account 
which has reached us ;-—The train was com of—first, twocom- 
posite carriages, then the ordinary guard’s brake-van, then the Fell 
engine, then two | ye-vans filled with furniture, produce, and 
sundry goods, and, last, the incline brake-van, with a guard in it. 
The wind on the plain was notstrongerthan usual, there being only 
an ordinary breeze ; but as the train went up the mountain’s side 
very strong gusts were felt at different spots, where the configu- 
ration of the hills allowed them to strike the train. Nothing, 
however, happened, and the train went on all right through the 
first tunnel, and had emerged through a cutting within fifty or 
sixty yards of the second or middle tunnel. This spot is called 
Siberia, on account of the violent and piercing blasts that sweep 
down the hollow of the hill. The line runs along a sort of 
embankment, formed from the stuff taken out in making the 
tunnel ; but on the right side the hollow formed by the embank- 
ment side and the adjacent hill is only a few feet deep, while on 
the other side there is a steep declivity of over 100ft., running 
down to a creek, The train was going slowly along this embank- 
ment, when the wind, catching it broadside with enormous force. 
without an instant’s warning, lifted the two front carriages and 
van clean off the rails, and swung them around and down the 
deep embankment, one hanging to the other. The carriages 
Were swung round farther than what would have been at right- 
angles with the rails, and as they were then motionless, formed 
an acute angle with the engine. The first carriage as it swung 
over went on its side, and the shock started the body from the 

1 and wheels, The body rolled away down, breaking to pieces 
as it went, and the wind carried the pieces in every direction. 

e second carriage was turned square on its side, and so 
remained, all the windows, of course, bein shattered in. The 
van was ly thrown over, and rested obliquely, two wheels 
embankment, ont two in the air, 

> engine, the two goods v: a e@ of brake re' 
thele position om the sella, Other 


NOTES AND MEMORANDA. 


Tue twinkling of the stars is generally ascribed to moisture in 
the upper air. M. Montigny holds that very pronounced 
twinkling of the stars indicates either commotion in the upper 
regions of the atmosphere or a sudden fall of temperature oe, 
thus denoting the conditions of an early appearance of bi 
weather. 


SEVERAL suggestions have lately been made for the utilisation 
of the turbines and water power at Airolo and Goeschenen after 
the completion of the railway, and experiments are now in pro- 

with a view of tarning them to account for the lighting of 
the tunnel by electricity. If the experiments be successful, and 
they are said so far to show excellent results, it will be an 
important saving to the company. 

Tue manufacture of tin-plates originated in Northern Germany, 
and as a trade had existed many years in Bohemia in 1620, From 
Bohemia it was carried into Saxony by the Duke of Saxony, and 
from Saxony the secret came to England in 1670 and tried at 
Pontypool, but was given up and negl until 1720, up to 
which date our ancestors had imported tin-plates from Hamburg, 
though from time immemorial tin had gone from our shores to 
other countries. 7 

From an article by Dr. Paget Hi in the Electrician, it 
appears that the cost of the electric light is very considerably less 
in a number of establishments and hotels in erica than the 
gas formerly used. In cotton mills and large workrooms the 
electric light is very much preferred, because it does not heat and 
render the atmosphere impure. The light used by the New 
Jersey Steel and Iron Company costs 16s., as against 45s. per 
night for gas. Another manufacturing firm gives the cost as one- 
fourth that of gas. At the Riverside Worsted Mills the cost is 
8s. 10d. against 27s. 10}d. per hour. In the Palace Hotel, San 
Francisco are two engines, 3 and a 6-horse power, driving 
machines providing 18,000 candle-power employed instead of 
17,500 candle light, formerly given by 1085 gas jets. The cost in 


this case is not given in fi , but is said to nominal com- 
with that of gas. It must be remembered, however, that 
in America gas costa on an ave’ 8s. per 1000 cubic feet. 


There is thus no cause for surprise in the extensive adoption of 
electricity in that country. 

Herr von Bocustawski has been led, from a comparison of 
the results of recent deep sea investigations, to the senewang 
conclusions respecting the temperatures of the Atlantic an 
Pacific Oceans :—(1) The water of the North Pacific is, in its 
whole mass, colder than that of the North Atlantic. (2) The 
water of the South Pacitic is, down to 1300 metres—4225ft.— 
somewhat warmer than that of the Atlantic, but below the depth 
colder. (3) ‘The bottom temperatures are generally lower in the 
Pacific than the Atlantic at the same depths and in the same 
degree of latitude; but nowhere in the Pacific are found such 
low bottom temperatures as in the Antarctic portion of the 
South Atlantic between 36 deg. and 38 deg. south and 48 deg. 
and 33 deg. west longitude, in which bottom temperatures of 
—0'3 deg. C. to —0°6 deg. C. have been measured. (4) In the 
western parts of the Pacific, and the adjoining parts of the East 
Indian Archipelago, the temperature of the water reaches its 
minimum at depths between 550 and 2750 metres—1787ft. and 
asians the same from this depth to the bottom. 
In the whole of the Atlantic the temperature from 2750 
metres—8937ft.—to the bottom gradually though very slowly 
decreases. 

In a paper ‘‘ On the Determination of Phosphorus and Silicon 
in Iron and Steel,” in Dingler’s Polytechnisches ‘‘ Journal,” Mr. 
A. E. Haswell describes a new method of analysis, in which the 
whole of the electro-negative substances present in the metal are 

btained in the insoluble residues, the iron being cémpletely 
separated in solution as the first operation. The sample, in the 
form of filings or borings, is treated with a 7 per cent. solution of 
double chloride of copper and ammonium at the lowest possible 
temperature in a corked flask. About twelve hours are ae 
to effect the solution, the flask being frequently shaken. If the 
proper equivalent quantities of the double copper-salt are taken, 
the iron will be completely dissolved as ferrous chloride, free, or 
nearly so, from copper, while the carbon, silicon, sulphur, and 
phosphorus will remain in association with the reduced sponge of 
metallic copper. This, when carefully washed, is dissolved in 
nitric acid, the silicon determined by evaporation to dryness and 
calcination, and the phosphorus by precipitation, first with 
molybdic acid, and then with magnesia in the usual way. The 
author gives several examples showing that the molybdie acid 
precipitation is not affected by the presence of copper salts in the 
nitric acid solution. 


In a pamphlet on the London water supply, and speaking of 
well water from the chalk, Mr. J. Lucas, F.G.S., says :—It 
would be utterly rash to count upon more than an average of 
6in. of rain passing into the underground water systems. Then 
if a mean quantity of 6in. be supplied annually to the chalk, 
and it were in contemplation to inquire whether the whole water 
supply of London could be supplied from the chalk of the 
Thames basin, the question would be answered in this way—It 
would, at this rate, take the whole supply of 588°232 square 
miles to furnish 140,000,000 gallons per day—if it were possible 
to obtain the whole. Assuming, before making a proper survey, 
that only one-third could be taken, then an area of 1767 square 
miles would be required to furnish the same quantity, but the 
Thames basin, as far east as the western boundary of the 
Medway basin and exclusive of the Lea, contains only 1265 square 
miles of chalk. The Lea basin contains about 250 square miles 
of chalk, which brings up the tctal to about 1500 square miles of 
chalk in the Thames basin ; therefore, if after a close survey 
these figures could be substantiated, the chalk of the Thames 
basin could not supply the whole requirements of the metropolis 
for all purposes, but if the whole area of 1500 square miles were 
brought under contribution so as to yield one-third of its total 
supply, it iin be that event fall short of the present total 
requi ts of the metropoli 

A paper has been published by M. Goulishambaroff in the 
“Journal” of the Russian Physical and Chemical Society on the 
naphtha region of the Apsheron Peninsula. He states that it 
has an area af 4°3 square miles, which may be divided into two 
parts: that of Balakhany, which has given naphtha since the 
oldest times ; and that of Sabountchi, which was explored only 
in 1873. The first part contains forty-seven naphtha wells, of 
which only twenty-eight are productive, and yield together 
6,192,000 Ib. of naphtha daily. The density of this naphtha 
varies from 0°855 to 0°885, the average density being 0°8675; 
whilst the naphtha of the Sabountchi region has a density of 
from 0°820 to 0°860, and is extracted to an average quantity of 
6,622,000 lb. ‘The density varies from the most different causes ; 
it varies in different wells, and usually it might be said that in 
the same bore the density diminishes with the depth ; however, 
heavy naphtha is received also from very near to the surface; 
usually it mes heavier when the evaporation of volatile gases 
is rendered easy by local circumstances, Contrary to established 
opinion, says Nature, M. Goulishambaroff proves that the 
— of the Apsheron Peninsula contains volatile products of 
a density of 0°62, but no use is made of them because of the im- 
perfect means of purifying. The amount of photogene received 
varies very much, namely, from 15 to 85 per cent., the naphtha 
which has a density of 0°890 to 0:900 giving the lowest, and that 
of a density of 0°820 giving the highest percentage: the most 
usual kinds ot naphtha—density 0°863 to 0°870—usually give 
from 35 to 40 per cent. of photogene. It shows, he stated, how- 
ever, that thorough measurements of the coefficient of dilatation 
of naphtha having not as yet been made, there remains a 

— of precision in the determinations in its specific 


MISCELLANEA. 

Apvices of October 31st from Baltimore to Lloyd’s state that 
the Thimble Shoal Lighthouse has been destroyed by fire on the 
previous morning. 

A HANDSOME obelisk has been completed in Berlin, and sent 
for erection at Folkestone, in memory of the victims of the disaster 
which overtook the Grosser Kurfiirst. It is dedicated to their 
memory by the German Navy. 

A DECLARATION for the reciprocal protection of manufacturing 
and trade marks was signed on the 16th inst. by her Majesty’s 
Minister at Berne and the Swiss Plenipotentiary. The declara- 
tion confers on the subjects of each of the contracting States the 

wame rights as belong to native subjects. 

THE claims made to the Board for payment in respect of the 
inquiry into the scheme of the Lower Thames Valley Main 
Sewerage Board were £19,804. The committee recommended 
the payment of £11,699. The amount already paid on account 
is £4700. The highest charge was that of an engineer, £7937. 

Tue directors of the Nottingham Waterworks Company, 
formally presented, on the 16th inst., a testimonial in silver, con- 
sisting of a centre ornament, two dessert stands, and a salver, to 
Mr. Theaies Hawksley, C,E., F.R.S., in acknowledgment of 
his services as their engineer-in-chief from the commencement of 
the undertaking in 1830 to the dissolution of the company in 
1880, a period of fifty years. The testimonial has been designed 
and cone by Messrs. fiunt and Roskell of New Bond-street. 

A SPECIAL meeting of the Lower Thames Valley Main Sewer- 
age Board was held on the 12th inst. at Kingston, when a com- 
munication was read from the Local Government Board express- 
ing regret that in the discharge of their public duty the Board 
could not grant the powers applied for. At the same time they 
a joint board to consider Sir Bazalgette’s 
scheme by which the district would be joined to that of the West 
Kent Board, and the sewage emptied into the Thames seven 
a below the outfall works of the Metropolitan Board of 

orks, 

Tr is curious; and the reason may be questioned, that the City 
authorities should have selected the tender for electric lighting 
which is about £700 higher than the lowest. It cannot be that the 
system offered by the contractor who tendered to do the lighting 
so much cheaper than others is inferior, for his system has been 
adopted in the new station at Glasgow, after recent practical 
trials of its merits in the Enoch-square station and elsewhere. 
We believe, moreover, that this contractor proposed to give con- 
siderably more lamps or light than the contractor to whom the 
contract has been awarded. Excess of money in the City is, 
perhaps, the reason. 

To our minor trades, says our Birmingham correspondent, has 
of late years been added that of the manufacture of bicycles. A 
novelty was lately brought under my notice—the inventor 
being Mr. Joseph Hall, of Sheffield, and the makers Messrs. 
D. if. Coupe, jun., and Co., Tinsley. The bicycle is scarcely 
3ft. in height, and very light in weight. The smallness of the 
driving wheel is made up by an increased speed given to it by 
means of small steel wheels placed at each side of the machine, 
between two sections of the ‘‘ fork,” which are continued below 
the centre of the large wheel, leaving the rider, whose feet, when 
the machine is in motion, almost touch the ground, a direct tread. 

Tue Customs’ returns for the past month show that there has 
been an export of 83,905 tons of pig iron from English, Scottish, 
and Welsh ports; and that Middlesbrough exported more than 
half of this—44,848 tons. Barrow-in-Furness ranks second, 
having exported 8230 tons; and then follow Glasgow, with 7655 
tons; Newcastle, 5081 tons; Grangemouth, 3650 tons; Liver- 
pool, 3454 tons ; West Hartlepool, 3360 tons; Whitehaven, 2760 
tons ; Stockton, 1878 tons; and Troon, 1700 tons. None of the 
other ports enumerated have shipped more than 655 tons. 
bar and bundle iron, the largest shipment—10,904 tons—is from 
Liverpool, the amounts from all other ports being comparatively 
small. Of rails, Hull, Liverpool, Barrow, Middlesbrough, and 
Cardiff—in the order named—were the ouly ports exporting large 
quantities. 

EARLY on a recent morning, ‘“‘on the alarm of a fire in the 
Whitehall-road, Leeds, being given, the fire-escape was,” says the 
Leeds Mercury, ‘‘sent out as usual with the engines, and in its 
passage along Whitehall-road the escape caught the wires 
stretched across the road in connection with the telephones 
recently adopted by the Monk Bridge Iron Company, with so 
much force as to bring down a chimney-stack to which the wires 
were attached, and considerable damage was also caused to the 
roof of the building. As the employment of this appliance is 
rapidly extending, it would be well if constructors were warned 
to place the wires in the safest possible positions.” Some time 
since the Post-office authorities in London put the telegraph 
wires under ground, but telephone wires are now getting so thick 
that a visitor from Brobdignag would be inclined to examine us 
to see if we had wings in order to learn whether the overhead 
wire netting was to keep us at home. 

THE new law upon trade marks now in force in Switzerland 
embraces three points of procedure, viz. : deposit, istry, and 
renewal. The act of deposit—made at the Federal Bureau at 
Berne—must be accompanied by a legal attestation as to the 
place of manufacture ; the trade mark in triplicate, with exact 
description of the article; a block of the trade mark, of a speci- 
fied size and thickness ; and lastly, a sum of 20f. for each sepa- 
rate trade mark. The deposit can be made by a third party by 
procuration. ‘The registration must contain information as to 
the number of the trade mark; the date of deposit and publica- 
tion ; the name, profession, and address of the proprietor; the 
description of the article and of any modifications which might 
have been made since the day of deposit. The description is 
given in the language of the depositor, provided it is in one of the 
three national languages ; if otherwise, in Frerich. Renewal is 
accompanied by the same formalities as deposit. ‘The law on 
trade marks does not deal with, or affect in any way, the law of 
patents, which will form a subject of debate in the renewal of 
commercial treaties between Switzerland and the neighbouring 
States. A propos of this, says a contemporary, it may be men- 
tioned that an international conference upon the law of patents 
has just been sitting in Paris, in which M. Kern, the Swiss 
Minister to France, has taken part. 

On Saturday last an interesting experiment was concluded 
at the new iron quay in course of construction for the Great 
Eastern Railway Company at Ray Island, Harwich. In the 
beginning of last spring a number of iron screw piles, which had 
been — in position, but not braced a. irae were overturned 
by a slip of the earth embankment immediately behind them, and 
it has been found necessary to remove these and replace them by 
others. It was with this object that on last Saturday week Mr. 
G. N. Abernethy, the resident engineer, accompanied by Lieut. 
W. Almack, 8.N., of H.M.S. Penelope, proceeded to attempt to 
remove the large screws, 4ft. diameter, which form the base of the 
pile. This was done by firing a 1 oz. charge of “‘tonnite ” placed 
in the interior of the pile at a depth of 36ft., and ignited by elec- 
tricity, it being found impossible, on account of the accumulation 
of mud in the pile, to insert the charge any lower, the piles 
actually being 48ft. long, and imbedded 37ft. in the mud of the 
river. The experiment was successful, and on Saturday last the 
pile, 36ft. long, 2ft. diameter, and lin. thick, was drawn by Mr. 
I. Vaux’s powerful tug, and landed on the quay, when it was 
found to be neatly fractured at the point of discharge. The 
tonnite, manufactured by the Gun Cotton Company, 23, Queen 
Anne’s-gate, Westminster, is a comparatively new explosive, and 
is said to be much more safe for use and transport, and equally 
as strong as dynamite, &c. ‘The experiment was witnessed b 
a number of gentlemen interested, including Captain H. 


Nicholson, R.N., Major Nicholson, R.H.A., several officers of 
H.M.S. Penelope, &c, 
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COMPOUND ENGINES OF THE SS. LADY TYLER. 
MESSRS. R. & W, HAWTHORN, NEWCASTLE-ON-TYNE, ENGINEERS. 


(For description see page 382.) 
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IGN AGENTS FOR E SALE OF THE 
ENGIN 


PARIS.—Madame Boyveau, Rue de la Banque. 

DERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., 

LEIPSIC.—A. Twiztmever, Bookseller. 

NEW YORK.—Taz Wittmer and Rocers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
tore that letters of to the 
i ion in this in 


o° We cannot undertake to return drawings or manuscripts; we 
must therefore request mdents to keep copies. 
*,* All letters intended for insertion in THE ENGINEER, o7 


*.* Owing to the pressure of other mutter on our space, we are com- 
“yelled to postpone the publication of a large number of letters 
which are in type. 
NOTICE. 

Important communications sent by our publisher to the names 
and addresses subjoined have been returned by the Post-office. 
Mr. Riohe says that he will be grateful for such information, from 
themselves or others, as shall ensure delivery. 

Milnes, J. M., 11, Hardshaw-street, St. Helens, Lancashire. 

Wood, Stafford-chambers, Broad-street, Manchester. 


Leahy, J., 60, Gerrard-street, Derby. 
. T., and Co., 110, Cannon-street, . 
Rees, J. T., New Royal Exc! buildings, Middlesbrough. 
Heat ., Auctioneer, Bloomsbury-cou rn. 

m, @. Ormesby, Middlesbrough. 


N oward-street, Liverpool. 
Anderson, J., 14, Devonshire-square, Bisho E.C. 
it, J., 1, Greenlaw-place, Paisley-road, G ° 
Skelton, 6, Charles-street, Hull. 
ero Ward, and Co., St. Stephen’s-chambers, Westminster. 
Smith, Market-street ‘ord. 


Sanders, R., Fernsham Works, ng 

Owen, W., 4 omas-street, Merthyr 

Heys, W. E., Barton House, Siva hy 
Barber, 8. W., Elm-hill, Worcester. 

Atkinson, Richard, Uxbridge Boilerworks, Moss-side, Ashton-under- 
Cowen, J. J., 9, Sandley-street, Kirkdale, Liverpool. 
Soffe, G 4 Oxtord-strest, Southam 

General Machine Agency Cc 

Woolley, Benjamin, the Firs Works, Dudley. 
Whaley, F., Sedan Foun 


Leeds. 

Chambers, E., Stationer, h-street, Gateshead. 

Buckley, Jas., Store-street, Manchester. 
Wigan. 

Proudlock,,R. C., 2, Talkeith-grove, Ashton, Preston. 

P. M.—The Secretary of the Aeronautical Society, John-street, Adelphi, can 
no doubt supply the information you require. 

A. E.—Messrs. McCarter and Cooper's patent was taken out on the 17th of 
November, 1879. The number of the specification vs 4670. 

H. H.— We cannot give you the name of the publisher, nor was the book 
named by our correspondent in our impression for the 5th inst. 

H. H. C — Your question is one for your solicitor, and the answer to it will 
on the terms of your contract, We cannot undertake the duties of 
@ solicitor. 

P. W. (Sydney-street). — There is no examination save for sea-going engineers, 
and you would have to serve at least one year at sea before you could go up 
Sor that examination. 

Inrormation.—You will find what you want in D. K. Clark's “ Rules, 
Tables, and Formule for the Use of Engineers.” Many firms make air com- 


pressi 
F. (Pitscandly).—Both your plans have been pro, ‘ore. In practice 
ight of carriages as 


made for the purpose by some firm of experience. 

Nemo.—({1) Professor Flecining Jenkin's Electricity” in Longman’s Scvence 
Text- Series. (2) Tele; , Micro, and iph,”” 
Du Moncel, published by C. Kegan Paul and Co. Noad’s “ Student's Text- 
book of Blectricity,” is a more popular book, and may suit you. It is 
published by Crosby Lockwood and Co. 

M. (Glasgow).— Your letter supplus no new information concerning floods 
and their prevention. If your excavating machine has been at work, we 
shall be pleased to receive a definite statement of the results which va 


stat t should be accorapanied by rs 
cost of the machine, and the price of the work done by it per cubic yard in 
ferent soi 


G. tv. V.—It is quite impossible to answer ser question satisfactorily. You 
can only hope to obtain the best result by trying screws of various pi 
until you get that which gives the best result. Use the largest diameter of 
screw you can get in. Trya pitch of 4ft. to beginwith. This ought to 
give you a speed of a littie over four miles an hour with the three ¥ 
You should use broad blades. 

R. V.—We have published your letter, but we regard your scheme as 
impracticable. Your theory is based on the assumption that railway 
companies do not do all that they can to avoid ac , and that they 
would do more if the p ger duty were abolished as a reward for doing 
more. But the accidents which oceur now are due as a rule not to the 

imony of the directors or shareholders of companies, but to carel % 

mpetence, or want of judgment on the part of the men who work the 
railways, and who would be quite untouched by the abolition of the 
passenger duty. 

A. H.—No one can patent an invention save the true inventor, unless it 
be an importation from abroad. The person applying Sor a patent 
must make a declaration, which is almost equivalent to an affi- 
davit, that he is the true and first inventor of the invention to be 
patented, and if the declaration be false the patent becomes void and the 
individual becomes liable to indictment for misdemeanour, It is the practice, 
however, to include two or more names of inventors in an application for a 
patent. A foreman, for example, makes ani ion, his employ nds 
money to carry it out, and he suggests some modification which may be 
trifling and mechanically unimportant, but whicr nevertheless suffices to 
satisfy his conscience and enable him in his opinion to make a declaration 
that he is a true and first inventor. Possibly your principal has done this, 


AUSTRIAN BREWERY PLANT. 
(To the Editor of The Bngwneer.) 
S1r,—Wit yengert te the above, we beg to state that the figures 
ber’ 22nd, 


ith 8 
Nos. 9, 21, 22, 23. 25, and 27, on page 303, which have appeared in r 
No. 1295, October’ 22n . Tepresent s ial constructions of Agr 
Neubecker, of Offenbach. MEIER AND Co., 
ary Department. 
Sole Agents to M. A Neubecker, of Offenbach. 
8, Botolph-lane, Eastcheap, London, November 16th. 
TAPIOCA MACHINERY. 
(To the Editor of The Bngvneer.) 

Sir,—Will any of numerous subscribers kindly send me com 

information reapecting the above machinery and the process of the 


manufacture of tapioca from ‘mandioca, being wishful of introducing 
into the empire of Brazil steam machinery for producing tapioca upon 
an — at first be specifications 
and estimate ; a general outline of arrangement for prod large 
and small quantities. . 8. 
Sussex, November 17th. 


THE ALBERT DOCK. 
(To the Bditor of The Engineer.) 

S1r,—The attention of my directors has been called to the following 
paragraph, which ap; in your issue of the 12th inst. :--‘It is 
reported, and there — some reason for the rumour, that the t 
‘Albert Dock is to be thrown out of use for somo time, owing to lea 
or percolation under the bottom.” This report is entirely without 
foundation, and Iam desired to request that you will give the same 
publicity to this contradiction as you have given to the report. 

B. H. MARTINDALE, 


ene! 
Dock House, 109, Leadenhall-street, London, November 16th. 


GLASGOW AND THE CLYDB 
(To the Bditor of The EBngvneer.) 

S1r,—We observe in your last impression an article giving a résumé of 
a contribution of M. Simonin to the Nouvelle Revue on “ oe el and the 
Clyde.” M.Simonin’s details of the work done on the Clyde are highly 
interesting. We note, however, some inaccuracies affecting our firm, 
which we must beg you to correct. The two largest yards on the Clyde 
are Messrs, Elder’s and our own— Messrs. Stephen being nearly the same 
extent as ours, It ls in our yard, not in Messrs. Elder's, that the t 
Cunard steamer Servia of 8560 tons and 11,000-horse power is building. 
We have also building for the Cunard Company other three very large 
steamers—Aurania, 7300 tons, 5000-horse power; Pavonia, 5500 tons, 
4000-horse power ; and Catalonia, 5000 tons, 4000-horse power. We have 
altogether about 40,000 tons steara shipping building, which will give an 
idea of the extent of our James AND GrorGE THOMSON. 
Clyde Bank Foundry, Glasgow, November 16th. 


CUTTING SCREWS. 
To the Bditor of The Engineer.) 
§m,—Will some reader of Tae Enoixeer kindly give me inf 
on the following questions :—({1) When cutting a screw with a lathe, 
when the number of threads per inch to be cut cannot be divided by the 
mumber per inch in the guide screw without a remainder, the nut does 
net right with the screw every time, but sometimes cuts the thread 
off that was cut the previous time. I want to know how to manage the 
carriage so that it will gear properly every cut. I remember seeing a 
marker fixed on the front pointing to the cone pulley, but I 
don’t know whether it had an: ng to do with this subject or not. Is 
it advisable to stop the lathe every cut? 12) Which is the best way to 


A PROBLEM IN INVOLUTES. 
(To the Editor of The Engineer.) 
Sir,—Ha noticed some inaccuracies in the working of the solutions 
given in the last number of THe Enoineer to the string question of 
* A Young Mec’ »” I have taken the liberty of trespassing a little on 
your space. “James Tomkins” gives the total number of inches as 
51,840,000, whereas it should be 58,847,200; but as he gives the answer 
correctly, the error was perhaps madein copying. I have myself obtained 
the same result of 818 miles 520 ayes both by means of the differential 
and integral calculus, to which such questions more perly belong, 
and by a similar method to that used b; . “T. V.” gives the total 
number of feet as 4,320,000, which is equal to 818 miles 320 yards, but 
gives the final answer as 818 miles 96ft. A. Lona Brown. 
Warminster, November 16th. 


(To the Bditor of The Engineer.) 

S1r,—In answer to a question in THE Enaineer, No. 1297, signed by 
o oung Mechanic.” The total length of the curve which the end of 
the twine describes may be calculated by the formula 

_ 8 

=> 
when 8 means the radius of the curve, that is to say the distance from 
the stick to the end of the twine, in this case = 200 yards, and 2r is the 
diameter of the stick = lin., or ,, of a yard. We find therefore 


= 5? _ (2007 _ 


In this same way the person holding the end of the twine may calculate 

at every moment the of the way behind him simply by measu: 

the string or his distance from the stick, and substituting that le 

for 8 in the above equation. I will be most happy to forward any 

further — when required. H. M. J. van Lennep. 
Zurich, November 13th. 


SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, uf preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. 
Yearly (including two double numbers).. .. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tuk Enoinerr Volume, price 2s. 6d. each. 

The following Volumes of THE ENGINEER can be had, price 18s. each ;— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 49. 

A complete set of Tue ENGINEER can be made up, comprising 49 volumes, 
price 40 guineas. 

Foreign Subscriptions for Thin Pa will, until further notice 
be received at the rates given :—Foreign i paying in 

at published rates will receive THE ENGINEER weekly and 
yree. Subscriptions sent by Post-office order must be accom: i 
of advice to the Publisher. Thick Paper Copies may be had, ¥ 
preferred, at increased rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, conga mo of Good Hope, Denmark, 
France (Paris only), Germany, Gibraltar, Italy, — Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zcaland, Portugal, Roumania, Swi! d, 


Cugree, £1 16s. India, £2 0s. 6d. 

i Buenos Ayres, Ceylon, France, 
and Greece, Ionian Islands, Norway, Panama, Peru, Russia. 
és Chili, Borneo, and Java, £2 5s. Singapore 


di 


charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. Al, 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all i 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Srx o’cLock on THuRSDAY EvENING IN EACH WEEK. 

*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Riche ; all 

other letters to be addressed to the Editor of Tax ENGINEER, 163, Strand. 


MEETINGS NEXT WEEE. 


Tae InstiTuTIoN oF Crvi, Nov. 23rd, at 8 p.m.: 
‘* New Zealand Government Railways,” by Mr. J. P. Maxwell, Assoc. M. 
Inst. -. Government Railways,” by Mr. J. R. Mosse, 

nst. C. 


Tue Society or TetecrarH Nov. 24th: 
Council meeting at 7 p.m., ordinary eral meeting 
System of Subdividing the Electric fight,” by Mr. J. W. Swan, 

ewcastle-on-Tyne. 

Society oF Arts.—Monday, Nov. 22nd, at 8 p.m.: Cantor 
“* Some Points of Contact between the Scientific and Artistic As 
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THE BASIC PROCESS. 

Tue hopes of Cleveland are centred just now in Mr. 
Windsor Richards, and it is not perhaps too much to 
a the prosperity of the district largely depends on 
what he may be able to accomplish. It is no disparage- 
ment to Messrs. Bolckow, Vaughan, and Co., or to 
Messrs. Thomas and Gilchrist, to say that on Mr. 
Windsor Richards the basic process depends for success 
or failure. Possessed of a consummate knowledge of the 
—- involved, and keen commercial perceptions, Mr. 

ichards will make the processsucceed, if success beattain- 
able. If he ve it will be useless for others to try. In writ- 
ing thus we only express the sentiments of the great ma- 
jority of Northern metallurgists. It was known that Mr. 
Richards would have something to say concerning the 
basic process in his opening address to the Cleveland 
Institution of Engineers ; and it is not wonderful that 
the hall in which he spoke was crowded. We publish 
in another place Mr. Richards’s address, It is through- 
out an able and interesting summary of the modern 
process of making steel from the mining of the 
ore and coal to the turning out of the finished 
product. But his hearers were pardonably im- 
= to hear what Messrs. Bolckow, Vaughan, and 

.'8 manager had to say about the new process ; and 
we add wit. t that many were disappointed. Mr. 
Richards added little or nothing to an is already 
known. He gave a short eye of the process, and he 
then detailed what is being done at Eston; but the 
information was meagre, and although Mr. Richards said 
that the process was a commercial success, he adduced 
not one figure to prove this. His hearers wanted to 
know all about the cost of making steel by the basic pro- 
cess, and Mr. Richards sent them away disappointed. 
The truth is that Mr. Richards does not and cannot 
yet know what it costs. He can guess at the price ; so 
can we; so can any one who is familiar with the steel 
trade. But guesses are not wanted just now but facts, 
and for these we shall have to wait we fear some time 
yet. Mr. Richards said enough, however, to permit cer- 
tain conclusions to be drawn which are worth considera- 
tion. 

It may be taken for granted that the Thomas-Gilchrist 
process is a metallurgical success. That is to say, it is, 
now beyond all question that the addition of lime to the 
iron in a converter, combined with blowing, will remove 
phosphorus from the metal; but the conditions of 
removal are very peculiar. It is necessary, in the first 
place, that the whole converter should be lined with lime 
or some alkali, and for this reason bricks made of lime 
are used instead of ganister. This last material is 
nearly pure silica. Silica is an acid Si,O,. It is an 
oxide of the non-metallic element silicon, and it cannot 
be used in conjunction with lime, because it would attack 
it, forming with it a glass which would run away in the 
condition of slag. The manufacture of basic, that is of 
lime bricks, cannot yet be said to be an assured econo- 
mical success ; in other words, they are very costly, and 
not always just what they ought to be. The brick lining 
constitutes an important element of cost in carrying out 
the basic process, and this fact must not fora moment 
be gt peur As the lining of the converter is expensive, 
it is of great importance that it should be made to last 
as long as possible, and we shall go so far as to say 
that there is every reasun to believe that on the durability 
of the converter linings must depend the success or failure, 
in the commercial sense, of the basic process. The phos- 
phorus in the iron assumes, at the high temperature 
of the Bessemer converter, the condition of phosphoric 
acid, and is doubtless in the gaseous state. When all the 
carbon, the silicon, and most of the sulphur have been 
got out of the metal, and not before, the phosphoric 
acid will combine with the lime, and can be run off in 
the slag. This renders necessary what is known as the 
“after-blow.” In ordinary work, all the carbon is burned 
out of a charge in a Bessemer converter in about twenty 
minutes. The same may be said of work in the lime- 
lined converter. The carbon is disposed of in a short 
time, but instead of this finishing the process, blowing has 
to be continued to get rid of the phosphorus. At first it 
was thought that an over-blow of about one minute’s 
duration would suffice. But it will be seen that 
Mr. Richards states that with Cleveland iron at 
all events, a much longer after-blow is necessary ; that 
is to say, it must last three or four minutes. During this 
after-blow the wear and tear on the lining is tremendous. 
An enormous a would be secured if it could be 
dispensed with. Mr. Richards says, “ One feature of the 
new process has been lost sight of by those who have 
written on the subject, namely, the possibility or other- 
wise of being able to eliminate the phosphorus before 
the carbon fiame drops, so as to avoid the after-blow. 
Few give any hope of this being accomplished, but when 
we remember that few gave any hope of the basic 
process or any other process being successful in elimi- 
nating phosphorus at the high temperature of the 
Bessemer converter, we should not abandon research or 
relax effort. If the after-blow could be avoided, the 
wear of the linings and bottom would be very much 
reduced.” We hope that Mr. Richards does not take 
too optimist a view of the matter. But we have to deal 
with the fact as it stands, that the after-blow is a source 
of wear and tear, and that few chemists or others hold. 
out _ hope that this can be dispensed with. This 
after-blow is then a costly item, which has not to be 


included in the expense of working the ordinary or 
: acid-lined converter. But this is not all. Most pigiron 
of | contains silicon; unfortunately for Cleveland its pig 
contains a good deal. Now when silicious iron is blown 

in an ordinary acid-lined converter, the silicon of the iron 
does no harm to the lining for obvious reasons. Wolves 


writer to himself, and bearing order that 
answers received by us may be for to their ination. No pa 
notice will be taken of communications which do not comply with 
address of the writer, not necessarily for publication, but as a ; 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 
DODAIC, Lelcesversuirc. 
Macdovald, C. N., M. 8. and L. Railway Company, Dinting, Glossop. 
ee nd. the proper angle of the screw-cutting tools so that they will cut the 
Lewis, W., Castle-terrace, Shrewsbury. sides of the thread square with the bottom without injuring the sides 
Loader, C., East Pennard, Shipton Mallet. of the thread? (3) Is there any special work on plain metal turning 
Deans, W., 83, Renfield-street, a and screw-cutting, with drawings of the best shape of tools, and the ) 
Jones, W. H., Drury-lane, Liverpool best speeds for the lathe? R. K. 
Hudd, H. J., 14, Rawson-road, Seaforth, near Liverpool. November 16th. —— 
Harrison, H., Fenny Stratford. 
Pain and Co., 10, Blackfriars, E.C. 
Talbot, W. C., beg | illas, Warrington-street, St. Pancras. 
Glendining, W., 18, Ward’s-buildings, a Manchester. 
Webster and Co., 11, Queen Victoria-street, E.C. 
| 
/ 
J 
they are more or less loaded. The mulé+ple springs you suggest are in use on r 
several lines. 
T. D. (Birmingham).—A reducing valve will enrble you to combine the 
boilers. It is just possible that an injector working at 45 lb. may be made 
ni est Coast West China vid 
2 0s, 
ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings; 
for two lines one and odd lines are 
— 
Pottery and Porcelain,” by Prof. A. H. Church, F.C.S8. 
Bricks, Tiles, Terra-Cotta, Basalts, and Unglazed Earth : 
Wednesday, Nov. 24th, at 8 p.m.: Ordinary meet 
nfluence of Barry upon English Art,” by Mr. J. Comyns Carr| ' 
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do not prey on wolves; but when the same pig is 
blown in a lime lined converter, the silicon falls 
like a veritable wolf on the lime, and the costly 
basic bricks are poured out of the converter, a little at a 
time, in the shape of glass. We have said that the com- 
mercial success of the process depends on the durability 
of the converter, but that in its turn is largely affected by 
the percentage of silicon in the pig. When we hear that 
the process has been adopted with great success on the 
Continent, we must not argue from that fact alone that it 
will be a success in Cleveland. There are irons and 
irons, and the successes which have been attained in 
France and Germany are to be attributed to either or 
both of two causes—either the iron is tolerably free from 
silicon, or the price obtained for the product of the con- 
verter is much higher than can be got in England. As a 
case in point, it was stated some time since that a very 
large order had been taken by a French firm for rails to 
be made by the basic process. The price was £6 15s. 
per ton. At the same time that this order was given out 
an English firm was glad to get an order for 10,000 tons 
of rails at £5 10s. per ton. At the French price it would 
be quite possible to pay for lining converters very fre- 
quently, and yet to earn a good profit. At the English 
price, nothing but the most rigid economy would 
permit a profit of a few shillingsa ton to be earned. The 
success of the basic process in Cleveland is a question, 

“net of pounds, but of shillings; a very few shillings, 
more or less, will turn the scale either way. 

That Mr. Richards is well aware of the trouble caused 
Ys the silicon is manifest. He has even devised means 
of coping with it. He proposes the use of two converters. 
In the first he will blow until the metal is freed from 
silicon. He will then pour into the ladle, and pour from 
this again into a basic-lined converter, in which the 
operation of dephosphorising the metal will be com- 
pleted. Nothing that could be urged by the opponents 
of the pew could tell so thoroughly against it as the 

roposal of so desperate a remedy as that suggested by 

ir. Richards. The eroding action of the silicon must be 
worse than any one has imagined, if to avoid it it is 
desirable to use two converters in the way proposed. It 
means the doubling of the plant of a steel works, for 
although one-half the work is done in one converter and 
the other half in another, the loss of time incurred in 
charging and recharging will be so great in practice that 
two converters will only do the work of one. The 
interest alone on the cost of additional plant will under 
such circumstances represent more than one of the very 
few shillings to which we have just referred. 

We may sum up the position of the Thomas-Gilchrist 

rocess in Cleveland in a very few words ; it is a success 
in so far that phosphorus is certainly eliminated by it 
from iron. As to the cost of making steel in this way 
nothing is certainly known as yet. There is every reason 
to believe that it will be much higher than the cost of 
working with the ordinary ganister lined-converters. 
So short is the duration of the basic lining, that to save 
time means have to be provided for taking a converter 
away bodily from its place and putting in another. The 
yield per converter must be comparatively small, even 
when the converter is Jarge. In the first place, because 
each blow lasts a long time ; in the seen, because the 
converters must be changed frequently, a process in- 
volving further loss of time ; and, lastly, because in con- 
sequence of the violent action which takes place in the 
converter it cannot be worked nearly full. e believe 
we are correct in saying that Mr. Richards has not yet put 
more than 9 tons of iron into either of his 15 tons con- 
verters. It follows that the plant needed for a given 
annual output of steel must & much more costly with 
the basic than the ordinary process. We do not wish it 
to be supposed that we are opposed in any way to the 
basic process. On the contrary, we desire to see it attain 
a marked success ; but we cannot shut our eyes to facts. 
The success of any — of the kind must ultimately be 
decided by the reply which can be given to the question, 
“Will it pay?” This question Mr. Richards cannot yet 
answer. It has been answered in the affirmative on the 
Continent, but only under conditions which do not 
appear to exist in Cleveland. Thus the process is heavily 
weighted as compared with the ordinary process as 
carried out in the hematite districts. There are, how- 
ever, certain advantages possessed by Cleveland which, 
when thrown into the scale, may countervail all the 
objections which can be urged against basic conversion. 

e have no course open but to suspend our judgment. 
He would be a rash man who, at the present moment, 
would pronounce the basic process either a failure or a 
success in Cleveland. In six months the world will be 
wiser, and, as we have already said, if it be possible to 
make the process a success, Mr. Windsor Richards is the 
man to do it. 


THE PREVENTION OF FLOODS. 

We have repeatedly called attention to the need for 
beneficial interference with the principal rivers of 
England; and we are glad to find that a chance exists 
that steps will be taken to mitigate a growing evil. On 
Friday a very influential deputation was introduced by 
the Duke of Bedford to Mr. Dodson, the President of 
the Local Government Board. The deputation included 
the Marquis of Huntly, the Duke of St. Albans, Sir H. 
Verney, Mr. Hinde Palmer, Mr. A. Arnold, Mr. Magnia 
Mr. B. Samuelson, Mr. Rodwell, Mr. H. Broadhurst, an 
Mr. Causton. The object of the interview was to 
request the Government to bring in a Bill for the better 
regulation of rivers. It is to be regretted that this was 
not quite so definitely stated as it might have been, but 
Mr. Dodson understood his visitors. He could make no 

romises for the Government as.a whole, but for himself 
he assured the deputation that the views expre by 
the various speakers and the statements which they had 
made should be brought before his colleagues, and would 
no doubt “have the earnest consideration which the 
gravity of the subject and the importance and number 
of those interested make it deserving of at their hands.” 


The style in which the promise is worded is open to 
criticism, but the matter is to the point, and the 
members of the deputation had no reason to be dissatis- 
fied with it ; yet we fear that a long time will yet elapse 
before anything of much value is really effected in a 
ae way to improve our rivers. The deputation, 
owever, have done one good thing. They have at last 
clearly indicated the amount of pecuniary loss caused, 
we shall not say by floods, but by the absence of all 
attempt at regulating the great streams which are supposed 
to drain this country. In dealing with this aspect of the 
question they were necessarily brief, for Mr. Dodson’s 
time is valuable; but enough was said to convince the 
most incredulous, we should think, that the prevention 
of floods is a matter not of local interest but of national 
importance. Mr. Magniac, M.P., speaking for Bedford 
and of the Ouse, said that in his own locality 10,000 
acres had been flooded this summer. One farmer paid 
rent for land he had not seen for two years. Mr. Coote, 
of Huntingdon, drew a frightful picture, which we have 
reason to believe was in no whit exaggerated, of the 
suffering and loss caused in his district by floods. Mr. 
6 amy urged that in eighteen miles of the Severn 
Valley £63,000 worth of food had been destroyed. In 
the county of Worcester one landowner had lost £4000 
a year, and so on. No doubt the pecuniary loss must 
be counted by hundreds of thousands of pounds per 
annum, and the mischief does not end there; 4 
besides not a few deaths caused by drowning, healthy 
districts are rendered insalubrious ; fever and ague are 
to be found where they ought to be utterly unknown 
and the young and the aged are hurried out of the world 
by the combined effects of damp and bad drainage. Thus 
in Huntingdon the death rate has been doubled. 

We have heard it urged that tht floods are not worse 
now than they used to be, and that if they are it is because 
of sense os “ee bad weather. It is well that this theory 
should be demolished as soon and as thoroughly as pos- 
sible. There can be no donbt that subsoil drainage not 
only greatly augments the work thrown on rivers, as we 
have explained in our impression for Nov. 5th, but that 
it also does much to raise the beds of the rivers into 
which storm waters are discharged. The continuous 
operation of natural forces tends to fill up the bed of 
every river, each tributary bringing down its own contri- 
bution of detritus. The tendency of the river current is 
to deepen the bed by scour. In some cases these forces 
very fairly balance each other; but the moment man 
begins to work the balance is overset. If on the one 
hand he dredges and straightens the stream, he augments 
the velocity of the current, and causes more scour. Then 
the tendency will be toward the natural excavation of the 
river bed. If, on the contrary, he drains the land over 
the area of the watershed supplying the river, then will 
the tendency to silt up become predominant, and the 
bed of the river will gradually rise. Mr. Magniac gave 
some admirable illustrations of this truth to Mr. Dodson. 


Every fresh flood brought something down the Ouse 
whic means somewhere and caused an obstruction. 
Thus at Bedford a fallen willow tree had produced a 


sandbank. At particular places where the river used to 
be deep, it can now be crossed dry-shod in summer. In 
English rivers the tendency to silting up is not—-or rather 
was not before the days of extensive subsoil drainage— 
manifested to anything like the degree to which it is to 
be seen on the continents of Europe and America. The 
floods at Zegedin afford an illustration of what we mean. 
The melting snows in the Carpathians carry with them 
great quantities of silt which gradually raises the level 
of the river beds. The people dwelling on either bank, 
instead of dredging, make embankments to keep back 
the water, and as silting and embanking have gone on 
steadily for generations, the rivers now flow several feet 
above the level of the surrounding country. When a 
dam gives way, ruin and death on a frightful scale ensue. 
In process of time, unless proper precautions are 
adopted, such rivers as the Ouse will cease to have any 
proper s, and will wander over the face of the 
country, finding an outlet to the sea where they can. 
All sluggish streams tend to form marshes, and this fact 
should never be forgotten. 

In dealing with the regulation of rivers question, Par- 
liament will do well to remember that the flood evil isa 
growing evil. Year after year matters will be worse and 
worse. The area flooded will be increased in dimensions. 
The quantity of land permanently submerged will 
augmented. The waters will “come out” sooner in the 
year and will remain longer. Small local thunderstorms 
will produce local floods, and the pecuniary loss to the 
nation will grow larger and larger each year. It is essen- 
tial, therefore, that Parliament should take the matter in 
hand without delay. It is not at first sight easy to see 
why it has not been taken up long since; and this fact 
has been used as an argument against parliamentary 
interference. The evil, we have been told, is not really 
so great as it is said to be, or it would have been found 
intolerable long since. A little reflection will, however, 
suffice to prove that this is a specious and useless argu- 
ment. It is a very serious matter in the first place to 
attempt the regulation of a large river on a comprehen- 
sive basis. None but highly trained and competent engi- 
neers can carry out such a work successfully. Again, the 
cost must be great ; and Jast, and certainly not least, the 
determination of the legitimate incidence of the cost of 
the regulation works constitutes a complex and trouble- 
some problem. Those living on high ground at each side 
of a river assert that the floods do not hurt them, and 
Jones cannot see why he should be taxed to prevent 
Robinson’s farm being flooded, Jones the while willingly 
remaining blind to the fact that it is not the rain which 
falls on Robinson’s farm which floods it, but that which 
fell on Smith’s, Brown’s, and Jones’s, and a great many 
other farms standing at higher level or lying further up 
the stream than Robinson’s farm. We are not sanguine 
enough to expect that the tribe represented by Jones 
will ever be brought to see the propriety of a be any- 

thing for the help of the class represented by binson, 


be | Undesirability of competition. 


and for this reason the whole matter must be dealt with 
ona re | wide basis. The regulation of rivers must be 
regarded as the business of the nation, and not of in- 
dividuals. As soon as the subject is brought before 
Parliament some person or persons who care nothing 
about floods will urge that Parliament cannot legislate on 
the subject because it knows nothing about it. Parlia- 
ment will admit the truth of this statement, and then a 
select committee will be appointed, and scores of wit- 
nesses will be examined, and a year or two will pass and 
nothing will be done; and, finally, the committee will 
get all its ideas concerning floods and the way to prevent 
them jumbled up together, and we shall have a report 
which will not in any way elevate the standard of 
Parliamentary knowledge, or enable Parliament to 
legislate on the subject with more prudence or skill 
than it possessed before the inquiry was carried out. 
The proper course to be pursued by the Government is 
to appoint a commission of three engineers of the highest 
standing and greatest skill in river regulation. These 
gentlemen will then visit and examine the principal 
river valleys of the kingdom, obtaining informa- 
tion on the spot, and in a very short time they 
will be able to answer one or two very simple ques- 
tions, which may be thus stated. Can the floods in the 
river be reduced by regulating its course? What is the 
area implicated in the production of the existing floods? 
What is the area now flooded every year? Is the régime 
of the river becoming better or worse? In general terms, 
about how much will! the necessary works cost? Answers 
to all these questions could xe obtained in less than 
three months by a competent commission of experts, 
aided by a sufficient staff, who would be on the spot 
to see for themselves, and who would be able to appre- 
ciate the statements made to them. TheGovernment could 
then go to Parliament with something like a definite 
scheme. It could say, “this work can be done to advan- 
tage ; it will cost so much ; the money will not be wasted; 
it must be raised on such-and-such an area, and will 
represent so much in the pound sterling annual value of 
the land implicated.” The cost of such an investigation 
would not be one-fourth of that of a select committee, 
which could be called upon to hear counsel, and investi- 
gate the rights of every petty little mill owner on the 
river's brink. There can no doubt that at the present 
time the interests involved in water rights and so on, 
are all mixed up in a deplorable muddle. Mr. Magniac 
dwelling on this fact, cited the case of the town o 
Turvey, in Bedfordshire: “The state of things,” said 
Mr. Magniac to Mr. Dodson, “ is frightful. The bed of 
the river belongs to one man, the right bank to a 
second, and the left bank to a third proprietor ; and all 
the while the bed of the river in the po sense has no 
practical existence.” Under such conditions any measure 
must be sweeping if it is to be effectual. River beds 
should indeed be regarded not as the property of 
individuals, but of the nation ; and if this be considered 
to be going too far, care should be taken that vested 
rights should not become vested wrongs to other men. 
A little mill weir may now cause the flooding of hundreds 
of acres of valuable land. Time was when the mill was 
perhaps worth more than the land, but the land has been 
reclaimed and improved, and is worth ten times as much 
as the mill. Why should not the millowner be paid a 
fair price and sent about his business? If Parliament is 
not prepared to deal with this matter with a strong 
hand, and do some injustice, that it may remove what is 
day by day approaching more and more nearly to the 
condition of an intolerable evil, then it would be better 
to leave the subject untouched. A grand opportunity is 
presented for useful legislation ; but the opportunity 
will be entirely lost if Parliament is disposed to split 
hairs concerning the rights of millowners and certain 
other waterside proprietors. 


RUMOURED OPPOSITION TO THE NORTH-EASTERN 
RAILWAY. 

A rew weeks ago we drew attention in THe ENGINEER to 
the railway projects of next session, and indicated the pos- 
sibility of opposition to the monopoly the North-Eastern 
Railway has in the north-eastern counties. It cannot be said 
that such a project has become a fact, but there are some 
circumstances that give an air of probability to the rumour, 
and these have been increased by the circumstance that the 
chairman of the North-Eastern Railway has been urging the 
The fact that that company 
holds a monopoly of so vast and profitable a district, and that 
its returns to its shareholders are the highest paid by any of the 
greatrailway companies, areenough to egw competition, and 
that probability is heightened by the fact that in the district 
possessed exclusively by the company there is much discon- 
tent with it amongst the freighters and the travellers. There 
is no other district in the country so large served by 
one company, and that that district is progressive is 
indicated by large dividends, and by the fact that the 
North-Eastern has the largest increase in the revenue of any 
railway company. Of late, too, other companies have been 
gradually approaching its district—the Midland now running 
to York—and it is increasingly evident that the question of a 
competing line to be proposed is merely one of time. Mr. Dent- 
Dent, the chairman of the directors of the en in the re- 
marks above alluded to, claimed that a district could be better 
served ‘‘by one prosperous and well-managed company than by 
two railways with parallel lines competing unwisely for 
traffic.” But this is begging the question, for the line 
that has been hinted at as probabie in the north is one giving 
direct access from the great seaports of Durham to the 
Lancastrian district, and a glance at the railway map shows 
that the North-Eastern line to these districts is tortuous, and 
it is moreover very slowly worked. It is unwise to judge a 
project that scarcely exists on paper yet, but it may be 
remembered that when a similar scheme was last projected 
there was much said in its favour, and that the proposal 
resulted in a compromise. In the present inchoate state of 
such a scheme for the invasion of the ‘‘territory” of the 
North-Eastern, it is useless to speculate on its merits or de- 
merits, but it may be fairly pointed out that unless the district 
is provided with efficient facilities for its great trade, the 
monopoly of the North-Eastern is not likely to endure much 
longer, “Recently it has allowed lines that it had the power 
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to make to lapse, one of which—that from Middlesbrough to 
West Hartlepool—was a most important link in the chain of 
coast communication; and as its proposed capital expenditure 
—£669, 122 after this year—is little more than a fourth of that 
of the Midland, though the mileage is about the same and the 
districts similar, it is evident that it has a much more limited 
idea of the needs of its district than its neighbour, and possible 
rival, has of its own. As a matter of course the position of the 
company in relation to its shareholders needs to be taken 
into account as well as its responsibilities to the public; but 
the value of the growing trade of the north-east, and espe- 
cially of its ports, renders it essential that the railway com- 

y should be prepared to facilitate business, and in no way 
interfere with the development of trade. In the end a liberal 
policy will be the best for the shareholders. 


RAILWAYS IN COURSE OF CONSTRUCTION, 

Ar the present time, when the proposals of the companies 
for new lines are being shadowed forth in the Parliamentary 
notices, it is interesting to learn what length of line is now 
under construction or to be constructed by the chief com- 

nies, From the official statements, it appears that the 
Toulon and North-Western Railway has now in course of 
construction or to be constructed 70} miles of line; the Great 
Western has 32 miles; the Midland Railway, 48 miles; the 
North-Eastern, 364 miles, but 16} miles are those of leased 
or rented lines—probably the largest portion of which is that 
from Loftus in Cleveland to Whitby. The Lancashire and 
Yorkshire has 84 miles only ; the Great-Northern, 73$ miles ; 
the Metropolitan, over4 miles ; and the Manchester, Sheffield, 
and Lincolnshire, 334 miles. It is evident that the positions 
of the chief railway companies are very different in respect to 
the mileage they have in course of construction, or which 
they have powers to construct. But an explanation of part 
of this difference has already been pointed out, and it may be 
added that in the case of the North-Eastern, it allowed to 
lapse a few years ago an important branch for which it had 

wers, Generally it ma said that the companies which 
most felt the depression that existed up to a year ago have in 
various ways a the mileage in course of construction, 
and that they have felt the relief. But it is also apparent 
from the example of the Furness Railway—one of those that 
felt the depression, and now experience a marked revival— 
that those companies must now again commence to enlarge 
their facilities for trade, and must also in all probability 
increase the length of line proposed to be constructed. 
In the case of the great goods railways there is not the same 
large addition to the traffic, though there is a substantial 
growth of it; and hence it is probable that there will not be any 
great addition to the mileage to be immediately constructed ; 
whilst in the case of the main passenger lines the figures 
above given prove that they are preparing facilities for addi- 
tional traffic on a very large scale. Altogether these great 
companies may be said to have a less mileage in course of con- 
struction than they have had for a considerable period, but 
the results of the measures that are shadowed forth in the 
parliamentary notices may be expected to increase that length 
of line. It is certain that railway traffic is now growing at 
an immense rate, and that there is in the mineral and ship- 
ping districts an outcry for additional railway facilities which 
Silt have to be gratified sooner or later. For the past few 
years railway companies have been generally completing lines ; 
the North-Eastern, for instance, has under construction only 
about a fourth of what it had five years ago ; but it is evident 
that with the growth of trade there will be a need for fresh 
facilities, which will again swell the mileage, for no company 
can now stand still, 


THE INCREASING POWER OF GUNS. 


A REMARKABLE result has recently been achieved by Sir 
W. Armstrong and Co, in the production of a gun, weighing 
95 ewt., discharging a projectile weighing 1201b., with a 
velocity of 2064{t. per second—that is to say, having 3545 
foot-tons stored-up energy, or 746°3 foot-tons per ton weight 
of gun, The gun is an experimental one, and we should 
suppose that such a result must be exceptional, being, of 
course, very extraordinary, and a stride in advance even of 
the 613°5 foot-tons per ton of gun obtained by the 6in. 
Armstrong, reported in THe Encinger of November 5th. 
At present we speak of this as an abnormal individual 
result. How much the gun is able to bear as a regular service 
round we cannot say. ‘The fact, of course, indicates some- 
thing unprecedented. In recording this we would take the 
of an expression which may mislead a 
reader in the article of November 5th above referred to. We 
there spoke of a delicate point, namely, the question of 
priority of Armstrong 6in. and Krupp’s 15-centimetre guns, 
whose results we compared together. Speaking from the 
reports of each lying before us, we considered that the two 
pieces dated from about the same time. In — 80 we 
unconsciously did injustice to the Armstrong gun; for while 
Krupp’s pamphlets, issued at the Meppen trials, as we under- 
stand them, contain the records obtained of their earliest 
private trials, which took place on December 17th, 1878, the 
report ot the Armstrong results dealt only with a certain 
series of Government trials. Previous to this, we have now 
ascertained, a Government trial had taken place on May 2nd, 
1878, and private trials as early as December, 1877. This, it 
will be seen, argues a year precedence for Armstrong as com- 
pared with Krupp, which in a question of this kind may mean 
everything, and should certainly be clearly stated. 


A MUNIFICENT OFFER, 


A CORRESPONDENT calls attention to an advertisement 
by the Ely Local Board of Health offering the munifi- 
cent sum of £120 per year, payable quarterly for the whole 
time of a ‘‘fit and proper person,” to fill the united 
offices of Surveyor and Inspector of Nuisances. If the Board 
did not say anything about the necessary qualifications of 
this ‘‘ fit and proper person,” it might be supposed that its 
members held a very inadequate idea of the work to be per- 
formed, or of the knowledge necessary to perform it ages 
This, however, does not seem to be the case, for with 
respect to candidates, they state that, ‘‘It is indispensable 
they should be familiar with the construction and working of 
steam engines, furnaces for the consumption of smoke, filter 
beds, works of water supply, sewe through tubular pipes, 
and house drainage; the making and ma ment of roads, 
streets, and pavements ; the taking of levels, the value of 
labour and materials, the preparation of plans, specifications, 
and estimates, and the superintendence and management of 
all such works as come within the province of a Local Board 
of Health.” The person elected will moreover be ex 
to give security for the due ‘ormance of the duties 
under these various heads, himself in £200, and two sureties 
gf £100 each, That the Board does not think combined 


surveyors and sanitary inspectors are to be picked up in the 
streets, is evident from peed pence! string of qualifications. 
The offer is therefore absurd. Perhaps Ely is rich and knows 
no to way of spending money than by employing cheap 
servants. 


LITERATURE. 
A Treatise on Chemistry. By H. E. Roscox and C. SchorLEM- 
mer. Vol. II. Metals. Part II. Macmillan. 


In our last impression we noticed the first volume of this 
work. [n Vol. II. the remainder of the metals are treated 
of, and chapters are to be met with at the end of the 
volume on the classification of the elements, the periodic 
law of the elements first set forth by Newlands in 1863, 
and since fought over by Mendelejeff and Meyer with 
considerable display of temper. After these are chapters 
on the condensation of the so-called permanent gases, a 
result which has been achieved since the publication of 
the first volume. Both processes, of Pictet,and of Cailletet, 
are given. 

A magnificent suite of specimens of manganese 
obtained by treating ores of manganese on a large scale 
in a blast furnace was shown at the last Paris Exhibition, 
some having even a higher percentage of metal than that 
mentioned by Roscoe. Manganosite is the name of a 
very curious mineral recently pointed out by Blomstrand ; 
we do not meet with it here. Among the meteoric irons 
of which analyses are given is that of Ovifak, in Green- 
land. This is a mixture of iron carbide and magnetic 
oxide of iron chiefly, and it appears now to be highly 
probable that it is of terrestrial origin and not meteoric. 
On the subject of the passivity of iron reference is made 
to a paper published in 1790. here are important 
results which have been arrived at since the experiments 
of Faraday and Beetz, and might have been included 
in the notice. The subject of the metallurgy of iron is 
discussed with great clearness, and illustrated with 
abundance of well-executed drawings ; in fact, this part 
of the book may be cited as perfect. 

The extent to which the history of each element and 
of each compound, when they have a history, is gone 
into, is a remarkable feature of this work, and one to 
which especial attention should be directed, as we know 
of no text-book in anywise resembling it. It is inter- 
esting to find that tinned copper vessels were employed 
by the ancients, for we find them descri 
by Pliny; “and the same author also mentions, 
as a well-known fact, that in the process of 
tinning the weight of copper articles increases but 
slightly, and he adds that the substance termed stannum 
was employed for this purpose.” Sorby’s “ jargonium” 
we hoped we had heard the last of ; it is not customary 
to give an element a new name before it has been isolated 
and identified, and we doubt whether the uranium oxide 
explanation of the whole affair was satisfactory—but it 
is put on record here. On vanadium Professor Roscoe 
writes with authority of course, and the important results 
arrived pil | him are here enumerated. Under antimony 
and the medical uses of its compounds it is interesting to 
find that in 1566 the Paris Parliament was induced to 
prohibit the use of both metal and its compounds by all 

hysicians on pain of having their licenses withdrawn. 
This decree was not withdrawn until the year 1666. 

The history of gold mining and refining is dealt with 
very fully, and contains much that is of great interest, 
but we must refer the reader to the work itself. The 
same must also be said of platinum. We find that 
the first platinum apparatus for concentrating sulphuric 
acid, weighing 423 ounces, was made in London in 1809 
by the well-known firm of Messrs. Johnson, Matthey, 
and Co., who since that time have furnished platinum 
vessels for all parts of the world. The early history of 
palladium is very curious. In April, 1803, a printed 
notice came into the hands of Mr. Chevenix to the effect 
that a new metal, called palladium, was to be sold at Mr. 
F. Forster’s, of Gerrard-street, Soho. Chevenix, believing 
that this was simply a fraud, bought the whole stock, 
and after investigating the question he came to the con- 
clusion that the substance was not a new metal, but that 
it was a platinum amalgam of peculiar properties. Soon 
after the communication of Chevenix’s paper to the 
Royal Society—May 13th, 1803—an advertisement ap- 
peared in which a handsome reward was offered to any 
one who should prepare even a grain of this substance, 
either according to Chevenix’s plan or by any other 
method. No one succeeded in obtaining the reward, 
although several German chemists endeavoured to pre- 
pare the new substance. In 1804 Wollaston announced 
that he was the discoverer of palladium, having taken 
its name from that of a new planet Pallas, discovered 
by Olbers in 1802. 


Sranparp Locomorives.—Mr. R. H. Bleasdale, of 
Park-road, Aston, Birmingham, is now publishing a set of ten 
mounted photographs of standard passenger engines on the prin- 
cipal En railways. The measure Sin. 
by 5in. They are very well executed. Each is taken with the 
tender, and in some cases with the driver and fireman. We 
mention as particularly good, the photographs of the Great 
Northern outside cylinder bogie express engines, the new Great 
Eastern bogie engines, and a Midland engine. But the gems of 
the collection are a broad gauge engine—the Lag pag | a 
narrow-gauge engine on the same line, the Great Western. We 
understand that the cost of the set is £1, or of each photograph, 
2s. 6d. Nothing of the kind has, so far as we are aware, been 
previously published. 


Triat Trip or tHE §.S. Ascanrus.—This steamer went into 
the river from the Morpeth Dock, Birkenhead, for her trial tri 
on Thursday last, and among those on were Mr. 
owes, and Messrs, A. Crompton, W. Rae, McKaig, 8. 
W. Wiles, F. B. Salmon, James Meek, Captain Russell, A. E. 
Garland, Captain Mardon, and others. The Ascanius then pro- 
ceeded for a run in the river, during which her behaviour was in 
all respects satisfactory. The machinery worked very smoothly, 
and the boiler—one of Cochran’s patent—supplied abundance of 
steam. The manner in which the vessel answered her helm was 
much appreciated, and as she is intended for a very 
tortuous waters this point is of great importance. The Ascanius 
was built and les, wip by Messrs. Cochran and Co., of Birken- 
head, and is intended to sail for Penang next week. ce 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Upon ’Change to-day—Thursday—in Birmingham, and yester- 

day in Wolvéchatepion, business had an improving aspect. 

Buyers showed a greater disposition to purchase forward. 

Establishments are mostly a little better off for work, aud most 

sorts of iron are worth more money; though the instances 

in which consumers will consent to give advanced rates are 


ew. 

High-class works, such as Round Oak and Bloomfield, are better 
off for orders. At the first-named some excellent girders of large 
sections are in hand. Messrs. E. T. Wright and Sons have this 
week their mills all fully on, including their ‘‘ Monmoor” plate 
mill. For plates of that brand they would not to-day take less 
than £9, and they were equally strong at £8 10s, for their 
“Wright” brand. Bloomfield plates were equally strong at the 
quotations of that firm. But plates branded ‘‘ Staffordshire” 
were to he had both yesterday and to-day at a little over £8, and 
in one or two cases at a fraction under that figure. Purchases of 

‘ood boiler plates are being made but tardily, but the tendency 
or the moment is towards improvement. 

Amongst finished iron consumers the desire to buy forward is 
seen most in respect of galvanisers’ sheets. The sheet firms were 
neither to-day nor yesterday generally prepared to book orders 
long forwa Of this the result was that some export business 
submitted to factors by foreign customers could not be negotiated. 

To-day in Birmingham there were several offers by merchants 
to buy iron for delivery for some distance into next year; and 
there was one lot of a thousand tons of galvanised sheets which 
might have been secured at full current rates if sellers would 
have closed with delivery to extend through 1881. No one 
would take the order. Roofing sheets were dearer than yester- 
day at Wolverhampton, in some instances 5s, per ton even for 
prompt delivery. Few galvanisers would accept less than £14 
per ton for 24-wire gauge delivered in Liverpool in bundles, and 
there were rare quotations which ranged as high as £15, For 
27-gange £2 more was asked. 

Galvanising singles of a high-class brand were not procurable 
under £7 15s., but doubles of the same quality were plentiful at 
£9 and latens at £10 5s. Less valuable sheets were to be had at 
from 5s. to 10s. below this figure. 

Stamping sheets are in larger make for the United States. 

Very common sheets needed in connection with tea and coffee 
harvesting and preparation for market are going in one or two 
instances from this district to London, at prices which it would 
be hardly fair for me to quote, lest an unfair use may be made 
of the quotation by buyers of better qualities. The same re- 
mark applies to certain hoops of about 2hin. in width that are 

oing to Live 1 for shipment, to be employed chiefly in the 
so Sond of tallow casks. 

Inquiries are just now more than usually numerous for baling 
strip for the United States, and there is a better demand for 


d Australia. 


The chief mail of the week is the Australian, and as it was the 


‘usual monthly mail it was of more significance than that which 


was delivered a fortnight ago, for the colonists have not yet got 
into the habit of ordering fortnightly, thongh the tendency is 
decidedly to the increased use of the bi-monthly mail. The 
orders were fairly conspicuous from New South Wales, vid 
Sydney, and from South Australia. The Victorians who buy 
through their capital—Melbourne—were deferring their pur- 
chases because, as the advices explained, of the unsettledness 
for the moment which was resulting from the international 
exhibition. Yet confident expectations were enunciated that 
that result will follow upon the exhibition now on, which 
attended the exhibition at Sydney; and this mail was a further 
exemplification of the larger business which has followed upon 
the Sydney Exhibition. The purchases were fairly miscellaneous, 
but galvanised roofing sheets and drawn fencing wire were pre- 
dominant. The rates at which the months’ sales of the former 
closed were mostly £22 to £23 for best brands of 26 w.g.; the 
ordinary brands going at £21. Telegraphic advices intimate that 
there has been no strengthening of these figures since the mail 
left. Drawn fencing wire, No. 8 size, has slightly improved in 
the same interval, since the £13 10s. quotation at date of mail has 
become £14 firm at Sydney. 

The other prices ruling when the mail left showed that bar and 
rod iron was steady at £9 to £11. Shect iron was firm. Assort- 
ments of Nos. 8 to 18 commanded £12, while for Nos. 20 to 26 
£14 10s. was required. Plate iron was dull at £10to £12. Hoop 
iron, for trade purposes, was being quoted at £10 10s. to £11 10s. 
Sheet brings £21. ‘Tin-plates have risen to 15 per cent. advance 
on invoice for good assortments. 

The chief wool sales soon to come off at Sydney encourage iron 
and hardware buyers there to notify their firms upon this side 
that they may !ook for better orders when the business, so very 
important to the Austalian colonists, has been gone through. 

ig iron was firmer with a tendency to rise in Wolverhampton 
yesterday ; and in Birmingham to-day prices were generally 
stiffer. Indeed on both Exchanges it was impossible to buy some 
pigs at the = at which they could last week have been 
obtained. Cleveland sorts were mostly 1s. 6d. up—the iron that 
was procurable at £2 11s. delivered, having advanced to 
£2 12s. 6d. Nor were the Lincolnshire and common hematite 
—Lancashire—firms less disposed than a week ago to abate their 
demand for £2 10s. Nay, one Lincolnshire house advanced 
quotations 2s. 6d. Offers for best hematites were promptly 
rejected at less than 70s. Consumers were assured as the current 
experience of the leading firms, that these prices must soon 
change in favour of the sellers. No seller would accept maximum 
current rates, with deliveries extending much beyond the end 
of January; and there was less disposition on the part of vendors 
to take orders into the first three months of the next year at, as 
in the case of certain best hematites, 3s. 6d. per ton in excess of 
the current 70s. There have been some — sales in the past ten 
days of all-mine pigs, deliveries to extend to the close of the first 
month of next year. Sales of two lots of 500 tons each at £3 5s. 
are reported, e stiffening quotations for hematites are acting 
favourably upon best Staffordshire mine sorts. Current sales are 
consuming the whole of the 1100 tons per week which are being 
turned out at the four Spring Vale furnaces, and the stocks there 
are at the same time being steadily reduced. The better con- 
dition of the crude iron market is leading again to preparations 
for putting into full blast some furnaces that had been damped 
down, and to the expectation that certain others which have 
been altogether out may svon be restarted. The indications in 
this direction relate as much to all-mine as to part-mine iron, but 
it is most seen in respect of the latter description; and there are 
a few furnaces which, before they were blown out two years ago, 
were — all-mine iron exclusively, will, when they are again 
set on, produce part-mine iron. Preparations for getting into 
full blast are most noticeable about Bilston and Tipton. 

The collieries are mostly in fuller employment upon the week. 
Leading buyers sought yesterday to get contracts renewed for 
high-class forge coal at 3d. per ton down, but they were unsuc- 
cessful ; eolliery owners would rather have lost the customer. In 
most instances quotations were firmer, and a few ironmasters had 
to give a rise of 3d. to 6d. Cannock Chase house coal is in 
increasing demand at the recent rise of 1s. per ton. 

The engineering firms generally are doing better in their 
machine casting departments, and the railway constructive and 
roofing firms are fairly well off, but gasometer and pipe work 
is slackening. 

n . Mr. Brassey, M.P., sat as umpire to the Potteries 
Board of Arbitration, in reference to the demand of the opera- 
tive potters of North Staffordshire for a return to the rate of 
wages paid 


before the reduction decreed last Martinmas 


: 
A 
/ 
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Hatherton. Over 50,000 men are affected, 
secured will be equal to 8} per cent. The 
ex to last four or five days. 
Corporation of Dudley resolved at their meeting on Tues- 
day last to purchase a 10-ton steam roller, at a cost of £450, 
imilar to the hine in use in Wolverhampton. 

The Birmingham Markets and Fairs Committee have given 
out a contract to Mr. Jno. Garlick, of the Saltley Works, to eover 
in the Smithfield, which has hitherto been held in the open air. 

work will involve the erection of four roofs, the princi: 

of which are to be of iron, and the remaining portions of glass 
and slate. The roofs will be supported by iron columas placed 
24ft. apart. Owing to the slope in the ground the height of the 
roofs will vary from 30ft. at the upper end to nearly 40ft. at the 
lower end, the columns being made of various Ce to suit this 
fall in the ground. The chief entrance to the market is to be a 
massive way 15ft. wide and 28ft. high, with smaller gateways 
on each side for foot passengers. 


and the rise if 
proceedings are 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

ALTHOUGH there has been no great amount of actual business 
doing during the past week, there is a generally healthy feeling in 
the iron market here, and there are a many inquiries stirring 
which, it is anticipated, will lead to a considerable weight of iron 
ing hands before long. The inquiries, as I have pointed 

out in previous reports, are almost entirely for forward delivery, 
and generally buyers are asking for periods extending up to the 
end of June next, while there is not much disposition to pay any 
material advance upon present rates. Makers, however, as a 
rule, still show a strong disinclination to commit themselves 
beyond the end of March next, and where there are any transac- 
tions for longer periods, they are chiefly through m 


Lancashire makers of pig iron are still duing a fair amount of 
business in deliveries over the next three or four months, at about 
late rates, the average prices obtained being about 46s. 6d. to 47s. 

ton, less 2. r cent., for delivery equal to Manchester. 
ond the end of March, however, they do not at present seem 
at all disposed to quote. 

In outside brands any business doing here is still confined 
chiefly to Lincolnshire and Derbyshire irons ; of these moderate 
sales have been made in this district at prices ranging from 
45s. 6d. to 47s. 6d. per ton less 24, delivered equal to Manchester, 
and some of the makers being tolerably well sold are now holding 
for higher prices. The stronger tone reported from Middles- 
—_ has not had any very material effect upon this market, as 
North-country irons for some time have been much too high 
to enable them to compete here, and 48s. 6d. to 48s. 10d. per ton 
net cash, which is now quoted for g.m.b.’s, delivered equal to 
Manchester, is little more than nominal as far as buyers here are 


concerned. 

The manufactured iron trade is still generally only dull, and 
although there is a hopeful feeling with regard to the future, at 
present forge proprietors, in most cases, seem to be short of work, 
and there is an anxiety to secure orders which keeps prices down 
ata very low point. Staffordshire bars have been offered for 
delivery into this district at about £5 17s. 6d. per ton, and local 
bars are to be bought at about £5 15s. to £5 17s. 6d. per ton. 

In the coal trade the demand has been alittle less active duri 
the past week, but as colliery eg age generally are well sold 
in house coal for the present, and the pits are going full time, 
there is no pressure to sell, and prices are firm at the recent 
advance. Steam and forge coals are without material change, 
the quantities required by works being still only moderate in 
extent. Engine classes of fuel are rather easier, owing to the 
larger quantity of slack now offering in the market. The average 
— at the pit mouth are about as under :—Best coal, 8s. 6d. to 

; seconds, 7s. to 7s. 6d.; common house coal, 6s. to 6s. 6d.; 
steam and forge coal, 5s. to 5s. 6d.; burgy, 4s. to 4s. 6d.; and 
good slack, 2s. 9d. to 3s. 3d. per ton. 

Shipping is not quite so dull as it was, and better prices 
generally are being obtained, but sellers are not able to com- 
—_ the same advance for shipping as they can for their inland 

ies. 

An interesting series of experimental trials was carried ont on 
Monday at Mr. Daniel Adamson’s Hyde Junction Engineerin 
Works, near Manzhester, for the purpose of testing a sauna 
air engine invented by Colonel Beaumont, R.A., and intended 
for use on either street trams or eco The new tram engine 
is similar in principle to the ordin ocomotive with reversing 
link, but has in addition appliances for securing high expansion 
during the period of working, and consists of a double-compound 
engine coupled at right angles, worked as I have just stated with 
an exceptionally high expansion % e engine is worked at 
an initial pressure of 1000 1b. to the square inch, and is capable of 
continued action until the pressure has dropped to 150]b. or 200]b., 
thus leaving off at a pressure at which few engines work. The 
principle on which the engine is constructed is to use no reducing 
valve, which would involve a loss of power, but to.allow the air, 
no matter at what pressure it may be, to be admitted at once to the 
working cylinders, arrangements being made to supply a sufficient 
amount of heat tocause theair to expand while doingits work with- 
out loss of temperature. Two main points in connection with 
the engine have been in the first — the difficulty attendant upon 
the compression of air to 1000 Ib. per square inch, and next the 
construction of a vessel of sufficient strength to carry the air at 
such high pressure without leakage. The first difficulty seems 
to have been very successfully overcome with the engines con- 
structed by Mr. Adamson, which are compound engines with a 
compressing apparatus com of four air cylinders, so that 
the 1000 Ib. is lifted up by four steps, and the heat produced by 
the process is absorbed between each pair of —_ These en- 
gines will charge an engine carrying 90 cubic feet of air at 1000 lb. 
pressure in forty minutes, supposing the process to commence at 
atmospheric pressure, but as it is probable that engines working 
tram-cars will never run to a lower pressure than 150 Ib., the 

t 0 p d air to be forced into the engine will to this 
extent be reduced. The heat that is lost during the process 
of compression is restored by a small steam coal or charcoal fire 
carried on the engine. The second diffieulty to which I have 
referred, and which of course would be a very essential point in 
the success of the engine, has been overcome by welding up 
cylinders of lin. steel plates, and having semi-elliptical ends, 
into one solid piece, so as to prevent the slightest chance of 
leakage, and these cylinders before being put to work at 1000 Ib. 

are tested by Mr. Adamson up to a pressure of 1500 Ib. 
per square inch. It may be interesting to notice the strange 
contrast afforded in the mode of construction here with the boiler 
plates intended for the Livadia, showing how much the applica- 
tion of steel depends upon the method of maripulation. The 
engines are constru to draw an ordinary tram car along 
moderate gradients for fifteen or sixteen miles whilst every 
cubic foot of air compressed to 1000lb., will give off 6-horse 
power. The experiments were in every way successful, 
The engine, which weighed 11 tons, being attached to a 
railway weighing five or six tons, ran backwards 
and f s for thirty-five minutes, some portion of the 
journey being over a gradient of one in forty. and at the close 
of the trial the pressure had only dropped to 6501b. One special 
advantage in connection with the engine is the absence of noise, 
and steam, — it ightened by not 
ing to any weight of water. e@ experiments 
woe: an | by a number of gentlemen, and Dr. Joule, who 
was present, expressed his satisfaction at having seen the law o! 
the mechanical equivalent of heat turned to su account. 
e 


ants and 


several orders have come to hand from America, the inquiry from 
which country seems to be growing in ye every day; but 
some of the makers are not disposed to sell at present values, as 
in the meantime they have sufficient work to find them in 
employment. Prices are advancing steadily, although there is 
no variation to note in quotations. ‘The steel trade is briskly 
employed, but the news that German makers have lately been 
booking orders at very low prices has not been well received by 
producers in the district, as while it means a loss to those who 
sell at these figures, it, at the same time, tends to check any ten- 
dency there may be to establish better values for steel in this 
district. Iron ore is steady. Shipbuilders and finished iron 
workers are very well meget and engineers and others engaged 
in general trades have a fair programme of work in hand. 

1 e Moresby Coal Company is erecting six coke ovens near 
its coal pit, and from the progress made a commencement will 
soon be made. 

The firm of J. D. Newton, of Liverpool, have entrusted to 
the Whitehaven Shipbuilding Company an order for a sailing 
vessel, 1900 tons register, to be called the Wastdale. 

A furnace, just erected by the Whitehaven Hematite Iron 
Company, is ready for lighting. The same company has been 

jutting down fresh siding accommodation, and is consigning a 

amount of pig iron. 

t Flimby an engine and crushing machine have been erected 
for the purpose of crushing round coals for coking purposes. 
There are at present a good many coke ovens in use at this place, 
and more are being erected. 

At the Ellenborough Colliery of the Maryport Iron Company 
machinery is being erected to disintegrate and wash a portion of 
the round coal for coking pu 8. 

The shipyard of Messrs. Willlamson and Son, Workington, is 
expected to be in full working order by the end of the present 
year. The keel for a vessel of 1600 tons burthen is al ly laid. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

perty does not tempt purch at p t. The 
ag awber Hall and Willow Bank Collieries, worked by 
the Thorp’s Gawber Hall Collieries Company, Limited, have 
been offered for sale at Barnsley without finding a purchaser. 
There are about 320 acres of the Barnsley bed of coal comprised 
in the lease, yet unworked. The collieries yield first-class steam, 
house, gas, and engine coals. From the smudge produced in 
working the coal coke of a very good quality is obtained 
and there are eighty-two ovens on the premises in actual 
operation. The plant and machinery are stated to be superior, 
and capable of an output of 1200 to 1500 tons per day. 
Bidding commenced at £10,000, and rose by bids of £1000 each to 
£14,000, after which, by bids of £500 each it reached £17,500. 
Two other bids of £100 in each were made, the last being by Mr. 
Thompson, of Manvers Main—£17,700. The reserve was 
announced at £18,000. Ihave heard it stated that a company 
consisting mostly of the shareholders of the above company has 
been formed, with a capital of £40,000, to purchase and work the 
colliery. On behalf of this new company no offer was made at 


e sale, 

A largely increased tonnage of coal was sent to London in 
October from Yorkshire and Derbyshire, but the quantity 
was over 33,000 tons less than was taken in tober, 
1879. Comparing the ten months of this year with the 
corresponding period of 1879, the falling off is in excess of 
383,000 tons, whilst there has been a considerable increase in the 
quantity of coal conveyed by sea, on which the city dues were 

id. Goal can be taken in screw steamers from the Tyne to the 

ames at 4s. per ton; by rail the charge from different inland 
districts has been from 7s. 3d. to 8s. 6d. per ton, the sea-borne 
coal having thus a very great advantage. Though the Midland 
Railway possesses -fields nearest to the metropolis, it sent 
60,000 tons less this year than last, whilst the Great Northern, 
which “taps” through the Manchester, Sheffield, and Lincoln- 
shire Railway, the grand South Yorkshire bed, shows a falling 
off of nearly 180,000 tons. Reduced railway rates are thus 
demanded by the logic of facts, not only for pig iron and a 
manufactured s, but forcoal. It is obvious that no Sout 
Yorkshire owners can successfully compete in the metro- 
politan market if wos Ke ge rivals can get coal carried for 4s. 
per ton, or about one- of the railway rates per Midland and 
Great Northern. 

Though the weather has changed from frost to wet, the skate- 
makers are very busy. Heavy orders have recently come in from 
abroad, and home merchants, who were caught napping in 1879 
and 1878, have determined this time that they will be a 
for any demand which may set in. Messrs. M. Hunter and Son, 
Savile-street East, and other firms, are particularly well em- 
ployed on this speciality. The latest novelty, the “Gillett” 
skate, has commended itself to “the trade.” I am told that 
the makers will not be able to produce more than 5 per cent. of 
the orders they have already received, and though they have 
patented the invention in other countries they will not be able to 
send any abroad this year. 

Messrs. Wheatman and Smith, Limited, Russell Works, Shef- 
field have issued their report for the year ending September last. 
Out of the profits they are able to pay 15 per cent. on the year, 
with a bonus of 2s. 6d. per share. 

An advance of 6d, to 1s. per ton has now been secured in 
household coal. This is only about one-half of the rise secured 
in former years. 

At the Nunnery Colliery Company, Limited, the serious rush 
of water which for a time endangered the lives of several hun- 
dred miners, has now been successfully overcome. The recent 
heavy floods have caused very serious loss to several large iron- 
works, and other concerns in South Yorkshire and North and 

e cutlery les continue very arly on eri- 
can account. Silver and electro-plating establishments are also 
well employed on Christmas orders, which are more important 

is season than they have been since 1877. 


CoaL 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow iron market has again been stronger this week, 
with a large speculative business at advancing prices. At home 
the consumption of pig iron is extensive, and the reports from 
foreign markets are all more favourable than for some time. 
Pig iron is regarded as moderate priced, at the quotations which 
have lately been current, and hence the least movement towards 
improvement in the demand has been the signal for investment 
on the part of the outside public. There are 119 furnaces in 
blast, as compared with 97 at the same date last year; but the 
stocks have not been increasing so rapidly as might have been 
expected with the extensive production; those in the hands of 
Messrs. Connal and Co. have been augmented by only 807 tons 
in the course of the past week, agen tl in the ate 
to 477,910 tons. The shipments are 1 tons less than they 
were in the preceding week, but still there is a good demand for 
maker’s iron, and some of the ironmasters are re to have 
made forward sales. The arrivals from Middlesbrough are 
2542 tons larger than in the preceding week. 

The warrant market became firm at the close of last week, 
business being done on Friday morning at 52s. to 52s. 14d. cash, 


f | and 52s. 2d. to 52s. 4d. one month, the afternoon quotations being 


52s. 1d. to 52s. 3d. cash, and 52s, 3d. to 52s. 5d. one month. The 
market was very firm on Monday. Business was done in the 
forenoon at from 52s. 8d. to 52s, 5d. cash, and 52s. 104d. to 


52s. 74d. one month, the prices in the afternoon being 52s, 5d. to 
52s, 8d. cash, and 52s. 7d. to 52s, 10d. one month. The market 
was very strong on Tuesday, with transactions at 52s, 9d. to 
52s. 11d. cash, and 52s, 11d. to 58s. 1d. one month. The market 
was less active on be ay when transactions took place 
between 52s, 74d. and 52s. 1d, cash, and back to 52s, 3d. one 
month. A quiet business took place to-day—Thursday—from 52s, 
fourteen days, to 52s. 44d. cash. 

The in uiry for makers’ special brands having, as stated above, 
considerably improved, prices have been advanced, the increase 
varying from 6d. to 2s, per ton, in the case of both Nos, 1 and 8 

ran 

Last week’s shipments of iron manufactures from the Clyde 
embraced £25,900 worth of machinery, of which £14,623 went to 
Sydney, and £11,000 to Negapatam ; £9780 sewing machines, of 
which £4785 went to Riga, £1667 to Rouen, £1565 to Sydney, 
and £940 to Spain; £11,670 manufactured irons, of which £3880 
went to Sydney, £1200 to Port Chalmers, £1000 to Rigu, £2010 to 
Santander, £1100 to France and Belgium, £670 to Montreal, and 
£610 to New York. 

The malleable iron trade continues active. 

In the coal trade there is a fair business doing. The reports in 
the West have not pe ge up to the mark, but the demand for 
home consumption is good, with price for the best sorts a shade 
firmer. A large proportion of the extensive output is being con- 
sumed at home in the different iron and engineering works. In 
the Eastern mining counties the trade is almost in a similar con- 
dition. Orders for shipments have not been so plentiful, but the 
inland trade is satisfactory, and prices unchanged. 

The miners in the G w district have approached their 
employers, asking for an advance of wages; but this has been 
refused, on the ground that there is no improvement in the prices 
obtained for coals. 

The Clyde Coal Company has discovered a fresh seam of splint 
coal of good quality at a depth of 220 fathoms, 16ft. under the 


seam. 

Mr. Macdonald, M.P., delivered a lengthened address to 
representatives of the miners at his residence at Well Hall, near 
Hamilton, on Monday. He counselled the men against strikes, 
and advoca arbitration on a sliding scale of payments. 
Strange to say, he also counselled the miners to put out as much 
coal and ironstone as they could, so that they might make good 
wages and help their employers to compete advantageously with 
other places. No one used to advocate the restriction of output 
more persistently than Mr. Macdonald. He also warned the 
miners against contracting themselves out of the advantages of 
the Employers’ Liability Act, which comes into operation on 1st 


The a engineers having met the demand of their workmen 
for an advance of 10 per cent. on their yueens wages with an 
offer to raise their pay by 7} per cent., making it up to what it 
was in 1878, the leaders of the movement have declared the offer 
to be unsatisfactory, and appealed to the workmen to indicate 
whether they are satisfied with it. There is little or no proba- 
bility of the masters giving better terms, and the men are not in 
a position a to strike, so that the probability is the 
agitation will soon colla) 


Mr. J. ©. Bolton, MP. has been appointed chairman of the 
Caledonian Railway, in place of Mr. Hill, who has retired from 
the position owing to infirm health, but for the present continues 
a member of the board of directors. 

A steam tramway-car, the invention of Mr. Dickenson, of 
Birkenhead, has been tried on the Dundee tramways. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A STRIKING illustration of the dangers attending the working 
of the Black vein seam of Monmouthshire came to light at an 
+ we held on Tuesday at Abercarn. A few days ago in the 
Celynen Colliery a blower exhibited itself, and such was its force 
that it blew out a quantity of small coal, literally suffocating one 
man, and throwing another under a tram; thence it came into 
the headings, but fortunately the lamps were good and no fatality 
ensued. The evidence given at the inquest was, that 150,000 
cubic feet of air passed into the pit per minute, and 17,000 cubic 
feet by this particular working. ‘The Mueseler lamp is the one 
in use, and such was the effect of the gas that all were blown out, 
thus saving the lives of the men. 

The Tredegar Company is very active with its coal trade, 
and new workinys. r. Beith, the successful engineer at the 
sinking of the Treharris Colliery, is engaged with two shafts. A 
new house colliery is also commencing near Cefn Uchdir Farm. 

Prospects are still lagging I hear at Bedlinog, Dowlais. The 
ground appears to be very broken; still the success of Treharris 
on the one hand, and of Rhymney on the other, should inspire 
confidence in eventual success. 

The immense drain on the Welsh coal-fields now going on is 
shown by the fact that last week a total of 137,000 tons were 
exported from Wales, excluding bunker and coastwise. At this 
rate we shall soon have a total of 200,000 tons weekly inclusive 
going away from this part of the kingdom. 

King’s _— hooks, referred to at the last meeting of the 
South Wales Institute of Engineers, is to be tried this week at 
the Navigation Colliery, Pontypridd. 

One of the most important movements on foot at Cardiff is the 
proposal of the Corporation to purchase Cardiff Dock. There is 
also another movement on foot by the Taff Vale Railway to 
enlarge Penarth Docks, and : shareholders 54 per cent. 
In the matter of the Cardiff Docks a great deal of misappre- 
hension seems to exist, and rumours are rife that they have 
from first to last cost over seven millions of money. Probably the 
truer statement would be that they have not cost more then 
three millions. 


The Nantyglo Forge is offered for lease, with its sixteen pud- 
reg - vague &e. Mr. Adams, of Cardiff, has the affair 
in hand. 


The Dowlais Iron Company has begun not only the making of 
black plate but tin-plate as well, and the samples are excellent. 
The works have been started in conformity with the opinion of 
Mr. Menelaus, that purely rail and bar works are a mistake. 
Ironworks should be open to supply any need in iron, steel, or 
tin-plate ; should go in for tires or wire, so that when trade falls 
off in one direction the probability is that something can be done 
in another. 

A new local coal company has been started at Glynneath, 
called the Glynneath Collieries Company ; capital £15,000, in 
£10 shares. The house colliery proposed to be purchased has an 
area of 850 acres, as stated. 

A new foundry is projected at pbeerenny, capital £2000. 
With the opening out of the Rhondda Valley I shall expect to 
see the Treherbert foundry become of great importance. It has 
already won a good name, but has suffered from its insulated 
position. There was an inconsiderable export of iron from 
Cardiff this week, and in this matter Newport was far ahead, the 
exports from that port being 3370 tons. In the district, too, that 
is amongst the works connected by rail with Newport there is 
a satisfactory t of busi doing, steel rails being in 
particular request. Iron orders are held there and cuonaes the 
Glamorgan Works for New Orleans, Vera Cruz, Philadelphia, 
and Galveston. 

A tolerably good clearance of sheet iron for Amsterdam has 
taken place of late from Booker’s Works, Taff’s Well. A good 

‘o of bar and bundle iron left this week for Lisbon. 

° er 1 taken place in coal prices of late, though the market 
is firm. business has been better at Swansea, and there is 
more animation in the shipping trade since the Rhondda railway 
connection has been 


{ 
of the Barrow-in-Furness district, and it is noteworthy that lately _ 
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Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice tice that some applicants of the 
‘Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the poge of Tue Enoineer at 
nich the Specification is referred to, instead 
of gwi roper number of the Specification. 
made by looking at Tuk ENGIneER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
anding the numbers of the Specification.} 


Grants and Dates of Provisional Pro- 
tection for Six Months. 

4032. Fire- aonen &c., W. Spence, Quality-court, 
Chancery-lane, London.—A communication from E. 
Kamin and H. Egberts, a 5th October, 1880. 

4036. Sewina Macuines dan, Strand, West- 
minster.—A en from J. Keith, "Rhode 
Island, U.8.—5th October, 1880. 

4038. Corp or Rorg, W. Morgan- -Brown, Southampton- 
buildings, London. —A communication from 
Barnes, P. Webster, and P. Butler, Lowell, Massa- 
chusetts, U.8S.—5th October, 1880, 

4041. Osrainino Ixcreasep WATER N. G. 


Green, Torrington-square, London.—A communica- 
tion from N. W. Green, New York, U.S.—5th October, 
1880. 


4042. Recorpine Surp’s Courss, A. 
HL. Sachman, an ons, Copenhagen, Denmar! 
—bth October, 1880. 
4046. Fire-arms, B. Burton, Brooklyn, U.8.—5th 
‘ober, 1880. 


4051. SMELTING Iron, &c., W. R. Lake, 
London.—A’ communication from T. G. 
Hall and G. H. van Vleck, Buffalo, U.8.—5th Octo- 


ber, 1880. 
4053. Batus, W. Towers, Kirkintilloch, N.B.—6th 
October, 1880. 
4056. Wuire Leap, W. Thompson, Limeh , Lon- 
don..—6th October, 1880. 
4058. Lavine out Marcnes, F. Wirth, Frankfort-on- 
— Germany. —A communication G. Sebold, 
lach, Germany.—6th October, 1880. 
on uae P. B. Elwell, Wolverhampton. —6th 
, 1880. 


4064. Propucino, &c., Hicu Deorers of Heart, J. T. 
Dann, Canterbury- Bi , Surrey.—A com- 
munication from M. Flirecheim, Gaggenan, Ger- 
many.—6th October, 1880. 

. Sream Guwerators, P. de Wrady and K. 
Okouneff, St. Petersburgh.— 6th October, 1880. 

4068. Leatuer Buack, N. G. Sérensen, Stock- 
holm.—7th October, 1880. 

4070. Tre and Corr Mera, G. M. Edwards, Gresham- 
street, London.—A communication from T. Hyatt, 
New York.—7th October, 1880. 

4074. Cranes, R. C. Rapier, Westminster-chamb 
London.—7th October, 1880. 

4076. Reouvatine the Frow or Pressure of Water, 
W. Thomas, Parliament-street, London.—7th 


October, 1 
Los for G. P. Hartley, jun., Black- 


1880. 
4080. Syninces, J. Davol, Providence, Rhode Island, 
U.8.—7th October, 1880. 
4082. MouLpING PLawes, C. Pieper, -strasse, 
Berlin.— A from W. Grossler, 


Dresden.—8th October, 1 
4086. Stram Borers, H. 1 Haddan, Strand, London. 
Privat, Toulouse. —8th 


—A communication from P. 
October, 1880. 
4088. R. H. Charsley, Oxford.—8th October, 
4002, Tramways, T. Kendall, Shi, Leeds, — 8th 
8, Shipley, 


4094. ExTRactina Correr, &., from their Ores, W. 
—"* Blackfriars-road, London. — 8th October, 


4097. mr Gnas B Bars, J. Dean, Waterloo Mills, Bradford. 


4098, Funwaces, G. A. Dick, Cannon-street, London. 

880, 

4099. Raitway Pornts, H. Whitehead, Bucknall, and 
R. Hodgson and T. Dodd, Winsford.—9th October, 


1880. 
4100. Vaives for Gas, &c., J. Woodward, Queen’s 
Foundry, Union-street, Ancoats, Manchester.—9th 


4102. Macuines, J. Brown, Edinburgh.—9th 
0c 880, 


tober, 1 

4104. Lapets, &c., W. R. Harris and J. G. Cooper, 
Manchester.—9th October, 1880. 

4106, Hor-waTer Apparatus, E. 8, Sheard and J. A. 
Denton, Battley Carr, one G. Firth, Dewsbury Moor, 
Yorkshire.—9 October, 

4108. Pickers for Looms, Fen Mitchell, 
J. Mitchell, Southport.—oth October, 

4110. Cocks for Drawixo FLUtbe, T. J. Easey, 
High-street, Stepney.—9th October, 1 

4112. Neck Yoxes for Horses, J. L. Babs, Greenland, 
U.8.—9th October, 1880. 

Conpuctors or CABLES, thampton- 
buildings, London. from L. 
Maiche, Paris.—9th October, 1880. 

4118, CoLourinc MaTTERs, JA. West George- 
street, Glasgow.—11th October, 1880. 

4120. Tapes, &., H. J. Haddan, Strand, 
London.—A communication from Knauth and Com: 


and 


y, Leipzig, Saxony.—11th October, 1880. 
4122. Cuampersin Suips, &c., 8. H. Linn, Southamp- 
ton- -buildings, London. 11th October, 
4124. VerTILaTING Sewers, &c., T. H. Walde- 
Park, Strawberry-hill, Middlesex.—11th Octo- 


4126.” D. Bostel, Duke-street, 
Brighton.—11th October, 

4123, RatLway BRAKE a W. R. Lake, 
Southampton-buildings, London. — A communica- 
tion from E. Schrabetz, Vienna.—12th October, 1880. 

4132. TreaTinc Bates of Fisrovus MATERIAL, F. F. 
Seeland, ~ Essex, New Jersey, U.8.—12th 


4136. SEPARATING Zinc from other Metaus, &c., G. 
Barker, Birmingham.—A communi- 
cation from A. Harn’ ickell, New York, U.S.—12th 


October, 1880. 

4140. Packie for STEAM, &c., Purposes, J. Briggs, 
Sunderland.—12th October, 1880. 

4142. Pickers for Looms, H. Almond, on and 
J. Holding, Manchester.—12th October, 1 

4144. Scurcutne Macarnes, A. J. Boult, High i Holborn, 

don.—A communication from 8. 8. yee Strat- 

ford, Ontario, Canada.—12th October, 1 

4145. Watcnes and Criocks, M. —12th 
October, 1 

4150. Looms, W. R. Lake, South ton-buildi 
London.—A communication from ©. E. Skinner and 
E. U. Tymeson, Yonkers, New York.—12th October, 


1880. 

4152. CoupLine Apparatus, W. R. Lake, Southampton- 
buildings, from G. W. 
Bolton, N, Munro, and D. McLeod, Detroit, Michi- 

an, U.S8.—13th October, 

4179. W. Griffiths, Shrewsbury.—14th 


4181. VovaTILE Hyprocarsons, A. M. Clark, 
‘lane, London.—A communication from L. A. 

i, Coster and T. B. Oakley, Paris.—14th October, 
4183. or &c., G. T. Harrison, Kirkstall, Leeds. 


to 880. 
4185. Vatve Gearina, F. C. Marshall, Tynemouth.— 
14th October, 1880" 


4187. Looms, W. H. Hac 
Lancashire.—15th 
4189. Taps for Liquips, M. 


and E. Grube, Bury, 
Rodgers, Sheffield.—15th 


October, 1880. 

Pi 

4198, Fire Haddan, Strand, London.— 
A communication from F. W. Hofele, "New York, 
U.8.—15th October, 1880. 

4195. G. Illston, Birmingham.—15th Octo- 


ber, 1880. 

4197.’ SUPPLYING Syrups, to A. A. Mon- 
dollot, Paris.—15th October, 1880. 
99. Couriixa, &c., Raitway C. Kaye, 

ood, Huddersfield. —15th October, 1 

4201. P. Jensen Chancery-lane, London.— 
‘A communication from ©. von Szekrenyessy and J. 
Stern, Vienna,—15th October, 1880. 

4203, Linina to be usep n FoRNAces, H. C. Bull, 


Liverpool.—l5th 
bredgo, Bue Buckingham-street, 


4205. Enornes, &&., W. 
Adelphi, London.— 15th Oc 
4207. Fotpinc Tastes, G. R. McKensie, Shillington- 
a Clapham Junction, Surrey.— 15th October, 
4209. Currino Topacco, 8. Rood-lane, Fen- 
~— -street, don munication from G. 
A. Reiniger and C. Petri, Stuttgart. —15th October, 


1880. 
4211. Bunpuino Presses, J. Bennie, Glasgow.—l6th 
tober, 1880. 


Oc 

4213. Cups, &c., for Sreex Wire, R. B. Jones and J. 
Hughes, Liverpool. —16th October, 1880. 

4215. Watcn Keys, J. West, Buxton. —16th October, 


1 
4217. &c., Fasrics, J. Swallow, Leeds.—16th 


tober, 1880. 
= 1, Rores and B and Banps, J. H. Scott, Manchester.— 
to! 
4235. Sarety Apparatus, E. de Pass, 
street, London. — A communication from L. A. 
Guibert, Boulevard St. Denis, Paris.--16th October, 


1880. 

4225. Runners for Umpretias, &c., A. C. Wright 
and R. R. Newton, Birminghom. —l6th October, 1880. 

4231. Sweepine, &c., Ratpway Tracks, H. A. Bonne- 
ville, Cannon-street, ndon. — A communication 
from M. Laporte, Bordeaux.—18th October, 1880. 

4238. Lerrer Boxes, P. Farringdon-road, 
London.—18th October, 1 

4235. Looms, R. Hindle ind G. Greenwood, Blackburn. 
—18th October, 1889. 

4237. Apsustixo the Position of Swina 
GLASSES, J. at and H. W. Atkins, Birming- 
ham.—18th 880. 

4243, teed E. G. Brewer, Chancery-lane, Lon- 
don.—A commnnication from Count V. C. A. P. D. G. 
Toe and L, A. Beunon, Paris.—18th October, 


4245. Treatino Ores of Leap, &., C. Stevenson 
and J. G. Tatters, Westoe, Daritasns-<isen October, 


4247. Mawuracture of Iron, &c., W. L. Wise, White- 
hall-place, London.—A communication from K. V. 
Berg, Stockholm.—18th October, 1880. 

4251 HYDRANT, J H. Greathead, Victoria- 

19th October, 1880. 
4253. ConsoLIDATED Emery, ‘ke., WHEELS, 
R. Luke, Lime Bank Works, Lime Bank-street, 
Ardwick.—19th October, 1880. 
4255. BittiaRp TasLes, W. Buttery, Soho-square, 
mdon.—-19th October, 1880. 

4259. Uritisinc Pnospuate of ALumina to OBTAIN 
Puospnoric Acip, A. Gutensohn, Southampton- 
buildings, London. —19th October, 1880. 

E. Hely, Dublin.—19th October, 


4265. DyNAMO-ELECTRIC Macutnes, W. R. Lake, South- 
dings, don.—A communication 
ne roy and A. 8. Dodd, New York, U.8.— 
October, 1880. 
4269. Hypravutic Lirts, E. Ellington, Chester 
Engineering Works, Chester.—20th Octo- 


an Mats, &c., J.G. Liird, Dalry-road, 
burgh.—20th 


Bri; d riggs, 

4279. Sacks, &., A. and W. B: Shelf, near 

Halifax.—20th' October, 

4281. HorsesHor Naits, L. W. Southampton- 
buildings, London.—20th October, 1 

4283. Rartway Brakes, 8. B. Perrett, Manchester, 
and W. J. Perrett, Birmi nghm. October, 

4289. Routers for Winpow R. Cvarlyle, Man. \- 
chester.—21st October, 1 

4291. BREECH-LOADING J. F. Swinburn, 
Birmingham.—2lst October, 1880. 

4293. Compustion of Gas, W. R. Leke, Southam 
buildings, London.—A communiction from A. W. 
Morton, Brooklyn, U.S. -2lst October, 1880. 

4295. Raistxe WINDow Sasues, P. Laangridge, East- 
bourne, Sussex.—2lst October, 1880. 

4297. Gas Motor Enornes, F. W. Crossley, Manchester. 
—2lst October, 1880. 

4299. Fo.pINa, ‘ac., Lapets, E. A. Pallyster, Leeds.— 
2st October, 1880. 

3962. the PassacE of Water, T. H. P. 

Queen Victoria- 
street, —30th September, 1880. 

3964. DyNamo- ELECTRIC Macuines, P. Jensen, Chan- 
cery-lane, London.—A communication from T. A. 
— Park, New Jersey, U.8.—30th Septem- 

3970. Breecu-Loapino Fire-arms, J. J. 
Temple, London.—30th September, 1880. 

Arr, T. Ivory, Edinburgh, N.B.—l1st 


8974. Not, H. A. Bonneville, London. 
—A communication from’ J. Marcelin, , Bordeaux, 
France.—l1st October, 1880. 

3976. AccuMcLAToRS, R. Good and R. W. Menzies, 
Hull.—1st October, 1880. 

3978. Bonrtne, &., Stone, J. A. McKean, Mount 
Morris.—1st October, 1880. 

2980. Morors, P. Jensen, Chancery-lane, London.—A 
communication from E. J. Hahn, Frankfort-on-the- 
Maine, Germany.—lst October, 

3986. REGULATING ADMISSION, &., of Stream to 
CYLINDERS, M. oe Mayall-road, Brixton, 
Surrey. —lst October, 1880. 

8988. CuLTrvatioy, D. Greig and T. 
Steam Plough Works, Leeds.—1st October, 1 

3990. PRESERVING Woop, L. A. Groth, Finsbury-pave- 
ment, London.—A communication from A. E. 
Barthel, Detroit.—2nd October, 1880. 

3092. Pinep Fasrics, D. Scott, Manchester.—2nd 
October, 1880. 

GAssING bg &c., W. T. Stubbs, Manchester. 


nd October, 1 
3996. Skates, P. Everitt, Queen Victoria-street, Lon- 
2nd October, 1880. 


don. — 

3998. FRAMES, H. and W. Rockliffe, 
Sunderland.—2nd 

4000. Ware Beams, J. R. *sldred, Manchester.—2nd 
October, 1880. 

J. Salter, Manchester.—2nd October, 

a Waste WaTER Preventers, &c., F. J. Hender- 

"s-cross-road, London. October, 1880. 

4008. 08. "WARMING, &e., Houses, &c., G. 
Wharf, Standgate, Surrey.— October, 

4010. Burrer, G@. K. Hannay, Haverthwaite.—2nd 


1880. 
4012. W. R. Lake, build- 
mdon.—A comm G. W. 
y, Hammerton, New Jersey, ™U.8.—2nd 
3 Matcher, Ashton under 
. Furnaces, J. 
October, 1880. ; 


4017. Savina the Hyprocen Gas Generatep in 
Cieanine Wire, &., A. M. Clark, 
London.—A communication R. N. R. lps, 
New York, U.8.—4th October, 1 

4018. Bioyour EXERCISING Apparatus, J. Smith, 

London. —4th Oc tober, 1880. 

4020. Woot-countxo Bradford. 
—A4th October, 1 

4022, SUPPLYING Water, . Pearson, Alexandra- 

Clifton, and Howell, Avon View, Portis- 
head. —4th October, 1880. 

4024, Fasrenina NEcKTIEs, L. Michaux, Paris.—4th 
October, 1880. 

4029. Draivine VeLocipepes, &c., O. Jones and W. O. 
Williams, Manchester.—5th October, 1880. 

$264. Fitrration in the Rerinina of Svucar, H. 
Springmann, Gneisenaus' —A commu- 
nication from G. F. Meyer, Brunswick. —10th August, 


1880. 
3364. and Ligutisa-cas, P. Aube, Paris.—19th 


August, 1880. 

3524. Sitver, &c., J. Berresford, Altrincham. 
—B81st August, 1880. 

street, Pentonville, London. —4th 

3646. Cigar, &., H. J. 

Westminster.—A communication from 
New York.—8th September, 

3660. Deessine, &c., Yanna, W. W. Urquhart and J. 
Lindsay, Dundee. 9th September, 1880. 

8672. Banpaces for Surcicat Purposes, J. H. de 
Bussy, Lordship-lane, Dulwich, Surrey.—A commu- 
nication from Dr. C. de Mooy, Amsterdam. —10th 

tember, 1880. 

8674, STock1Nes, Rohner, and L. Pagel, Liverpool.— 
10th September, 1880. 

3676. Pressino, &c., the Sewn Szams of Boors and 
Suoxs, &c., W. Marsh, Whitecha pel and J. Morris, 
Stepney, London.—10th September, 

r-street, 


Sugar Canpy, T. Morgan. 
Charing-cross, Westminster.— A communication 
from J. Pitman, mene 1880. 

8766. Money crescent, 
Kentish Town, ptember 

3798. Spinxinc Macuinery, W. and 
Whitaker, Bradford.—18th Septe 

3836. Lever Escarements, J. Rattray, ‘Dundee, —22nd 

te: 

3842. FactLiratine the Fixixo and Remova of 
in Boots, &., W. Woolley, Birmingham.—22nd Sep- 
tember, 1880. 

$852. Biortine Pap, &., J. Juniet-Lienard, Roubaix, 
France.—23rd September, 1880. 

3876. Courtine, &c., Ventctes on Raitways, J. 
Graham, Edinburgh, N.B.—24th September, 1880. 

$882. CIGARETTE M:KING Macurtnes, A. Vassilicos, 
Lord-street, Liverpool.—25th 1880. 

3918. Cure of Dirntueria, &., F. van Sandau, King- 
street, Cheapside, London.--A from 
8. H. Longard, Halifax, Nova Scotia, Canada.—27th 
September, 1880. 

$922. Breap-MakinG, C. Estcourt, Manchester.—28th 
September, 1880. 

3930. Proputsion of Carriuaces, W. J. Edwards, 
Llandow.—28th September, 1880. 

3940. VentiLaTion of Sewers and Drains, J. 8. 
Walker, T. A, Walker, and E. R. Walker, Wigan.— 
29th September, 1880. 

4026. Harpeninc Cement, &., W. R. Lake, South- 

nication from 


4044. STeaM Enotnes, G. F. Corliss, Rue Scribe, Paris. 
—A communication from G. H. Corliss, Providence, 
U.8. —5th October, 1880 

4048. Drivine SCREW H. F. Phillips, 
Rotherhithe, Surrey.—5th October, 1 

4050. &c., Motive Powsn, Robson, Fal- 
mouth-road, Surrey. —5th October, 1 

4063. UMBRELLA Foursitor:, B. B. Cox, North-Audley- 
street, London.—6th October, 1 

4090. Street Cans, T. Greenhill, Alfred- place, Bedford- 
square, London.—8th October, 1880. 

4114. Crapsine, &c,, Woven and Kwrrtep Farrics, 
G. W. Hawksley, Bi 7h Side Boiler Works, Sheffield, 
and W. Lumb, Belle Isle Dye Works, Wakefield.— 
9th October, 1880. 

4138. StopreRine or CLostnc &c., C. M. West- 
field, Ev Stoke Newington, London.— 


12th “October, T 
4146. Pistous, Boult, High Holborn, Lon- 
don. —A communication from M. O’Mahoney, 


Toronto, Canada. —12th October, 1 

4154. PRINTERS’ Quorns, H. J. Hedden, Strand, West- 
minster,—A aa from J. Young, Mon- 
treal.—13th October, 

4158. CoLLEcTING GENERATED in CLEANING 
Irow Wire, A. M. Clark, Chancery-lane, London.— 
A communication from R. N. R. Phelps, Brooklyn. 
—13th October, 1880. 

4160. Sream Enaines, W. R. Lake, Southam 
buildings, London.—A communication from _W. 
Cole, Columbus, Ohio, U.S.—13th October, 1880. 

4164. Giazine VertTIcAL, &c., SunFraces, W. H. Thomp- 
son and Thompson, Queen-square, Leeds. —13th 


October, 1880. 

4168. Stoppers for Botries, &., A. Kohlhofer, 
Nichol’s-square, Hackney-road, London. — 13th 
10. W. R. Lak 

4170. PLAaNes, e, 
London.—A communication from P. Brunet and V. 
Brossier, Paris.—13th Oc: 880. 

TUBES Raltway C. Moseley, Man. 

ester.—14th October, 1880. 
Brace Taylor, Manchester.—14th 


October, 1880. 
4182. FURNACES, &c., J. Neil, Glasgow.—l4th October, 
1880. 


4184. Compressine Arr, D. and Steam 
Plough Works, Leeds .—14th October, 1 


Inventions Protected for Six Months on the 
Deposit of Complete Specifications. 
4489. Feepinc Macarnyes, H. J. Strand, 
London. — A communication from W. Briggs, 

Montreal, Canada.—6th November, 1880. 

4492. Switcu-Boxes, R. C. Rapier, Westminster-cham- 
bers, Westminster.—3rd November, 1880. 

4498. Sewinc Macuine Treapies, R. 8 Cc. H. 
Binns, A. re jun., C. A. — W. A. 
Nichols, Philadelphia, U.S.—8rd N 1880. 

4566. HorsEsHoE Nats, W. R. Lake, Southampton- 
buildings, London. -—A communication from 
Putnam, U.S.—6th November, 1880. 

4567. Stream Borer, &c. FURNACES, W. R. Lake, 
buildings, London.—A communication 
from W. Dickey, New York, U.S.—6th November, 
1880. 


Patents on_ which the Stamp Duty ot 
£50 has been 

4172. Lozence Macutyes, H. Haddan, Strand, 
Westminster.—8th November, art. 

4210. ee Way for Ratways,C. Wood, Middles- 
brough.—10th November, 1877. 

4281. GNETIC or MARINERS’ Compasses, &c., W. H. 
Haseler, Birmingham.—15th November, 1877. 


4219. Movine and REGULATING EXPANSION 
Starke, Hirschberg, Prussia.—l0th Ni 


4270. Facrr Satrs, &c., J. N. Fleming, Newcastle-on- 
15th November, 1877. 


Tyne. — 
22. Sr &c., 8. G. Thomas, Queen’s-road Villas, 
Battersea, Surrey.—23rd November, 


2055. Vacinat Insecnons, H. A. Dufrené, South- 
street, , London.—23rd May, 1878. 
4241. WINDING, , THREAD, J. Boyd, Shettleston.— 
13th November, 1877. 
4288. HypRavLic Capstans, A. B, Brown, Rose- 
bank Ironworks, Edinburgh.—16th November, 1877. 


4301. Currine Cuarns, &., J. Nock, Haskemy-on-the 
Golden Horn, Turkey November, 1877. 

4332, Distrtiation of Coat, J. Forbes and J. Abbott, 
Old Ford, London.—19th November, 1877. 

4252. Propucine ComMBUSTIBLE Gases, &., P. H. 
rau. Chancery-lane, London.—14th November 


4265. Securtno the Ponts of Crossinos, G. 
Capper, Alma-road, St. Albans.—14th November, 1877 

4349. AUTOMATICALLY SIGNALLING on RAILWAY Loses, 
&e., A. Wrigley, Quality-court, Chancery-lane, 
don. —20th November, 1877. 

4436. Insectors, E. G. Sheward, Lavington Lod 
Petersham, and J. Ne Craven Ironworks, 
ford.—26th November, 187' 

4249. Gas REGULATORS, H. i Newton, Chancery-lane 
London.—13th November, 1877. 

4290. Packixo Sucar, &e., in Cases, A. Lyle, sen. 
Greenock.—16th Nove 

4302. Carp or LABEL Fixer, J. Henderson, Stirling 
N B.—17th November, 1877. 

4309. Stipe VaLves, 8. Robertson, Union-court, Old 
Broad-street, London.—17th November, 1877. 

4388, Pex RuLine Macuine, H. J. Haddan 
London.--22nd November, 1877. 


Patents on which the Stamp Duty of 

£100 has been Paid. 

3862. the Insutation of Unpercrousp 
M. Gray, Blackheath.—26th 
November, 1 

3876. ‘Carriaces, T. A. Brocklebank, Great 
Tower-street, London.—27th November, 1873. 

3882. Mounting Orpwance. G. W. Rendel, Elswick 

Works, Newcastle-upon-Tyne. ~ 27th November, 1873. 

3654. Moriatic Acip, J. Young, Kelly, N.B—10th 
November, 1873. 

3668. Woot, &ec., to CaRDING J 
Tatham, Glasgow. 11th November, 1 

4039. EARTHENWARE Pipe JotntTs, Stanford, 

» Victoria-street, London.— 
8th December, 1873. 


3714. Fire-proor Buitpines, L. Hornblower, Liver- 
pool.—15th November, 1873. 


Notices of Intention to Proceed with 
Patents. 

2790. Disinrectine Monair, &., J. Scharr, Bradford 
—Tth July, 1880. 

2799. Jumpine Tires of Locomotives, W. Brierley, 
Halifax.—A communication from L. Mohn.—7th 
July, 1880. 

2808. Benpinc Mera. Toses, H. J. Haddan, Strand, 
.—A communication from G.’Riese.— 

J 

289. Rattway Switcues, &c, J. Hough, Castleton.— 
8th July, 188. 

2825. Prerarinc Waste Woon, &c., Ashton and 
R. A. Kinder, Manchester.—9th July, 1880. 

2831. TREATING VEGETABLE O1s, T. ". Gray, Dept- 
ford.—9th July, 1880. 

2839. Taxnino Hipes and Skins, 8 F. Cox, Yatton.— 
9th July, 1880. 

2897. Lime, &c., T. Dunchurch, 
and J. Hopewell, July, 1 

2900. Macuines, T. Fletcher, Hyde July, 


2921. Braces, R. T. Williams, Wood-street, London.— 
15th July, 1880. 

2922. Giazep Roors, &c., W. E. Rendle, Westminster- 
Victoria-street, t, Westminster.—15th July 


az? Woven Fasrics, F. W. Ashton, Hyde- 
July, 1880. 

2962. Cieanine the Screens or Sieves of Firour 
Mitus, &., W. R. Lake, Southam 
London.—A communication from J. W. Collins.— 
17th July, 1880. 

3011. Cortixe or WinpinG Wire in Corts or 

Haybridge, Wellington, 
July, 


3076. E. Crossley, L. and W 

Sutcliffe, Halifax.—26eh July. 

3093. Smoxine Tosacco, B, J. Mills, 
buildings, London.—A communication J. 
Fritsch, P. Eichelter, and G. 
Ju 

3132. Holcroft, Stourbridge.— 30/h 
July, 1830. 

3209. Sprinc Morors, E. A. Brydges, Kén iitzer- 
strasse, Berlin, Germany.—A communi 
J. Schreiber and F. H. —5th August, 


1880. 
$217. Drivine ba or Banps, J. Tullis, Glasgow. — 


$238. Pai. or Tus-cLosets, without Water Fivsn, C 
Kesseler, Mohren-strasse, lin.—A communication 
from E. Hirsche.—7th August, 1880. 

$860. Macuines, H. Greenwood, Albion 
Works, Leeds.—19th Augu: 

3686. COOLING ATMOSPHERIC AIR, J. Sturgeon, Water- 
street, Liverpool.—10th September, 1880. 

$812 Coo.tno, &c., Buast Furnace Sxac, J. A. Birk- 
beck, Middlesbrough.—20th September, 1880. 

LauNcHING TorPeposs, P. Brotherhood, Lad- 
Notting-hill, London.—2lst S-ptem- 
880. 

8844. Weavine Pitep Fasrics, R jun., and 
J. Tetlow, Oldham.—22nd September, 

3848. SEWING Macurves, H. Mills, 

A from D. Mills.—22nd September, 


3868. Reetrnc and Testinc Parser, &., P. Lowe, 
Darwen.—24th tember, 1 

8892. VeLocipepEs, C. F. ‘Wood, Lincoln’s-inn-fields, 
London.—25th September, 1880. 

3972. Arr, T. Ivory, B.—lst 
October, 1 

3973 Rorary T. Ivory, Edinburgh, N.B.—1st 


ber, 1880. 
3978. &c., Stove, 4. McKean, Mount 


Morris, U.S. —Ist 
3992. PILED Fasrics, D. Manchester.—2nd 
4016. Furnaces, J. Fletcher, Ashton-under-Lyne.— 
4th October, 1880. 
4025. ATracuMENTs to Szwtnc Macuines, G. Brown- 
w.—4th October, 1880. 
4046. BREEC J-LOADING REPEATING Fire-anms, B. 
Burton, Brooklyn, U.S.—5th October, 1 
4051. Sme.tine IRon W. R. Lake, Southam 
buildings, London.—A communication from T. G. 
Hall and G. H. V. Vleck.—5th Octobsr, 1880. 
4066. Stream Generators, P. de Wrady and K. 
Okouneff, St. Petersburg.—6th October, 1880. 
4069. Preseavinc ANIMAL Susstances, J. W. M. 
4205. ENGINES, e, Buc’ -street, 
London.—1l5th 0ci , 1880, 
= RTABLE HyprRant, J. H. ” Greathead, Victoria- 
Westminster.—19th October, 1880. 
42955. BILLIARD TaBies, W. Buttery, Soho-square, 
London.—19th October, 1880. 
4265. DywaMO-ELECTRIC W.R. Lake, South- 
A. Hussey and A. S. co —19th October, 1 
427%. Sacks, &c., A. and W. Briggs, Shelf, Hallfax. 
October, 18 


—20th 

4297. Gas Motor ENGINES, F. W. Crossley, Manchester. 
—2lst October, 1880. 

4358. ANNEALING and Steet Wire, W. Hewitt, 
Trenton, U.S.—26th October, 1880. 

4359. Iron Wire, W. Hewitt, Trenton, U.S. 
October, 1880. 

2758. Srzam or Power Winpinc Macainery, H. 8. 

Penwenach, Falmouth, Cornwall.—6th 

bd 

2767. ImpLement for the Repuction of Corys on the 
Feet, M. Wilson, Leadenhall-street, London.— 6th 
July, 1880. 

for Spinsinc Enoines, M. Bauer, 


Paris.—A communication from 
J. July, 1880. 


/ 
| 
) 
A. Magaud, Paris. —4th October, 1880. 
4030. Boots and Sxogs, I. Silver, Bologne, and 8. F. 
Fieldman, Steward-street, London.—5th October, 
c 427%. Borino Toot, W. Timms, West Hartlepool, 
Durham.—20th October, 1880. 
4275. Caps for Borries, &c., J. Laycock, Belinda 
Glass Works, Hunslet, Leeds.—20th October, 1880. 
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2786. Cxanxs for Vetocirepes, J. Turner, Coventry. 7 laces instead of in one, to divide the spark and lessen | motion, as they revolve continuously, being connected 
yuh July, 1880. ‘3 : - ABSTRAOTS OF SP. EOIFICATIONS. ts total injurious effects, by the use of several contact | with the main shaft Z 


2816. CanBorertine Ain, E. Edmonds, Fleet-street, 
London.—A communication from E, L. C. d’Ivernois. 
—Sth July, 1880. 

2819. Grinpinc or Repucinc Grits, &c., J. H. John- 
son, Lincoln's-inn-fields, London.— A communica- 
tion from A. F. and A. G. Beyer.—9th July, 1880. 
20. Prorecrors for Sotes and of Boots and 
Suoss, C. H. Pugh, Birmingham.—9th July, 1880. 

2828. Luprecnatine, &c., Woop, F. H. F. 1, Ham- 

rg.—A communication from J. D. Franks.—9th 
July, 1880. 

2829. Fintsainc Tareap, H. E. Newton, Chan- 
cery-lane, London.—A communication from A. R. 
Villain.—9th July, 1880. 

2830. Securine Guass in Roors, A. Smith, Goudhurst, 
Kent.—9th July, 1880. 

2833. Dynamomerricat Recutator, X. Moussard, 
Boulevard St. Denis, Paris.— 9th July, 1880. 

2859. Sewine Macurves, F. H. F. Engel, burg. — 

—l0th July, 


A from E. Murj 
1880. 

2860. Sreep of Se_r-actinc Moues, W. A. Barlow, St. 
Paal’s-churchyard, London.—A communication from 
C. Pfeiffer and H. Offroy.—l0th July, 1880. 

2663. Srzam Roap Roiiers, W. Holloway, Rydal 
House, Portinscale-road, Putney.—12th July, 1880. 
2895. Prerarinc Foop, J. H. Johnson, Lincoln’s-inn- 
fields, London.—A communication from J. B. J. 

Mignon and 8. H. Rouart.—13th July, 1880. 


2898. Fotpinc J. and N. Blezard, Padiham, 


re.—lith July, 1880. 

2916. Governine Apparatus, J. Coutts and H. Adam- 
son, Liverpool.—15th July, 1880. 

Generator, L. Mills, Tynemonth.—l6th 

y, 1880. 

3008. Kxrrrinc Macutnes, W. R. Lake, Southampton- 
buildings, London.—A communication from J. F. 
Gommeret.-—21st July, 1880. 

3033. Suavine Apparatus, J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from P. L. 
Fontaine.— 23rd July, 1880. 

. Permanent Way, C. de Féral, Loi ie, Ger- 
many.—A communication from A. e.— 24th 
July, 1880. 

3327. Water Heaters, W. L. Wise, Whitehall-place, 
Westminster.—A communication from G. H. 
Zschech.—l7th August, 1880. 

3413. Dicrroritms, W. and T. H. Lowe, Barnsbury, 
London.—23rd August, 1880. 

3521. Macuine Bectine, G. 8. Long, Hartford, U.S.— 
Slst August, 1880. 

3583. DepiLtatory Process for Saeepsxuss, &c., A. M. 
Clark, Chancery-lane, London.—A communication 
from C. J. P. Desnos.—Srd September, 1880. 

3798. Macarvery, W. Jennings and T. 
Whitaker, Bradford.—18th September, 1880. 

3866. Hor Arr Stoves, T. Wardle and C. Lister, 
Middlesbrough-on-Tees.—24th September, 1880. 

3916. Pencit Cases, J. Maclenahan, Belfast.—27th 
September, 1880. 

3923. Inpia-RUBBER, F. G. Henwood, Irwill India- 
rubber Works, Limited, Budge-row, London.—28th 
September, 1880. 

3942. Steam Pomps, F. and 8. Pearn and T. Addyman, 
West Gorton, Manchester. — Septemb 


4045. Courtine Rartroap Cars, W. S. Sampson, New 
York, U.S.—Sth October, 1880. 

4047. WatcH-protecrors, T. wright, Hunslet, 
Leeds.—ith October, 1880. 

4133. Stroprerine Friasks, &c., C. M. Westfield, Ever- 
Stoke Newington, London.—12th October, 


1880. 

4145. Watcues and Ciocxs, M. Cross, Bristol —12th 
October, 1880. 

4161. Province Presses, W. R. Lake, Southampton- 
buildings, London.—A communication from T. 
Forknall.—13th October, 1880. 

4492. Swrrcu-Boxes, R. C. Rapier, Westminster-cham- 
bers, Westminster.—3rd November, 1880. 

2672. Rotter Mitts, C. Pieper, Gneisenau-strasse, 
Berlin.—A communication from M. Martin.—30th 
June, 1880. 

2343. Casxs, &c., R. Wyburn, Finsbury, London.— 
10th July, 1880. 

2852. Fastenrnscs Connectep with and 
Hanpies of Doors, P. D. Reynolds, Aldersgate- 
street, London.—10th July, 1880. 

2856. Curtinc Toots, C. Whitehouse, Cannock, Staf- 
fordshire.—10th July, 1880. 

2866. Matcn-poxes, C. Kesseler, Mohren-strasse, 
Berlin.—A communication from C. Brimer.—1l2th 
July, 1880. 

2869. Aspestos Packinc Rixcs, H. Wedekind, Fen- 
church-street, London.—A communication from H. 
Bollinger.—12th July, 1880. 

2870. WHEELED Veuicies, J. Wood, Burnley.—12th 
July, 1880. 

2872. Wixpow Frames, W. Wilson, Liverpool.—l2th 
July, 1880. 

2878. Birrzr Atmonp Om, &c, F. A. Zimmerman, 
Mincing-lane, London.—A communication from E. 

2903. CuILpREN’s Crap.es, J. Store-street, 
London.—14th July, 1880. 

2906. CoLovunine Martrer, F. Wirth, Frankfort-on-the- 
Maine, Germany. —A communication from E. 
Oehler.—14th July, 1880. 

2923. ORDNANCE and Fire-arms, &., Lieut.-Col. W. 
Hope, Pall Mall, London, and R. 8. Ripley, West- 
minster Palace Hotel, London.—l5th July, 1880. 

2949. Surps’ Wisptasses, A. Steenberg, Copenhagen. 
—A communication from M. A. undsen.—17th 

Waren C &., P Edinburgh 

2. Water CuLosers, &c., P. Keppie 
N.B.—20th July, 1880. 

3038. T. Dyemve Yary, T. C. Firth and W. Sunderland, 
Stainland, near Halifax.—22ad July, 1880. 

3035. Storacr, &c., of Fruits, &c., F. Wright, 
Kensington High-street, London.—23rd July, 1880. 
3059. Sanp-parerinc Woop, &c., M. Benson, South- 
ampton-buildings, London.—A communication from 

W. H. Doane.—24th July, 1880. 


All ms ha an interest in opposing any one 
of such applications should leave particulars in 
writing of their objections to such application at the 
office of the Commissioners of Patents within twenty- 
one days after date. 


List of Specifications published durin 
week ending N 13th, 188) 


F 2138*, 4d.; 1079, 6d.; 1300, 6d.; 1366, 6d.; 1373, 6d.; 
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1433, 6d.; 1439, 4d.; 1442, 6d.; 1476, 6d.; 1483, 2d.: 
1484, 8d ; 1486, 2d.; 1489, 4d.; 1490, 2d; 1492, 2d: 
1493, 2d.; 1494, 2d.; 1496, 4d.; 1499, 2d; 1500, 6d.; 
1501, 2d.; 1504, 6d.; 1505, 6d.; 1506, 2d.; 1507, 6d.; 
1511, 6d.; 1512, 4d.; 1513, 2d.; 1514, 6d.; 1516, 4d.; 
1517, 6d.; 1519, 8d.; 1520, 6d.; 1521, 4d.; 1522, 2d.: 
1524, 6d.; 1525, 6d.; 1527, 6d.; 1528, 2d; 1529, 6d.: 
1530, 6d.; 1532, 6d.; 1533, 2d.; 1535, 6d.: 1536, 4d: 
1539, 6d.; 1542, 4d.; 1544, 6d.; 1f45, 6d.; 1546, 2d.; 
1547, 4d.; 1548, 2d.; 1551, 2d.; 1552, 6d.; 1554, 2d.; 
1555, 8d.; 1556, 24.; 1558, 2d.; 1259, 6d.; 1561, 6d.; 
1562, 2d.; 1568, 6d.; 1564, 4d.; 1565, 2d.; 1566, 2d.: 
1567, 6d.; 1569, ; 1570, 4d.; 1578, 6d.; 1576, 2d.; 
1577, 6d.; 1578, 10d.; 1581, 2d.; 1582, 2d.; 1583, 2d.; 
1584, 6d.; 1585, 6d.; 1587, 2d.; 1588, 6d.; 1590, Is. 2d.; 
1591, 2d.; 1592, 2d.; 1603, 6d.; 1677, 6d.; 1751, 1s.; 


6d.; 2047, 6d.; 2303, 1s. 2d.; 3133, 6d.; 3245, 6d.; 
3289, 4d.; 3325, 1s.; 3835, 6d.; 3433, 4d. 


*,* Specifications will be forwarded by post from 
the Patent-office on receipt of the amount of price and 
ae. Sums exceeding 1s. must be remitted by 

‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, y-lane, 


red by ourselves expressly for Tut ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


1079. Sevr-actinc Recutators ror SIGNAL 
Wires, G. Bdwards.— Dated 12th March, 1880. 

The drawing represents a front elevation partly in 
section of the lator. The wire A is connected at 
one end to a lever in the cabin and its other end (or a 
chain conuected thereto) passes over a drum or 
wheel and is attached to a frame which carries a 
tumbler E having a suspended weight F. To the frame 
is pivotted a detent lever G, the extremity of which, 
when the lever is in its horizontal position, is situate 


ia front of the tumbler E, whereby the tumbler E is 


held in position with the weight F suspended ; the 
pressure of the tumbler E cai b e weight F 
against the extremity of the detent lever maintaining 
the latter in its horizontal position. The frame has 
also attached thereto another wire H or a chain con- 
nected to such wire which passes back round the drum 
or wheel and off on the underside to the signal and 
is attached to the ordinary balance levers ; a second 
wire or chain I is attached to the wire A and passes 
over a second wheel or drum J, and to it is attached a 
second weight K. 

1300. Revo.vine Tips ror THE Heets or Boots, &c., 

W. J. Murgatroyd.—Dated 30th March, 1880. 6d. 

A metal ring is placed on the heel and is made with 
tapering sides on its inner edge to receive a corre- 
spondingly shaped metal plate which is fixed by 
screws to the heel, and round which the ring can 
revolved. 

1366. Ticker Puncues, C. E. Davison.— 
—Dated 2nd April, 1880. 6d. 

A is the main moving bar which sets the whole 
mechanism in motion upon its being drawn down- 
wards by a strap or knob attached to it, its return 
motion being effected by a coiled steel spring M. 
bar has two guides N; Bisa tr bar att 
to A and to the casing of the indicator; C is the 
clipper with hard steel concave face ; D is the fram 


2, 
down which passes the clipper. The hole through 


hed 


which 


the clipper 
th D to its junction with E, which is a box to 


enters is continued down and 


receive the clippings. The unit wheel G has ten teeth, 
which, being by the F, describes a com- 
> circle in ten strokes of the bar A. In front of G 
firmly fixed a dial plate. In its outer periphery is 
placed a projecting tooth 0, which gears into and 
actuates on a corresponding cu g or recess on the 
circumference H each time a complete revolution is 
made by the dial. H is the tens wheel and I is the 
hundreds wheel. 
1373. Sprinc Dovsie-actinc J. £. 
Liardet.—Dated 3rd April, 1880. 


iron, also an iron floor and controller hawse pipes to 
admit the cable or cables from and to the chain 
lockers, as taken up by the rolling motion of the wind- 
lass, either to give out or take in cable, and whenever 
required these controller hawse pipes form an addi- 
tional or separate means effectually mooring the 
ship by, but at all times the ship can be effectually 


moored by the windlass alone, being rigidly fixed when 
required GC the action of the controller or controllers 
attached to it. The windlass is provided also with an 
upper iron roof top or hood of framework, beneath 
which the cable can pass outward through the hawse 
pipes over the ship's bows, and vice vers4, inboard. A is 
the frame of the windlass secured to the upper deck 
beam B. C is the axle of the windlass; L are springs 
resting on the bed. 
1385. Improvements 1s Dynamo on MAGNETO- 
ELEcTRIC Eiectric Motors, @. 7. 


ery thin 
discs or or He has used discs from ‘03125in. to 
*015625in. thick, separated by sheets of tissue paper. 
The induced currents and produced heating effects 
thereby are reduced to a minimum, and the effective 
capacity of the machine largely increased. The com- 
brusi are arranged 


springs. A brake is used to control the speed of the 
actuated machine, instead of interfering with the 
motor, and the motor is not geared direct to the 
machine to be driven, but other gearing is used 
between the two. The figures are clear, and need little 
explanation. A is the rotating armature, composed of 
thin discs, secured to the shaft B, and insulated from 
each other by the tissue. D Dare the brushes in stands 
PD! acting on commutator D? at an angle —7 
about 30 deg. On the end of the shaft B is the disc F, 
which is as required attracted by the magnet M, 
or forced back by a spring, giving the longitudinal 
motion to the shaft. G is the governor, but is not 


TEES) 


necessarily in the position shown. The governor is 
connected through H! resting on stop I with a small 
battery LB. This circuit includes an electro-magnet 
with armature N, widening out as shown into a plate 
under the free ends of four—less or more—circuit 
springs, with the other ends fastened to an insulated 
support. These springs, when .0t lifted by N, rest 


upon posts connected by wires. This arrangement is 
devised to keep the motor at a steady speed, and break 
the circuit as required at several points. The inventor 
claims (1) the armature of thin discs, &c., (2) the com- 
bination of commutator, brushes, &c., (3) the recipro- 
cating movement, (4) governor, (5) multiple circuit 
breaker, (6) break to actuate machine, &c. 


13°75. Dovste Grip Ancuor, J. Liardet.—Dated 
3rd April, 1 bs 


» 1880. 6d. 
In addition to the flukes A carried by the primary 
arms 3, additional or auxiliary flukes C also carried 
by the auxiliary arms, which, with the auxiliary 
flukes, are secured to the shank by a pin, nut, and 
bolt D. The arms B are pivotted to the shank at E, 
and where they meet and are joined a lever piece F is 
provided, so formed. that it will pass through the 


opening provided and fit on to the levers G of flukes C, 
and force both sets of the flukes A and arms B into the 
ground. When the flukes take the ground, any 
tendency to drag will be resisted by flukes C, which, 
when es, their bite, will press by means of the 
lever piece F on the arms B and fluke A, and thus 
effectually secure the grip of the anchor. 


oe Yarns, G. A. J. Schott.—Dated 6th April, 

The drawing shows the moon applied to an 
ordinary woollen twisting frame. Z is the main 
driving shaft, U the tin roller turning the spindle 
by bands, W pulley driving a pulley T on a shaft 
carrying toothed wheels 8, the motion of which is 
commaounicated by wheels Q R P and O to N and H, 


A CROUND YARN 
A CARRIER YARN 
FLOAT YARN 
c B 
c 8 


the latter turning on stud G, and serving as a fulcrum 
to lever F. At one end of F is a stud carryin 

wheel E, ig by an intermediate wheel with H. 
A tappet M is mounted on the shaft carrying wheel N, 
and acts on the other end of lever F, and causes lever 
to pivot on G. When the wheel E gears with I placed 
on the end of roller B, the carrier rolls © are also in 


by toothed wheels or ordinary 
ing. Float thread is therefore delivered by the 
float rollers B to the carrier rollers C, and passed 
between them, together with the carrier yarn, to the 
point of junction with the ground yarn in front of the 
carrier rollers, but as the und yarn is not passi; 
onwards towards spindle con account of the groun 
rollers A being at rest, the carrier and float yarn 
is wound round the ground yarn, revolving in unison 
with the bobbins on the spindle D, and forming a 
knob or spot on the ground yarn, In the interme. 
diate position the wheel E is out of gear, both the float 
and ground rollers are standing, and only the carriers 


C revolve and deliver carrying yarn, which is alone 
wound upon the ground yarn, and finally when wheel 
E gears with K on the bottom ground roller A, the 
ground rollers are set in motion and deliver ground 
yarn, which, passing forward in front of the carrier 
rollers C, is met by the carrier yarn, and the two 
whilst being by the spindle D twisted spirally round 
each other, forward to spindle D, and are wound 
on the bobbin in the ordinary manner. 


1895. Macuines, Engel.—Dated 6th 
April, 1880. 4d. 

The plunger B is fitted to arms or levers worked 

from fixed centres to form a parallel motion. At the 


end of the plunger is the vp or die holder C, to 
which acutter D is secured. When the plunger is 


iN 


lowered on to the card for stamping, by means of its 
handle A, the cutter D cuts off a portion thereof, 
which passes through an aperture F in the bed — 
E intoa — G beneath, thus forming a check 
against fraud. 


1417. Gatuerinc anp Corn, &c., INTO 
Sueaves, W. Woolnough and C. Kingsford.—Dated 
7th April, 1880. 6d. 

This relates, First, to improvements on patent 4155 
of the year 1878, and consists of a curved lifting bar 
A on a rucking shaft B, also carrying two curved arms 
C, which rise in advance of A and work in conjunction 
with arm D, cen to the upper frame L, The 
nippers E are placed in the tying frame L. The tying 


apparatus consists of the twisting fork J rated by 
a lever, pinion, and curved rack. G ore the recipro- 
cating nippers made in two pieces jointed together 
and having curved confined in a clip er shuttle. 
These nippers receive a reciprocating motion to carry 
the shuttle, which. on being stop short of the 
stroke of the nipp«rs, the curved portion of the 
nippers passes through the shuttle, and the jaws are 
opened and closed a end of the stroke. 
The cut crop is received from a self-delivering reaper, 
and gathered together and brought into a suitable 
— to be bound by means of the movable plat- 
orms Q. The other in Sate a means of 
binding cut crops, the ing carried round 
sheaf by means of a multi string carrying arm H, 


1393) 
A 
(073) 
| 
4 F K Uj 0 | | 
— ri 
VA 
throu 
The windlass has reference side supports 0: } f° j 
A 
\ 
) 
Mr. Edison would like to stop the heating of the 
| 
angle eg.—on the commutator 
instead of at right angles. To guard against wear, 
the shaft of the commutator has a longitudinal move- 
| ment in the bearings. In order to obtain a constant 
motive power, a centrifugal governor is used to lift a 
| circuit lever controlling the circuit to the motor. 
2 mdon. | When necessary, the main circuit is broken in several | 
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to which an intermittent rotary motion is imparted. 
The arm H consists of three arms, each carrying a 
swinging head I to bring the string between the 
rongs of the twisting fork J for knotting. A 
machine is shown for collecting cut crops when in 


swathe or otherwise, and for picking up and bind- 

ing same into sheaves, and also a machine which can 

either be used as a picking up and binding machine, 

or be placed to work alongside a reaper. 

1483. Separatine Matrers rRoM ComBUSTIBLE GASES, 
J. Alexander and A. K. McCosh.—Dated 8th April, 


1880. 6d. 

A horizontal main A extends along past a series of 
blast furnaces from which it collects the gases, which 
| er by branch pipes and vertical trunks B and short 

orizoatal pipes C into the different sections of the 
separating apparatus, each of which consists of a casiug 
D divided by horizontal partitions E. In each of the 
chambers thus formed are placed transversely to the 
direction of the gases, which is from left to right, a 
number of vertical boxes F extending right across the 
chamber, but are not so deep, and are arranged so as 
to be alternately in contact with the top and bottom 
of the chamber. These boxes are connected together 
by pipes G arranged alternately at the upper and lower 

Water is supplied to the boxes from pipes -H 
and branch pipes, fitted with cocks, the supply being 
at the end where the gases leave. The gases pass from 
the apparatus 4 pipes J communicating with trunk 
pipes , from the bottom of which a pipe L leads to 

© bottom of a scrubbing column, consisting of a 
cylindrical casing with perforated diaphragms placed 


(1433) 


one above the other, and arra so as to leave open- 
ings alternately on ©) ite sides. Water is supplied 
to the top of the column and meets the ascending 
gases, 


1439. Manoies axp Warixcinc Macuines, W. B. 
Dick.— Dated 8th April, 1880. 
The frame A has a hollow column B, which contains 
a flat steel spring C, the top of which bears against the 
bottom of bearing D, and the bottom bears on a seat 
. The mangle and wringer is so geared that the 
wheels connecting the two rollers are both on driving 
side, and not on the extreme end of the roller. The 


ng does away with all weights, screws, and springs 
Tos and bottom, and it acts directly on the bearing 
of the rollers, the pressure it exerts increasing or 
diminishing according to the work to be done. 


1467. Sitken Fasrics, A. Lyon.—Dated 9th 
April, 1880. 6d. 
Two horizontal bars A are fixed to each other 
on cross bars B by sockets and set screws. The bars 
[1467] 


Ba 


th a slit at the end 
d secured by a pin. 


The fabric is suspended freely from this frame during 
its immersion in the vat, and is first secured by one 
corner to a tooth of one frame, then taken across to 
two teeth of the opposite frame, back again to two 
other teeth of the first frame, and so on as shown by 
dotted lines. 

1442, Removasie Lapers ror Rattway Carriaces, 

&c., J. Blliott.—Dated 8th April, 1880. 6d. 

A frame is fixed to the ca e window frames, and 
is formed with grooves, in which the label bearing 
any desired information can slide freely. A recess or 
case is also formed in the frame, into which the labels 
may be passed out of sight and retained there by a 
spring catch, to be released by a suitable key. A 
second catch also released by the key prevents the 
labels being removed from view. 


1483. Tors or Tastes, &c., W. Schofleld.—Dated 12th 
April, 1880.—(Not proceeded with.) 2d. 

A groove is made round the edge of the table and 
from its under side pipes lead to a basin placed 
beneath the table, so that any liquid spilt thereon will 
be conducted to the basin, and will not flow over the 
sides of the table. 


1484. Rerricerators, &c., A. 8. Haslam.—Dated 
12th April, 1880, 8d. 

The refrigerator or surface condenser is formed in 
the engine bed A by providing chambers therein, 
through which pass copper or Bans tubes for the 
passage of the compressed air, B being the inlet and 
C the outlet for same. Partitions are formed between 
the chambers. In order to cool the compressing 
cylinder water is caused to circulate through one or 
more spiral or other es E and F which surround 
the outside of the cylinder, so us to give a greater 
length of for per The 
enters throu, pe M, and passing by the passages 
and Fon therig it anc. left of it to the covers 8 and T 


over the whole of the end surfaces, leaving by —— 
in the covers leading to outlets O and N. The air enters 
the cylinder through pipes P and Q, and leaves through 
pipe R, the entrance and exit being governed by 


suitable valves. The other illustration shows the 
air expansion cylinder used in connection with 
the refrigerator, from which the air is admitted at a 
lower temperature to the expansion. The air to be 
expanded is received by chambers U and V, and the 
compressed air passes through the valves W and X, 
and is delivered to the cylinder through the 
main valves Y and Z acting alternately. by ring 


a and gs the valves Y and Z are 
ced, the is delivered and exhausted by the 
ports K and L respectively into the snow-box M 
which is-easy of access, by means of the cover N and 
screw O passing through the cross P. 


1486. Piovens, R. Hancock —Dated 12th April, 1880. 
—(Not proceeded with.) 2d. 

Two or more knives or coulters are fitted to the 
beam in front of the moulding breast, and are placed 
side by side in such a manner as to cut the furrow 
into slices. 

1489. Weicuinc Apraratus ror VEHICLES, J. Carr. 
—Dated 12th April, 1880. 4d. 

A is the body of a cart attached to the tilting frame 
B and resting on the shafts C. The weighing 
apparatus is built up within and connected to an angle 

frame capable of moving backward and forward 


on rollers E on the rail F attached to the shafts. In 

weighing the lever G is moved a. operating the 

levers H so as to move the weig' ing apparatus back- 
ward and bring the incline I under the Friction wheels 

J, thus lifting the body of the cart clear of the 

bringing the whole weight of the cart and its contents 

upon the weighing m: 

1490. Brivis anp Banps or Hats, H. J. Haddan..— 
Dated 12th April, 1880.—(A communication. )}—{ Not 
proceeded wit 2d. 

A brim and band is formed of lamina of cloth, 
having incorporated with it a d itch 
and a resi or adhesi ibst These brims are 
thin and stiff at the outer edge of the brim, gradually 
thickening and more elastic towards the junction of 
the brim and band, and gradually thinning to a thin 


edge from this point to the u part of the band 
havi a surface which adheres to the cylindrical part 


1492. Warer-ctosets, &c., J. Shanks and W. Sim.— 
Dated 12th April, 1880.—(Not proceeded with.) 2d. 

The basin has no main discharge valve in immediate 
connection with it, the discharge outlet which com- 
tmounicates directly with a trap-bend e beneath 
the basin being a litttle above the bottom of the basin 
and at the front, so that it is not-easily seen. The 
flushing water enters at the part directly upposite to 
the outlet by an opening of a horizontally elongated 
form, having in front of it a fan of small depth, shaped 
to direct the water in a broad, thick stream directly 
across the bottom of the basin to the outlet. 

1493. Breap, A. Esilman and J. H. Hassall.—Dated 
12th April, 1880. 2d. 

This ists in the addition to the ord ingre- 
dients of small quantities of soluble salt of lime, or 
soluble salts of gnesia, more especially the a 
ary eee of — alkaline earths, and preferably the 
acid phosphate o! gnesi 
1494. Moutpinc &., G. Whalley.-—Dated 

12th April, 1880.—(Not proceeded with.) 2d. 

So as to be able to mould one or more wheels and 
pinions in the same box, with teeth of varying width, 
and to withdraw the pattern therefrom, to the top 
table of the apparatus, and for each wheel pattern, an 
internal toothed rim is secured, and fits the teeth of 
the wheel pattern, which slide easily through. Level 
with the face of the table are secured a number of 
plates shaped to form the other side of the wheel, and 
centrally with each plate is an internal toothed rim to 
fit the teeth of the pinion. On the table surroundin, 
the patterns is the moulding box, and the ron | 
pattern is secured to an under table, and can be 
or lowered by suitable gearing. 

1496. Printine Music sy Exectriciry, H. Y. Dickin- 
son.—Dated 12th April, 1880. 4d. 

Two or more rollers are used, one of which D is 
operated by suitable means so as to revolve at a regular 
speed. Paper X similar to that used with Casselli’s 
telegraph round this roller and is drawn over 
the table B and the box C from the roll A. thin 
the box C is a set of rulers, which rule on the paper 
five treble staff lines and five bass staff lines. The 
box also contains a number of movable pins which 


A 


serve to print the notes, for which yaa they are 
connected by wires to the keys of the instrument 
played upon, and when a key is depressed an electric 
circuit is pleted, and the corresponding pin acted 
upon by ani being drawn down 
marks a fine line on the paper, of a length correspond- 
ing to the duration of the note. The return wire of 

the circuit is connected to the table B. 

1499. Gratinos For Roors, AREAS, 
&e., T. Hyatt—Dated 12th April, 1880.—(Not pro- 
cecded with.) 2d. 

Pieces of cut plate glass are set in gratings, and the 
joints on the weather side of the grating are covered 
by a fillet cast on the grating. In prismatic pavement 
lights the slope of the prism is serrated with ste 
having perpendicular sides, so that the rays from the 
opposite slope pass through the serrated side into the 
basement room which it is to illuminate. 

1500. Sprixoiess Ciasp Knives, &c., C. Kesseler.— 
Dated 12th April, 6d. 

A shell is divided longitudinally and in its te 
and forms the handle, each part being able to turn on 
a pin connecting it with the blade. These parts can 
be turned over upon and enclose the blade, their ends 
being united by a clasp. 

1501. UnsLoapina Vessets, B. Campbell.—Dated 
12th April, 1880.—(Not proceeded with.) 2d. 

A box or truck is mounted on a frame running on 
wheels by means of a ball and socket joint. At one 
end of the truck is hinged a leaf actuated by a lever 
to lower it when desired to empty the truck. A stage 
is erected at the side of the vessel to be unloaded, and 
the truck is lowered into the vessel and loaded, then 
hoisted up on to rails on the stage and conveyed away 
to any desired point. 

1504. gy Frre-arms, G. Pace.—Dated 13th 

il, 1 


Any number of tubes are parallel with each 
other, and are supported by the front plate of a case 
into which the cartridges are fed from the i 


intended to overcome a defect in the latter. When 
carbon is burned in a closed vessel, during the passage 
of the current the vessel is found to contain CU and 
N, owing to the difficulty of making an air joint when 
the current ceases and cooling takes place. Air enters, 
and the resultant mixture is explosive, so that on 
relighting the carbons an explosion frequently occurs, 
which breaks the vessel and d ges the t 


(1507) 


M. André feeds the lamp with a regulated quantity of 
air. In the vessel are two holes, through one of which 
air enters, while during cooling the other gases pass away 
bytheother. Fig. 1showshole A in thecover of theclosed 
vessel, while the carbon holder B is fitted into a cap C, 
in which are one or more holes D. Fig. 2 shows an 
inverted lamp with holes, as proposed by the inventor, 
who claims (1) the supply of a regulated quantity of 
air ; (2) the closing of one of the holes automatically by 
meansof a solenoid or an electro-magnet. 


1511. Improvements TeLepHone Switcues, J. H. 
‘ohnson.— Dated 13th April, 1880.—(A communica- 
tion.) 6d. 

This invention consists of certain apparatus to 
obviate danger of failure to make a signal in telephonic 
operations, A is a switch beam, Ba metal post secured 
to a back plate C, on which is pivotted a vibrating 
crank lever D. On the opposite sides at the upper 
end of D are contact points; E is a split spring 
fastened and pressing as shown ; F is another spring 


which is placed rearward of the case and the cartridges 
fed to the case by a series of reciprocated 
by rods actuated by cranks on a shaft supported at the 
rear of the frame, and — = a handle. The 
cranks actuate the plungers su vely. To the rod 
of each rammer is secured a guide plate by which it is 
carried, and which also carries a cam or incline to 
engage with a cartridge receiver to which it imparts 
vertical reciprocating movements within one chamber 
of the case, causing it when the cam is thrust forward 
to be raised to the position to receive the cartridges as 
they are thrust forward by the rammers, and when 
the cam is drawn back it is lowered to the discharging 
position. Each cam also acts upon a retainer by 
which a needle or striker is controlled, allowing it to 
impelled by a h only when the rearward 
movement of the cam sufficiently lowers it. The 
— plate carries a spring wana which the 
mmer is pulled back and then rel 80 as to dis- 
charge the cartridge. 
1505. Ventitatinc Apparatus, J. B. Papier.—Dated 
13th April, 1880. 6d. 
li or tr ted cone A has outside and 
aroimd the upper part funnel or trum; t-shaped 
mouths B which terminate in tubes C el to the 
axis of the ap tus, and are all rounded off at the end 
in one direction on the outer surface in a curve of 
90 deg., and their pipes are turned upward obliquely 


“£3 
rz 


at their lower ends and form a passage D extending 
along the inner surface of the apparatus. The air 
entering the mouths B passes down the tubes C and 
being compressed in the narrow D, enters the 
apparatus with increased force and ejects itself in the 
form of a screw. The whole is surmounted by a 


‘truncated cone E. 


1506. Warter-ciosets, J. T. Cowe.—Dated 13th April, 
1880.—(Nut proceeded with.) 2d. 

The joint between the upper edge of the basin and 
the seat top is made by forming a groove in the hn 
surface of the flange of the basin and inserting a ring 
of vulcanised india-rubber therein, such ring ject- 
ing above the flange, and on it bears the seat ‘hic by 
its weight forms a tight joint. 

1507. Improvements in Execrric Lamps, G. G. 
André.—Dated 13th April, 1880. 6d. 
This improvement to the ordinary André lamp is 


connected with signal bell, similarly H which connects 
telephone and transmitter. On mo D it makes 
contact with F and breaks contact with H, and opens a 
local battery circuit so that current goes through E, 
D, and F to bell. When D makes the other contact it 
makes connection between transmitter and telephone. 
The claims are, First, the combination of B, D, and E; 
po ay, the combination of connections with B, D, 
and E, 


1512. Propuction or Tri-catcic AND DI-caLcic 
W. A. Hulls. —Dated 13th April, 1880. 


The insoluble sulphide of calcium, which is the 
chief constituent of tank waste, can be converted by 
oxidation into poly-sulphides, hypo-sulphite, sulphite 
and sulphate of lime, which are soluble in water. 
The solution thus obtained is applied to the decom 
sition of phosphate of soda or potash, forming poly- 
or sulphite of soda or 
and phosphate of lime. The oxidation of the tank 
waste is carried on until the whole of the poly-sul- 
phides are converted into and sulphite 
of lime, which is done by leading sulphurous acid gas 
together with air through the tank waste. Lime, or 
carbonate of lime, finely divided, and held in suspen- 
sion in water, is converted into sulphite of lime by 


| treatment with sulphurous acid gas, and gas lime or 


is converted into h: sulphite and sulphite of lime 

by treatment with sulphurous acid gas. 

1513. GaruEeRtnc APPARATUS FOR PRINTING MACHINES, 
R. Hales and J. Esson.—Dated 13th April, 1880.— 
(Not proceeded with.) 2d. 

Two rollers are fitted in frames which are free to 
move in slots in the stops against which the sheets of 
paper as they leave the cylinder are caused to impinge 
upon their arrival over the delivery board. These 
rollers are held loosely to the frames by springs, and the 
rollers which revolve rapidly by cords from the end 
delivery roller press upon each sheet as it arrives, 
and by their friction keep it close up against the stops. 
The frames, as the sheets become ——, rise in 
the slots, and the rollers adjust them to the necessary 
positions as the sheets accumulate. 

1514. Heatine W. R. Lake.—Dated 13th April, 
1880.—(A communication.) 6d. 

The apparatus consists of an annular base A split or 
divided at one side, the edges at the division being 
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; closed. Lugs B and C are cast on the edges, and 
receive the screwed end of shaft D, aetuated by handle Be 
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E. In the underside of base Aand near the division 
are openings F G, for the circulation of steam in the 
base, Within the base A is placed the base H of a 
of the the base A may be 

te the rapidity of the heating, the A may 
loosened or tightened round the part H. 


1516. Matter, A. —Dated 13th 
April, 1880. 
To produce i tones of red, hydrated peroxide 
of iron is femed by taking a solution of any pursalt 
_ of iron and adding strong liquid ammonia until all 
the iron is preci the ia being added in 
slight excess. The hydrated peroxide is then placed 
in a closed vessel and heated to a bright red, thereby 
e ferruginous oxide from a brown colour 
to a bright scarlet. Other shades are obtained by 
heating to d 


1517. G. Wells.—Dated 18th April, 


in order to regulate the supply of food a wage “ 
provided, and its end works over the opening of th 
tube leading to the mouthpiece, so that by Leontine 
this screw the size of such opening is regulated as 
desired. A pin is fitted to the under side of the screw 
and passes down so as to regulate the action of a valve 
placed at the = of the tube dipping down into 
the food in the 
1519. Scourinc anp Wasxtno Woot, J. and W. 

McNaught.— Dated 14th April, 1880. 

This relates to mechanism for | es ‘wool from 
a mene p trough up the incline to the squeezing 
rollers, and accord ug to one modification it consists in 
two sets of frames armed with teeth, the rows of teeth 
in one frame alternating with the rows of teeth in the 
other. The frames are worked by cams and cranks so 
that each frame acts alternately, one going up while 
the other goes down. The cams, shafts, cranks, and 
gearing are ee at the sides and below the incline. 
The incline from the washing machine, and the reverse 
incline to the squeezing rollers are made of glass or 
glazed earthenware or metal. arrows or frames 
armed with teeth are used in place of the ordinary 
swing rakes, and have an ho pecan and to-and-fro 
motion imparted to them by cams, cranks, and geuring 
placed at the sides or below the top of the jonah if 
required. 

1520. Manuracrore or Ice, F. N. Mackay.—Dated 
14th April, 1880. 6d. 

The mould A is filled with water toa level 
the brine or refrigerating fluid C in 
A plunger E is connected by an arm F to a rod G, ond 


receives a to-and-fro motion in the water to be refri- 
gerated abuve the level of the brine C, thus imparting 
an alternate rising and falling motion to the water, 
whereby clear and transparent blocks of ice free from 
air bubbles or discol are p 


1521. Naus, G. W. Herbert.—Dated 14th April, 1880. 
6d. 


A shoulder is formed on the shank, the top of which 
is through a hole in the head ‘of the nail, above 
which it projects, the aps portion being then 
closed down upon the head. 


1522. Hose ror Conpuctinc Liquips, C. Moseley.— 
Dated 14th April, 1880. 2d. 

A tube of india-rubber is partially vulcanised by 
steam, and coated with a solution of india-rubber, 
which is allowed to dry. A piece of linen or other 
fibrous woven fabric coated on each side with india- 
rubber is then placed round the india-rubber tube, 
which is drawn & acord or other means inside a woven 
— The india-rubber tube is then distended by 

and b firmly secured to the 
hose, the heat "vulcanising the india-rubber at the 


CLEANSING, AND Mrixinc CEMENT, 
&c., T. Matthews.— Dated 14th April, 1880. 


Py aan Ais supported on standards B, by which 
the angle of the table is regulated. Pulleys C run 
edges 


along the upper 


of the trough, and are carried 


by a frame E, to which a number of pendulous arms D 
are mded, each having at its lower end a rake to 
agitate the materials to be operated upon, when the 
frame is reciprocated to ond fro. Water is admitted 
to the trough he the purpose of washing, cleansing, or 
mixing the materials being operated upon. 
1525. Stoves anp Closets ror Dryise Liven, &c., 
4 Bradford and F. Bolton.—Dated 14th April, 1880. 


A number of foldin, yang screens are hinged together so 
as to be readily folded into a flat form, and when 
expanded form a rect. , one side of 
which forms an entrance dour, and one of the hori- 
zontal folds that form the top can and shut so as 
to admit the linen to be dried. e@ sides are con- 
nected together by stays which serve as drying rails, 
between which are cords to support the linen. The 
closet is heated by a stove inserted in one side of the 
enclosure, and guarded by a wire screen. 


1527. Morey Trius, C. and C. French.—Dated 14th 
6d. 


April, 1880. 

So as to allow the money ived during i 
intervals to be counted separately, the top of the till 
is provided with slits for various coins and the a ran 
with drawers placed one over the other, and havin; 
many divisions as there are slits in the top, de ion 
= provided for indica’ 4. insertion of coins 
and for directing them into verte drawer. These 
devices consist of a number an: vertical guide tubes one 
under each slit, and a oe to bottom, and 
having vertical ‘slits, throug which ¢ e bars of a fork 
can move up and down, so as to direct the coins into 
the drawer before which the fork is placed. The fork 
~ te moved up and down by a screw spindle projecting 

th the top, and the coins in passing through the 
fall on to a bell or other signal apparatus. 
LicuTING anp Extincuisnine Gas Fiames, H. 
J. Haddan.—Dated 14th April, 1880.—(4 communi- 
cation.)—{ Not proceeded with.) 2d. 
auxiliary burner serves to ignite the main 
burner when by increased pressure gas is supplied to 
the latter, such pressure acting w a flexible 
dia; on one end of a lever, the other end of 
which carries a mercury cup which opens or closes the 
inlet of the pipe leading to the burner. 


1529. BLEAcHINe, &c., J. White- 


by the travelling 
Bet Cc, the liquor in the trough A, 


oping end where the arn enters, and 
the opposite end, end, teough trough being 


supported on transverse beams over a pit D. The 
trough supports side standards E at each end, which 
carry the gs of the moving parts of the machine. 
Inside the trough are rolleis F, over which the webs B 
and C(consisting of network) pass, entering through 


a pair of nipping rollers G H, and leavin; 
pair of nipping and squeezing rollers I J. 
liquor is kept in agitation by steam admitted throug 


pipe K, the lower end of which is perforated. 


1530. Rotary Sream Enoines, P. Jensen.—Dated 
» 1880.—(A communication.) 6d. 

Inside the cylinder A is placed a second cylinder B 
of smaller diameter and excentric to A. is secon 
cylinder carries the driving shaft, and there is a 
rectangular slot through it in which fits a flat piston 
in two —- parts E and F with a space between 
them, into which steam is admitted to force them 
apart, a set-crew G preventing them getting into a 
wrong [es when the steam is shut off. During 
the whole stroke the inner eylinder and the piston 
work steam-tight at one end against one of the 
cylinder's covers, and at the other against a loose or 


movable ring disc, between it and the cylinder cover 
at that end, such dise working steam tight in the 
cylinder, and Pp against the end of the 
piston by steam. are the ports for the admission 
and exhaust through tubes a I. In the outer edge 4 
each of the piston a half-round recess 

receive a similarly-shaped piece X, the 
surface of which fits the interior curve of the 
cylinder. In the bottom of the cylinder where the in- 
ner cylinder B touches it is a w with pack- 

, and set screws V for setting it up 


1532. CLea> inc SHARPENING H. Cour- 
teen.— Dated 14th April, 1830. 
The frame is made in two parts A v bolted together, 
and serving to support and contain the different 
of the apparatus. The driving shaft C is driven by 
crank handle and carries two bevel wheels D E 
gearing with wheels F G on the axles of two inclined 
and converging rollers H covered with india-rubber or 
other suitable material. Their axles are supported 
top and bottom in sliding bearings I moving in grooves 


in the frame, and forced towards each other by sprin, : 
the pressure of the bottom being adjustable by 
a set screw. The knives to - cleaned we inserted 
between the two cones thro’ Jo 
sides. Emery or other pote powder - sup} lied 
tothe rollers from the hopper K. Drums L are fitted 
to the frames and extend the round the axle of the 
rollers H so as to prevent the — of powder. A 
covering of india-rubber M fixed on the driving 
shaft C, and serves to + junction 
with the handle. 


1533. Titi, A. Steer.—Dated 14th April, 1880.—(Not 


The till for a counter is in the form of a desk and 
inside is a draw fastened by a catch connected to a 
shoot in front of the till. Tablets that fit the shoot 
have the amount received written on them, and are 

by the shopman in the shoot, where they can 

seen by the purchaser, through a glazed opening. 
The act of wegen J the tablet releases the catch when 
springs force out the drawer into which the money is 
pl , and the drawer shuts again. The tablets fall 
to a locked drawer. 


1535. Hotprxc Lerrers, Bits, &&., W. R. Lake.— 
Dated 14th April, 1880.—(A communication.) 6d. 

Spring clips are fitted to a board and serve to hold 
the papers inserted between them and the board in 
position, until a certain quantity has accumulated, 
when by means of a staple driver working in slides a 
staple is driven through the whole of the papers, 
which are thus secured together and may be removed. 
1536. Sucar, J. McLaren.—Dated 15th Apri!, 1880.— 

(4 communication. ) 

The vacuum is maintained in the vacuum pan by 
the use of an ejector, the steam from which is also 
utilised to heat the coils of the pan. The pan is made 
of a corrugated shape, so us to secure greater strength 
and 


simultaneously diffused in “the apartment. An 
proved burner on the Bunsen principle consists of owe 
short metal tubes joined by a T connection, the bottom 
of which is open to admit air. Gas is admitted at one 
end, the gas tube being contracted within the connec- 
tion and carried across across to the air opening. Clocks are 
fitted with means for turning the gas on and off at the 
time required. 
ComposiTions FoR CoaTING Suips’ Bottoms, 
. Ward.—Duted 15th April, 1880. 
is d of the followi 
wtians ons being calculated by weight :— 

finish), 50 Parts; benzoline spirit, 

Archan varnish, resin 


18; 
28; Paris white chalk), 
20; oxide 75; oxide of zinc 
(powdered oil, 


of ‘iro: dered 


18; caoutchouc solution, 10; shellac solution, 10; 
bichloride of mercury, 10. 


1544. Grinpine Pouisune, J. and A. Bdwards. 
—Dated 15th April, 1880. 6d. 

Vertical ree ton A are arranged suitable distances 
apart, and have each at their upper end a transverse 
spindle B, on which revolve ——— or drums C of 
different sizes and shapes, fixed to them 
driving sD driven from pulleys F 
moun e driving shaft G mounted in the ated 
ate of the stenterds A. Separate standards K sup; 

evers N, turning on the centre O and carrying at “4 
upper ends the spindle L of the wheels M, their lower 
er being fitted with springs P, An endiees abrasive 

R passes round the wheels C and M, and articles 
can be ground against the surface of the band, curved 


oe me being readily operated upon by pressing them 
inst the band between the wheels, which are 
lowed to approach each other by the action of the 
springs without interfering with the motion of the 
band. Apparatus is described in which flat discs of 
ubrausive substance are ae pe and consists of 
several layers superposed, which may be successively 
removed as they ean worn. Apparatus is 
——s forming these discs or layers of abrasive 
ma 


1546. Apparatus ror Enricuinc Gas By ADMIXTURE 
or Hyprocarpon Vapour, J. H. Vale. —Dated 15th 
April, 1880.—( Not proceeded with.) 2d. 

A carburetting vessel is employed, through which 
the gas has to rhaced Io its way to the burner. Within 
this vessel is loosely another vessel, 0; mJ La ag the 
top and pete at the bottom, which vesse: 
the hydrocarbon. The burner is placed immediately 
on the top of the carburetting vessel, and has on eac’ 
side of it near the root of the flame pieces of metal, 
which is a good conductor of heat, such as copper. 


1547. Brusues, F. A. Maurey-Deschamps.— Dated 15th 
April, 1880. 4d. 

This relates to a construction of multiple brush 
whereby the various brushes ordinarily used are accom- 
modated and packed together so as to form one 
portable article, which may itself be protected by a 
suitable casing. 


1548. Exursirine Picrures, &c., A. MacCallum.— 
Dated 15th April, 1880.—(Not proceeded with.) 2d. 

This consists in arranging columns or rods at suitable 
distances from the walls, partitions, or screens, or 
enclosed in a frame or box, the lower ends of such 
columns or rods being secured to the floor or to 
the lower parts of the walls, partitions, &c., and the 
wir ends to the ceiling or to the = part of the 
w &c. On these columns or reds are mounted 
brackets. These brackets are made of successively 
increasing lengths, and with suitable sockets or plates, 
by which the pictures or other objects are secured. 


1551. Dryinc on Warminc Boots anp SxHoes, F. C. 


me 15th April, 1880.—(Not proceeded 
with) 2 

This a tus consists of a flexible eet a= 
vessel in the form of a sock or stocking, w! 


inserted in the damp boot or shoe to be dried, a thee 
filled with hot water. 


1552. Execrric Lamps, 4. M. Clark.—Dated 15th 
April, 1880. 6d. 


of the letter v. The 
figures given will ange the whole mechanism and its 
connections e plate C. The carbon guide A A 
is fixed, while Al A'is hin to C ; the set serew F 
and the spring G allow of e regulation of the arc. 
The magnet I is in a derived circuit as shown. M M 
the 


carbons—of —the 


are gun metal rollers making contact and guiding 
> which there are two in each folder 


lower ends of the carbons as in 
The current passes h the magnets N N 
entering the carbons. action is as itiome— 
s| sate the distance between the carbons, connect 
with the source of current, the magnet I is excited 
and attracts its armature, causing contact between the 
carbons ; the arc now forms parts of the t in- 
stead of < which is used solely to cause contact. The 
inventor claims (1) the double Artem ad with bevelled 
edges ; (2)the double carbon holders and the mechanism 
of regulation ; if? the m: 1; (4) the magnets N N; 
(5) the rollers M, and (6) e general arrangement. 
1564. Garrs ror Fisuine, &., I. H. Crauford, jun.— 
1880.- proceeded with.) 2d. 
a pair of jaws, the tail ends of which 
cross each other and are pivotted together like the 


rs, and are connected with an 
arrangement by which they are held open until a fish 
- struck, when they close by the action of a pair of 
ngs, and become locked, so that the fish cannot by 
struggles get the jaws open. 


1666. KNITTING T. Coltman.—Dated 16th 
1880. 8d, 


A Sal bed is supported by standards, which carry 
bearings for a shaft oy one od of the machine pro- 
vided with driving pulleys and a plate or wheel es 
an axle pin to receive one end of a connecting link for 
communicating a reciprocating motion to cam pla 
The bed has two bearing surfaces lying at an angle to 
each other; each surface at the centre of its own 
length has asle brass secured to it, and upon each 
side of the fixed sley is a sliding sley, each of which 
can be simultaneously adjusted to or from the fixed 
pan | double-grooved excentric cams, which, when 
moved by the attendant, operates studs attached to 
the sley brasses, or to a connecting link hinged to the 
brasses, which are opened when a needle ne is 
required to be taken out for narrowing the fabric, the 
sleys being then closed until the process is repeated. 
The sleys carry two rows ef needles, which cross each 
other at an angle; each row of needles is —_ 
with a from one of two travei 
carriers. 

1556. AND GILDING TO 
Woop H. A. Wi Dated 16th 
April, 1 


2d. 
The wood : first prepared by destro; vos 
the superficial molecules of the wood, It is then 
placed in an oven to be dried. The surface is then 
covered with and then rubbed with a 
brush. It is then fo in a Solution of Rad 
(scyamure of ) and d to tl 
of an electric battery so as to give it by the ordinary 
process of electro-plating a coatung of copper. 
1558. Srorrers ror Borres, &&., B. T. Worssam.— 
Dated 16th April, 1880.—(Not with.) 2d. 
A collar of suitable substance rests on the top of the 
neck of the bottle, a tube which enters into the neck 
being attached by its upperend wo the lower surface 
of the collar. In the centre of the collar is an —— 
through which and through the tube eg 
the upper end of which is furnished with a Tong 
beneath which is placed, around the rod and between 
the button and the collar, a spiral or other spring. 
The lower pat. of the rod is in the form of a cone, 
around which is placed a cylindrical elastic washer, 
which is attached at its upper end to the lower end of 
the tube, so that the arcs of the washer and tube are 
in the same straight line. 


1559. Apparatus ror CATCHING 


W. de 


suitable s. 


providing 
the top, so i 


Siemens.—Dated 16th April, 1880. 


The illuminating gas is ducted into the cylindri- 
cal chamber A through tube X. In the top of the 
chamber is fixed a ring of small tubes C, 
which the gas issues in a number of small ‘jets, thus 
forming an aunular burner. Within chamber A is a 
secend chamber I with a lateral opening communica- 
ting with the flue tube Z, andan u 
centrically within the burner C, an 


1561. Lames, F. 
6d. 


having its upper end somewhat contracted and ex- 
tended above the tubes C. Upon the upper portion is 
fixed a notched shield or defi G, above which is 


fitted a separate cylinder K made of fire-clay or — 
A is a casing E extending nearly to the tops of the 


tubes C, an iain space intervening between them, 
into which are introduced conical 
and which 
heating the air supply prey enters the casing at the 
open lower end e upper end of chamber F is 
turned over and notched at H to form an outer notched 
ue or passage for producing the requisite draught, 
but by preference it is connected dey immedi 
ately above the lamp. The upper part of the casing E 
is surrounded by err! U carrying a glass N,a 
metal continuation y 4 the closed 
lower end RS tube Y, a slide or rottle valve being 


provided at 
1562. Oyster Drepces, F. A. Capps.—Dated 16th 
April, 1880.—(Not proceeded with.) 2d. 

This consists in the scythe or 
in two on 80 that 
scraper ie may when 
a rock or depressed in 
like, thereby scraping oad out the oysters. 


1563. Raitway Brakes, J. H. Johnson.—Dated 16th 


ttery or 
and shod wth iton shoes tot the 
periphery of the wheel, J is a regulating screw and K 


are studs on each side for onapertiog the case H onan 
arm C, which is supported at one end by a pendent 
lever D and at the other end by a stud on a bracket 


descending from the framing of the carriage ; F F are 

connections of the ordinary deseription for joining the 

wires between each , and G G are curls in the 

wires so as to allow of any that may be 

found necessary or convenient. 

1564. Prevention on REMOVAL or INCRUSTATION IN 
Sream ILERS, G. Davies.—. 6th April, 1880. 


1565. Bicvcies, J Goodman —Dated 16th April, 1880. 


Not led with. 
This consiote in employing the hind wheel as the 
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| able material and of any 
ESS It is made o 80 
(1520) mM the sides are formed 
re NS entrances, protected by sloping bars which will 
Fil  . readily give to any slight pressure from without, but 
— wv not from within. Bait is placed inside the trap. 
E 
| 
| 
L——- = == with the lower end of « regenerative chamber B con- 
ee nee taining one or more perforated metallic cones D, and 
ath 
/ N | | 
Paris, states that his aim has been to devise a simple } i 1 
{= | lamp of great lighting power, with a small expendi- 
A | ff 
| 
| 
\ 
A 3 A j 
E \ | 
A 
3 April, 1880.—(A ee) 6d. 
This consists in the application of electricity to the 
\ 
[1563 
Burners of the Argand type are utilised for both F V 
lighting and heating by combining therewith ity) — 
metallic support and a tube partly of glass and partl| ‘ K 
of sheet metal, the whole so arranged that heat may 
This consists in the prevention or removal of incrus- 
tation in steam boilers by the addition to the feed- 
| water of sulphate of iron, 
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ing wheel, the front wheel being used as the driv- 
wheel, and the axle working in bearings fixed to 

the fore Veen a of the bicycle in the usual manner. 
The backbone is employed to turn on bearings fixed in 
the forked head of the front carriage and to act as 
steering bar; the bearings or centres are fixed at an 
angle leading to a point slightly in advance of the 
centre or touching point of the hind wheel with the 
ground. 

pril, ‘ot with, 

This consists in applying at one end of the sheet of 
paper asmall strip or band of tin, silver, gold, or other 
—7 metal to prevent the paper sticking to the 

ps. 

1667. Licurinc, &c., Gas Burners, F. 
H. F. Engel.—Dated 16th April, 1880.—(A communi- 
cation.) 6d. 

A metallic thermometer, consisting of metallic 
spiral ring, is used for turning a valve, which opens, 
regulates, and closes the inlet of the gas to the burner. 
An auxiliary flame, which is Semagereeey enlarged by 
an additional pressure from the gasworks, heats the 
metallic spiral which consequently expands. M is the 
— placed above an auxiliary flame, the movement 
of which, as it expands, is transmitted by arm F to 
the double-armed lever G that turns on a bolt O, and 
engages with, and moves by means of catches the 
toothed wheel H, which is connected with valve P. 
In order to prevent the auxiliary flame becomin 

1 d by a gradually rising gas pressure, whi 
would interrupt the regularity of turn of operation 


A 


chambers B and D, the latter, closed by a flexible 

=, having a central opening L. The gas pipe 

R is fastened air-tight to the bottom of chamber B, 
which at the lower is conically enlarged. The 
auxiliary burner is in communication with the top 
~ of chamber B, and the gas of this flame passes 
the burner —— the small holes U and 8 as long 


as the pressure of the gas is not suddenly increased. 


As soon as pressure rises and suddenly the 
diaphragm E is d upwards and lifts the conical 
N of vulcan: india-rubber, in consequence of 


which a greater quantity of gas passes to the auxiliary 
burner by opening T of the bottom part of chamber B, 
which was previously closed by ring N. 


1569. J. C. Mewburn.— 
Dated 16th April, 1880.—(A communication.)}—( Not 
proceeded with.) 2d. 

The photograph is supported on a sheet of glass, and 
colours applied on the back and covered with a layer 
of gelatine, collodion, or asuitable varnish, after which 
other colours are applied. : 


15'70. Propucine Dies or Mitts ror ENGRAVING, 
W. H. Fisci 4d. 


btain: 
sensitised —_— on removing the soluble portions 
of which the pattern remains in relief. From the 
relief a cast is taken and a galvanotype obtained in 
steel, such galvanotype constituting the die from 
which the “ mill” is produced by pressure. 
1573. Apparatus ror Facitiratinc Repairs upon 
A ScrREW PROPELLER WHILST THE VESSEL IS AFLOAT 
J. B. D'Arcy Boulton.— Dated 16th April, 1880. 6. 
This consists of a sliding trunk fitted to move up and 
down within a fixed vertical trunk—like that used to 
hoist detachable propellers through—which sliding 
trunk may he in one or several lengths joined together 
or ctherwise, the joints being made 
water-tight by suitable packings. A is tho fixed verti- 


[ 1873_] 


cal trunk or well, which may be open or be closed at 
top by a hatch even when in use to prevent entry of 
water from above, the men having access through a 
doorway in the side of the fixed trunk. This trunk 
extends down to about the vessel’s counter, and termi- 
nates with a narrow internal flange. B is a sliding 
trunk having a similar flange at top, which when the 
trunk is lowered interlocks with the first-named flange 
to keep out splash. C is the bottom of the sliding 
trunk, which is constructed with movable segments 
which are preferably hinged. These segments may 
be raised and lowered by means of chains carried up 
through the trunk, or by screw or other gear. 


15°76. Press ror THe MANUFACTURE OF PRISMATIC 
GunpowpveER, C. Pi .— Dated 17th April, 1880.— 
(A communication.)—(Not proceeded with.) 2d. 

The pistons serving to compress the powder within 
the moulds are actuated by two pairs of excentrics on 
the main shaft. The two excentrics of one pair, which 
are rhe ys excentricity, and whose angular position to 
the shaft is the same, are connected by rods to the 
pivots of a crosshead moving in guides above the 
moulds. The excentrics forming the second pair are 
also of equal excentricity and their position on the 
shaft is the same, but differs from the first pair, and 
they are conn asecond crosshead moving in 
guides below the moulds. Both crossheads have 

istuns corresponding with the moulds, which are of 
exagonal or other suitable form. 


1577. Loos, ilingworth.—Dated 17th April, 1880. 


6d. 

This consists in placing the “swell” in or combin- 
ing it with the shuttle box guard plate, so that the 
shuttle vill both enter and leave the boxes in a 
straight line parallel with the face of the reed, one 
side of the shuttle box being thus truly in a line with 
the face of the reed. The upper face of batten or 
slay forms the surface of the face of the shuttle. D 
is a plate forming the bottom of the shuttle box, and 


\P 


which in the ordinary arrangement has a slot in the 
lengthway as a guide for the ‘‘ foot.” of the picker. 
A part of the backboard is hinged so as to give 
way when the shuttle is “‘ trapped,” being kept in 

ition by a spring I; the ordinary swell has its 
‘ulcrum at J, being acted upon by a spring K. The 
shuttle guard is formed with the swell hinged to it ; 
L is the swell hinged on the screw fulcrum at M. 
The swell has a projection N at its free end, which 
comes into a recess in the casting and prevents the 
spring O, centred on a screw P and acting between 

e casting and back of the swell, from forcing the 
latter too far into the shuttle box. 


1578. Destructive DisTiLtaTioN oF SHALE FOR 
OBTAINING MINERAL O1L, W. Young.—Dated 17th 
April, 1880. 10d. 

The drawing shows a transverse section of a portion 
of a bench of retorts illustrating the method of 
economising the coal or other fuel employed to effect 
the destructive distillation of the shale. At the sides 
of or between each combustion chamber A is situated 
a supplementary furnace communicating with the 
said chamber at its upper part, the furnaces being 
provided with doors D, which doors are for the supply 
of the coal or other fuel to the said furnaces, w 
coal or other fuel is there burned to supplement the 
heat of the shale refuse or coke in the combustion 
chambers ; or instead of this the fuel may be first 
converted into gas in the usual well-known manner, 


which gas is conducted by the pipe T and branch 


(S78) 


pipes through the off-take pipe to be heated thereby 
and then consumed in these furnaces, or which is 
into the combustion chambers and there 
consumed. The products of combustion pass from 
the furnaces and combustion chambers into the retort 
chamber, heating the retorts therein, and thence pass 
to the uppermost flue C of the series of air-heating 
flues. This flue iv closed at one end and at the other 
end communicates with a down cast flue with open- 
ings therein respectively leading to the flues G and H, 
and thence into the chimney flue. The air for support- 
ing combustion passes by meray into one or other 
of the flues G or H, and thence by openings into the 
upcast flue and by an opening into the chamber M, 
and thence by openings into spaces between the 
combustion chambers, and thence they pass in a 
heated dition by openings O and by openings P 
into the supplementary furnace. 
1581. Pyeumatic InstRuMENTS FOR MEASURING 
TemPeRaTURE, C. M. Sombart.—Dated 17th April, 
1880.—(A4 communication.)—(Not proceeded with.) 


2d. 

This instrument is constructed on the principle of 
the aneroid barometer, a variable pressure of air or any 
suitable gas acting against a vacuum by means of 
elastic walls or diaphrag e deviati of which 
are transferred to a scale. 
1582. Gas Burners, A. B. Filer.—Dated 17th April, 

1880.—(Not proceeded with.) 2d. 

Four or more holes are drilled, or two or more slits 
of a triangular or cruciform shape are cut in a flat or 
round-nosed burner, so as to produce a flame with four 
or more thin webs. A disc of metal may be placed 
over the holes or slits, and against it the flame 
impinges, so as to produce an effect similar to the 
flame of an Argand burner. 

1583. Portas_eor Traversing WASHING, BRUSHING, 
AND SCOURING Macaing, J. Bell.—Dated 17th Aprit, 
1880.—( Not proceeded with.) 2d. 

This machine is for washing, brushing, and scouring 
carpets and rugs, and consists of a frame mounted on 
wheels, and on which a motor is fixed to revolve 
a cylindrical brush, the machine being at the same 
time traversed from side to side of the carpet or rug. 
Cleaning liquid may be supplied to the brush. 


1584. Toot ror SHapino Metats, &&., A. 
Bidault.— Dated 17th April, 1880, 6d. 

The punch is fixed upon a table or frame, and the 
matrix is movable, so as to advance towards the 
punch. Around the latter is a shelf or table upon 
which is laic the sheet to be sha) This sheet is 
seized by its edges between the shelf or table, and the 
matrix at the descent of the latter. The first Fig. 
represents an elevation (in section as to the novel 
parts) of the machine for shaping covers and boxes, 
and the second Fig. represents an example—<A is the 


frame having at its upper part the bearings of a hori- 


zontal shaft B with acrank C. Motion is communi- 
cated to the shaft B by the worm wheel D, geari 

with the endless screw of the driving shaft furnish 

with pulleys and fly-wheel. The motion of the crank 
C is transferred by the connecting rod F into a vertical 
reciprocating motion of the tool holder G. The tool or 
matrix consists of a steel bottom H, fitted into a ring I 
also of steel securely fixed to a cast iron piece J 
screwed into the tool holder. A spiral spring holds 
the bottom flush with the ring I. e punch P of the 


= 


same diameter as the bottom H carries a projection 
corresponding to the hollow of this bottom; it is 
securely fixed to the table T, and is easily centred by 
claws, or simply by the collar M. Upon the punch P 
is fitted the steel ring N, sunk ito a cast iron bridle 
or flange O, which bridle or flange is securely fixed to 
another bridle or flange Q arranged below the table, 
and resting upon a blade or carriage spring R. 


1585. Iprovements Corts ror ELectro-MaGNetTs 
AND OTHER Purposes, G. George Scarlett.—Dated 
17th April, 1880. 6d. 

The inventor winds two or more coils or helices of 
wire round the same core, or compound helices, each 
division of the coil being of the same resistance as the 
line in telegraphy, or as the producer of electricity in 


electro-magnets. The figure shows a horseshoe magnet 

wound with eight independent wires. The inventor 

claims (1) the several independent insulated wire 
winding, and (2) the compound coils, 

158'7. TurwsTILEs, G. Lowry.—Dated 17th April, 1880. 
(Not proceeded with.) 2d. 

This selehen to improvementson patent No. 3377, dated 
28th August, 1866, and consists in replacing the ratchet 
wheels and foot levers by a star wheel placed on the re- 
volving shaft, and having on each side a flat spring with 
a hook end to take into the pins of the wheel when the 
arm is straight across the . Seas to register 
the numbers passed in, and when required to register 
outwardly, two spiral springs are acted on by the pins 
of the star wheel. The circle or body part of the 
turnstile is made of sheet iron let into a groove in the 
top and bottom frame. 

1588. Apparatus ror RepucING FRICTION OF AXLEs, 
&e., J. Wilson.—Dated 17th April, 1880.—(4 com- 
munication.) 6d. 

ists in the applicati of rotary Jever 
wheels. A A are the main wheels securely fixed upon 
and turning with the axle B. This axle bears upon 

the peripheries of a pair of rotary lever wheels C, 


which are mounted so as to turn upon and 
independent of their axle D. The two axles B and D 
are supported in the same-vertical line by a pair of 

ted ket. d ding from underneath the 
body of the vehicle. 


1590. AppaRATUs FOR VENTILATION AND COMBUSTION, 
W. Potis.— Dated 17th April, 1880. 1s. 2d. 

The channel for carrying off the products of combus- 
tion is used for removing vitia’ air from enclosed 
apne or vapours from manufacturing works, &c. 
circular flue is employed, and goce through a buil 
in place of a chimney stack. The f 


formed in the 
caused in the circular flue by means of a ventilating 
cap fixed to the top and having a movable T head, 
through the top of which a constant current of air 
A valve may be fitted in the fiue so as to regu- 

te the upward draught. | 


1591. Raistwe Forcixe Beer, &c., W. Martin. — 
Dated 17th April, 1880.—( Not proceeded with.) 2d. 

A eylinder contains a piston, above which is a 
weight, and to its rod is secured a chain passing round 
a shaft worked by a crank to raise the piston and 
weight. The pressure of the piston on any liquid 
p in the cylinder will force it through boles in 
the bottom to any desired height. 


1592. Drawine anp Lockine THE Heaps or Lanpavs, 
@. Jacobs. Dated 17th April, 1880.—(Not pro- 
ceeded with.) 2d. 

A cranked lever works on a pivot on a plate fixed to 
the frame inside one of the heads, and a coupling link 
is jointed to the short arm and e with a stud on 
another plate on the framework of the other head. 


1603. Comsmep SHARPENERS AND Pencit- 
M. C. 8tone.—Dated 19th April, 

A hollow steel cylinder with a conical end is slotted 
longitudinally to allow it to close round the pencil. 
The edges of the slot in the conical part are sharpened, 
so that when the pencil is revolved these edges remove 
the wood and form a point. A cross slit is formed 
at the junction of the cylindrical and conical parts 
soas to give greater flexibility to the cutting edges. 
When not in use as a sharpener, the lead may either 
project beyond the end of the conical part so as to Le 
= or may be enc! within it so as to protect the 
point. 

1677. Castor ror Furniture, &., V. H. Jones.— 
Dated 23rd April, 1880. 6d. 

A strip of metal by means of dies and tools is worked 
in a press so as to bend the middle into a conical tubu- 
lar form—that is, it has a size and shape suitable for 
fitting upon the pin or axis of the castor. The other 
portions of the strip are turned or folded outwards 
near their middle, the turned or folded parts making 


a nearly right angle with the unfolded parts. The 
turned or folded parts have holes made near their ends, 
in which holes the axis of the bowl or roller is fixed. 
A shows the forked portion of the castor. D is the 
bowl or roller, supported by the pin or axis E.- B is 
the slightly coni tubular bearing which fits and 
swivels upon the fixed pin or axis of the castor. 


1751. Improvements Evecrkic APPARA- 
Tus FoR RaiLtroaps, W. Morgan-Brown.—(A com- 
munication )—Dated 29th April, 1880. 1s. 

This invention relates to the employment of auto- 
matic signals on railways, and consists of a number of 
combinations of apparatus, electrical and mechanical. 
The drawing shows a section of the line, the signal 
ap} tus at the right hand, the locking gear at the 
left. A Al represent main line, B B! the switch rails, 
C Cl the swing rails. The switch rails are held in a 
shoe connected with the shaft E, which shaft has 
anattachingleverF. At one end of Fisa perforated 
stud, which e es the arm A? when tae switch is 
in place as in the Fig., the locking pin being inserted 
in the hole, keeping A? down, and depressing the 
spring. The arm A?is worked by hand and suitably 


mounted. From F is an arm C?, so shaj as to 
engage a switch-locking device, operated by an 
armature attracted by an electro-magnet made opera- 
tive from the signal station. When the armature is 
attracted it lifts a catch and leaves C? free to be drawn 
out laterally. The under front face of the catch is 
bevelled, so that the catch, when not actuated by the 
armature, is free to act by gravity, engages the arm 
C2, and locks the switch lever F. In connection with 
the locking apparatus is alsoa signal apparatus worked 
electrically. The inventor makes no less than twenty 
claims. 
1859. Hancinc anp ApapTinc Doors To 
Rartway Wacons, 4 lorgan-. 
Dated May, 1880.—(A communication.)—(Com- 


alte, ear body the doors B and C are at their 
upper ends guided by a hood F, and at their lower ends 
have each a stop G, which extends down into the space 
H between the car y and fender L The doors are 
provided with a hasp 2 to engage a staple on the door 
C, a pin 4 being provided to hold the two in engage- 
ment. Each door has connected with its lower end a 


D 


finger or stud D, and upon the sill 10 is arranged to co 
— with it at the proper time an arm E. The 
ding doors are held up and carried by a pair of 
crossed levers at one end, being connected by means 
of a link near the edge of the door to be moved. The 
post lever K is pivotted at its lower end to the car 
body, the opposite end of which is connected with the 
end of a us bar L, the opposite end of which is con- 
nected with the door to be moved at or near the front 
end thereof at its inner side. The door lever M is con- 
n with the lower end of the door, and at its upper 
end it is provided with a pin or equivalent to enter a 
slot in a guide. 
2308. Air Enaryes, B. J. B. Mills.—Dated 8th June, 
1880.—(A communication.)—(Complete.) 1s. 2d. 
This relates to air engines operated by alternately 
heating and cooling the same body of air over and over 
again, and to the particular kind in which a working 
cylinder and piston are used in combination with a 
reverser, and the object is to produce engines capable 
of being operated by air at very high pressure, and 
also capable of heating and cooling the air with very 
great rapidity. The heater is composed of a series of 
tubes set in the cylinder head in a position to he 
acted upon by the hot gases from the furnace, and 
through which air is circulated by the movements of 
the reverser piston. These tubes are surrounded by 
a casirg adapted to be filled with water, and they are 
of U form and are used combination with two 
cylinders one within the other, and having a space 
between them, with which one end of the tubes com- 
municate, the other end communicating with the 
inner cylinder. The reverser piston causes air to 
move alternately in oo directions through the 
tubes. The working cylinder and the reverser cylinder 
are connected by a pipe for the passage of air from one 
to the other, such pipe being fitted with a throttle 
valve and governor. erator plates with slightly 
projeeting vertical corrugations with broad plane sur- 
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for opening, regulating, and closing the burners, a | /¢ ‘VW 
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into the building through a channe © of per- z 
orated and plain metal, so as irect the air in a zig- - 
BNC} = forated plate, whereby it is made to enter the chamber 
IN f without causing a draught. This channel may be 
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aces between them are used in combination with the 
cylinder and air heating and cooling devices. 


2047. Spixxinc anp Dovsiine Corton, &., J. C. 
Fell.— Dated 20th May, 1880. 6d. 

A is the spindle which is supported in a footstep 

as usual and runs in a tube B made fast in the lifting 

rail C. The bobbin carrier fits freely un this tube B, 


and rests on the flange D, and is retained in place 
by a piece of wire or metal E brazed or otherwise 
fastened in an annular recess turned in the upper end 
of the tube B. 


3133. Barsep Fencixe, P. M. Justice.— 
Dated 30th July, 1880.—(A communication. )—(Com- 
plete.) 6d. 

The blank is represented in cross section inthe Ist 
Fig. and in plan in Fig. 2, which also shows a short 
section of the blank punched and pointed or barbed, 
and separated into two finished rods as far as the 
same are completed before twisting. This blank con- 
sists of two cores or rods A united bya thin web B, 
and each rod having a narrow thin fin C outside. The 
web B is reduced in thickness to the required thick- 
ness of the barbs D, and in breadth it is equal to the 
length of one barb, plus a small allowance for shearing 
off to make the point sharp, also the breadth of two 
webs E. which are portions of the wide web B or fin, 
out of which the barbs are made that are retained 
along the cores or rods between the base of the barbs 
for greater strength of the rods when required, and 
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two rows of bar’ 
3245. Crrcutar Macutnes, J. Bradley.— 
Dated 9th August, 1880.—(Complete.) 6d. 
Circumferential stri of different colours 
uced by automatically severing one yarn at the 
finish of the stripe and uniting the other yarn with the 
work automatically, so as to uninterruptedly continue 
the knitting until the desired number of rounds are 
completed, when the other yarn is brought into 
action. and the yarn first used is automatically 
severed. The yarns of different colours are mounted 
on bobbins. The lower yarn is led by a guide below 
the stitch wheel and down upon a thread plate in the 
position to be severed by the lower knife when the 
stripe is finished. The lower knife is fixed to the 
thread plate, which is uttached to a star-box which 
carries the stitch wheel The several star-boxes carry 
the working wheels. 


3289. Boxes vor Raitway Veuicres, H. H. 


are 


inke.—Dated 12th August, 1880.—(A communica- | e 
| between the years of sixteen and twenty-six. 


tion. —(Complete.) 4d. 
B is the box proper or that portion which contains 
the oil, and in which are located the bea portions 


of the axle, and upon the lower side of the upper | 


— of which is cast a lug 3, which projects down 
y the side of stud 2 on the b to prevent 


the latter froin moving inward out of place, the forked 
key at the outer end of the axle prerenting the 


brass from moving outward. This key, which is 
movable in vertical grooves in the sides of the box, 
also straddles the grooved outer end of the axle, and 
keeps the latter in its proper relative position in and 
with regard to the box. The cap is provided at its 
upper end with a projection 8 on the inside, which is 
inserted ina recess 10 in the upper side of the box 
near its outer end, and the cap is provided with a 
recess with a hole in the bottom to receive a bolt 
passed down through the outer end of the box, and 
provided with a nut on its lower end, which secures 
the cap in place upon the box. The pedestal D is 
secured to the sill E of the vehicle by bolts, and pro- 
vided with jaws which extend down over each side of 
the box. A spring F is secured to the inner end of 
ewch of these bolts by check nuts. The steps 7 to 
support the spring are each secured by two braces 
extending from the step to the housing A. 


PRICES CURRENT. 


prices are corrected up to last night, 


Tue following 
but it should be borne in mind that in man 


makers are prepared to quote different terms for spe- 
cial ot, It is } 4 Ah), 


+: 


to specify 


these cases and terms, or to give more than the market 
prices. Readers should also 


quotations and makers’ 


3325. Distance anp Fare Reoister, IW. Clark. .- 
Dated 16th August, 1880.—(A communication.)— 
(Comolete.) 1s. 


The apparatus indicates, First, the distance travelled 
and the fare payable (according to a fixed tariff), 
the duration of hiring and of waiting whilst hired b 
time, and the correspond fare payable. In eac 
case a double record is taken, First, by a iter 
which totalises all the items in respect of the 
different hirings, whether by time or distance ; this 
register is never returned to zero. Secondly, a register 
for hirer’s use, which furnishes him with all necessary 
information, and is automatically returned to zero at 
the commencement of each hiring. A third register 
indicates the number of hirings, and advances one unit 
at each —_— A supplementary register operated 
by hand both on the proprietor’s and hirer’s 
registers the extra fares for luggage, for night service, 
and for distances beyond the radius. 

3335. THE Action oF Macut- 
NERV, W. R. Lake.—Dated 17th August, 1880. (4 
communication.) —(Complete.) 6d. 

A is a brass plate of suitable form and E a tube rising 
from the same and provided at its upper end with a 
stuffing-box F; B is a cylinder fitted within the tube 
E at the lower end of the same; C is a plunger which 


is provided at its upper end with a cylindrical portion 
having a head G ; asec is provided at its lower 
end with a tapering portion H adapted to move into 
and out of the tube or cylinder B. D is a fluid column 
which may be of greater or less amount. 
3483. Burron Fasteners, E. Wright.—Dated 21th 
August, 1880.—(Complete.) 4d. 
An eyeletted loop is passed through the shank of a 
button and retained by a pin or cross bar held in 
ition by a plate or washer, in which a recess is 
ormed to receive the pin or cross bar. The loop after 
being through the shank has its two ends 
closed together and passed through the fabric to which 
the button is to be secured, and over the ends of 
the loop (which are eyeletted) is passed the washer, 
and the pin is then inserted in the eyelets and drawn 
into the recess in the washer. 


Sovurh Mosgum. — Visitors 
during the week ending Nov. 13th, 1880 :— 
On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9846; 
mercantile marine. building raisterials, and 
cther collections, 3176. On Wednesday, Thurs- 
day and Friday, admission 6d., from 10 a.m. 
till 4 p.m., Museum, 1649; mercantile marine, 
building materials, and other collections, 210. 
Total, 14,881. Average of corresponding week 
in former years, 13,098. Total from the opening 
of the Museum, 19,477,289. 


A New Socrery.—A junior 
engineering society is now being organised in 
Leeds, to be called “‘The Leeds Civil and 
Mechanical Engineers’ Society.” Its object is 
the reading and discussion of papers on scien- 
tific subjects cognate to the engineering profes- 
sion. The ages of members joining are limited 


an acquisition to the 
he hon. sec. is 
3, Elmwood - grove, 


Such a society should 
‘oung engineers of 
r. Her Whalley, 
s. 


Tue ENGINEERING Society.—The 
usual fortnightly meeting of this society was 
held at the Royal Institution, Colquitt-street, 
on Wednesday last, Mr. Alexander Ross, 
president, in the chair, when a paper, entitled 
** Earthworks and the Steam Navvy,” was read 
by Mr. H. C. Baldry. The paper chiefly con- 
sisted of a description of the steam navvy as 
constructed by Messrs. Ruston and Dunbar, 
and the method of its employment in earth- 
work excavations, followed by an estimate of 
the saving to be effected by its use in place of 
hand labour. The most effective mode of working 
is that in which the machine stands on a central 
line of rails with a wagon road on each side; 
but this is only available in excavations 40ft. 
wide or more, so that in ordinary railwa 
cuttings a single wagon road has to be raahe | 
The machine requires about twelve men for its 
operation, and can excavate about 500 cubic 
yards per day. of light clay or moderately soft 
chalk, one cubic yard being lifted by the 
excavating bucket at each stroke. At this rate 
of working the cost would be at the rate of 
about 3d. per yard as compared with 4}d. by 
hand labour, showing that a considerable 
saving may be made by the use of the machine 
where the amount of the work is sufficient to 
warrant the first cost, as in a cutting of 100,000 
cubic yards or upwards, 


refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS. 
8. d.| ScoTLAND— £8. d. 
G.m.b.—No.1.. 2140) — 
o. 2120) No.l.. .. 2280 
ce oe 
Me.8.. . «846 No... 3140 
Coltness—No.1.. 3 50 
No.2.. 2146 At Ardrossan. 
Shotts—No.1 .. 3 40 
No. 1 8 06 No.8 .. 2146 
Monkland—No. 1 2 14 0 
No. 3 2 12 0| CLEVELAND— 
Clyde—No.i ..2140} No.l .. .. 2 40 
Govan—No.1 .. 2140!) No.8 .. .. ..2 00 
No.3 .. 2120) No.4, foundry .. 119 0 
At Broomielaw. Wo.4,forge.. .. 1190 
0.1 ..3 10) Mottled or white 1 18 6 
No.3 .. Thornaby hema- 
At Port D » tite .. .. 3 


TrEDEGAR—MoNMOUTHSHIRE—NO. 8 tin-plate pig iron, 
75s. at works. 

No. 8 foundry pig iron, 
6us. 0d. at works. 


£28.d. 

forge, at Shef- 
field .. 27 6to 000 
No. 3 oe 210 0to 0 00 
LANCASHIRE, in Manchester—No.32 7 0to 0 0 0 
No.42 6 6to 000 

Gematire, at works, Millom 

“* Bessemer "— 

No.1ltoNo.3 80 0t0 3 50 

Forge, mottled and white .. en - 815 0 

rt Hematite—No. 1 to 

xc oo ee ~ 80 0t0 3 5 0 
Puddled Bar— 

Wa es—Rail quality, at works 317 6to 4 0 0 
CLEVELAND, delivered ontrucks 310 0 to 312 6 
MIDDLEsBROUVGH léin., plate 

quality, per ton a -- $12 6to 317 6 
Lancasuire, delivered at Man- 

chester .. 42 6to 45 0 

MANUFACTURED IRON. 

Ship, Bridge, and Mast Plates— 

Guaseow, f.0.b., per ton -- 710 Oto 810 0 
Wates—At works, net .. + 75 Oto 8 0 0 
Mipp.esBroves, in trucks, at 

works .. oe ee -- 612 6to 810 0 
Boiler Plates— 

ELSH .. ee -- 10 0 0to1010 6 
Lancasuirg, to5cwt.each plate 717 6 to 8 2 6 
SHEFFIELD ee 1010 Otollld 0 
Bow ino and Low Moor— 

Under 2} cwt.. each, up to 

4 cwt. percwt. .. 6 
4 cwt. up to 7cwt.andupwards 110 0to 119 9 
STAFFORDSHIRE, per ton -- 9 0 O0to1210 9 
MIDDLESBROUGH, free on 7 0 0to 9 0 6 
Gascow, f.0.b., per ton 710 Oto 810 9 

Angle Iron— 

Bow ine and Low Moor, per 

cwt ee - 130 
STAFFORDSHIRE, per ton - 8 0 Oto 9 0 0 
LaNCaSHIRE 6 2 6to 6 5 0 
STocKTON .. oe 510 Oto 0 0 6 
Rounp Oak ee oo - 812 6to 1310 0 
CLEVELAND 5 7 6to 600 
Weise ee ee oe 6 5 Oto 615 6 
Gasoow, f.0.b., per ton 610 0to 710 0 

Iron— 

Low Moor and Bow ino, per 

cwt. oo ee 019 Oto 14 
STAFFORDSHIRE, per ton + 610 0to 10 0 0 
Rounp Oak ee oo «+ 8 2 6to13 0 0 

Merchant Bars— 

STOCKTON .. 6 0 Oto 610 0 
WELSH oo 5 0 Oto 5 5 
LANCASHIRE 517 6to 6 0 0 
Guascow, f.0.b. .. oo 610 0t0 7 0 0 
SuerrieLp—Bars ware- 
house oe + 610 Oto 7 0 9 
Hoops ee 710 0to 8 0 9 
Nail Rods.—G.ascow, f.o.b., 
ton .. es ae -- 610 Oto 615 0 
Rails—G.asoow, f.o.b., perton 710 0to 8 0 0 
CLEVELAND ee 0 690 
oe ee - 562 6to 5 5 0 

Railway Chairs — G.ascow, 

f.o.b., per ton .. © 410 Oto 0 
Pipes—G.asoow, f.o.b.,perton 5 0 Oto 6 0 0 
Sheets—Gtascow (singles), per 

ton es 70 Oto7 10 0 
Hoops—Mancuester .. .. 610 Oto 612 6 

STEEL. 

SuerrieLp—At works— 204 
Spring steel 13 0 Oto21 0 0 
Ordinary castrods .. «+ 17 0 0to% 0 0 
Fair average steel os 28 0 Oto 36 0 0 
Sheet, crucible 24 0 64 0 0 
Sheets, Bessemer ee 16 0 22 0 0 
Second-class tool ee -- 82 0 0to 48 0 0 
Best special steels es 50 0 Oto 76 0 

Best tool - 52 0 Oto 76 0 0 

76 0 Otoll2 0 0 
Rail 615 0to 710 0 
-- 183 0 0to 1410 0 
Sheffield steel rplates .. 14 0 Otol6 0 0 
Wares—Rails .. os 6 0 Oto 6 O 

Bessemer pigiron .. 3 7 6to 0 0 0 

MISCELLANEOUS METALS. 

£s. d. £ 8. a. 

Copper perton 61 0 Oto 6l 2 6 
British cake andingots .. 64 0 0to 6510 0 
Best selected .. oo - 6 0 0to 67 0 0 
British sheets, strong.. « 70 0 Oto7l 0 0 

Tin—Straits ee oe 8915 0tc 90 0 
British blocks, refined -- 9% 0 Oto 0 0 

Sheet 16 5 0to 1510 
Red lead .. es 19 0 0t 000 
White lead os os 2210 0t0 00 0 

Spelter—silesian 16 5 9to1610 0 

Zinc — English shoot 20 0 O0to21 0 0 

Ls or 

— - 0 0 O0to112 0 0 
-- 1200 0 0to135 0 0 
Nickel, per Ib., 2s. 6d. to 3s. 
COAL, COKE, OIL, &c. 

Coke— £8. 4. 
Durham oe a « 010 0 to 0 12 
Derbyshire .. oo « 012 0 to 013 
Sheffield, melting .. - ©14 0 to 016 

egar © 0 0 to 612 
Wales—Rhondda .. ~ 010 6 to @1 


| 
| 
| 


| 


9 They soften and clear the voice. 


Coals, best, per ton— 
South Yorkshire—At the pits— 
Branch és O1 2 to On 
Silkstone, house .. + 010 4 to O11 6 
Converting ., ee + 07 6 to 0 9 06 
Slack .. ee 08 6 to 040 
Wales, through 08 6 to 089 
Steum, less 2} 018 _ 
House, at port... 079 0908 
Small steam.. oe - 02 3 to 0 3 6 
Small house .. ee OF 0t 076 
Glasgow—Per ton, f.o.b.— 
Main .. ee 060 t 070 
Splint.. 070 to 076 
Smithy ee + 0 to 018 6 
South Durham.. eo 0 6 6 to 013 0 
Derbyshire— 
Best at pits .. ee 0 8 to 6 
Converting .. ee O07 6to 09 0 
Slack .. 0838 8 0 060 
Lancashire—Wigan pit prices— 
Arley .. as 08 6 to 09 0 
Pemberton 4ft, o ©7606 
Forge coal ., so eo 0 8 0 to 0 6 6 
Burgy.. ee ve 08 9 to 0 4 6 
Slack .. ee oo 08 6 
Oils, tun— 
Lard oil .. 4700 t6499 00 
Linseed .. ee 215 0 to27 0 
Rapeseed, brown... 2919 0 to 
Engl. pale 0 0 0 to3lL10 4 
Petroleum, refined (per gal.) 0 0 8 to 0 0 Fy 
Tallow,cwt .. 118 9 to 2 0 0 


* Supplied to railway companies and large won ks. 


PRICES CURRENT OF TIMBER. 


8. d. £ a. 
Teak, load.. ee 1810 0 0 
yellow .. .. 850to 500 
Oak eo 7 0 
Birch .. oe - 810 0 to 415 0 
oe 410 0 to 50 0 
ee ee - 8 5 0 to 410 0 
Dantsic & Meml. oak .. - 850to 500 
os os - 8 0 to 410 0 
» under dzed.. ee 250t0 300 
» Riga.. ee os «+ 810 0 to 460 
Swedih ee 000to 000 
Wainscot, Figa,log . - 800 to 5 0 
Lath, Dantsic, fathom .. - 40 0 to 510 0 
St. Potersburg .. 510 0 to 700 
Deats, per 12ft. by 3 by 9in. 
Quebec ine, Ist 17:00 0 0 
10 0 0 to1610 0 
8 00 toll 0 0 
Canada, spruce Ist .. -- 1010 0 tol2 0 0 
Srd and 2nd .. - 8 0 0 to 910 0 
New Brunswick es + 610 0 to 810 0 
Archangel - 0 0 0 told 0 0 
St. Petersburg... 183 00 tol6 0 
Finland .. ee 1010 0 toll lo 0 
Wyburg.. ee ee - 810 0 toll 0 0 
Battens, all sorts... ae - 60 0 to 810 0 
FLOORING Bps. sq. of lin.— 
First yellow .. ee - 010 0 to 015 0 
» White .. ee 0 8 6 te 010 0 
Second quality 0 7 6 to 012 6 
Mahogany, Cuba super. foot. © 0 5 to 0 07 
Mexican, do. 0 44t0 00 5 
Honduras, do. 0 0 43to 0 05 
CONTENTS. 
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Tue London and North-Western Railway 
Company has found its coffee-house plan, as 
tried at the Euston and Crewe stations, so 
successful that they are forming a separate 
limited liability company among the local 
officers at Lime-street Station, Liverpool, and 
are, according to the Railway News, about to 
proceed at once with the erection of a coffee 
tavern. 


THroat IrrrraTion.—Soreness and dryness, 


4 | tickling and irritation, inducing cough and affect- 


ing the voice. For these symptoms use Epps’s 
Glycerine Jujubes. Glycerine, in these agreeable 
confections, being in proximity to the glands at 
the moment they are excited by the act of suck- 
ing, kecomes actively healing. Sold pay in 
boxes, 74d. and 1s. 1}d., labelled “‘ James Epps 
and Co., Homa@opa ic Chemists, London.” A 
letter received : Gentlemen,—It may, 
interest you to know that, after an exten ied 
trial, I have found your Glycerine Jujubes of 
considerable benefit (with or without medical 


s.d. treatment) in almost all forms of throat disease. 


In no case can 
they do any harm.—Yours faithfully, GorDoN 


¢ Homes, L.R.C.P.E., Senior Physician to the 
2 6 Municipal Throat and Ear Infirmary.”—Apvr. 
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for allowing the requisite breadth of metal between | 
the groove F and the cutting edge G of the dies, 
Figs. 3 and 4, Fig. 3 showing the faces of bed dies A : 
for punching the form of rod shown in Fig. 2; also 
shown in Fig. 7, where it is represented in the 
complete twisted form, and Fig. 4, showing the face 
of bed die B for making the barhs on a single rod with 
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COMPOUND PORTABLE ENGINES. 

We have repeatedly pointed out in these pages that 
there is no theoretical advantage possessed by a compound 
as compared with a simple engine. But there is the 
practical advantage that the strains can be equalised on 
the crank-shaft ; and that simple slide-valves can be used 
instead of complex expansion gear, by adopting two 
compounded cylinders instead of employing one cylinder 
only in combination with high pressures an 
measures of expansion. These practical benefits have | 
made the compound engine Ley ge nag at sea, and large | 
numbers of powerful compound land engines are bu t | 
every year. It is not singular, therefore, that builders | 


obtained with their first engine that they built a second, 
with certain improvements, which will be exhibited at the 
Smithfield Club Show on the 6th of December and the 
four following days. It is not often that an opportunity 
presents itself for fully testing a compound engine. At 
our request Messrs. Garrett enabled us to carry out a 
complete experiment on the afternoon of Friday, 
the 19th, and we propose to give here a complete account 
of this experiment and the results obtained, which are 
In the first however, it will be 
well to describe the engine, which we illustrate by the 
accompanying engravings. 

It will G seen that the external characteristics of the 
engine are much the same as those of other portable 


over to the end of its travel, steam is admitted from the 


boiler to the high-pressure valve chest only, and the 
engine works compound. A considerable advantage is 
gained in this way. The engine can be started in any 
position, and if for a short time it is required to exert a 
great deal of power it can be made to do so by working 
it non-compound, with, of course, considerable waste of 
fuel. The cylinder castings are n ily complicated, 
and the cylinders are not jacketted, but they are pretty 
well covered by ‘passages, and the sides may be rded 
| as half jacketted ; the ends are not jacketted at all, and 


the results obtained in practice go far, it will be seen, to 
| prove that the gain tc 
| very small. 


had from jacketting must be 
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MESSRS. RICHARD GARRETT AND SON’S COMPOUND PORTABLE ENGINE. 


of portable engines should have turned their thoughts 
in the same direction. Messrs. Fowler and Co., of 
showed a semi-portable compound engine at the Kilburn 
show of the Royal Agricultural Society last year, and 
it was illustrated in our impression for 27th June, 1879. 
To Messrs. Garrett and Co., of Leiston, in Suffolk, belongs 
the credit of first exhibiting a compound portable engine. 
is engine was shown last July at the Carlisle show of 
the Royal Agricultural Society, and illustrated in our 
at the time. It may be worth while to correct 
here an erroneous impression. The engine was worked 
in the showyard at 80 lb. pressure, that being the highest 
pressure allowed by the Society for double-cylinder 
engines ; but the engine was built to work at 100 lb. 
less than which is not much use for compound non-con- 


en, es, 


engines. The boiler is shown in section below. It has 
a very large fire-box to adapt it for burning wood in 
the colonies. It is 12ft. long and 2ft. 10in. in diameter of 
barrel. The fire-box is of Lowmoor corrugated on 
the system which has been used by Messrs. Garrett for 
many years. The engine has, as will be seen, two cylin- 
ders, one high the other low-pressure. The latter has a 
diameter of 11°5in., while its fellow is 7°75in. diameter. 
The stroke of both is 10in.; the slide valves are Trick or 
double-ported valves, which givea large o and quick 
admission with a comparatively short stroke. The starting 
valve is arranged as shown in detail. When in the 
“ slide-closed” position steam is excluded altogether from 
the cylinders ; when in the next position the regulator 
handlestandsmidway between thestops, and steam is then 
ted direct to both cylinders, which work as simple 


The engine was rows in Messrs. Garrett’s brake-house. 
The wheels were firmly skidded and wedged to prevent 
motion, and the crank shaft was coupled direct by a 
short shaft and two universal joints to the axle of the 
brake. This brake was made several years ago by Messrs. 
Easton and Amos, and is similar to those used by the 
Royal Agricultural Society, except that the pulley is much 
wider on the face, and that it is grooved to receive the 
wood blocks. The compensating gear is the same. The 
brake worked very hot during the trial in spite of the 
rofuse employment of tallow, and sulphur had at last to 
applied, and with good results. The brake is too 
small for a heavy load, and this fact told, it must be 
borne in mind, against the engine. For the last half of 
the run the crank shaft brass next the brake ran hot ; 


admit 
or non-compound engines, and when the handle is pushed 


probably because the brake was not quite in line with the 
crank shaft, and thus put some strain on it. Sulphur had 
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to be used with this bearing also. This was not in 
favour of the engine. In carrying out the trial steam 
was raised to 100]b., and then the fire was allowed to 
burn down till the pressure fell to 95lb. | The fire was 
then drawn, and the — swept out, and the fire was 
relighted with 201b. of wood and 14 1b. of coal. As soon 
as the pressure reached 100 1b. the engine was started, 
and after it had got up to speed the counter was thrown 
into gear, and the time taken. The coal—Llangennech— 
was all weighed out in one lot—392 lb.—the engine being 
intended to work at 28-H.P. by the brake, and 14 lb. being 
allowed per horse power. The water was drawn by 
the feed pump from a barrel set on end. The barrel 
was first filled up to a certain point, and a lath of 
wood was put into it, and the water level marked on the 
lath, which was put on one side for future reference. 
The barrel was filled up from time to time by a man 
specially told off for the duty. He drew the water 
from a small tank in a pail, and this pail with its con- 
tents was weighed on an accurate Avery’s weighing 
machine. The gravity of the pail had been balanced to 
begin with, and water was added to or withdrawn from 
the pail until it contained exactly 25 lb. Of these, 101, or 
101 x 25 = 2525 1b., and 18 lb., or, in all, 2543 lb. were 
put into the barrel, including what was needed when 
the run was over to fill up the barrel to its start- 
ing level as shown by the mark on the lath. 
A portion of the exhaust steam was turned into the 
barrel to warm the feed-water, and the water resulting 
from the condensation of this steam must be added to 
that mentioned above. It is not difficult to ascertain 
with sufficient accuracy how much steam was condensed. 

The temperature of the water before it was put into 
the barrel was 56 deg. Fah. Fifteen observations of feed- 
water temperature were taken with the thermometer. The 
practice was to let the barrel get pe oe down pretty 
far, and then to refill it with six or eight pails of water 
at a time. One observation of temperature was taken 
before the filling up, when the feed was hottest, the other 
after filling up, when it was coolest. The average result 
of fifteen observations gave 113 deg. as the temperature 
of the feed-water. The total weight of feed-water sup- 
plied by the pail was, as we have said, 2543 lb., which 
was raised in temperature, from 56 deg. to 113 deg., or 
through a range of 57 deg. Then 2543 x 57 = 144,951 
units. A pound of steam at atmospheric pressure, if 
condensed to water at 212 deg., would part with 966 units. 
In this case, however, it was condensed to water at 
113 deg., and would therefore part with 1065 units, and 
144,951 

1065 
ot steam condensed. Adding this to 2543, we have 
2679 lb. as the total weight of feed-water pumped into the 
boiler. The fire-box was lined with fire-bricks at the back 
end, and along the two sides. The area of the grate was 
24in. x 2lin. = 504in. = 3°5 square feet. The draught in 
the smoke box was measured by a vertical glass U 
tube, one end of which was fixed in the side of the smoke 
box, while the other was open totheair. A little coloured 
water was contained in the tube. The draught averaged 
0°4in. of water. 

The run began at 2.20, and terminated at 5.59. The run- 
ning time was therefore 3 h. 39 min., or 219 min. The total 
quantity of water per minute pumped into the boiler was 
2679 
219° 
734 lb. A pair of diagrams was taken from each cylinder 
every half hour, and these diagrams are all practically 
alike. We give examples of four. The total number 
of revolutions made by the engine was 38,235, and 


— 17458 nearly. We have on this data calculated 


the indicated horse-power from the diagrams, and find 
that the high-pressure cylinder gave out 13 L.H.P., and 
the low-pressure cylinder 21°1 LH.P., or together 3471 
LHP. Messrs. Garrett, calculating from another pair of 
diagrams, make the power 31°93 H.P. They take a speed 
at only 174 revolutions, however, which was that at 
which the engine was running when their diagrams were 
taken. When ours were taken the engine was making 180 
revolutions and 175 revolutions, but we have not used these 
figures, but the average speed as found above. Omitting 
fractions ofa horse-power, we have according to our calcula- 
= 217588 lb. of steam per indicated horse- 
power per hour ; or if we take Messrs. Garrett’s figures, 
we have ee 22°93, say in round numbers 23 lb. In 


= 136 in round numbersas the weight in pounds 


= 12232 Ib. and per hour in round numbers 


tions, 


either case the result is simply without a parallel in the 
history of portable engines, this performance leaving that 
of Messrs. Clayton and Shuttleworth and the Reading 
Ironworks Company completely in the shade. If the 
boiler evaporated 10 lb. of water per pound of coal, then 
would Messrs. Garrett's engine require but 2°3 lb. of coal 
per indicated horse-power to work it. 

The load on the brake was 305 lb., and the circum- 
ference of the circle of suspension of the load is as nearly 
as may be 17°5ft. Then 305 — 

This makes the differenc2 between the indicated and the 
brake power, 34 — 28°2 = 5’8, or less than 17 per cent. 
of the gross power, expended in overcoming all frictional 
resistances of the engine. Now seeing that the engine 
was quite new, that the brake was not in good 
order, and that the crank-shaft bearing became heated, 
we do not consider this an extravagant allowance. If 
Messrs. Garrett's figures are to be taken as accurate, 
we have 3°8 horse power for friction, ora little more than 
12 per cent., which is, we think, tuo small under the 
circumstances. We are disposed to accept our own 
figures as, on the whole, more correct than those of 
Messrs. Garrett, as given in the last column of the table 
which will be found below. All the figures are, indeed, 
before our readers, so that they may check the results 
for themselves. It will be seen that Messrs. Garrett 
have omitted to include the water of condensation in the 


feed, and make the run of one minute longer duration 
than we do, and they take the average revolutions at 
174 per minute, whereas they were really 174°58. 

It is possible that some of our readers may contrast 
this parecamance with that of Messrs. Clayton and 
Shuttleworth’s engine at Cardiff, and see in a run of 
three hours and a-half a very second-rate performance. 
It is well to explain here, therefore, in the first place, that 
the Llangennech coal at Leiston is old and somewhat wea- 
thered, by which it is notimproved, and in the second place, 
that the boiler was nota racing boiler. Indeed, as will be 
seen, it evaporated only about 7 lb. of water per pound 
of coal, a performance about us bad as that of the average 
Lancashire boiler. Messrs. Clayton and Shuttleworth’s 
boiler at Cardiff actually evaporated 11°31 lb. of water per 
lb. of coal. Our readers will not be slow to see how great 
a difference in favour of the machine, taken as a whole, 
the performance of the boiler will make. As, however, 
Messrs. Garrett’s engine could be fitted to any boiler, it 
is to be hoped that they will build a specially designed 
boiler, and enable us to ascertain what is the highest 
duty that can be got from a pound of coal burned in a 
high-pressure engine. 

e have said that Messrs. Garrett arrive at results 
somewhat different from ours. They are set forth in the 
Rccomeenrens table, the figures in which can be com- 
pared with ours :— 


Result of Trials of 10-H.P. Compound Portable Engine, No. 12,975" 
Date, 1880. 
Nov.18 | Nov. 18.+ 


Nov. 19. 


Nov. 17. 

Pressure— 

When fire drawn 75 95 93 95 

— working 80 100 100 100 

At en 75 95 93 95 
Time— 

Beginning ee 2.21 9.30 2.56 2.19 

lO—7?—er 5.59 1.23 5.0 5.59 

In minutes... 218 220 
Weight of wood .. .. 20 Ib.* 20 Ib.* 20 Ib.* 20 Ib.* 

Veight of cinders ... 2. 1 36 
Net weight of coal .. oo os 190 370 
Weight on brake, Ibs. 249 305 | 305 305 
Total No. of revolut. .. 36,450 41,489 | 22,092 38, 2: 
Total foot-pounds .. | 159,793,155) 222,791,781) 118,631,830 | 205,817,782 
Total water evap., lbs. 2148 2683 1370 2543 

Sar 536,218 603,772 | 624,378 554,913 
Revolutions per min. 167 178 178 174 
Horse-power ou brake 22-2 28-9 “0 28°3 
Coal per hour per H.P. 3°69 3-29 3:17 3°56 
Water per hour per H. P. 26°6 22°85 24°4 
Water per pound of coal 72 73 72 6-9 
Temperature of feed- 
Water, deg. .. .. 110 110 110 90 

Draught by water guuge 03 05 0°25 
Name of stoker .. .. Woods Woods Ww Woods 


; * Equal 14 Ib. coal. 
Remarks.—Llangennech coal. + With spark arrester. 


THE RATING OF RAILWAYS. 

In a recent report the directors of the Metropolitan Railway 
drew attention to the question of the taxation of the railways 
generally, and urged that a vigorous resistance must be given 
to what was called the ‘‘ general attack” that is being made 
by parishes on railway and other companies. The question of 
the rating of railways is becoming most important, as ‘will 
be admitted when it is stated that the Metropolitan Railway 
alone paid in the last half-year over £10,740, and that other 
companies had paid in rates and taxes more than nine times 
that amount in the half-year. Taking a few instances only of 
the sums paid for rates and taxes, it may be said that the 
London and North-Western Railway paid in the first half of 
this year £99,084 ; the Great Western paid £79,000 for rates 
and taxes in the same time; the North-Eastern, £80,900 ; the 
Midland, £83,000; and the Lancashire and Yorkshire £40,000. 
In one of these instances the amount paid for rates and taxes 
is about two per cent. on the half-year’s revenue, but in the 
case of the Metropolitan Railway it is about double that rate. 
The amounts have grown enormously in the last few years, 
the sum paid by the Midland having bounded up £20,000 in the 
last three years ; and not only have the amounts grown, but 
they are likely to increase still more, for as school boards grow 
universal, as the requirements of sanitary science are more 
fully met, and as heavier charges are laid on the local rates, 
it is evident that the railway companies will have to pay more 
to the parishes and corporations through whose boundary the 

; and where a line traverses a populous district it wi 

Seve an especial drain upon it, for its assessment will grow 
aud the sums it pays for rates and taxes will rise in proportion. 
Under the present incidence of railway taxation, it cannot be 
said that this is a matter in which abstract right is regarded. 
The railways have their special duty to pay to the Government, 
the proprietors have to pay additionally the income tax, and 
the buildings, works, and lines of the railway company are 
heavily rated to local and imperial taxation as well. A very 
large portion of this is so levied that it can scarcely be said 
that it is fairly assessed on railway companies, and it is also 
clear that the old maxim of representation following taxation 
does not apply to the railways. For instance, in school board 
rating, it might be — fair to tax some of the properties 
of the companies, but it is doubtful whether the railway 
itself, docks and other similar places, should be assessed to 
rates for this object. But whatever the doubt as to the 
incidence of taxation, it must be admitted that it is undesir- 
able to exact such large sums without giving representation to 
the ratcpayer. In some towns and districts the railway 
company contributes the largest sum to the rates, yet it has 
no control over the rates nor over the mode of their expendi- 
ture. Probably this is the chief reason why the rates are 
growing so rapidly, and the extent of that growth is now so 
great that the railway companies generally will have early to 
consider how they can check it in the future. It is evident 
that it will have to be attacked in detail, and how this can be 
done without the shirking by the companies of what may be 
considered the due responsibilities of property is one of the 
subjects that will have to be handled. It is evident that 
the burden falls upon the ordinary shareholder, and the 
question is one especially for the consideration of this class ; 
but it may be said that if by concerted action the railway 
companies could check the extravagance of some of our local 
governing bodies they would have earned the thanks not 
of this class of shareholders, but also of the ov 


payers in general. 


only 
rate- 


CLOTHING STEAM PIPES. 


In a recent number of the Bulletin de la Société Industrielle 
de Miilhouse is to be found an interesting report on the rela- 
tive value of different methods for clothing steam pipes. The 
experiments were made by the Alsatian Steam Boiler Associa- 
tion, the chief engineer of which is Mr, Walker Meunier. A 
water-gauge on the lower extremity of the experimental tube 
shows the quantity of condensed water, which passes through 
a cocling apparatus before being let out and weighed. The 
apparatus is in connection with a set of seven boilers, having 
thas a regular steam supply without variation in pressure ; the 
locality being kept at the same temperature as the appara- 
tus, not exposed to draught. Each experiment lasted twenty 
hours, i.¢., ten hours per day; sixteen thermometer and 
pressure gauges were noted every quarter of an hour, and accord- 
ing to the indications of water gauge, the condensed water 
was let off and weighed every hour, or oftener when 
required, 

Calculation of condensed water per hour dealt with : (1) In 
the ends of apparatus and fittings. (2) Per square metre surface 
of eos tube, and therefrom the ~~ of water which is 
condensed in the non-covered part of tube. Quantity of con- 
densed water with one or another covering equ total 
weight of condensed water minus the quantity condensed in 
not covered part, ends and fittings. 


As a basis was taken the quantity of water condensed Fd 
square metre in a tube 2°5 metres long, 150 millimetres dia- 


meter. The experiments were made simultaneously with 
cast iron, wrought iron, and copper, and, not covered, the 
quantity of water condensed per hour was—cast iron, 3°484 ; 
wrought iron, 3°906 ; copper, 2°816. The result shows that 
copper tubes should not taken as a medium for heating 
purposes where the heat has to be transmitted by radiation. 

e following are the quantities of water condensed with 
different covering materials. 


| so ia 
E Cast iron pipe pe. 
material, #3 ; | Bs 
“le 
Grunzweig and Hartmann, 20 0321 9°2 _ 
Felt without tissue... ../ 35 | 0042 | 156 | — 
Siliciousearth composition 15 0657 | 18'S 
| 
Gay laths and 0.931 | 26°8 | 0°890| 22°8 
cloth) 
Felt with metallic combi- 50 | 28°7 
nation 
Pollock .. oe 50 | 31°0 
Felt with metallic com- 50 1327 | +36°0 
bination and waterproof 
cloth. 
Tubes without any eover-/ — | | 100°00 | 3*906 | 10000 
\ | 


Tue Otpest Ramway Drtver.—An event which takes us 
back tothe time when the old Liverpool and Manchester Railway 
was information, occurred on Sunday last—the death of John 
Murphy, the oldest engine driver on the line. He entered the 
service—to use a technical term—as a “nipper” in 
1828 ; was made fireman January, 1836; and engineman in Ve 
ruary the same year, at which duty he continued to within a 
fortnight before his death. He died in Liverpool.— Manchester 
City News, November 20th. 

Our Heavy Orpnance.—In view of the changes which have 
either to be made in our heavy land ordnance and navy armament 
or to be shown to be unnecessary, it is stated that the War-vffice 
and Admiralty authorities have in consideration the appointment 
of an Ordnance Committee to report on these questions. The 
committee is, it is said, to consist of artillery, naval, and Engineer 
officers, with one or two eminent civilian mechanical engineers, 
officers of the Government manufacturing establishments not 
being eligible for appointment on the committee. It is to be 
hoped that the civilian members of the committee will be more 
than two, and that the most able assistance will be obtained in 
dealing with the complicated physical conditions involved in the 
selection and comnipalatien of the materials employed in the con- 
struction of artillery. 


Deatu or Mr. Perer Hicson.—The death of Mr. Peter Higson 
one of the firm of Messrs, J. and P. Higson, mining engineers, of 
Crown Chambers, Booth-street, Manchester, aged forty-two years, 
is announced. ‘The deceased, who resided at Lawnswood, Swinton 
Park, Manchester, was well known throughout South Wales, 
Lancashire, South Yorkshire, and other large colliery districts, 
the firm of which he was an active member being retained 
as cugineany to many of the leading collieries in the United 
Kingdom, in addition to which they are uniarily interested 
in one, if not more, large concerns in South Yorkshire. Deceased 
had been into North Wales, and although not in his usual state 
of health, no serious consequences were apprehended. He was, 
however, taken suddenly ill, and died at Lianrhos, near Conway, 
on the 19th inst, His brother, Mr. Jacob Higson, who had eek 
Spata returned home, but, unfortunately, was too late to see 
him alive. The deceased ranked high in his profession, and his 
— will not be easily filled, he having been instrumental 

ringing new life into many districts which are now busy wi 
commercial industry. 
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RAILWAY MATTERS. 


Tr is stated that most of the carriages on the Caledonian Rail- 
way will shortly be fitted with the Westinghouse brake. 

‘Tue Bill to promote the construction of railways in Queens- 
land by private enterprise had, at despatch of recent news, passed 
its preliminary stages. 

Tv is the intention of the promoters of the ene Dudley and 
Wednesbury tramway scheme to apply to Parliament for power 
to use steam or other mechanical means for propelling the cars. 

‘ux doubling of the railway from Rawtenstall to Bacup is 
being pushed vigorously towards completion. |The addition of a 
down fine has been rendered necessary by the increased traffic. 

A tramway from Padiham to Nelson, g through 
Buralgy, is being laid down. It is hoped to open it for traffic next 
May, and, if sanction can be secured, to work it by steam power. 

Durie the four months ending September 30th, the number 
of passengers carried by the Great Eastern Railway Company’s 
boats vid the Harwich route was 26,583, being an increase of 
46 per cent. over the same period in 1879. 


Tue twenty-fifth anniversary of the opening of the first rail- 
way in the colony of New South Wales was celebrated on Sep- 
tember 27th, at Sydney, by a monster picnic, at which several 
thousand were present, and by a banquet in the evening attended 
by 600. 

A rattway to connect the capital of British Columbia with 
the coal stores at Nanaimo is much desired by the inhabitants. 
It was surveyed five years ago, and had been oo by two 

ive Gover ts. Its construction would be expensive, 
and it was said to be of the utmost importance to the colonists. 

‘Tue Federal Council has arranged for the immediate convey- 
ance of the mails through the St. ardtunnel. This arrange- 
ment does not apply to pasengers, who for this winter must 
follow the old route. When the line opens, express trains will 
run from Basel to Milan in thirteen hours, and from Lucerne in 
ten. 

Great difficulty is experienced in getting men in Australian 
cities to go to work in the country. The Commissioner of 
Victorian Railways aoe ae for 200 to proceed up 
country to Daylesford, to oenaes on works there; but 
thirteen offered to go, although Melbourne was said to be full of 
anemployed at the time. 

RAILWAYS are being metry pushed into the interior of the 
colony of New South Wales. A new section, seventy-four miles 
in length, to connect the important pastoral and agricultural 
district of Mudgee with the metropolis, was recently commenced. 
There are now between 300 and 400 miles of xailway under 
construction, and many of the lines are fast approaching com- 
pletion. 

Durine the next session of Parliament application will be 
made on behalf of a new body to be called the South Stafford- 
shire Tramway Company, for a provisional order to empower 
them to construct tramways from Wednesbury through Tipton 
to Dudley, and from thence to Great Bridge, returning by that 
route round to Wednesbury. The official notices have been 
posted along the roads, and the inhabitants are said to be favour- 
able to the scheme. 

Tue Canada Central Extension Railroad was at the time of 
— of latest intelligence, says the Colonies and India, 
making rapid progress, the a across Bissets Creek having 
been pote A and trains would be running to Deux Rivitres, 
seventy-two miles from Pembroke, all the winter. The com- 

letion of this section surmounts all the principal difficulties to 
be met with on the whole line. By the middle of next winter, 
it was believed, the trains would run through to Lake Winnipeg. 

Reportine on the accident which occurred on the 17th of 
October between Throstlenest junction and Cornbrook junction 
on the Cheshire lines, Major Marinden says: ‘‘ This accident 


was caused by the breaking of the crank-arm of the right-hand | gree 


side-rod on the engine wheel, which, from the marks on the per- 
manent way, evidently gave way about a hundred yards west of 
the first crossing, that of the right-hand rail of the up main line, 
and the left-hand rail of the branch line, at Cornbrook west junc- 
tion. The broken end of the side-rod seems to have fo: the 
point of the crossing out of place, causing all the vehicles behind 
the engine to leave the rails, with the exception of the rear brake 
carriage, which had not arrived at the crossing when the train 
was stopped.” 

In concluding a report to the Board of Trade on the collision 
which occurred on the 4th ult. at Chesterton Junction, near Cam- 
bridge, on the Great Eastern Railway, when a Midland Company’s 
passenger train was run into by a Great Eastern Company’s 
return excursion train, Major-General Hutchinson says :— 
collision was owing to want of judgment on the of the driver 
of the Great Eastern train, and that the Great train was 
badly supplied with brake power. If the driver had had the 
command of a good continuous brake applying to the greater 

rtion of the vehicles composing the train the collision would 
ee been prevented. It would also have been prevented if 
junction block working had been in force, and the two trains had 
not been allowed to approach the junction simultaneously. 

Tue Elevated Railway scheme in Liverpool seems fated to 
remain a paper scheme for a long time. At the meeting of the 
Mersey sks and Harbour Board on the 18th inst., it was 
reported that Colonel Yolland and other Commissioners from the 
Board of Trade had visi the dock-office and_ins the 
model yoceaeed of a and line of railway (elevated) along the 
Liverpool ks, and Colonel Yolland had stated that, as 
adviser to the Board of Trade, he could not recommend that 
body to give its sanction to an overhead railway constructed on 
the single line system. Mr. Holt, the promoter of the scheme, 
reviewed somewhat severely the conduct of Colonel Yolland, 
alleging that he had made his report hastily and without fully 
comprehending the scheme. As it was not likely, however, that 


the Board would _ their approval to the project after Colonel 
Yolland’s report, the matter was now in a position of indefinite 
suspension, and he no recommendation to otfer. A discussion 


followed, the tenour of which was s' ly in favour of the carry- 

ing ~ of the as a — dwelt 

upon by most of the speakers, a year owever, 

The scheme has alveady been under discussion for 
years. 


In reporting on the accident which occurred on the 11th of 
ber to a passenger train near Otterspool station, on the 
Cheshire lines, Major Marinden says that :—‘‘ From the evidence 
it appears that the — trailing wheel of the leading 
vehicle in the train, a third-class brake carriage, gave way ata 
point about 200 yards east of Otterspool station, when the train 
was running over twenty-five miles an hour. The wheel was one 
of Mansell’s pattern, and is stated to have been made in 1867. 
The carriage under which it was running was in the shops and 
repaired in April, 1880, Upon examination it was found that the 
whole of the wood centre, to a somewhat larger diameter than the 
bolts, had been wrenched from the bolts, which, with one excep- 
tion were intact. There is every appearance of the missing bolt 
having been also in its place when the mishap occurred. The 
woodwork was perfectly sound, the outer portion of the segments 
remaining firm all along the tires. The plate of the correspond- 
ing wheel, at the opposite end of the axle, having been removed, 
the woodwork was found to be in good condition.” The tires 
show that they have undergone a great deal of skidding. This 
accident shows the necessity for some strengthening or support of 
these wheels when used’on brake carriages. In’ fact ‘as_con- 
t brakes b generally adopted, all wheels of the Man- 
sell type must be supported by arms attached to the bosses. 


NOTES AND MEMORANDA. 


A REGULAR analysis of the air is carried on by M. Davy at 
Mountsouris. It has stated to have been found that the 
number of bacteria was twice greater than usual during the last 
period of high mortality. 

M. Manrrn is engaged in polishing the object glass of the large 
refracting telescope now building at the Paris Observatory. The 
diameter of this exceptional lens is 28°75, and its —_—_ 
440lb, The quality of the glass having proved defective it has 
already broken twice, and the operation is now being made on 
the third casting. 


Ir is announced, says the Geneva correspondent of the Zimes, 
that the electric cable manufacturing firm, Berthoud Borel and 
Co., of Cortaillod-in-Neuchitel, have made a highly important 
discovery in practical oy om After a long and expensive 
series of experiments they have succeeded in devising a method 
of laying cables whereby the inductions of the electric current 
from one wire to another, although the wires are in juxtaposition, 
is prevented. ‘This discovery it is asserted, removes the last 
obstacle in the way of the widest possible extension of facilities 
for telephonic communication. 


AN interesting case of landslip has occurred at Wharncliffe 
Side, near Oughtibridge, Sheffield. “The entire side of a hill has 
slipped down about 3ft. towards the river, carrying five houses 
along with it, Three of the houses are unfinished, but the occu- 
pants of the other two have experienced no inconvenience from 
their removal. The highway has also been shifted, and has been 
slightly bent out of its proper direction. It is stated that some 
quarrymen in the course of their work ‘‘ tapped ” several sprin 
and it is thought the water, percolating between the rock and the 
shale, has occasioned the fandslip, which has occurred ve 

ually. The hill is now thought to have come to a standstill, 
without any damage whatever having been done. 


Ar the recent meeting of the Chemical Society, a poper was 
read ‘‘On the Ancient Alum Well at Harrogate,” by Mr. R. H. 
Davis. This old well was noticed by Dr. Garnett in 1791 as 
containing alum and iron; up till 1870 the well seems to have 
been forgotten; in that year, however, it was.b; bt to light 
again during some excavations for imcreasing the supply of 
sulphur water. It is a pale ish-brown water, strongly acid 
to litmus, and very astringent to the taste. The well is sur- 
rounded with sulphur wells, and is of comparatively supe 
origin. The author gives an analysis of water in grains per 

lion :—Fe, (SO,),, 78°76; Fe SO,, 69°33; Al, (SO,),,89°47 ; 
Ca 80, 5691; Mg SO,, 57°38; K, 80 
2°19; Nacl, 33°96; Si0,, 3°27. Total residue, 397°25. 

Herr Hoorwee divides all bodies, according to the manner 
and extent to which they are affected by electricity, into two 
groups—(a) those in which the conductivity rises with the tem- 
perature (dielectrics), and (b) those in which if decreases wi 
rise of temperature aa. He endeavours to prove by 
experiment (1) that both dielectric bodies with adielectric, and 
adelectric bodies with each other, yield contact electricity; (2) 
that this electricity has always the same sign as that which arises 
with gentle friction or pressure. The sometimes different action 
of strong friction is ascribed to the influence of the raising of 
temperature. Not only, says Nature, does electricity arise through 
the different heat-motion at the places of contact of two hetero- 


. 


enous substances, but the cause is fully sufficient to explain all 
“velopment of electricity, 

At a recent meeting of the ical Society a paper was read 

on the serpentine and i of y, with a note 


on the ser] i rnarvonshire), by 
Prof. T. G. Bonney, #.R.S, Sec. G.S. Beyeral patches of 
serpentine are indicated op the geological survey on the 
western side of Anglayy near Tre Valley station, @ con- 
siderable one on Holyhead Island, near Rhoscolyn. These 
really include three very rocks : (i) com 
n schistose rocks, serpentine. 
author described the mode of occurrence of each of th 

their relatio: 


Art the last meeting of the Royal Botanic Society, Professor 
Bentley called attention to the peculiar properties of the so-called 
Rose of Jericho, pointing out that —— dry season it 
becomes coiled up into a ball, and is blown about the dry, sandy 
deserts of Egypt and Syria for many months; but at the first 
shower of rain its leaves expand, and it becomes apparently 
revivified as if its life were renewed. If in water, or in 
moist sand or earth, it opens out in a similar manner ; and it is 
so sensitive to moisture that it indicates by similar changes in its 
leaves the presence or absence of moisture in the atmosphere, 
and thus acts as a natural vegetable hygrometer, in the same way 
as a bunch of seaweed will b hard and dry in fine weather, 
and soft and leathery in damp or rainy weather. In this case it 
is the salt which is present in the leaves that is acted on ; and it 
is quite possible that a similar explanation of the phenomenon in 
the case of the Rose of Jericho might be found if the plant were 
subjected to careful analysis. As the first Rose of Jericho was 
brought to England as long ago as 1597, it is time that the cause 
of its curious properties was discovered. The rose has been 
a vegetable barometer; but this is evidently incorrect, as it ig 
influenced by the hygrometric and not the barometric state of the 
atmosphere, 


Tue following pestionirs, descriptive of the Craigentinny 
tem of sewage disposal, were recenfly given in a letter: by an 
Edinburgh firm of civilian engineers i The of i i 


sewage 1s on 
in rotation, an 


winter as well as in mes sewage is capee for 
several hours each time depending op the nature of the soil— 


four to eight hours ors9 at a time. (6) Phe cost is infinitesimal com- 
with the production, two or three men doing the whole work of 
ooding the land. (7) The produce consists entixely.of is 


meadows Sommonty consisted of stretches of land worth perhaps 


has lo tinguis! 

medical men who have considered the subject, and by Dr. Little- 
john, medical officer of health for Edinburgh. I ion, like 
everything else, is a subject that requixes careful consideration in 
each case, combined with some practical knowledge and experi- 
ence, and it is probably the want of such caution that bag caused 
-< many disappoimtments and failures in dealing with the ques- 

on. 


ad | of Civil Engineers, ‘The 


MISCELLANEA. 


Tue Metropolitan understands that terms have now been 
arranged for the purchase of the undertaking of the Bridgnorth 
Gas Company by the Bridgnorth Town Council. 

Aw international exhibition of specialities relating to flour 
milling will be held in London, under the auspices of the National 
Association of British and Irish Millers, in May next. 

Ir is stated, but we do not know with how much truth, that 
Mr. Edison, the American electrician, is preparing for further 
tests of his electric a ge a tus at Menlo Park, New York, 
and that the new trials wi on a large scale, 74 miles of street 
mains having been laid for that purpose. 


Ar the first meeting last week for the municipal year of the 
Hull Ferry-boat Dock Committee, it was stated that the borough 
engineer, Mr. Sharp, was somewhat heavily pressed with work in 


connection with other matters, and he was, therefore, authorised 
to engage temporary assistance to get on with the Ferry-boat 
Dock scheme. 

THE Metropolitan Board of Works has instructed its consult- 
ing chemist and superintending gas examiner to prepare and 
present to the Board each week a report, showing the illumi- 
nating power, purity, and pressure of the supplied within 
the metropolis by the Gas Light and Coke fom y, the Com- 
mercial Gas Company, and the South Metropolitan Gas Com- 
pany. 

An addition to the fleet of the Greenock Steamship Company, 
Limited, Greenock, was made last week by the launch of the 
Gulf of Panama from the shipbuilding yard of Messrs. Wigham 
Richardson and C alker-upon-Tyne. This vessel is 


Low 
fitted with water ballast throughout the bottom, and will carry 
2500 tons dead weight cargo. She has compound engines to 
indicate 900-horse power, designed by Mr. Tweedie, the builders’ 
manager. The boilers are of steel. 

ACCORDING to a letter of Messrs. G. Bray and Co. they have 
orders to put up their gas lamps at the 
Glasgow, which ig lighted by 
The two systems of lighting will be thus placed in competition, 
and an 
to cost and utility in comparison with gas 
construction, for lighting ay stations. 

Station at Carlisle is also to be fitted by Messrs. Bray and Co. 

THE Metropolitan Board has resolved to as rapidly as 
possible with the construction of additi sewers to take the 
storm waters in all the districts which are most in need of such 
works. It will, however, be many months before the actual work 
of construction can be begun, as the surveys, plans, and sections 
of all parts, of the work, specifications, and estimates will occupy 
considerable time to prepare. Sir Joseph Bazalgette has 
received instructions to make immediate preparations for the work. 

THE following note on the export of Sheffield goods is from the 
Canadian Spectator :—‘‘ We hear a great deal of the growing supe- 
riority of American tools, and they are coming to England in 
large quantities ; but the following will show that Sheffield still 
holds her own in the estimation of Americans. The exports of 
Sheffield wares to America for the quarter ending March, 1879, 
were £105,000, com with £232,000 for the same quarter of 
this year ; and £14 ,000 for the quarter ending June, 1879, as 
compared with £290,000 for the same quarter this year.” 

TEx seem to do strange things as exhibitions of misapplied 
ingenuity in Kidderminster. Rumours have lately been common 
in the town to the effect that sewage was percolating into the 
auxiliary well of the waterworks; and the borough engineer was 
therefore questioned on the subject. The official was, it is stated, 
very indignant at the idea that such percolation existed. ‘‘It 
was simply impossible and absurd to suppose that such could 
have been the case. The sewage-pipe passed through the well, 
but the pipe was well cased, so that it was lesen for any 
sewage to enter the well.” The confident way in which this 
assertion is made is perhaps only equalled by its possible incor- 
rectness, or by the assurances of safety and advantage to be 
gained by the proposal of a would-be sanitary improver to place 
wales ane po at in chimneys of a house, so as to keep them 
warm and keep them out of the way. 

Arter Christmas the price of gasin the South Metropolitan Com- 
pany’s district will be reduced to 2s, 10d. per 1000ft., and, inasmuch, 
says the Metropolitan, as under the provisions of the sliding scale, 


the dividend payable on the ordinary capital of the com: i 
in all robability, sophie 


be increased to at least 12 per cent., we antici- 
pate that the announcement will prove od tifying to the 
shareholders. The reduction in the price of gas below 3s. over a 
large part of the metropolis is an event no less significant than 
welcome, and contrasts —— with what was so confidently 
and persistently stated before Dr. Cdling and his colleagues in 
the course of the revision of 1873. The satisfactory results of 
the parliamentary regulation of the gas supply give some idea of 
the value of a similar arrangement with respect to the water 
supply. A similar system of — would do a great deal 
more than a Water Trust, and far more than the purchase of 
works of the companies. 


THE great importance of strong and efficient steam engine 
governor connections is illustrated by the fatal accident which 
took place on the 18th inst., at Messrs. Howard and Bullough’s 
ironworks, Accrington. It appeared at the inquest that one of 
the bevel wheels which drove the governor had broken, and the 
cousequence was that the engine “tran away.” The men in the 
grinding shop ran out of the place, and they were followed by 
those in the smiths’ shop, and from all parts of the works. Five 
grincstones flew to pieces, and the fragments were hurled through 
the roof and fell on to the smiths’ shop, demolishing a portion of 
that roof. One piece, weighing about 6 cwt., flew half the height 
of the chimney and alighted on an anvil, behind which a smith 
was at work. The man who was killed was sharpening an axe, 
and did not make off when the other men di me very 
narrow escapes took place. The engine ran for three minutes 
was at dinner e time the accident 


i Tica, A. 
M. Inst. C.E., F.M.S. Phe author gives the monthly total 


itenhage. In the Central and 
Northern Karroo the maximum of the very scanty rainfall occurs 
in February and March. These rains poset fall in thunder- 
storms. h storm seems to come from a westerly direction, 
but it is a more or less well ascertained fact that these rains do 
not fall up country until the south-easters have set in on the 
south and south-west coasts. In the south-east of the colony the 
transition towards tropical features may be noticed, 
Grahamstown and Kingwilliamstown showing a winter minimum 
in June. (3) ‘‘ On the Meteorology of Mackay, Queensland,” b: 
Henry L. th. (4) “‘Thermometrical Observations on Bé 
Ship,” by Captain W. F. Caborne, F.M.S. 


I the schist, and the gabbro in the serpentine. The pivnene ; 
| structure of the various rocks was described in detail, especially 
of the last. It presents the usual characteristics, and is an ei 
altered olivine rock which has contained bronzite. One or two « 
varieties are rather peculiar; an ophicalcite and a compact 
. chloritic schist containing chromite are also noticed. At 
Porthdinlleyn there is no serpentine, but a remarkably interest- é 
ing series agglomerates and lava-fiows of a basic 
nature, which may now be derominated diabases. 
gated groun 15 2 
ing into the stream ix (3) TuE Meteorological Society's opening meeting of this session - 
sewage applied per ac was last, year about it, Ww. id on Wednesday evening, the 17th inst., at the Institution 4 
dairy, bu he bith supply has been increased, papers read were :—(1) Table of 
probably, 15,000. gallo be more correct now. (4) The e Edward E. Dymond, F.M.S.; (2 . 
pplied to, the land about once every three weeks 
d it is also used during the greater portion of each 
1878,.to December, 1879—-and also the monthly means from all 
stations in South Africa, from which a record of five years or 
upwards could be obtained. It is shown that the Cape Penin- 
sula, the south-west and the west coast, have winter rains with a 
sold in plots by public roup each spring to the cowfeeders or | dry summer, characteristics of what is called the sub-tropical 
pa ag and is cut and carted away bythem. (8) The average | region, the rains coming with the N.W. wind, or anti-trade ; 
uce is 30 or 40 tons per acre, and the price per acre varies | while Natal, Aliwal north, and in a less degree Queenstown, 
have the tropical feature of a wet summer and dry winter. On 
the south coast the rainfall appears to be more equally distri- 
buted throughout the year, though there seems to be an October 
have done in England, that only sandy stretches are suitable for 
irrigation ; as a rule, the better the soil the better the result 
obtained. (11) The notion of the irrigated meadows creating any 
nuisance of — or being a source of any specific - 
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BRINSMEAD’S STRAW SHAKERS. 
MESSRS, E. R. & F, TURNER, ENGINEERS, IPSWICH. 


' 
t 


2h 


“SO : 


\ 


We illustrate above a new straw shaker now being used by 
more than one firm of penn engineers. A single crank 
shaft in the middle works both sets of shakers, each shaker 
frame has a tail ee which is carried on one or other of two 


cross-bars dd dd. As the crank revolves the tail ends oscil- 
late in small arcs described by the ends of the links CCCC, 
while the other ends have a magnified motion which shakes 
the straw, aa is the main framing, / e distance pieces. \ 


It is claimed for this shaker that it will more rt 
clear the straw of grain than any other in the market, an 
the peculiar motion imparted to the straw is no doubt just 
what is required to attain this end. 


MACNAUGHTON’S BREECH-LOADING FIRE-ARMS. 


THE latest method of constructing breech-loading guns or 
rifles for sporting purposes is that of enclosing the hammers 
and for this reason they are called hammerless guns. 

The advantages of having no obstruction to the line of aim, 
no projections to catch twigs or grass in covert, and impervious- 


, ness to rain, &c., are sufficiently obvious to make mention of 


them sufficient. Among the latest developments of the so- 
called hammerless guns, is one named the ‘ Edinburgh” 
aya by Mr. James Macnaughton, gun maker, Edinburgh. 

gun, as shown above, appears to the require- 
ments n to make it at the same time simple and com- 
pletely safe a trustworthy in the field. 

_ The construction of the parts lock and action is strong and 
simple, the operations of cocking the locks, opening the 
breech, and ejecting the spent cartridge cases, being effected 
by the single motion of the top lever A A, the draught upon 
which is extremely light. By using a new type of main 
spring which lightens as it is compressed, an accelerating blow 


is delivered upon the piston B by the falling hammer. The | 
gun shows unmistakeably when it is at full cock, by means of 

an aperture in the top strap of action fitted with pebble or | 
crystal C, through which the hammers and pistons are seen 

distinctly ; the top lever A being also slotted longitudinally, | 
acts as a guard to this and does not interfere with the view of | 
the works. The hammer D is pivotted in the thick edge of | 
the trigger-plate, and strikes the piston B which runs | 
through the strap of the action, giving a long sweep to the 
locks. The pistons being placed in the top of the guns, and 
quite away from the frictional parts of the locks, e ectually 
removes the fault complained of in many hammerless guns, 
viz., gas being blown back past the pistons into the lock. The 
front of the top lever A is prolonged and catches a projection 
in rear of barrels, thus assisting a double grip bolt of the 
usual type to grasp barrels and action together. _ The safety | 
bolt E is worked by a small lever F, situated immediately | 
behind the main lever A, and may be made to work automati- | 
cally or at the pleasure ofthe shooter. 


CLEMENT AND PARAVICINIS 


In 1870 the Austrian Kaiserin Elizabeth Balin laid down 
the Clement and Paravicini safety switch on their lines.* 
The uninterrupted satisfaction which this appliance continued 
to give to this railway company, induced the latter to exhibit it 
at the iate Paris International Exhibition, and as it there 
received some attention at the hands of railway engineers, 
we now illustrate this arrangement, both in perspective, as 
well as in its constructive Setails. 

Railway statistics prove that a considerable portion of the 
mishaps caused by trains running off the lines are due to a 
defective construction of the switches or points, or to careless 


* We are given to understand that it has also been introduced on other 


SAFETY SWITCH. 


attention on the part of the pointsmen. The causes of these 
accidents are mainly attributable to the tongue rails, which as 
moving parts, are often wrongly or imperfectly shifted during 
the passing of a train over them; at other times these tongue 
rails get blocked up by snow, or by hard substances, so pre- 
venting their proper lying-up to the main rails. It is with 
the double view of rendering the erroneous cutting in two of 
trains by pointsmen impossible, as well as of ensuring the 
correct working of the tongue rail, that the patent safety 
switch herewith illustrated been devised. This safety 
apparatus consists of an iron rod A B from 6ft. to 10ft. long, 
Pp at the external side of the mainrail. The end A of this 
safety bar pivots on a bolt passing through the chair and 


the rail ; the other extremity B is curved downwards, and bent 
so as to lie partly under the rail to prevent the safety bar 
from being lifted too _ A wedge D is rivetted to this bar 
at about lft. from its end B; this wedge sits on another wedge F, 
over which it glides when the points are being drawn over. 
The second wedge is secured to a crank lever articulating 
round a centre pin carried on a plate fastened to the 
sleepers. The tongue rail is rigidly connected with the fore- 
mentioned crank lever by the rod H, and lastly, to keep the 
safety bar in its place, guides L are provided. The working of 
this safety switch is as follows :—In its normal ition the 
surface of the pedal bar A B lies in a plane with the rail head; 
on moving the points, the motion of the tongue rail is 
transfe to the wedge F by the rod H und the crank lever G, 
so causing the wed to press against the inclined—45 deg. 
—side of the wedge D. It is self-evident that the safety bar 
will be thereby raised over the rail surface until the wedges 

each other, when the pedal rod will again fall and assume 


| its normal ition. 


From this description it is at once apparent that the 


| cutting in two of a train by the careless use of the signalman’s 


levers is impossible, for inasmuch as the length of the bar A B 


| exceeds the distance between the rolling wheel pairs, it follows 


that prior to one pair of wheels leaving this safety bar, the 
succeeding pair would have already run on to it, when the 
weight exercised by the rolling stock renders any manual 
shifting of the points impossible. Again, should the tongue 
rail from any cause not lie close up to the main rail after 


| being ———_ correctly worked by the pointsman, the 


wedge F would not slip entirely under the wedge D, and would 


| so keep the safety bar above the main rail. By working 


the signal off the bell-crank lever the unsatisfactory state 


| of the — would be timely shown to the signal box as well 
e 


as to the oncoming engine driver. Should such a signal con- 
nection not exist, or fail to work at a critical moment, or 
should the driver inadvertently over-reach the signal against 
him, the ten years’ practice to which this safety switch has been 
subjected is said to have proved that in cases where the 
intervening o— between the tongue and main rails was 
quite blocked up with snow, or stones, still, the great 
ressure exerted by the rolling stock on to the supernal safety 
on was in itself ample to close the points sufficiently to 
ensure a safe passage of the train over them. We question 
whether this 1s in itself a good reason for relying solely in 
such cases on the weight of passing trains, since the resistance 
offered to the tungue-rail might at critical times cause fracture 
in the intermediate moving mechanism, notwithstanding that 
the safety bar had been properly depressed by the passing 
train. If this objection presents itself to us, we are bound to 
admit the likelihood of the more than hundredfold power 
possible—as compared with the manual force—exerted by 
the rolling stock weight ensuring a sufficiently correct 
working of the points where ordinary manual labour would 


| otherwise fail. 


THE PxHororHone.—Professor Graham Bell has promised to 
read a paper before the Society of Arts upon his photophone, at 
the ordinary meeting on Wednesday, D. ber Ist. As con- 
siderable interest i8 likely to attach to this paper it is announced 
that only members of the Society can be admitted, and that the: 
will be required to provide themselves with special tickets issu 
for the occasion. 

Society, Kine’s Lonpon.—At a 
meeting of the King’s College Engineering Society held on 
October 29th, Mr. Ellis read a paper on ‘Sinking Cylindrical 
Foundations,” in the course of which he described many methods, 
both past and present, for excavating in wet soils, such as the 
sand pump, syphon pump, and excavator. Before es his 
paper to a cluse he explained the method employed in sinking the 
egy of the Charing-cross Railway Bridge. On Friday, Novem- 

r 12th, at a well attended meeting, Mr. Wynne, a former 
member of this society, read a paper “On the Westinghouse 
Brake.” By the permission of the firm he was able to show 
some excellent diagrams, both as regards size and quality. 
The subject, was very well brought forward by the author, 
who, with the help of some of his own diagrams, explain 
the action of the triple valve, driver’s valve, and coup- 
lings. He was also greatly helped in his explanations by 
having the actual parts to exhibit. After a lengthy discussion 
the meeting adjourned. 


Roperts’s Rance Finper at Wootwicu.—Captain Roberts, 
R.A., recently descri a range finder designed by himself to an 
Artillery audience, General Turner, C.B., the commandant of 
the garrison, and his staff being present. This range finder 
mainly consists of a telescope with e field, such as it is pro- 
posed to issue to field batteries, mounted on a tripod stand, with 
cross lines and prism. The glass is directed at the object, and 
the prism then applied so as to cause the line of vision to be 
deflected at a right angle to a staff carried on the shoulder of an 
assistant, and correctly placed by means of a second small glass 
and optical square. umbers are read off, for the use of which 
the range can be read off a slide rule. The operation is a rapid 
one for intelligent men. It would not here be fair to compare it 
with Watkins’ or Nolan’s systems. It is, at all events, a matter 
for a that so much interest should be nee np in 
a nding by combatant officers. The best conceivable range 
finder might be introduced to the committee, without after 
achieving much, unless an efficient system of instruction is set on 
foot by the Adjutant-General. 
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DONOVAN’S BOAT-LOWERING AND DETACHING APPARATUS. 


THE tm claimed for this apparatus are: (1) The) THE SOCIETY OF TELEGRAPH ENGINEERS. 
8 


greatly inc “ea with which the boat may be swung | 
out of the chocks, lowered into the water, and detached con 

the tackles, the whole of these operations being capable of 

being performed in twenty seconds; (2) it is impossible to 

detach one tackle without at the same moment ne the | 
other one likewise ; (3) the cost of this apparatus is little | 
more than that of the ordinary apparatus ; and last, though | 
not least, it possesses the advantage of simplicity, being so 
simple that it could be worked by any of the passengers on | 
board the ship. 

The apparatus is constructed as follows: Ordi boats’ 
davits are placed about a foot clear of each end of the boat, 
and the davit-heads are connected to each other by means of a 
bar, so that both the davits are moved together, and may be 
freely worked in and out. 

The boat when on board is ro a by chocks, as shown 
in Figs. 1 and 2, the outside halves of which are made with 
hinges and sliding quadrants, so that they may be let down or 
set up at pleasure, The outside halves are secured when up 
by means of catches which slip into notches cut in the sliding 
quadrants, as shown at ain Fig. 1. These catches may be 
withdrawn simultaneously by means of the two levers 6 b* 
which are connected to each other. Two turning bars are 
fitted in bearings fixed to the deck below the boat for securing 
the boat lashings, and are worked by two levers connected to 
each other, so that all the lashings can be let go at the same 
moment by one movement of the lever d. 

A turning bar is also titted in the bottom of the boat, as 
shown in Fig. 4, for detaching the boat from the tackles. In 
this figure one tackle is shown loose, and the other as it would 
appear when the boat is in the chocks. This turning bar is 
worked by a single lever ¢, so that it is impossible to disen- 
gage one tackle without, at the same moment, dise ing 
the other. The pins for taking irto the chains of the tackles 
are made with hooks for convenience in attaching the tackles 
to the boat under ordinary circumstances. Fig. 3 is an 
a view of one end of a turning bar similar to those 


The lowering of the boat is effected as follows :—The crew 
having got into the boat, the outside halves of the chocks are 
let down by moving the lever b', and the boat swings out 
over the ship’s side, but is prevented from swinging too far 
by the lashings. The lashings are then let go by meving the 
lever d, and the boat is lowered by her crew, the lashin 
being either taken into the boat or thrown upon the deck. 
soon as the boat touches the water, or if desirable before the 
boat touches the water, one of the crew turns the lever e 
over, and thereby disengages the boat from the tackles. 

In Fig. 4 is shown to an en scale the semitubular ends 
of the ee bars, and the jointed pin upon which the 
tackle and lashing hooks take. 

The apparatus has been invented and patented by Captain 
Donovan, a north-country seaman of much experience in the 


| difficulties to be overcome in practice were very great. 


mercantile marine, who thoroughly understands what is and 
what is not admissible on heard 6 ship. 


Swan’s Exectrric Lamp. 

On Wednesday, in the theatre of the Institution of Civil 
Engineers, Mr. Swan read a paper “‘On the Subdivision of the 
Electric Light,” and described his system of lamp. The president | 
of the Society, Mr. W. H. Preece, presided, and there was a large | 
and appreciative audience. The president introduced Mr. Swan, 
who commen his paper by comparing the two systems of 
electric lighting, viz., by means of an arc, and by incandescence. | 
He pointed out that no system was at present known by means 
of which a large number of small lights could be economically pro- | 
duced by means of the arc, although he admitted that for large | 
lights it was extremely economical. He referred in somewhat | 
strong terms to the practically abortive competitive trials of 
electric light systems we were promised at Glasgow, stating that 
only one lamp—that of Mr. Crompton—had been left for com- 

lete testing. The law as stated by Faraday in his ‘‘ Exp. 
ama vol. i., p. 250, was discussed; but as we have 
mies | dealt with this question in our issue of October 29th, 
p. , we on, r. Swan pointed cut that theoreti- | 
cally light 


y incandescence was almost perfect, but the 


Platinum, iridio-platinum, and other materials had_ been 
tried, but experimenters reve to carbon in the end. He was 
interested in Mr. Edison’s efforts to make platinum serviceable, 
and in Mr. Crookes’ successes in obtaining a high vacuum. He 
looked ya the old form of lamp as having three principal fea- 
tures of failure, viz. : thick carbons, (2) carbons not durable, 
and (3) obscuration of light by the glass, and deposits in the glass. 
The first of these is overcome by using an extremely thin thread 
of carbon, specimens of which were shown. The next was, of 
course, the secret of the evening, about which all desired informa- 
tion, but were told to wait—wait till the patent ae was 


published, which would be in the course of a fe ~—_ Mr. 
wan’s experiments commenced twenty years ago ; he had tried 
carbonised paper, cardboard, &c., but now adopted a material 


as much superior to carbonised cardboard as that was superior to 
platinum. His carbon filament is only x4oin. in diameter, and 
weighs only ,, of a grain per inch, with an elasticity similar to 
steel. Heating increased its hardness, so that after being in use 
for some time it was somewhat refractory to heat, even in the 
blowpipe flame. With 1 veber of current through the carbon of 
his lamp, with a resistance of 150 ohms, hecould, under the best 
circumstances, get a light equal to 60 candle power, but it was 
better, for the life of the carbon, to be satisfied with a light of 
candle power. 

After describing the lamp, the room, which had previously been 
fitted up with a number of lamps, was illumin by this means. 
The current was obtained from a Gramme machine, B type, in 
Parliament-street, and the ap atue had been fitted up rapidly 
under the superintendence of Messrs. Crompton, Fleetwood, and 
Ward. Eight single lamps were first shown, then eleven triplicate 
nee surrounded by an opal globe were put into the circuit, as 
well as a reading lamp before the lecturer. There was no hitch 
in the experiment, and the audience soon arrived at the conclu- 
sion that Mr. Swan had really achieved a decided success in the 


art of electric lighting. 
The President called upon Mr. Crompton for some remarks. 
Mr. Crompton, as a rival inventor, said he felt somewhat like 
the one peo le, but while he admitted Mr. Swan’s success, he 
believ hoped there was room yet for lighting by his system, 


| A n, and Mr. Cromwell Varley, took 
w 


employing the are. Dr. Hopkinson, Mr. A. Siemens, M. Berly, 

fessor Tyndall, Mr. Moulton, Mr. Shoolbred, Professor 
rt in the discussion, 

ich, for the most part, was very tame. Nos er came for- 
ward with adverse criticism, except a few mild remarks on the 
question of cost, which was admittedly greater than light by the 
arc. Mr. Varley made a valuable suggestion, that the globe con- 
taining the carbon be filled with the gas of some metal that 
would not combine with carbon at any temperature. 


CLEVELAND InstTITUTION OF ENGINEERS.—The annual dinner 
will be held in the Queen Hotel, Zetland-road, Middlesbroush- 
on-Tees, on Friday, December 3rd, Mr. E. Windsor Richards, 
president, in the chair. Dinner on the table at 5.30 p.m. 


A New Ratiway BrincE across THE TEES.—For some time 
past the directors of the North-Eastern Railway have felt that 
the existing railway bridge which crosses the river Tees at Stock- 
ton is not sufficient for the increasing traffic of the district. They 
have, therefore, recently decided to construct a new bridge, and 
the Tees Side Iron and Engine Works Co. (Limited), Middles- 
brough —formerly Messrs. Hopkins, Gilkes, and Co., who built the 
Tay Bridge—have been entrusted with the work. The erection 
of this bridge will form only a part of several —— altera- 
tions, which will also include the diversion of the existing lines 
of rails, and the erection of a new iron station, which will be 
approached from Maudale-road and Stockton Bridge-road. The 
site of the new bridge will be a little to the east of the present 
one, and the structure will be so erected that it will carry the 
diversion of the Thornton-road over the railway at a point where 
it intersects Darlington and Cleveland-streets, thus giving im- 
proved facilities to the road traffic in these two important 
thoroughfares. The plans for the station have not yet been 
matured, but we believe it will embody all the facilities that the 
public can reasonably require. The new bridge will immediately 
abut upon the existing one, and, like it, will consist of three 
large water spans and one smaller land span on each side of the 
river; each of the large spans will be about 89ft. 3in. long, 
while the smaller ones will measure 28ft. The level of the bridge 
will be 35ft. 6in. above low water mark, and 23ft. 6in. above 
high water spring tides. The superstructure will consist of 
wrought iron plate web girders with wrought iron cross bars, and 
the rail-bearing girders are of the usual North-Eastern type. 
The main girders measure 27ft. 9in. centres, 7ft. 6in. deep, and 
2ft. Gin. wide, while the cross girders—thirty of which are 
required for the bridge—are 8ft. centres, lft. 9in. deep and 
1ft. Gin. wide. The girders will be carried on four piers, each 

ier being com: of two cast iron cylinders carrying « plate 
brick filling which is surmounted by a massive stone capstone. 
These cylinders will be sunk to a depth of 30ft. below the bed of 
the river. The lower portions of the cylinders will be 10ft. Gin. 
in diameter, but about half way up it is reduced to 8ft., and 
finishes with a regular tapering to 7ft. at the top, upon which is 
placed a simple moulded cap. The metal will vary from 1gin. at 
the bottom of the cylinder to 1}in. at the top. The whole struc- 
ture is characterised by a neatness and simplicity of design which 
makes it admirably suited for the position in which it is placed, 
and the traffic it is designed to carry. The scantlings in all cases 
are, as North-Eastern work, amply sufficient to carry the 
heaviest loads that can possibly be brought upon the bridge. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE LIVADIA. 

Sir,—I in common, no doubt, with a very large number of 
your readers have read with great attention all that has been 
published concerning the Livadia. So far as Messrs. John Elder 
and Co. are concerned the ship has been a great success, and 
Admiral Popoff may also be congratulated. We want, however, 
more information concerning her, and her performance will in 
consequence be carefully scrutinised. 

According to the latest accounts published the Livadia when 
lying in Ferrol Harbour was leaking so fast that powerful steam 
pumps had to be kept constantly at work to keep her from sink- 
ing. She was patched up and went to Corunna, ons which port 
she had to return to Ferrol, and there she will be till spring. 
Why in Ferrol, it is hard to say; unless it be that her officers 
are afraid to take her to her destination in the Black Sea. 
This is bad for a new ship. It is explained by some 

rsons that she encountered floating wreckage which injured 

hull, but when we remember that she is cut up into hundreds 
of small compartments it is evident that a number of these must 
be injured or powerful am > would not be needed to keep her 
clear. The wreckage story has been denied, however, and it has 
been asserted that in crossing the Bay of Biscay in rough weather 
her flat bottom repeatedly struck the water with a shock. 

Now the hull is built wholly of steel, and the question is this, 
Was the steel of the same quality as that which failed in her 
boilers; and if so is it not probable that her bottom has been 
cracked and broken in various places by the ehocks in question ? 

It is quite possible that the stories told about the leaks in this 
country are exaggerated. Messrs. Elder and Co. can set this 
— at rest very quickly if they think proper. But it is highly 

le that as soon as possible an account should be published 
here of the m. Eve i 
on the use of steel in shipbuilding is of im ce, 
-street, November 16th. 


STEAM WHISTLES. 


Srr,—About a year ago there was an agitation in the metro- 
polis and elsewhere to do away with the nuisance of whistling on 
railways in andneartowns. I think that railway companies have 
more power in their own hands to the nuisance than they 
are aware of. Steam whistles are placed on the top of the fire- 
box of locomotives just as the first builders of locomotives found 
it convenient, and looking at the position from either an engi- 
neering or non-engineering point of view, they are just as effi- 
cient in sounding where they are not wanted, that is, on the sides 
and behind, as they are in front, besides dinning the driver's 
ears, which, I think, is the reverse of a benefit. 

To remedy the evil in a partial manner I propose that the 
whistle be placed in front of the chimney, with a suitable steam 
pipe from the boiler, and a communicating rod to the driver on 
the fovt-board. Behind the whistle I would place a parabolic or 
other sound reflector to throw as much of the sound to where onl: 
it is wanted, that isin front. Less noise would thus be wan 
and less made. Loc Curr. 

November 14th. 


A 


LOCAL BOARDS AND SURVEYORS. 

Str,—An interesting advertisement appears in your journal from 
the city of Ely Board of Health asking for applications for the 
post of ‘surveyor and inspector of nuisances. The successful 
candidate must be familiar with the construction and working of 
steam engines, furnaces for the consumption of smoke, filter 
works of water supply, s2werage through tubular pipes, and house 
drainage, the making or management of roads, streets, and pave- 
ments, the taking of levels, the value of labour and materials, 
the preparation of | pw specifications, and estimates, and the 
superintendence and management of all such works as come 
within the province of a Local Board of Health. He must 
devote the whole of his time to the duties of his office, and must 
give security for their due performance, himself in £200, and two 
sureties of £100 each, and for the varied and extensive knowledge 

above he is to receive the magnificent salary of £120 per 
annum. 
Techinal education must have arrived at such a condition 
in Ely as to be quite at a discount, or the Local of Health 
must be > to remit a few of the qualifications required in 
their advertisements. If the latter, what is to be abandoned? 
All the qualifications required are necessary and the abandonment 
of any iv. likely to cause inconvenience or danger to the ratepayers, 
Is it not probable that a more adequate salary would procure the 
services of a surveyor, able and willing to do the work required of 
him, and who would far more than compensate for what he 
received above the amount at present contemplated, by the in- 
creased efficiency in the work done and the saving his superior 
knowledge would be able to make in the cost of — | work. 
C. E. 

Sm,—I think the advertisement which has appeared for two 
weeks in the first column of red a pa outside is worthy of the 
notice of engineers, and all inte in sanitary matters, for it 
shows the a value a city of 8000 people—a city whose rate- 
able value is £51,384—attaches to the qualifications of one on 
Whom the future condition, as well as the public expenditure, of 
their town so largely depends. 

The being on whose happy head the lot will fall to become 
“*Surveyor and Inspector of Nuisances” for the City of Ely, 
has first to find securities to the amount of £400 for the perform- 
ance of the “‘simple duties” set forth in the advertisement. 
He (the candidate) is to inform himself of the duties of his 
office under the Public Health Act, 1875, and other incorporated 
Acts ! he is to be familiar with the construction and wor ing of 
steam engines, and furnaces for the consumption of smoke—it is 
gratifying to find that the Local Board of Ely, however hazy 
their notions of the proper payment for surveyors, are desirous 
of having no fog from their chimnies. He is to be familiar with 
the construction of works of water supply. sewerage through 
tubular pipes, and house drainage, -making, the taking of 
levels, the preparation of plans, estimates, and s 
the superintendence and management of all suc 
within the province of a local board of health. 

The will be £120 a year, paid quarterly !!! 

Are the Ely Local Board joking? Are they offering the 
of village inspector of nuisances, to the man of education and of 
tnlture which their requirements pourtray? No, unfortunately 
they are not joking, and there are many towns which adopt the 
shortsighted policy of Ely and “‘ save at the tap to waste at the 
bunghole,” by combining such offices in a town of such size as 
those of tor uf nui and surveyor, though happily all 
the pay of the lower office for the 


ifications, and 
works as come 


towns do not as Ely does, give 
work of both. 

The remark to the bystanders of the Irishman -who, loving 
saved a person from drowning, received si ice as @ reward, 
‘occurs to me—‘‘ Shure and does not the gintleman know best 
tlie value of lis own life?’ Does Ely know the value of the 
‘health and cleanliness of its town when it proposes to pay its 
Officer of health and cleanliness ‘‘ £120 a year, paid quarterly 7” 

London, November 13th. Siema, 


. . THE ABUSE OF CONTINUOUS BRAKES. { 
your issue of yesterday I notice alettéer from X.,” 
in py draws to the way brakes are "the 

on i sug t 
not be applied to cars at of tak 


brake shou 


should be used in emergencies only, as on the North-Western. I 
uite understand this gentleman’s objection to be shaken up in 

e middle of the night by a uselessly violent application of the 
brake, but I do not agree with his remedy. First of all, 
the Board of Trade very properly insist on brakes being applied 
to every vehicle of the train; and I do not think that 
any carriages should be excepted, unless horse boxes and 
carriage trucks, which are so light as to be of little use in train 
stopping. A sleeping carriage, being a heavy vehicle, should be 
well braked, and would materially assist in stopping a train in 
case of need. ‘The rule with regard to the guard in the last van 
of trains made up of braked and unbraked vehicles, applying his 
hand brake at stopping stations, should be rigidly enforced, as 
the neglect of this is the cause of many complaints about brakes. 
When this is not done the last vehicles, if unbraked, run up 
towards the engine, compressing the buifers, which rebound at 
the moment of stopping, and give a most uncomfortable jerk 
to the carriages. The suggestion that the North-Western 
“emergency ” idea should be copied is not a happy one, and the 
want of elasticity in the form of brake used by this company 
causes the brake to go on with great harshness, and will prove 
very destructive to their carriage frames. Though seldom 
applied, as compared with other lines, this brake skids the wheels 
so soon that many of their new coaches are rendered most uncom- 
fortable through having many-sided wheels. The greater the 
number of braked vehicles on a train, the less necessity for a 
violent of the brake. 

If the drivers, having pressure or vacuum brakes, are provided 
with a valve, which wal allow them to graduate the action of 
their brakes, they can, and do on some lines, bring their trains to 
a stand in the smoothest possible way. It is, of course, obvious 
that a very slight pressure of the brake blocks against a large 
number of wheels will cause an easier stop than the heavy pres- 
sure of a few blocks against the wheels of vehicles placed here 
and there in the train. This is really a most important question, 
as it affects, first, the comfort of the traveller, and, secondly, the 
life of the rolling stock; and it is upon all lines fitted with pres- 
sure and vacuum brakes so easily put right that is a pity more 
attention is not paid to it. IATOR. 

Dublin, November 15th. 


CONTINUOUS BRAKES. 

Srr,—I should like to have the opinion of some competent 
engineer upon my design for an automatic vacuum brake, through 
your columns. erring to the illustration herewith, it is neces- 
sary to explain that the valve at B is constructed so as to open 
ae before the vacuum in the main pipe reaches its maximum. 
Now suppose the operation of pumping to begin, the vacuum 
would gradually augment, until the valve B gee ae all the 
air will be drawn out of the reservoir and brake cylinder E, and 
when the pumping is stopped the valve B will close. Now to 
apply the brake the vacuum must be reduced in the main pi 
until the pressure suffices to lift up the piston block F, when the 
vacuum in the space C C will destroyed immediately the 
valve G closing, and the brake will be applied by the vacuum in 
the reservoir. The contents of the pipe for one carriage may be 
taken at 40 cubic inches—and taking the contents of the space 
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C C as 10 cubic inches—50 cubic inches must be discharged to put 
on the brake against 40 in the case of the Westinghouse brake. 
To take off the brake it requires no‘More than the restoration of the 
vacuum in the main pipes. ‘therefore it uses only 50 cubic inches 
against 340 in the case of the Westinghouse, but it has the dis- 
advantage of a stuffing-box. Munyarp, 

1 Weardale-road, Lee, S.E., November 10th. 


Srr,—The correspondence upon this subject in your columns is 
amusing. On the one hand have a) letters 

who fancy that they can build machines which will be an im- 

provement upon those with which the writer is identified, but 

with these gentlemen I have no wish to enter into discussion just 

now, as time and experience will modify their views upon many 


points. Another class of correspondents and writers for your 


journal view the whole subject from a mathematical standpoint, 
and seem to argue that all practice or experiment should conform 
to certain formula which Oe. imagine to be the whole truth, and 
nothing but the truth; but I am inclined to think that in many 
cases these formula are but partial truth, and very apt to lead to 
lame and impotent conclusions. 

When I was a very young man Faraday used to correspond 
with me occasionally, and that kind and able man impressed 
very strongly upon me the necessity of subjecting all theoretical 
or hypothetical cases as much as possible to the direct test of 
experiment. I have always endeavoured to respect this teaching, 
and in the account of some of my work given to the Institute of 
Engineers of Scotland, 25th Feb , 1879, I quoted Joule’s ex- 
periments, but your correspondent ‘ M. I. BE. 8.” in his letter to 
you, dated 8th November, falls foul of me for quoting this 
experiment, although the description of it and the deductions 
Joule drew from it are his own words, being a quotation from his 
“‘ Watt” memorial lecture, delivered at Greetiock, 19th January, 
1865. For my purposes it is immaterial whether this experiment 
coincides with some particular mathematical formula or not, it is 
a fact proved by experiment that when one allows compressed 
— escape into a vacuum with containing walls no cold is pro- 


uced, 

Next “M. I. E. 8.” falls foul of me for qu Clausius 
to the effect that when compressed air is expanded, merely 
opposing the resistance of the ae , less cold is produced 
than when the same air is expand inst the resistance of a 
loaded piston, and says I misunderstand Clausius. Well suppose 
we drop Clausius in the meantime and go to direct experiment, 
and I assert that it can be proved any day at a colliery where 
compressed air is used, that air escaping from a reservoir 
of compressed air through the loaded safety valve is less 
cold than that —s from the exhaust ports of the 
coal cutting machine doing work. If the mathematical 
formula being taught to students points to a cont re- 
sult, then there is either something wrong with the formula, or 
the method of using it. Clausius is, however, mtch more 
modest than “M.I.E.8.,” for he says under the head of ‘‘ Ex- 
pansion of gas doin rtial work ”"—Browne’s translation, Mac- 
tmnillan, 1879, Ifa gas in expanding has a resistance 
to overcome, but one which is less than its expansive forée, then 

amount of work will be performed /ess than the amount which 

e gas could perform during the expansion. An example of this 
is the case of a gas rushitig into the atmosphere ont of & vessel in 
which it has a opt eat than the atmospheric ure, In 
this case also the process fs 4 complicated one. We have not on’ 
to deal with the work nectssary for the expansion and eorrés : 
ing consumption of heat, but in addition it is consumed in pro- 
ducing the velocity with which the gas escapes ; and heat is again 
Fence when this velocity is subsequently checked. | Similar! 
feat is ino 


( the resistance of friction, 
generated by the friction itself. 7'o investigate accurately all 


from engineers | 


individual parts of the process would involve us in great difficulties.” 
But I have something more to add to this, Before the ocean was 
traversed by our cold air machines, I made direct experiments 
with expanded air through a loaded valve for cooling purposes, 
and they were failures, and it was only after reading and ponder- 
ing over the very statements of Clausius, which point out that the 
remarkable increase of cold attainable by expanding air behind a 
loaded piston as compared with expanding it against merely 
atmospheric pressures, together with similar conclusions of Sir 
William Thomson, and which ‘‘ M. I. E. S.” says I don’t under- 
stand, that I got into the right track, and did understand how to 
build successful cold air machinery from which we have now got 
upwards of 15,000 carefully recorded observations taken in various 
parts of the world, and from which, when I have time to go into 
the matter, no doubt most interesting deductions can be made 
other than those required for mere business purposes. 
Glasgow, November 15th. . J. COLEMAN, 


_ Sre,—If your “M.I.E.S.,” will refer to page 217 
in Clausius on ‘“* The Mechanical Theory of Heat,” translated b 
Mr. W. R. Browne, he will find that the details of the experi- 
ment relating to the expansion of air in passing from one vessel 
to another are not only well known, but that Mr. Joule himself 
fully understood the operation, and devised an apparatus con- 
sisting of three different calorimeters, which carried the two 
receivers and the central cock, in order to ascertain the actual 
loss or gain in heat at the three portions subject to the action of 
the air. I need hardly add that, though the first calorimeter 
showed a loss in heat and the second and third a gain, yet the 
whole gain and the whole loss were angen 4 equal. 


Licurroor, 
Dartford Ironworks, Kent, November 16th. 


STRENGTH OF BOILER FLUES. 


Srr,—Your leader on the strength of furnaces as formulated b 
the Board of Trade and Lloyd’s bears closely on a case whic 
came under my observation. I am inclined to think that th 
vessel alluded to must be the same; if so, I can assure you 
readers—Board of Trade and Lloyd’s—that it was a very narrow 
escape from a horrible death to all those on board. ‘The wing 
furnaces of this boiler collapsed, not through want of water, 
scale, or the ‘* suspended contact” theory—which is very beauti- 
ful and handy at certain times—but from sheer weakness. ‘Their 
dimensions are 7ft. din. long by 3ft. din. outside diameter by gin. 
thick. According to the Boasd of Trade rule, the working pres- 
sure should not have exceeded 201b.; the safety valves were 
loaded to 25lb. According to Lloyd’s, the working pressure 
should have been 421b.! Had the safety valves been loaded to 
40lb., and the collapse then occurred with that pressure on, all I 
can say is, every man in the engine-room would have been killed. 
Now, Sir, what I want to know is this: On what data is Lloyd’s 
formula based that it should be different to the Board of Trade? 
It is well known that it would be infra dig of Lloyd’s to be at all 
like the Board of Trade in formule or other “engineering” 
matters. Granted ; but whence comes Lloyd’s formula? Where 
and when did their tests take place so as to give such wonderful 
results ?—100 per cent. greater pressure to be allowed over the 
Boari of Trade. Wonderful? If engine builders and ship- 
owners are to adopt Lloyd's rule in boiler furnaces of this kind, 
methinks it will be at a considerable risk. Itis highly discredit- 
able that such fallacious or “‘fancy” formule should obtain in 
this era, It is said that when a bishop is killed by a railway colli- 
sion, accidents Will be avoided in future. Perhaps the boiling of a 
Lioyd’s surveyor by the collapse of a Lioyd’s furnace will also be 
beneficial to their ding the true formule for furnace strengths. 

Blackpool, November 17th. ANOTHER SPECTRE, 


VALVE GEAR. 

Sin,—In Tae Encrneer of the 5th inst. I notice a letter and 
drawing by Mr. Ogle, of Durham, showing that he had designed 
and used an arrangement of valve gear in 1873, nearly the same 
as the “‘toggle joint” Corliss valve gear patented a few months 
since by Mr. Ramsbottom. I may say that the le joint 
liberating or tripping valve rods, the same as descri by Mr. 
Ramsbottom, have , on in use for a long time for working 
Corliss valves. Two Corliss engines fitted with the toggle joint 
gear for working the steam admission valves were e and 
set to work ten years ago or more at the great paper mills of 
Messrs. Alex. Pirie and Sons, near Aberdeen. 

Bolton, November 15th. 


THE BASIC PROCESS, 

Srr,—To those of us whose interests are bound up in the 
welfare of the Cleveland district it will be a source of t that 
you do not feel yourself able to accept Mr. Windsor Richards’ 
assertion that the basic process ‘* has been brought to a technical 
and commercial success.” ‘Those of us who had the pleasure of 
listening to Mr. Richards’ lucid address can have little doubt of 
his confidence in the above assertion, and it would ill become a 
gentleman of his position and attainments to make such an 
assertion without having grounds for wey 80. 

Mr. Richards has not thought fit to go into the cost of making 
steel on the basic process as carried out at Eston. Were he to 
do so, perhaps it would convinee those who are still inclined to 
doubt. Mary difficulties in with this process have 
already disappeared when opposed to the resolute front which has 
been shown to them. Note the difficulty with regard to the 
manufacture of the bricks themselves and the supposed great 
difference in the waste between the basic and acid process, and 

rhaps we may find that although, as you correctly state, Cleve- 
and pige do unfortunately, for the endurance of the hasic lining, 
contain too much silicon, still this obstacle may not be alto- 
gether insurmountable, ly when we consider—and which 
you fail in your article to note—that it is not pro) to use 
Cleveland iron as made for ordinary foundry purposes, but rather 
to use a special iron low in silicon, containing, say, only 1 per 
cent. instead of 3 per cent. Possibly the fact of its containing 
too much silicon may not be another sin to add to the already 
too numerous sins of this unfortunate iron, which contains so 
many elements which it is necessary, but only too difficult, to 
erattichte. As you put it, the question is, willit pay? This has 
been satisfactorily answered on the Continent, and if Mr. 
Richards’ assertion, that it is a ‘‘ commercial success,” is not a 
similar answer here, we may well ask what is the meaning of the 
phrase at all? You were able in Tur Encineer of November 5th 
to publish a comparative cost of the two processes as carried out 
in Belgium, showing that the economy lay on the side of the 
basic p and doubtless Mr. Richards had a similar list in 
his own pocket when speaking at Middlesbrough ; but as this 
could only have been the result of the working o' the 6-ton con- 
verters some time ago, and of the 15-ton ones for the past few 
weeks, we must all admit that it was well not to make public the 
cost of working until he could base his estimate upon the result 
of working over a lengthened period. Wa. SourHorn. 

Guisborough, November 22nd. 


tion 


THE MIDLAND RATLWAY. 

S1n,—We Sheffielders cannot fail to be surprised at the state- 
ments contained in your last issue anent the Midland Railway. 
Our town lies in the very heart of the Midland system, and we 
have every-day experience of allits main routes except the one 
from London to Manchester and Liverpool, and there is none of 
us who would back himself at even mo to catch an express to 
London; Leeds; or even the West of Hingland if he arrived at the 
station three minutes behind the adv. time. 


On the Ist June last one of the fastest derviees of trains in the 
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kingdom began to run through Sheffield, between Leeds and 
London, from four to six trains in each direction, an ther o 
two trains a day in each direction between Leeds and Bristol. 
Some idea of the speed of these trains may be gathered when I 
state that they run over the densely-crowded line between Leeds 
and Sheffield (39 miles) in 49 minutes—almost as good a perform- 
ance as the 34 miles in 40 minutes by the same company between 


Manchester and Liverpool. This running is not far behind the | 


exceptional Flying Dutchman run between London and Swindon 
(77 miles, 87 minutes), or the very best of the Great Northern— 
viz., London to Grantham (by one train a day), 105} miles, 
123 minutes; and London to Peterborough, 76} miles, 90 minutes ; 
while the London aud North-Western—Nuneaton to Camden- 
town 914 miles, 123 minutes—is far behind. The point, however, 
is that this service of trains has been remarkable for its 
uunctuality ever since it was started—never more so than to-day. 
Having occasion to visit the station in the middle of the day, I 
found that ont of the four which had already passed, two had been 
signalled at the exact time, and two one minute late. Asa rule 
the London trains here on the Midland are more punctual than 
their rivals on the Great Northern. The time between Sheffield 
and London is 3 hours 40 minutes (by one train 3 hours 35 
minutes). I donot know to what extent the distance has been 
affected by the substitution of the Nor ton and Nottingham 
route for the old Leicester one, but it is 160 miles more or less, 
The only Midland trains habitually late are the Scotzh expresses 
from the North, and perhaps those who are conversant with the 
management of railway affairs “‘ over the border” may not be at 
a loss to account for this exception. As tothe slacking at 
stations, I for one should be very sorry to enter a train which was 
timed to go full pelt round the borough, Leeds, and nt 
curves, or through the intricacies of the Normanton station. 
have several times seen the London and North-Western Scotch 
express go through Stafford station, but certainly never at more 
than half speed. LAMSHIRE. 
Sheffield, November 16th. 


STEAM ENGINE ECONOMY. 

Srr,—I notice a slight error in your last impression, in 1efer- 
ence to Cowper’s “hot pot,” aa you are pleased to call it. I may 
mention that very many years ago I — a simple hot pot or steam 
jacketted reservoir between the high-pressure and low-pressure 
cylinders, and eighteen years ago I improved this reservoir by 
putting inside a lining, only a little way clear of the hot sides, 
and open at one end and closed at the other. The steam from 
the high-pressure cylinder entered the lining, and did not thereby 
take up any considerable amount of heat, but on leaving the re- 
servoir it passed between the lining and the hot sides, and thereby 
became heated, so as to do much more duty in the low-pressure 
cylinder than it otherwise would have done. This arrangement 


was thoroughly successful, and the consumption of coal per horse- | 


power was reduced to 1'3]lb. when a vessel in which it was fitted 
was running ata 10 knot speed, and 1°98 lb. when on the mea- 
sured mile at 13} knots speed, the boiler oer gd being only 55 lb. 

A large number of engines have been fitted in this manner for 
land as well as steam vessels, and with excellent results. I beg 
to enclose you particulars of one trial of an engine by Messrs. Simp- 
son, who have made many of them, and some since the above trial. 
Messrs. Eastons and Anderson have also made some, and a very 
good example exists at the works of Dr. Siemens of 180 horse- 

wer. There ure others on the Thames, at Plymouth, Warsaw, 

beth Waterworks, &c. 

The following are particulars of an official trial of two rotative 
compound beam engines, constructed 7 Messrs, Simpson and 
Company, Grosvenor-road, Pimlico, London, 8. W., for the Clifton 
extension of the Bristol Waterworks :— 


TRIALS OF ELECTRIC LIGHT APPARATUS AT GLASGOW. 


Sr,—The notice given under the above heading in your issue 
of last week, may in its reference to the “Brush” system cause 
misapprehension. 

My directors, therefore, instruct me to state that far from 
there having been any “‘ vacillation” on the part of the Anglo- 
American Electric Light Company as to allowing the testin 
|of their apparatus, they had not only demanded, but had 
even made it a condition of exhibiting, that the most comprehen- 
sive und exhaustive tests should be applied to the pg they 
have introduced ; and their exhibit was ready and at the disposal 
of the jurors from the first hour of its erection—a day before the 

eed time—until several days after the close of the exhibition. 

e ultimate so-called ‘‘ withdrawal” was simply a refusal to 
allow tests, which they understood would be made in a hurried 
and incomplete manner, to proceed until they had received an 
assurance that they would carried out by the jurors whose 
names had been put forward, and in so thorough a manner that 
they should be of practical value to the public, for which end 
alone my company had consented to incur the inconvenience and 
expense of exhibition. My directors awaited such an assurance 
for several days, and did not give the order for the removal of the 
apparatus—although much wanted by the purchasers—until 
twelve days after the date originally fixed for the close of the 
Exhibition. It is naturally a disappointment to them that the 
information which they had desired to afford as being of interest 
and value, should be temporarily withheld, but they are in no 
way responsible for such a result, which is both against their 
intentions and their interests. 

The field is so large that there need be no jealousies in the 
matter of electric lighting. Its future application bids fair to be 
so extended that there will be room for any number of systems 
in fair and healthy competition ; but upon scientific grounds it 
is desirable that the relative advantages and peculiarities of each 
system should be understood, a result which my directors con- 
sidered could only be attained by carrying out the very compre- 
hensive tests which they had pointed out as being desirable, and 


for which they had asked. 
Fritz Secretary. 
74, Hatton-garden, London, E.C., 17th November. 


ELECTRIC LIGHTING IN THE CITY. 

Srr,—The publication of the results of tenders for electric 
lighting in the City, together with the delay in publishing the 
official record of the Glasgow trials, has compelled me to request 
you to give space for the following remarks. 

Anyone reading the published figures would come to the con- 
clusion that, for the year’s lighting of the No. 1 district of the 
City, the Brush system will cost the ratepayers £22 5s. per 1000 
candle-power supplied—whereas the Crompton system would have 
cost them £29 10s. for the same candle-power. This is entirely 
untrue and ‘nisleading, and is b upon an erroneous use of the 
term ‘“‘ candle-power.” As is well known, this} term is highly 
elastic, and upon its use or misuse a great many unfair state- 
ments have been based. 

However, I challenge any one connected with the Brush system 
of lighting to show that, at any time, or under any conditions 
whatever, the Brush light, valued at 2000 candles, ever ap- 
proached one-fourth of the power of the single light given by the 
A Gramme machine, which is usually valued at 4000 candles. I 
will go further, and state publicly tha‘; had not the Brush system 
been withdrawn from the competitive trials at Glasgow, the fact 
would then have been made patent to the world that, under equal 
conditions of measurement, if 1-horse-power used on the Gramme 
system gives the light of 1000 candles, ye used on the 

rush system gives the light of 300 candles only. These figures 


Observations taken. 


Average revolutions |S 5 & 

Nos, on counters, per minute. 
No.4. No.3. | No.4 
=] 


of water 

delivered 

per hour. 


Average gallons 


April 13th, 1880, 7.51 a.m. 405,240 408,500 — | 
1.27 p.m. 411,666 415,080 19°12 1943 196°86 
2.27 p.m. 412,518 | 415,090 14-2 — 17600 
4.00 p.m. 414,952 416,804 19-72 1907 196-97, 


— | Fires had to be cleaned out at 1.27 
pm. and No. 4 engine was stopped 


222,796 ‘or one hour, as steam ran down. 
57°0 | 27°4 _ 29°75 82,047 
| | — 204,161 


These engines were designed to pump together 180,000 gallons 
of water per hour, 175ft. high. They are on the system of 
Mr. E. A. Cowper, with an intermediate receiver, through which 
the steam passes on its way from the high-pressure to the low- 
pressure cylinder. The cylinders are completely steam-jacketted 
with boiler steam, and the delivery from the pumps passes 
through a surface condenser, Steam was obtained from two 
Lancashire boilers, 7ft. in diameter ~ 30ft. long. Welsh coal 
was used, and the trial was carried out by Mr. John Taylor, C.E. 


Teading di ions of engines and pumps. a 


Diameter of piston of small cylinder 
Diameter of piston of large cylinder ae 
Diameter of barrel of bucket and plunger pumps—two to 


Tables results, 


he total 


lifted by each 
hour. 
Cwt. of coal 
(including «shes) 
r hour taken 
actual horse- 
power. 


power in water 
on t 


Total coals used 
including 3 29 
cwt, of 

of 

ean 
horse- 
a 
Pounds of coal 
pe 


3 


1°94 | 2°32 


April, 1880. (Signed) 
Nore.— In the above table the ashes, atou: 

of the total coals used 

would be as under:— 


Joun Taytor, C.E. 


nting to nearly 10 per cent. 
are ded. If they were Ay 


98°38 109°49 1°75 | 3°68 
Engine eo Grosvenor-road, Simpson and Co. 


Pimlico, London. 


Pray excuse my troubling you at this length, but I believe it 
is the duty of any reader to correct an accidental mistake. The 
first compound engines in her Majesty’s service—in the Briton and 
Thetis, working up to 2100 horse-power indicated—were on my 
plan, as made by Messrs, Rennie, E. A. CowPer, 

6, it George-street, Westminster, 8.W., Nov. 10th, 


may be increased or diminished, but the proportion between them 
remains as above. 
The facts and ious are really far less favourable to the Brush 
system than this, but I have preferred to keep on the safe side. 
f these figures had been applied to the estimation of candle 
wer in the City tender the Crompton system would have been 
ound to be far cheaper than the Brush for equal light supplied. 
W. Crompton, 
Mansion-house-buildings, Queen Victoria-street, 
November 24th. 


THE PROPOSED HARBOUR AT FILEY. 

Srr,—I read with intercat the article upon my design for the 
above harbour which appeared in your issue of last week. I now 
we explaining the points upon which you appear to be in 

oubt, and replying to your somewhat severe criticism on the form 
of the harbour entrance. The contract—which in round figures 
amounts to £200,000—includes both breakwaters, with all neces- 
sary bollards, capstans, mooring rings, &c. The inner quays, 
together with the seven jetties or offsets in inside of south pier, 
warehouses, sidings, &c., are matters for future consideration, as 
is also the disposal of the land contracted to be purchased by the 
company. 

The piers are to be of solid concrete put in en masse, and vary 
in dimensions according to their heights above foundation, and 
to their degrees of exposure. I propose shortly to supply you 
with details from which you will be able to judge of the substan- 
tiality of the proposed works and their probable cost. With 
reference to the latter important points I stats without hesitation 
that the peculiarly sheltered position of the greater portion of the 
works, and their proximity to abundance of stone free of royalty, 
will greatly reduce the cost of this harbour as compared with the 
os of sea works of a similar class. 

efore replying to your objections to form of entrance to 
harbour, I wish to correct a slight inaccu~acy in the lithographed 
plan supplied to you from my office, and from which I presume 
your plate was reduced. In this lithograph—which is mainly 
intended to show the future capabilities of the harbour—the east 
pier overlaps the south pier to a greater extent than is proposed 
or than is shown on the contract drawings or plan submitted to 
the Board of Trade. I now enclose plan showing the exact 
form of entrance. Although your strictures would probably 
have been less severe had it not been for the inaccuracy above 
referred to, I venture to say that the entrance, even as shown in 
your last week’s issue, would be easy to make in all winds, when 
the shelter afforded by the harbour would be of service. In sup- 
rt of this assertion, I give you the following reasons :—(1) The 

3 Brigg ” effectually protects a considerable water-space outside 
and adjacent to harbour entrance from heavy seas during all 
storms from N.W. to E.N.E.; therefore the harbour would be 
ey an_inner one, so far as storms from these quarters are 
concerned. (2) The width of entrance—500ft.—renders it easy 
for vessels to alter their courses as they enter, as it gives them 
plenty of sea room, (3) There will be a considerable water 


2 


space under the lee of the south pier during all storms from 
northerly quarters, in which effective shelter will be found b: 
vessels which may by accident miss the entrance, and from whic 
position they will easily warp into the harbour should the wind 
shift to the eastward so as to render it necessary. (4) I will now 
reply to the case of a vessel “running off” with a stiff north- 
easter blowing, and making for Filey Harbour. She would run 
so as to give the east point of Brigg a good berth, and immedi- 
ately she had cleared the point would commence to haul up tu 
the westward as near to south end of east pier as nomreny 3 by 
that time the wind would be “abeam” and she would then 
shoot easily into the harbour, as after passing the Brigg she 
would be in comparatively smooth water, which would improve 
every yard she advanced, and would therefore render her task 
a. (5) I purposely curved the east pier inwards in order to 
shelter the deep water space inside it from south-east seas, and so 
utilise this valuable portion of the harbour; also to prevent the 
sheering action of the sea along inside of pier during storms 
from this quarter. Had the line of the Spittal Rocks been 
followed this sheering action would have tly interfered 
with the value of the whole of this portion of the harbour, when 
it is anticipated it will be of the greatest service, viz., during 
gales from 8.8.E. to E. The waves on entering the harbour will 
now have two sides on which to expand instead of one, as they 
would have had, — the east pier to have been shortened 
or carried along the Spittal Rocks. 

I have carefully considered the whole of the points affectin 
the form of entrance before recommending its adoption, an 
from the opinions I have heard expressed by many experienced 
seamen, especially those frequenting Filey, I have confidence 
in saying that, considering the sheltered position of entrance, its 
width, the natural conformation of Brigg and Spittal 
Rocks, the — of water, aud the value of shelter tu the 
harbour from E. and 8.E. seas, the form of entrance shown is 
the best for its purpose, and that this is a case in which it is 
wisdom to vary from rule. CuHaRLes G. CLARKE, 

Engineer to the Filey Harbour Company. 

Hull, 23rd November. 


Str,—I have seen your article on the entrance to the harbour 
at Filey, and have seen the plans, and I have no hesitatlon in 
saying, as an old seaman, that a vessel with the wind at north- 
east will have no difficulty in entering the proposed new 
harbour. J. Bertie Cartor. 

Capt. R.N. and Conservator of the Harbour. 

November 24th. 


ENGINE REPAIRS AT SEA. 

Sir,—Could you not spare a corner in your valuable paper fo: 
recording marine engine breakdowns and repairs effected at sea, 
often under very great difficulties? I think by so doing you 
would confer a great benefit on marine engineers—sea-going, and 
perhaps on the shipowners and underwriters. 

T enclose an extract from the log of a steamship under my own 
ig nary mane which you are at liberty to publish. 

ixtract from the log of the SS. ——‘* Six days out from ——, 
our forward crank pin broke close to the after web of crank as 
r sketch. Disconnected forward engine, and tried to start the 
ow-pressure engine—quite calm, no wind. Finding it very diffi- 
cult to place the crank in position for starting, the hand-turning 
ad being on the forward end of the broken shaft, we decided to 

rea hole through the pin and insert a pin or bolt 2hin. in 
diameter theough as per pw Fy this being the largest piece of 
iron onboard. Bored a lin. hole 3 inches in; then widened it out 
with a centre bit drill to 2hin. diameter, the latter being bored at 
the rate of lin. per hour. Connected 2in. steam pipe from high- 
pressure steam chest to low-pressure valve chest, so as to take 
the greater part of the work out of the after engine. Four days 
after breakdown, started at 3-speed, engines making 50 and 
revolutions per minute, distance 190 knots per day, and steamed 
after repair 3300 knots, docking without any assistance.” 


Cylinders ae X 36in. stroke; steam, 60 lb.;- pin, 2}in. 
diameter. Tools used, common lin. drill, and centre drill — 


a socket pin being used to follow up. Distance steamed after 
repair, 3300 miles, 
NE. —The Shaft was broken in two across the crank pin. 
Liverpool. 


THE FORCE OF IMPACT. 

Srr,—Would ary reader have the kindness to assist me out of 
the following difficulty—by doing so he would confer upon me a 
great favour. 

e have in almost if not in every manual of engineering, 
formula given for calculating the strength of beams required to 
carry loads in any position they may be placed on the beam, 
whether they be equaily distributed, placed at the centre, or 
situated at any intermediate point; but I have not been so 
fortunate in meeting with a formula that will enable me to calcu- 
late what strength of a beam would be required to resist the effect 
of a body of a given weight falling from a given height. The 
formula given in the manuals for the momentum of a bedy is W V, 
that is the height multiplied by the velocity, and this reduced to 
space becomes M = 4/257 x W where S is the space fallen 
through and f the force of gravity, which say is 64. Using this 
formula for ascertaining the effect of a body, say one ton in weight, 
falling 1ft. in height upon a beam, we have eight tons as a result 
and sixteen tons for a result if the same weight had fallen through 
4ft. These results appear to me to be erroneous, being in my 
opinion far too excessive, and I am afraid therefore that the 
formula above is not the correct one to apply in a case of this 
kind, and being very desirous of being furnished with the proper 
formula is the reason that I apply for assistance. Pp. 

Manchester, November 10th. 

[Our correspondent raises a very old and important question, 
which has caused a great deal of discussion. There is no 
true analogy known between a blow and pressure. Assum- 
ing that the blow causes no deflection, its force would 
be equivalent to an infinite load ere always is de- 
flection, however, and this deflection must be taken into 
account. The work in a falling body is= x . If vis expressed 
in feet and W in pounds, then the answer will be in foot-pounds, 
and the result must be divided by the deflection produced in feet 
or fractions of feet. The quotient will be the force operating 
through a distance represented by the deflection.—Eb, £} 


8 
: 
; 
5 ‘ 
& Averagevacuum. 
28 
No. 3, | No, 4. ‘ 
| | 
AFT 
| bit 
| 
<— 20"°——__>! 
| 
Stroke of pumps .. Be ee | 
23 | 
| 
| 
| 
| 
| 
| 
| 


THE ENGINEER. Nov. 26, 1880, 


—— 


AUSTRIAN BREWERY PLANT. 
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AGENTS FOR THE SALE OF THE 
ENGINEER, 


RIS.—Madame Boyrveau, Rue de la Banque. 
and 00.,'6, Unter den Landen. 


NEW YORK.—Tue WILLMER Roorns News Company 


TO OORBRESPONDENTS, 


*.* In order to avoid trouble and confusion, we find it necessary to 
“tah that letters of inquiry addressed to the 
public, and intended for insertion in this » must, in all 

, be panied a large envelope directed by 
writer to himself, and bearing a 2d. e 8 , in order that 
answers received by us may be f to i No 
notice will commu: which do not comply with 


these instructions. 
*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 


NOTICE. 


Important communications sent by our publisher to the names 
and addresses subjoined have been returned by the Post-office. 
Mr. Riche says that he will be grateful for such information, from 
themselves or others, as shall ensure delivery. 


Milnes, J. M., 11, Hardshaw-street, St. Helens, Lancashire. 
Pringle and Co., Quay-side, Newcastle-on-Tyne. 

Roberts, J., 24, Grainger-street West, Newcastle-on-Tyne. 
Wood, W. H., 5, Stafford-chambers, Broad-street, Manchester. 
Coulthard, J. T., and Co., 110, Cannon-street, E.C. 
Jones, W. H., Drury-lane, Liverpool. 

Hudd, H. J., 14, Rawson-road, Seaforth, near Liverpool. 
Glendining, W., 18, Ward’s-buildi D gate, Manch 
Webster and Co., 11, Queen Victoria-street, E.C. 
Northcroft, G., 10, Sir Howard-street, Liverpool. 
Anderson, J., 14, Devonshire-square, Bishopsgate-street, E.C. 
Cameron, Ward, andCo., St. Stephen’s-chambers, Westminster. 
Cowen, J. J., 9, Sandley-street, Kirkdale, Liverpool. 

Buckley, Jas., Store-street, Manchester. 


at, 


Booxs.—Rigg’s treatise on the ** Steam Engine,” and Tolhausen's work on the 
same subject, will supply what you want. 

J. 8. B. — The wire not be india-rubber coated, and the size you mention, 
or even smailer, will answer your purpose. 

P. C. J.—Your inquiry is entirely of the nature of a business transaction, 
and can therefore only appear as an advertisement. 

W. G. W.— We do not anything about the number of cattle, horses, and 
sheep shown at Kilburn last year. Write to the Secretary, Royal Agri- 
cultural Society, Hanover-square. 

An Appre: Tice Bov.— There is nothing very new about the engine shown by 
your skete:,, It would no doubt work fairly well. The crank pin must 
have a die ; it would not work on the rollers without one. 

W. X. ¥.—-There 1s no rule for the length of the driving pipe of a water ram, 
save the general one, the fe = will 

ravings of rams in our impression for » page \e 

we - The y bow on” “ Saxby's System of Testeng Iron for Flaws by 
Magnetism,” appeared in Tut Esornrer for Nov. 29th, 1869. That on 
“ Bmboased Fire-box Plates,” in Tuk Encinger for March 7th, 1879. 

Miner (Wolverhampton).—There are no examinations, save in certain 
departments and under special circumstances. If, for example, you 
become a student at the School of Mines, South Kensington, you will have to 
pass exarvinations, full particulars of which you can obtain by applying 
to the Secretary. If you are apprenticed to a mechanical engineer, you will 
not have to any examination. If you go to sea as an engineer, you 
must pass @ Board Trade examination to obtain a certificate. 


LUBRICATION UNDER SEA-WATER. 
(To the Bditor of The Bngineer.) 

Sir,—Can any of = numerous readers give me the name of the most 
suitable lubricant for shafts— wrought iron running in cast iron bear- 
ings—which are covered by sea-water about half-tide ? F. 0. 

reland, November 23rd. 


DRYING TAR. 
(To the Bditor of The Engwneer.) 
Sir,—I shall be much obliged to any cerrespondent who can tell me 
how to make tar dry or set quickly, and whether anythIng analogous to 


patent driers in = can be put into it to obtain this result. 
November 20th. 8. H. G. 


WALTON’S WHEEL SCALE. 
(To the Editor of The Bnguneer.) 
Sir,—Will any reader tell me where I can get Walton's wheel scale for 


setting out geared wheels? I believe it is sold somewhere in Man- 
chester, but cannot find out where. The only one I have seen was on 
thick cardboard with folding back. 


J. K. M. 
Attercliffe, November 22nd. 


CUTTING SCREWS, 
(To the Bditor of The Engineer.) 
Sir,—If “R. K.” will use the following method he will have no 
difficulty in cugting any pitch of thread on any lathe :—Place a piece of 
iron or wood of such a le 


some dist 
r the 

pagainst. The saddle is to be run back against this 
stop. Now turn the lathe by hand till the nut gears with the leading 


the top of the face plate or first cogwheel, and also one on the top of the 
change wheel on the leading screw; now take a cut up the work and 
return the saddle against the stop, and turn the lathe till the chalk 
marks are in the same position as before starting, that is, each on 

the nut will again with the leading screw, and another cut can 
taken. A screw-cutter’s or centre-gauge, to be bought at any respectable 
engineer’s toolshop, price 2s., will enable ‘‘R. K." to grind his tools to 
the proper angle—55 deg.—set them square to the work—and has 
convenient divisions for making square thread tools, 

There are several works on turning and screw-cutting, both elementary 
and elaborate, but I am unable to give the titles; a good bookselle: 
should be able to let “‘ R. K.” know them. I shall be most happy to give 
= any further information in my power if he will address me as 


CLIFFORD ENGLAND. 
New Ferry, Birkenhead, November 22nd. 


A PROBLEM IN INVOLUTES. 
. (To the Bditor of The Bngineer.) 
ik,—In his solution of this problem, James Tomkins gave the total 
number of inches as 51,840,000, having ‘apparently omitted in error his 
+ of 7200, or one 200 yards, but ‘‘T. V.” makes no allusion to such a 
plus, which may be the correct solution. Sort Division. 
» November 19th. 


(To the Editor of The Bngineer.) 

Sir,—With to ‘* A Problem in Involutes,” I have noticed that I 
omitted a nought in making the final reduction from feet into miles, but 
as my numbers, namely, 51,840,000in., or 4,320,000ft., were correct, I 
did not think it necessary to point out this omission. 

Mr. A. Long Brown, who has reckoned the problem in two 
will perhaps, after checking his result—818 miles 520 yards—find out 
that he made a mistake somewhere, otherwise I would be very 
much obliged to him if he could prove me to be wrong. My result— 
818 miles 960ft., or 818 miles 320 yards—coincides exactly with that 


ete by Mr. H. M. J. van Lennep in your last number, namely, 
440,000 yards = 818 miles 820 yards, Voss. 
7, St. Peter’s-square, Manchester. 


(To the Bditor of The Enguneer.) 

Sir,—Instead of 58,847,200in., which you give as the total in my letter 
in your last number, it should be 51,847,200in., an 8 ha’ been by 
an error substituted for the 1. The reason there is a difference of 
200 yards between the solution given by H. M. J. van Lennep and the 


one I obtained, is that in the formule © I took 8 as 200 yards and half 


an inch, having included the radius of the stick, this additional half-inch 
making the whole difference of 200 yards in the answer. James Tomkins 
has also included this radius in the solution he gives. It is evident, 
however, that it should not be included, for the — as it is unwound 

always a tangent to the cylindrical stick, and immediately it 
ceases to be the whole of the string is unwound. The formule 


l= ‘ean be shown to be correct in the following manner :—Let it be 


required to find the distance walked to unwind a string 8 inches long 
wound round a cylindrical stick d inches in diameter, the string bein, 
kept tight. = = the circumference of a circle lin. diameter, an 
l = distance required, The number of inches = dz will 


every turn, and the number of turns — = 


In unwinding the string the person will in walking describe as many 
involutes of circles as is denoted by S- the circles varying in diameter 
u 


be unwound 


from nothing to 2S inches. In the arithmetical of circles 


whose involutes are described, the first term nothing and the 
last term 28 , and in such a progression the sum of the series is equal 
to the sum of the first and last terms multiplied by half the number of 
terms. Therefore 


8 82 
2da a 
But d the diameter is equal to 2r—r being the radius —therefore 
82 
or 
Warminster, November 22nd. A. Lone Brown. 
SUBSCRIPTIONS. 


Tue Enorneer can be had, by order, from newsagent in town or cow 
at the various railway stations ; or it poy 7 preferred, be supplied sive 
from the office, on the following terms (paid in advance) :— 
Half-yearly (including double number)... .. .. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Enoinerr is registered for transmission abroad. 
Cloth Cases for binding Tuz Enainzer Volume, price 2s. 6d. each. 
The following Volumes of Tuk Enaineer can be ice 188. each ;— 
Vole 8, 5, 10, 14, 21, 24, 25, 26, 38, 89, 40, 41, and a % 
A complete set of Tuk Encinger can be made up, comprising 49 volumes, 


Bubseri: Copies will, until further notice 
be received at the rates given :—Foreign subscribers paying in 
advance at the published rates will receive Tok ENGINEER weekly and 

yree. Subscriptions sent by Post-office order must be accompanied by 
of advice to the Publisher. Thick Paper Copies may be had, ¥f 
preferred, at increased rates. 
lum, Brazil, British 


—A 
uiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France Germany, ibraitar, Italy, Japan, Malta, Natal, 
ew 


South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tas’ Turkey 
United States, West Coast of Africa, West Indies, China vid Southampton, 


India, £2 0s. 6d. 
reece, orway eru, Russ 
Spain, Sweden, £1 16s, Chili, Borneo, and Java, £2 5s. Singapore 


ADVERTISEMENTS. 
charged one shilling. _ The line averages seven ann whan an adver- 


payment, Alternate advertisements wi 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
o’cLock oN THURSDAY EVENING IN EACH WEEK. 
*,* Letters reloting to Advertisements and the Publishing Department of the 
letters to be addressed to the Rditor of Tax Exainesr, 168, Strand. 


MEETINGS NEXT WEEE. 

Tue InstiTuTION oF Crvit ENnGINEERS.—Tuesday, Nov. 30th, at 8 p.m.: 
Discussion on ‘‘New Zealand Government Railways,” by Mr. J. P. 
Maxwell, Assoc. M. Inst. C.E. ‘‘Ceylon Government Railways,” by 
Mr. J. R. Mosse, M. Inst. C.E. 

CuemicaL Society.—Thursday, Dec. 2nd, at 8 p.m.: Communication 
from the Laboratory of the Universit; lege, Bristol,” by Mr. W. 

y. ‘Ona Specific Volume of oral,’ by Mr. Laura Manda 
Passavant. “On the Formation of Carbon Tetrabromide in the Manu- 
oe - of Bromine,” by Mr. J. W. Hamilton, Ballot for the election of 

‘ellows. 

Society or Arts.—Monday, Nov. 29th, at8 p.m.: Cantor Lectures— 
“ Some Points of Contact between the Scientific and Artistic Aspects of 
Pottery and Porcelain,” by Prof. A. H. Church, F.C.8. Leeture II.: 
Vitreous, Plumbiferous, Boracic, and Felspathic Glazes, and Enamels. 
Iridescent and Metallic Lustres, and Colou ng Substances. Wednesday, 
Dec. Ist, at 8p.m.: Ordinary meeting—‘‘ The Photophone,” by Prof. 
Alexander G@: Bell. Mr. F. J. Bramwell, F.R.S., Chairman of the 
Council, will ide. 
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THE GOVERNMENT AND THE LONDON WATER SUPPLY. 


Some useful light is thrown on the intentions of the 
Government with reference to the metropulitan water 
question, by means of a parliamentary notice which 
ap on Saturday last, bearing the signatures of the 
well-known firm of solicitors, Messrs. Martin and Leslie. 
If the official advertisement thus issued is to be relied 
upon as showing what the Government seriously intend 
to undertake, the London Water Companies must be pre- 
pared to meet a more vigorous onslaught in the next 
session of Parliament than might have been expected 
from the 4 oe of Sir W. Harcourt’s Select Com- 
mittee. e Bill which is to be introduced by the Home 
Secretary next session is not merely for the formation of 
a Water Authority with powers to inquire into the whole 
question of the metropolitan water supply, but is designed 
to enable that Authority forthwith “to acquire and 
utilise, so far as may be deemed expedient, existing 
sources of supply ;” and the notice further states expli- 
citly that the ill is “to authorise and empower the 
London Water Authority to make and carry into bmg 
if they shal) think fit, agreements for the purchase o 


the undertakings of the Companies,” or any part of their 
The purchase ma: effected by agree- 
ment, by arbit: 


ration, or by compulsion, and it is proposed 
that the Water Authority shall have power to raise and 
borrow money, and to issue stock, on the security of the 


rates, for the purpose of carrying out the purchase. The 


purchase, however, may not take place at all, it being 
pro that the new Authority shall have power to 
seek “ other sources of supply than those now used b 
the metropolitan Water Companies.” But supposing fres 
sources of supply to be thus contempla it will be 
requisite for the Authority to apply to Parliament for 
power to carry out such a scheme. Accordingly two 
modes of action are provided for, namely, buying up the 
Companies, and failing that, either wholly or in part, then 
the introduction of a fresh supply. 

The Bill, as thus notified, is a surprise. Taking the 
report of the Select Committee, and especially the draft 
report of the chairman, as foreshadowing the policy of 
the Government, there was much to indicate the proba- 
bility of a Regulation Bill. At the utmost, all that was 
immediately to be expected went no further than an 
inquiry to be conducted by a body created expressly for 
the purpose, with free scope to consider all possible 
solutions of the problem, whether purchase, or a new 
supply, or regulation, or a combination of methods. It 
is true that the first three clauses of the Committce’s 
report may be said to agree with the form now prescribed 
for the Bill ; but if the last clause in the report is to be 
taken as explanatory of the first three, the Bill is much 
bolder than the report. Certainly it might be deemed a 
feeble expedient to appoint an Authority, which in the 
first instance should have no power except to inquire. 
There seems to have been inquiry enough already, and 
Parliament simply waits for a scheme which it can adopt. 
Whatever ma: the exact interpretation to be put upon 
the report of the Committee, the plan now takes the 
shape of an Authority, which shall have instant power 
to treat with the Companies, and which shall be enabled 
at the same time to prepare a scheme for a rival supply, 
thus coercing the Companies by the fear of competition. 
The idea of “ regulation” seems altogether thrown over- 
board. It makes no appearance whatever in the Parlia- 
mentary notice. The omission is the more significant 
seeing that such notices are always made to comprehend 
everything that can by any possibility be found desirable. 
Were it not for this omission we might conclude that all 
the parade about purchase and the introduction of a new 
supply was mere strategy. Regulation clauses might, 
perhaps, be squeezed in under cover of general phrases 
about “reasonable rates” for consumers, and “ greater 
efficiency in the supply of pure and wholesome water 
for domestic and other purposes.” But if the Companies 
are to be more effectually controlled than is already the 
case, we should expect to find some reference made to 
the rates of interest for borrowed capita], and the 
amount of dividend to be paid on future shares. It is 
plain that the Government intend to approach the ques- 
tion in a trenchant manner. The notice is a declaration 
of war against the Companies, and as such they must 
take it. “ Purchase or competition ”,may be considered 
the motto of the Bill. 

“ Other sources of supply” is a phrase which covers a 
very extensive scientific problem. If the London Water 
Authority is really to weigh the comparative advantages 
of buying up the old supply, or bringing in a new supply 
derived from “other sources,” it may be some time 
before it is able to make up its mind as to the 
best course. But the mode of procedure will hae 
very considerably on the men who are invested with the 
proposed powers. The Vestry delegates who hold their 
occasional sittings in the Vestry-hall of St. Martin’s-in- 
the-Fields have urged the Home Secretary to provide 
for the direct election of the members who are to consti- 
tute the Authority, and there is an expression in the 
Government notice which looks as if that principle were 
to be adopted. Thus we are told that the new Authority 
is to “ represent the consumers of water in the metro- 
polis and adjacent districts.” But allis vague at present, 
and it is possible that when the Bill appears it will be 
found to propose a “filtrated” Board, derived from the 
Corporation and the Metropolitan Board of Works, 
together with “a due representation” of the outside 
districts, as recommended by the Select Committee. If 
we are to ju of a Board so constituted, by the spirit 
which the local authorities generally display on this 
subject, we should expect to find it implacably hostile 
towards the Companies. For this reason we should look 
for a proposal to introduce a new supply. But some of 
the authorities, especially the Parochial Vestries and the 
District Boa: are keenly alive to the inconvenience 
and loss affecting private interests which would accrue 
from having the streets pulled up all over London. If 
this feeling prevails, there will be some timidity about 
the “ other sources,” unless the new supply can be turned 
into the old mains. We might rather expect the Water 
Authority to incline ultimately in favour of a purchase 
of the existing undertakings, using the threat of a com- 
peting wy op in order to obtain reduced terms. Finally, 
there is the alternative of a compulsory purchase, and it 
is possible that the Companies will prefer that procedure 
to any other. 

Before, and above all, we have to consider the attitude 
of Parliament on this question. The House of Commons 
is virtually the municipality for all London, with 
the Home Secretary for Lord Mayor. Parliament takes 
the metropolis under its wing, and is moog Sag creating 
a rival, The Water Authority will not likely to 
have very great powers in the first instance. As for the 
Water Companies, they have probably lost all taste for 
negotiation, and will now stand at bay. In the distance 
there are other potentates—the Turk, the Greek, the 
Russian, and the Basuto. Perhaps before the Water 
Bill is introduced there will be a general war, or a new 
Administration, leading to an entire change in the 
aspect of the London water supply question. Political 
elements may thus interpose to derange the programme ; 
but although these con pencien may occasion delay, we 
cannot suppose that the Water Companies will be allowed 


to remain unmolested. Both sides of the House are 
pledged to do something, and for the whole affair to 
issue in nothing would be too absurd. But that the 
London Water Authority will have power given to them 
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at the very outset to go and buy up the Water Companies 
is out of the question, unless the terms are first of all 
arranged to the satisfuction of Parliament. A scheme 
is wanted for the settlement of the entire subject. After 
all we may expect that the petitioning Authority will 
have to prepare the scheme, and then come before Par- 
liament for statutory powers to carry it out. Such is the 
proposal which appears at the end of the report of the 
Select Committee, and the Legislature will not be likely 
to let matters travel any faster than the safe pace thus 
prescribed. If Sir W. Harcourt could pay sufficient 
attention to the subject to prepare a scheme himself, a 
Session might be saved ; but we fancy the Home Secre- 
tary has too much other matter on his hands to leave 
him at leisure for a task which proved both burdensome 
and perilous to his predecessor. 


COMPOUND ENGINES. 


Ir is, we think, a for any engineer to read the 
report, which we publish on page 397, of the results of a 
trial of a compound portable engine at Leiston, without 
perceiving that to Messrs. Garrett belongs the credit of 
making a new departure in steam engine construction. 
The engine in question has given a higher duty than any 
other non-condensing engine, save certain locomotives 
which are mentioned in Mr. D. K. Clark’s “ Railway 
Machinery,” whose performance has been recorded. It is 
not impossible that equally good results may have been 
obtained, but nothing has been publicly said about them. 
The conditions under which the test of Messrs. Garrett’s 
engine were made preclude the possibility of falsifica- 
tion. Indeed, as will be seen, the firm make the power of 
the engine less than we do ; a fact easily explained by the 
circumstance that we retained in ourown possession all the 
diagrams save one pair, which chanced to be smaller than 
the average, and that their calculations are based on the 
nominal number of revolutions—174 per minute—whereas 
they were more than half a revolution higher. We have 
no reason to doubt that the engine actually worked 
throughout the run up to 34 indicated horse-power, 
and that it consumed the while but 7341b. of steam 
per hour, thus giving out 1-horse power for 21°58 Ib. 
of feed-water per horse per hvour. This perform- 
ance is so unprecedented in a non-condensing engine that 
its closer examination cannot fail to prove interesting and 
instructive. To what was it due? What are the pecu- 
liarities of the engine which led up to the attainment of 
so admirable a result ? 

Before we attempt to answer these questions it is as 
well to compare the work of a pound of steam in this 
engine with the work of a pound of steam giving out its 
energy under somewhat similar conditions in other 
engines of the best type. In Messrs. Garrett’s engine each 
pound of steam did work equivalent to lifting 91,751 Ib. 
one foot high. The highest previously recorded perform- 
ance was that of the Reading Ironworks Company’s 
racing portable engine during its trial at Cardiff, in 
1872, when each pound of steam developed work 
equivalent to lifting 68,197 lb. a foot high ; and the next 
best performance was that of Messrs. Clayton and 
Shuttleworth’s engine, which during the same trials gave 
out 62,727 foot-pounds of work per pound of steam. 
These latter figures are calculated for the brake and not 
for the indicated horse power; adding to them 10per 
cent., which is more than sufficient for the difference 
between brake power and indicated power in racing 
engines, we have for the following comparative figures, 
Garrett’s engine, 91,751 ; Reading Ironworks Company’s 
engine, 75,016; Clayton and Shuttleworth’s engine, 
68,999. Thus the compound engine has beaten the best 
public performance on record by 16,735 foot-pounds per 
pound of steam ; or in other words, the Reading Iron- 
works engine got out of each pound of steam only 73°5 
per cent. as much power as the Leiston engine did. It 
must not for a moment be forgotten that we are not now 
dealing with the performances of boilers, but with 
those of engines only. Many .of our readers will 
no doubt say that the peculiar economy of the 
Leiston engine is due to the circumstance that it is 
a compound engine. This is no doubt true, but it is 
only a part of the whole truth. On the one hand, there 
are many compound engines at work which are not nearly 
so economical, and on the other, non-condensing, non-com- 

und, engines have done even better work. Mr. D. K. 

ark states in his “ Railway Machinery” that the Great 
Britain locomotive on the Great Western Railway has 
developed 1-horse power for every 18°19 lb, of feed-water 
pumped into the boiler. It will not, indeed, be disputed, 
we think, that to something more than the bare fact that 
the steam is worked through two cylinders instead of one, 
the economy of the Leiston engine must ultimately be 
traced. The something more is no doubt the mainten- 
ance of the cylinders at a very high temperature, and the 
consequent prevention of condensation. During the 
whole run it was impossible to obtain more than two or 
three drops of water from the cocks of either the high or 
low-pressure cylinder. If our readers will examine the 
diagrams which we publish, they will see that the high- 
pressure cards are very peculiar. The high-pressure 
cylinder developed only 13-horse power out of a total of 3 
although it was proportioned to develope one-half the tota 
power. The addition of a condenser should have made 
matters worse, by increasing the power of the low-pres- 
sure engine. It will be seen that the pressure is fairly main- 
tained in the high-pressure cylinder up tonearly half-stroke ; 
expansion then commences, and the pressure falls rapidly 
from 97lb. above the atmosphere to 341b. At this point 
the high-pressure piston is at the end of its stroke ; but 
the low-pressure piston is at the middle of its stroke, and 
as steam is also eut off at about half-stroke in the large 
cylinder, it cannot take the exhaust steam, which is 
accordingly retained in the pissages and valve-chest, 
which constitute the intermediate receiver. As the - 


pressure piston makes its return stroke, it continua 
reduces the space available for holding the steam, whic 
at the end of the previous stroke was equal to the whole 
cylinder, plus the spaces and passages ; but it gradually 


becomes less and less as the piston advances in the 
cylinder. The result is that the pressure rises rapidly, 
and by the time the high-pressure piston has made 
about half its stroke the pressure in the receiver has 
risen from 34 lb. to 50 Ib. At this time the low-pressure 
piston has reached ihe end of its stroke, and the valve 
opening, the low-pressure cylinder begins to take steam 
out of the receiver, and it would be imagined that the 
back-pressure in the high-pressure cylinder would imme- 
diately fall. But it does nothing of the kind, partly 
because the high-pressure piston is still moving rapidly 
and reducing space, while the low-pressure piston is yet 
moving slowly. Yet this fact will not alone suffice to 
account for the form of the diagram, the explanation of 
which lies, we believe, in the following fact :—More 
steam than was, in one sense, needed to fill it, was 
admitted to the high-pressure cylinder, to compensate 
for the condensation which always takes place. A por- 
tion of this steam, again, wascondensed in the performance 
of work during expausion ; but as soon as compression 
took place in the way we have pointed out a part of 
the water of condensation was re-evaporated in a way 
and for reasons which have been clearly expained by 
Clausius. A very considerable advantage is apparently 
gained in this way, not because the pressure is elevated, 
but because dry instead of wet steam is supplied to the 
low-pressure cylinder ; and itis well known that economy 
cannot em be had if free water be present in the 
steam. If, on the contrary, the pressure had continuously 
fallen from the time the exhaust port opened, as is the 
rule, the power developed in the small cylinder would 
have been augmented, while that in the large cylinder 
would have been decreased, but we have no doubt witha 
direct diminution of economy. Indeed, we understand 
from Messrs. Garrett that when they set the slide valves 
so as to throw more work on the high-pressure cylin- 
der there was a considerable increase in the consump- 
tion of fuel. As matters now stand, the initial tempera- 
ture of the steam as it enters the cylinder is 338 deg., 
and that of the metal of the cylinder with which it first 
comes in contact cannot be less than 298 deg. The dif- 
ference is only 40 deg. If, however, the back pressure 
had fallen say to 25 lb., the temperature would have been 
267 deg., and the difference would have been 71 deg.; 
and it is not too much to say that the initial condensation 
in the high-pressure cylinder would have been greater than 
it now is in the ratio of 7 to 4 at least, the total quantity of 
steam per indicator passing through the engine remaining 
the same, and this result might be at once brought about, 
either by increasing the size of the intermediate receiver, or 
by cutting off the steam later in the stroke of the low- 
pressure piston, or by altering the angle between the 
cranks of the two engines ; from which may apparently 
be drawn the lesson that, contrary to received opinions, 
the greater part of the whole work ought to be done in 
the low-pressure cylinder, and the reservoir ought to be 
kept as small as may be. 

urning to the low-pressure cylinder, we find that the 
initial pressure in it is higher than the terminal pressure 
in its fellow, which is a most unusual condition of work- 
ing in compound engines. It amounts in the particular 
set of diagrams with which we are now dealing, and 
which Jhave been taken haphazard from a consider- 
able number, to 47 lb. above the atmosphere, or only 3 lb. 
less than the back-pressure in the high-pressure cylinder 
at half stroke, that is to say, at the moment when the 
low-pressure cylinder took steam. There is some wire- 
drawing in this cylinder, and some falling off of pressure 
due to condensation. When the valve closed, the high- 
pressure piston having reached the end of its stroke, the 
oe on the low-pressure was 30]b., or about 18 lb, 
ess than that in the high-pressure cylinder. We have 
no doubt that some advantage would be gained by the 
ports being a little larger, so as to diminish this wire- 
drawing. On the whole, however, there is not a great 
deal to complain of about the low-pressure diagram, 
It may be held that this engine would have 
given out still better results had it been fitted with 
a condenser; from this concluson we see reasons 
for dissenting. The vacuum would have nominally 
augmented the effective pressure in the large cylin- 
der by about 10 lb. on the square inch, raising it from 
23°5 lb. to 33°51b., and augmenting the power from 21 
indicated to over 29 indicated horse-power. The present 
range of temperature in the low pressure cylinder is, 
however, between 212 deg.—for the cylinder when the 
engine is running never contains air—and 290 deg. or 
78 deg., whereas, had a condenser been added, the range 
would have extended from 120 deg. to 290 deg., or through 
no less than 170deg., increasing the weight of steam 
condensed at least 2} times. The immediate result of 
the use of a condenser would no doubt have been a fall- 
ing off in the pressure in the large cylinder, and a corre- 
sponding loss of useful effect. 

We may sum up what we have written by saying that 
the great duty of Nicene. Garrett’s engine appears to us to 
be due to the high back pressure maintained in the small 
cylinder, and in a secondary degree to the circum- 
stance that the engine is not fitted with a condenser. 
For very smail engines, such as this is, condensers are a 
mistake, the extra labour required to overcome the 
resistances of the engine with its air pump, and thecylinder 
condensation, running away with all the benefits to be 
otherwise had. We are not aware that attention has been 
called to the advantage to be gained from working com- 
pound engines with asmall intermediate receiver, emay 
add as tending to strengthen the proposition, that among 
the most economical compound engines afloat, are some 
which have no intermediate receivers whatever save he 
short and small passages, and these give diagrams wit 
high back pressure. If it be found on further examina- 
tion that the employment of high intermediate pressure 
is a source of economy, modifications can readily be made 
in design to attain the requiredend. Itis to be regretted 
that as Messrs. Garrett’s engine has to be delivered to its 
purchaser innmediately after the Smithfield Club Show, 
we_shall not have an opportunity afforded us of further 


testing this point. We venture to a that Messrs 
Garrett will consent to let it be further elucidated as soon 
as they have another compound engine ready. Meap. 
while, our readers will do good service if they will collect 
and forward to us for publication any data they can obtain 
concerning the relative economical performances of com. 
pound engines with intermediate receivers of various 
dimensions as compared with those of the cylinders, 


MACHINERY STEEL, 

Tus term, as used in Sheffield, has aow a much wider 
signification than it a few years ago. The histo 
of mechanical art undoubtedly comprises a full considera. 
tion of gradual changes in the employment of materials best 
suited for structures and for machines. It is a knowledge of 
these which imparts so much interest to gaunt and cumbrous 
devices, which, alas!—for the engineer as well as the pro. 
fessed archeologist may be allowed some sympathy with the 
past—are now rarely to be met with; where bulky wooden 
‘‘arbours” and cog wheels of a quaint and primitive 
aspect proclaim unmistakeably their origin consule Planco, 
During the early part of the present century, and even before 
railway days, a transition period—during which cast iron 
slowly delanod wood—occupied many years ; and framework 
of a massive medieval appearance gradually assumed outlines 
of greater lightness and elegance, Next came a nearer coin. 
cidence with the railway era; a greater development of 
wrought iron, which for many purposes, and even for frame- 
work and columns, gradually pushed cast iron aside, especially 
when lightness in combination with strength had especially to 
be considered. Gradually in this way the fine Gothic frame. 
ing which could be seen in the engine-rooms of large steamers 
propelled by side-lever engines—a ‘‘ thing of beauty” in the 
eye of its Scotch designer, but not destined assuredly to be 
‘fa joy for ever”—was displaced by comparatively light 
wrought iron columns and tie-rods, until that form of engine 
itself became obsolete and a thing of the past. The cast iron 
girders which were used for carrying railways over public 
roads and narrow streams were abandoned in favour of plate 
iron structures ; while in the moving parts of the engines and 
machines, ponderous crossheads, connecting-rods, beams, and 
bars of every kind were formed of the more ductile material, 
It would be hard to assign a term to their process of develop- 
ment; certain it is that the need for lighter, stronger, 
finer material is more pressing than ever. The more the 
requirements of mankind are satisfied, the more do they seem 

crave, and we have little expectation of seeing in our time 
any material which will be considered as leaving no more to be 
desired. During the last few years another very decided 
change has been going on in the gradual adoption of steel by 
both the civil and mechanical engineer. Steel steamships 
are now accomplished facts ; and it is generally known that 
some of the most massive parts of their machinery, as shafts, 
propellers, pistons, and piston-rods, are frequently made from 
this material. Not only, however, has steel toa large extent 
displaced wrought iron, but it has deprived cast iron also of its 
raison d’étre in many of the functions yet left to it, ‘There 
seems to be a considerable prospect, in fact, that in a few 
years cast iron will be looked upon simply as the “first 
cause ” of steel, unless, indeed—which is not improbable—we 
arrive at the manufacture of steel direct from the ore. Where 
hardness as well as strength are of prime importance, there 
has already been a very considerable substitution of steel in 
place of cast iron. In axle-boxes, horn blocks, slide blocks, 
and other such objects, steel is now a employed by all 
our best engine-builders ; nor have the advantages of employ- 
ing steel castings for spur, bevel, and worm wheel gearing 
been less appreciated. For this last case it is not too much to 
say that there are many rolling mills for small rounds, wire, 
&c., which could not now be carried on at all to any profit 
but for the durability of the steel gearing by which they are 
driven. Not only is this the case, but with mills which are 
perhaps not so heavily tasked, such as ordinary 10in. and 
12in. trains for rounds, squares, and spring steel, the applica- 
tion of steel gearing secures a great extension of efficiency. 
In the ordinary 10in. train we have a pair of pinions of, say, 
3in, pitch and 12in. broad, or formed, perhaps, in two steps 
each 6in. broad. In the ordinary 12in. train, the pinions are 
of 3}in. to 34in. pitch and 15in, broad, or ‘‘ stepped” in two 
lengths each of 74in. We do not find that such pinions, if 
made of the best cast iron, will ran more than three years, if 
the mill be doing a fair amount of work; but it is cer- 
tain that with steel gearing this endurance is at least 
trebled, and in all such cases we may expect, barring 
accidents, a life of from nine to ten years. This pro- 
longed durability has led to the employment of steel gearing 
even on the very largest scale. Our attention has lately been 
drawn to a casting of this kind from the Grimesthorpe Foundry 
of Messrs. C. Cammell and Co., of Sheffield, which is larger 
than we imagined could as yet be produced in thiscountry. This 
casting is a large spur wheel for a rolling mill in Scotland ; it is 
9ft. Lljin. diameter at the pitch line, with a pitch, of teeth 
= 6,4in., and breadth of teeth = lft. Gin. The diameter of 
the pinion supplied with this wheel—to Messrs, Turnbull, 
Grant, and Jack, engineers, of Glasgow—was 3ft. fin. The 
weight of the steel wheel when cast was 16 tons, and when 
finished, between 13 and 14 tons, and of the pinion 48} ewt. 
We cannot but anticipate when we see such ponderous steel 
castings coming into use that we are still in the day of small 
things as regards steel. We believe this material will be 
more and more employed until in its turn it succumbs 
to the merits of some fresh metallurgical marvel yet in the 
unknown future, 


FURNESS RAILWAY EXTENSIONS. 


One of the schemes of which notice has been given for the 
next session of Parliament is that promoted by the Furness 
Railway, and the fact that that company has again to ask for 
powers to extend its system and to increase its capital is one 
of the most telling testimonies to the growth of the great 
district it serves. The company is now a comparatively old 
one ; it has derived the chief part of the prosperity it has 
long enjoyed from the mineral traffic, but it is preparing to 
introduce the goods traffic on a larger scale than that it has 
known. Practically, it may be said that two-thirds of th~ 
revenue of the company is derived from the carriage o1 

oods traffic, that o engers being subsidiary thong 
It has spent account abcut £5,700,000, 
and without including that now proposed to take powers for, 
it further proposes to spend £100,000 more on the works that 
are contemplated. At last half year it paid a dividend at 
the rate of 64 per cent. per annum, and as its increase in the 
revenue for the current half-year is higher in ion 
than that of any other railway, its prospects must be con- 
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sidered excellent, During the weeks that have passed of the 

resent half-year the traffic receipts of the Furness Railway 
fave been at times higher than those for corresponding periods 
last year by not less than twenty-five per cent.—a rate of 
increase Which is rarely equalled, and which certainly 
betokens the vitality of the great district it serves. The 
recent opening of the Ramsden Dock at Barrow has brought 
traffic to that port of a far higher class than had previously 
been drawn there, and the entrance of the port into the 
American trade must in the future give to its goods and 
cattle traflic a growth.stich as it has not yet known. 
Altogether the traflic of this singular little line must 
be said to promising, and fully to justify the 
proposal to increase the capital of the company, and to 
extend some of its traffic facilities. It is evident that the 
trade in hematite iron is growing, and despite the success of 
the Thomas-Gilchrist process, it seems to have the elements 
in it of immediate future growth, for the use of steel is 
extending, and there will be for that from the pure ores of the 
North-west an increased demand; whilst that demand must 
be expected to be intensified if steel is early and largely 
used in the construction of vessels, As one of the two great 
North-western centres for the production of hematite iron, 
the Furness district should grow with the growth of that 
trade, and it is well that its railway is in the hands of men 
who take a look ahead at their responsibilities instead of 
following the trade, and of delaying its growth. With the 
future of its district that of the Furness Railway is bound 
up, and the application that the Furness Railway Company is 
making shows that its faith in the fature is great. 


RECKLESSNESS IN MINES, 

Pror.E who live in a colliery district are every day brought 
face to face with most astounding instances of the foolhardi- 
ness of men engaged in the perilous occupation of coal-getting. 
Nothing is more common than for colliers to go down into the 
fieriest of the fiery Barnsley seams with matches in order 
that they may smoke; and as the safety lamp is fre- 
quently the emitter of a somewhat “shady” light, they 
appear to have frequent recourse to candles and other naked 
ents. At any moment ‘‘the sweet solace of smoking,” as 
one miner put it the other day, might cause an explosion 
which would kill himself and a hundred of his fellows; 
while the unprotected candles might ignite a body of 

liberated by the next stroke of his pick, and bring about 
feath in one of its most fearful forms. aving gates open 
and neglecting to sprag roofs are other fertile sources of peril, 
the results ot which, though seen every day, do not deter 
men from similar reckless practices. Nor is this foolhardi- 
ness confined to the colliers. There are occasional cases in 
which those above them do not discharge their duty in the 
regular examination of the ways. An underviewer may walk 
the pit for ninety-nine times and find nothing to alarm him; he 
may neglect it the one hundredth time, and almost inevitably 
the single omission will cause the calamity which seemed so 
far off, Only the other day a deputy underviewer in the em- 
ploy of a Derbyshire colliery was sent to prison for three 
months with hard labour for permitting the use of naked 
lights in a colliery where strict rules had been laid down 
that only safety lights should be used. This sentence, though 
it seems severe, must have a salutary effect. Itis not enough 
that the man ‘‘meant no harm ;” by his permitting the use 
of candles he might have hurried a hundred men to eternity, 
and the usual fine of ten shillings and costs, though accom- 
panied by a caution, is altogether inadequate to the gravity of 
the offence. We wonder whether the liability imposed by the 
Employers’ Liability Act between two classes of mining 
workmen will make any difference. 
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Breweries and Maltings: their Arrangement, Construction, 
Machinery, and Plant. By F.R.1L.B.A., 
F.G.S8. Second Edition. Revised and partly rewritten b 
Freperick Cotyrer, M.LC.E, London: E, and F, 


pon, 

Tue contents of this book do not bear out its title ; the 
latter is comphehensive, while the subjects are dealt 
with in the most meagre fashion. The authors deal in 
generalities, saying just enough to let any reader see that 
for any definite information he must consult the authors 
in their 7 as brewers’ consulting engineers. For 
instance, should any one start the construction of a 
brewery, they will learn a foundations, that 
“when concrete is to be used, it should be done under 
competent advice. ... Soils viewed as foundation soils 
may be divided into three classes, on the peculiar 
features of each of which a few words may here 
be usefully given. To the first class belong solid 
rock, compact stony soil, some tufas and hard clay, 
which yield — the pick. . . In some founda- 
tions of this c fissures of greater or less width are 
sometimes met with, which require certain precautions 
in forming the bottom. . . . In sand, water is often 
met with, in which case special precautions will have to 
be taken.” This is a sample of what the authors con- 
sider may be “ usefully given” on brewery foundations. 
“Designing a brewery” is treated much in the same way 
the whole subject occupying eight pages (demy 8vo.) of 
large type in widely separated lines, nearly half of these 
being taken up with notes on asphalte, and concrete, and 
cement as materials for floors, the following being found 
under the above head :—“ Portland cement is made by 
mixing definite proportions of chalk and carbonate of 
lime, with the argillaceous deposit of certain rivers, the 
waters of which flow over clay and chalk. In this 
country the Medway—or rather the bays and creeks on 
the sides of it—affords the best material.” A little 
more “information” on cement is given, and the 
last page and a-half of this chapter is occupied with tables 
of the strength of cast iron columns and of wrought and 
cast iron joists or girders. A chapter on engines and 
boilers is given, and is very much of the “ general 
remarks” part of a specification. The following chapters 
are much of the same order, the whole of the chapters on 
machinery and apparatus, of which there are ten or 
eleven, consisting of meagre notes, and not one single 
illustration. Maltings are disposed of in less than seven 
pages. Twenty lithograph page plates are given of sectional 
sizes, these. illustrations being o i m c so 
that the lack of illustration inthe other part of the work is 
not remedied here. Nearly one-fourth of the pages consist 


of a practically useless list of patents relating to malt 
and a their treatment, and substitutes, the list bei 
chronological, and neither alphabetical as to name o 
patentee or subject. Wewill not say that the book has 
nothing in it, but we must say it is very disappointing, 
and contains little that justifies its title. The publisher's 
work is well done. 


BREWING IN AUSTRIA. 
No, VI. 

However good beer may be in the first instance, if it 
be stored in dirty barrels it will be ruined. In this 
country casks are washed by steam, and many ingenious 
machines have been devised for this purpose. Austrian 
brewery engineers have not stood still in this matter. 
We illustrate on p. 404 a set of cask washing ma- 
chinery manufactured by Herr Ferdinand Scheil, of 
Frankfurt. This is a most successful machine, and 
thoroughly washes the barrels inside and out at 
the same time. The operation is as follows:—The 
driving power—as shown in Fig. 36—is communi- 
cated to the pulleys a a, and through the spindles 4 to 
the conical wheels ¢ c, and the latter being keyed on the 
hollow vertical spindle d, to which the frame C C of the 
actual washing apparatus is fixed, the barrel is rotated 
on its horizontal axis, The brush spindle ee, with the 
articulated arms to which the two brushes // are fixed 
according to the shape of the barrel, remain at rest, and 
have only a vertical movement, which is rendered auto- 
matic by the lever A and the counterweights B. As the 
main arms CC rotate the two vertical spindles g g' are 
set in motion by the two spur wheels 4h! gearing into 
the toothed rim 77 resting on the block frame D, Through 
the spindles 7 g' motion is communicated to the conical 
wheels & k', by which the spindles //', between which the 
barrel is gripped by the indented clips p p', are driven, 
and the barrel es to revolve on its horizontal axis. 
The distance apart between the clips, z.¢, “the tension,” 
is regulated by the hand wheel m through the pinions 
nn' and the screw spindles o0'. The brushes 7r' for 
cleaning the ends are kept against the barrel by means of 
the levers and counterweights g. It will thus be seen 
that the barrel revolves on its vertical and horizontal 
axis at the same time, and when half filled with water is 
thoroughly washed out inside while the exterior is being 
scrubbed on all sides by the brushes. The old methods 
are shown in Figs. 37 and 38. 

Numerous machines for weighing grain automatically 
have been invented in various countries. We illustrate 
one invented by Herrn A. Kaiser, of Munich, which is 
considered very good in Austria. Fig. 39 represents the 
machine in its highest position, i.e, empty and prepared 
for the inflow of the grain ; Fig. 40 the position in which 
the beam is horizontal and the inflow opening reduced in 
area; and in Fig. 41 the actual scale is in its lowest 
position and the outflow fully open. The action of the 
apparatus is as follows :—As soon as grain passes through 
the hopper the scale falls gradually from the position 
shown in Fig. 39 to that represented by Fig. 40. Here 
there is a short pause, during which the malt can only 
enter through the reduced opening. The scale hangs 
now perfectly free. As soon as a balance is attained the 
beam sinks, and in doing so closes the inlet, and the scale 


comes into the position shown in Fig. 41. The scale or 


weighing vessel empties itself in this position completely, 
and if the outflow clapper be not held open by any stop- 
page in the passage of the grain the scale returns auto- 
matically to its original position. Each operation is 
me os by clockwork set in motion by the movement of 

“ig. 42 represents the gauging apparatus recogn y 
the Excise Ceecetinn A is the apparatus, fed from 
the reservoir B; a is the dividing plate ; >, the floa 
which acts on the dividing plate by means of the cor 
passing over the rollers c, c’ ; and d, the counter-weight 
attached to a over the pulley c”. e and / are the cocks 
between the apparatus and the barrels; 9g, a stop-cock ; 
h, the feed-pipe ; and 7, a bent pipe with flat outflow, to 
op the water falling on the float. C is the barrel to 

gauged, and D the drainage. The manipulation is 
self-evident from the engraving. 


Nava EnGineer Apporntments.—William T. Pover, engi- 
neer, to the Pembroke, additional, for the Sappho; and Thomas 
7 Hyde, engineer, to the Pembroke, additional, for Reserve 
office. 

Ramway Accrpent France.—Last week an accident 
occurred on the Ceinture Railway of Paris, through a passenger 
train running into a goods train which was shunting, the signals 
being clear for the passenger train. Had it not been for the 
brake—the Westinghouse—the consequences would have been 
disastrous, as, owing to a curve, the driver had only fifty yards 
to stop in. He, however, applied the brake, and saved the pas- 
sengers, but a good deal of damage was done. The performance 
of the brake on this occasion has given much satisfaction to the 
railway company. 

Evecrriciry oN Boarp War Surps.—The subjoined Fleet 
Circular has been issued :—‘*‘ My Lords Commissioners of the 
Povmcene § are pleased to direct that in future the captains and 
commanding officers of her Majesty’s ships and vessels are to 

held responsible for ascertaining that the continuity of the 
lightning conductors on board the ships and vessels under their 
command is complete, and also for maintaining such lightni 
conductors in a state of efficiency. In ships which have ar 
vanometers on board the conductors are to be tested periodi- 
cally, and in ships which are not supplied with such instru- 
ments the commanding officer is to apply for the conductors to 
be tested, when an opportunity offers, at a dockyard.” 

Tur or SUTHERLAND aT Stanton Lxonworks.—On 
Wednesday week, the Duke of Sutherland, who is well known as 
being interested in many large undertakings, visited the exten- 
sive ironworks of the Stanton Ironworks Company in the 
Erewash Valley. He was accompanied by Mr. Easton, engineer, 
of London, and other scientific gentlemen, who were much 
interested in ingpersing the plant and modern improvements 
lately introduced into the manufacture of cast iron pipes, 4 the 


latest and most improved system. The em- 


c party expressed 
selves much pleased with the manner in which the foundries were 
laid out with @ view to the economisation of Jabour, the working 
of the nyarenls cranés, and the excellént make and finish of the 


e party retarned to y the five o’clock train 
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THE IRON, 


COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


TuEre is this week less doing at the leading mills and forges of 
Staffordshire. The demand for high-class iron is diminishing, 
and orders for bars and for plates are difficult to book at £7 10s. 
for the former. At the same time, round shafting bars are in 
improved demand at certain foremost establishments. 

Some fine girders are under manufacture this week at the 
Round Oak Works of the Earl of Dudley. Only high-class iron 
is being used, and the _— are a ton in weight, the girders when 
trimmed being sbout 18 cwt. each. By the aid of the Casson- 
Bicheroux gas furnaces, in which slack eval is burnt, and which 
are employed with so much success at these works, the piles are 
heated and rolled off at once without reheating. ‘lhe mill where 
these girders are being produced has just been fitted with some 
new appliances upon the American principle. The piles are 
conveyed from the furnaces to the rolls with the tongs, suspended 
by a chain to a pulley, which runs upon a hanging bar having an 
incline towards the rolls. At the entrance to the rolls there is 
revolving roller, which immediately conducts the piles into the 
specific grooves. The girders are to the order of the War-oftice, 
and are to be employed in connection with the working of the 
52-ton guns. 

To-day—Thursday—in Birmingham there was no falling off in 
the ag ae of the galvanisers, who have this week received, 
from New Zealand in particular, orders which have sensibl 
augmented their previous considerable list ; the sheet mills whi 
meet the galvanisers’ demand are alone in active employment. 
But tbe quotations of makers have scarcely at ali strengthened 
for early delivery, albeit scrap of the quality which the sheet 
mills need was quoted to-day at a rise of 12s. 6d. per ton upon a 
month, and of 7s. 6d. a ton upon a week ago. or could good 
buyers who have been lately out of the market purchase scrap at 
less than a rise of from 7s. 6d. to 10s. upon their last previous 
transactions. The sheet firms who last week quoted £7 15s. for 
singles were ready to accept that figure to-day, while others 
would book at £7 10s., with 20s. more for doubles, and a further 
30s. for lattens. Ten shillings on the top of these figures would 
here and there be accepted for delivery to the end of June next. 

The prices alone obtainable for sheet iron are kept down by an 
event at which, it will be remembered, I hinted as probable—the 
coll of the attempt to get up a sheet makers’ association to 
regulate prices. All further movement in the matter is, for the 
present, abandoned. Manufacturers’ positions are very different 
in numerous cases, and their respective interests diverse. The 
number of firms I may report is over forty. That number will 
be increased by the starting by new tenants of the sheet mill 
belonging to the Darlaston [ron and Coal Company at Darlas- 
ton. The concern has the denomination of the Anchor Sheet 
Iron Company; but the title must not be mistaken for the 
Anchor brand of the Hope Company, which is engaged in the 
po ga sheet iron trade on the edge of the Worcestershire 

istrict. 

Best stamping sheets were difficult to sell in Birmingham 
to-day, and also yesterday in Wolverhampton, in other than very 
small lots. Every home buyer not alone of this, but likewise of 
every other class of iron, showed a determination so to restrict 
purchases as to keep down the ensuing Christmas accourt. 

Tin-plates likewise displayed less vigour, and might occasion- 
ally have been bought on slightly easier terms. 

he Church-lane Ironworks, ‘Tipton, having been acquired by 
Mr. Hoddell, of that city, will be started early in December, to 
make strip iron, mainly under the management of Mr. John 
Whitehouse, lately of the Ridgacre Works, West Bromwich. 

The district pig trade is better, and smelters are asking higher 
rates. All-mine hot blast is quoted at from £3 5s. to £3 10s., and 
stocks are not excessive. Part-mine is £2 15s. to £3 2s. 6d., and 
for common cinder the lowest figure is £2, and many makers are 
asking £2 2s. 6d. Derbyshire and Northampton pigs are 23. 6d. 
per ton dearer than they were at quarter-day, and the price then 
was thought high in comparison with the rates obtained for un- 
marked bars. rbyshire * pigs were to-day variously quoted at 
from 48s. 6d. to 52s, 6d. Hematites were strong at 70s. upwards, 
but were neglected. 

One furnace for making best iron has been blown in by the 
Barbor’s-field Company, Bilston, and one by Messrs. G. and R. 
Thomas, Walsall. 

All the local pits are doing more work and collieries are better 
employed. Large quantities of Cannock Chase coal are still 
coming to the ironworks for forge purposes at 6s. 6d. per ton 
into boats. The recent frost is causing ironmasters and 
merchants to show a disposition to lay in stocks. The best 
house coal realises the full 1s. per ton advance before announced. 

The arbitrators under the South Staffordshire Mines Drainage 
Acts have issued their draft award for a mines drainage rate for 
the Old Hill district of 6d. per ton on ironstone, coal, and slack, 
and 3d. per ton on fireclay and limestone, as the maximum 
amount. Appeals against the draft award will be heard by a 
joint — of arbitrators and commissioners on the 11th of next 
month. 

It has been resolved at a council meeting of the Oldbury 
J mee Broadley, and West Bromwich Miners’ Association that, 
“Finding the mineowners who are now loudest in advocating 
mutual assurance did not do so before the Employers’ Liability 
Bill was passed, the council earnestly requests all miners not t 
join in any principle of assurance whatever, and would advise 
workmen everywhere to reject such proposals, seeing that live 
are frequently sacrificed by negligence and incompetence.” 

At a meeting of ironworkers held at Walsall it has been 
resolved, ‘‘ That being of opinion that those clauses of the wages 
sliding scale which have reference to railway dues, freightage, 
insurance, discount, and commission should be withdrawn, this 
meeting herewith instructs the operative secretary to give the 
requisite notice of the ironworkers’ claim for such alterations in 
the wages scale as will place it upon a more equitable basis.” 
Similar resolutions have been _— at meetings held in other 
parts of South and North Staffordshire and East Worcestershire. 

Reports continue to reach me of the increased activity of 
certain of the constructive engineers. One firm at Darlaston— 
Messrs. Jesse Tildesley—state that they have nine months’ work 
upon their books. Amongst the work are 700 tons of bridges for 
a Manchester railway ; the whole of the ironwork, amounting to 
850 tons, and including twelve bridges, required for an extension 
of aline south of London; and some capital boiler orders for 
local collieries. From Bilston I hear of the boiler yards being 
much busier, some of them on account of manufactories in the 
neighbourhood that are about restarting. In the same town a 
growing demand is experienced for Shelley’s patent roofing bar, 
which permits of glass roofs being erected without the use of 
putty, and contracts for the bar are being placed by the inventor 
at numerous foundries. Amongst the railway orders now in 
hand for this invention, the stations at Brighouse—Yorkshire— 
ee a and the Waterloo Station—Liverpool—may be men- 
tioned. 

A Wolverhampton engineering firm are expecting to book in a 
day or two a valuable Irish contract. The orders that are being 
cleared off from that town include all the ironwork for a new 
station at Wellington in connection with the junction of the 
London and North-Western and Great Western companies ; 
and the ironwork for. the Tunbridge Wells public works. 
Heating apparatus is in better demand with the advent of 
winter. Daseare, Jos. Evans and Sons have secured a £100 
contract this week from the Wolverhampton School Board for 
such apparatus. 
\. Messrs. Jos, Wright and. Co., Limited, Tipton, have just 
booked an order for two Berryman heaters of the size from 
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the Birmingham Canal Navigations, for erection at the Ocker- 
hill pumping station. Before the heaters were introduced to them 
the company had determined to supply its boilers with tap 
water at a cost of £1100 yearly, but the purifying operation 
of the heaters will now permit of its continuing to use 
water. 


The heavy ironfounders are well booked up, and several con- 
tracts have been taken from gas companies for pipes and lam: 
posts ; and mill and forge work is being ordered in considerable 
quantities. Light ironfoundry is in steady demand, with prices 
rather firmer, owing to the rise in the value of pig iron. 

Additional ye! is being employed in the manufacture of 
cut nails. The Stirchiey Nail Company, Shropshire, are now 
producing by this means cut nails to represent every description 
of forged nail, and by American machinery they are about to 
produce 2hin. steel —_ headed, and having either chisel or arrow 
points as may be needed. x 

This week’s advices from South America are all encouraging. 
Mexico is better than ever, mainly for railway requisites. Buenos 
Ayres is greatly inspirited, for its wool crop is realising from 25 
to 50 per cent. more than upon any previous occasion. India is 
oy except from the iene provinces of Calcutta, where 

e drought is proving disastrous. The Cape mail delivered on 
Tuesday is of diminished value, and great concern is expressed at 
the drafting for the Basuto War of numerous bread-winners from 
the tradesmen’s stores and the workshops. The New Zealand 
mail has brought an increased amount of work over that ordered 
for many months past. Heavy and shelf goods are wanted, 
although the prices stipulated by buyers are insufficient to allow 
a in of profit. Stocks are low, and traders appear anxious 
to replenish them before prices advance. Builders’ requirements 
are ordered in better parcels, while for galvanised roofing the 
demands are somewhat extensive. 

Orders for finished iron are coming to hand pretty satisfactorily 
in North Staffordshire, and at most of the mills eight turns a 
week are beingrun. The plate trade is not brisk, buta rea | 
steady business is being done, and prices are well maintained. 
Crown bars are £7 to £7 10s., though commoner bars are chang- 
ing hands at £6 5s. The puddled _ makers are in receipt of 
some good contracts. The present curtailed make of pig iron is 
— 4 disposed of, but no move towards higher prices has been 


Mr. T. Brassey, M.P., who sat three days last week at Hanley 
as umpire in the Staffordshire potters’ wages _e , has just 
issued his award. The workmen, it will be remembered, prayed 
for wages to be made the same as they were up to last November, 
when Lord Atherton awarded a reduction amounting to 84 per 
cent. Mr. Brassey states that he regrets that justice compels 
him to decide in favour of the employers and against the work- 
men. Thestate of trade did not appear sufficiently prosperous 
to justify a rise in wages. The majority of the men have either 
returned or intisaated their intention of returning to work, but 
the samen employed in the trade are said to be especially 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

In the iron trade of this district there is a tolerably firm tone 
so far as prices are concerned, but the actual weight << business 
doing is not what may be termed large, and there is not that 
visible improvement in trade here which is reported from other 
important centres of the iron industry. There is, however, a fair 
amount of iron changing hands, and there is also a good deal of 
inquiry for deliveries extending over the first six months of next 
year, but where buying is going on it is more in the nature of 
speculation, owing to the beliefon the part of consumers that 
prices will be higher next year than to cover any really at pre- 
sent ascertained requirements. A few small parcels here and 
there are being sold for deliveries over periods extending up to 
the end of June next, but makers generally are very unwilling to 
commit themselves very far ahead, and as a rule they fix the 
limit for the first three months of next year. 

Lancashire makers of pig iron are still doing a moderate amount 
of business for the first three months of next year, at prices 
averaging about 46s. 6d. to 47s. per ton, less 24 per cent., for 
deliveries equal to Manchester ; but they complain that a good 
deal of keen competition has still to be encountered from outside 
irons, particularly some of the Lincolnshire brands, which run 
them very closely, even where local makers have a considerable 
advantage in the rate of delivery. I do not find, however, that 
there is quite so much low-priced outside iron offering in the 
market as was the case a short time back, and I hear of good 
brands of Lincolnshire and Derbyshire iron being sold in this 
district at about 47s. to 47s. 6d. for delivery equal to Manchester ; 
-but there are’sellers at 1s. per ton under these figures. Middles- 
brough iron, which is now quoted at about 48s. 4d. per ton net 
cash, for delivery equal to chester, is of course out of the 
market, and little or no business is being done in north country 
irons. 

There is no very material change to notice in the finished iron 
trade, and the reports which I hear dre certainly not of a satis- 
factory character. The local forges as a rule are short of orders, 
and although a fair number of inquiries are reported in the 
market the amount of new business coming in appears to be only 
small. Nominally quotations for local bars delivered into the 
Manchester district remain at about £5 15s. up to £6 per ton for 
the better brands, but in some quarters there is so much anxiety 
to secure specifications that the prices taken are in many cases 
more & matter of bargain between the buyer and the seller. 

In the engineering branches of e an improvement is 
generally going on slowly, although not to the same extent as is 
repo! from other districts. The returns sent in from the 
various branches of the A: ated Society of Engineers show, 


however, that the number of men out of employment is being | Th 


gradually reduced, and in one or two districts there is consider- 
able ‘activity, stimulated chiefly by the re to complete 
foreign orders for shipment, ay to | eg where the new 
tariff shortly comes into force. In the Bolton district the engi- 
neers are very busy, and one of the large firms is working double 
shifts. The cotton machinists at Blackburn are also well 
employed, and a curious circumstance has been reported to me, 
viz., that in consequence of a recent advance voluntarily con- 
ceded by the masters, the men in the machine shops are now 
receiving 2s. per week more than those employed in the engineer- 
ing shops, which is rather a reversal of the ordinary course of 
things. Cotton machinists in the Oldham district are also fairly 
busy, and working about full time. With these exceptions, how- 
ever, although trade is in a more healthy position than it was, 
there is not what may be termed any general activity throughout 
the district. 

In the coal trade prices are tending upwards. For house fire 
coal there is a good demand, and although for iron making and 
forge purposes the requirements do not show any material 

consumers have to pay higher rates, as colliery pro- 
prietors are now able to dispose of a good deal of their common 
coal for house fire consumption without pushing it at low fi 
for manufacturing purposes. The only class of fuel which shows 
any weakness is slack, which is necessarily being affected by the 
present increased production, but there is a demand for mill 
purposes, and there has not been any marked giving way in 
prices. In the Manchester district the ieading firms have decided 
a a further advance in prices next month, when best coal at 

e pits, wharves, and railway sidings will be put up 10d. per 
ton, but not altered so far as the delivery rates are concerned, 
these having been advanced last month; and all other classes of 
fuel, with the exception of burgy, will be advanced 5d. per ton, 
both delivered and at the pits, wharves, and sidings. Similar 
advances will also at the same time be made in the outside dis- 


tricts of Manchester. The action of the Manchester firms has 
hitherto operated rather as a check upon the upward movement 
in other districts, but it is now probable that a further general 
advance will take place more or less throughout Lancashire. 
Accompanying this advance in prices the Manchester collie’ 
proprietors have decided to advance the wages of their miners 6d. 
oad and 2d. per yard, which represents an advance of about 
0 per cent., and this will no doabt be followed by an agitation 
amongst the men in other Lancashire districts for a similar 
advance in wages. 

The colliery proprietors in the Lancashire and Cheshire dis- 
tricts are endeavouring to come to some arrangement with their 
men whereby they may avoid proceedings for “eo<"™ under 
the provisions of the Employers’ Liability Act. With this object 
in view a scheme has been drawn up, whereby, on the condition 
of the colliery proprietors increasing their subscriptior: to the 

cashire and Cheshire Miners’ Permanent Relief Society from 
£15 per cent. as at present, to £25 per cent. upon the men’s con- 
tributions, the men employed at their collieries undertake for 
themselves and their representatives, and any person entitled in 
ease of death, to look to the funds of the ) wowed Relief 
Society alone for compensation in case of injury, whether result- 
ing in death or not, and that neither the employer, nor any other 
rson in his employment, whether fellow-workman or not, shall 
be liable under the mployers’ Liability Act, 1880, or otherwise 
in respect of any negligence occasioning such injury. This scheme 
was submitted to a special meeting of the South Lancashire and 
Cheshire Coalowners Association held in Manchester on Tuesday 
and approved, but it has not met with a very favourable reception 
on the part of the representatives of the men who have been 
sitting in conference at Manchester this week. The matter was 
submitted to the conference at its sitting on Wednesday and the 
proposed arrangement met with very strong opposition, especially 
on the t of the Yorkshire delegates, whilst very few of the 
Lancashire delegates had much to say in its favour. A resolu- 
tion was proposed that the miners should not contract themselves 
out of the Act, but ultimately the matter was allowed to stand 
over until the next meeting of the Conference on the 2\st 
December next. 

The inquiries for hematite pig iron in the Barrow-in-Furness 
district still show considerable briskness, and the demand which is 
experienced for this metal holds out good prospects of a ve 
active trade during the ensuing year. The American demand, 
which of late has shown considerable development, fully main- 
tains the expectations of good inquiries from that quarter, and 
during the past week makers have booked a few contracts. 
Continental inquiries are satisfactory. If the demand from these 
places keeps up at anything like its present rate—and there 
is every reason to believe it will—the outlook for the winter 
and the next season is a good one. Makers are rather 
backward in seeking contracts, and this is held as an 
indication that a rise in quotations may be expected. 
Some makers decline contracts at present values, having their 
hands full at present ; they are sanguine of commanding higher 
rates shortly. The quotations for all qualities of iron show no 
change, though in some cases a slight advance has been obtained. 
The very healthy aspect of the hematite market is giving con- 
fidence all round, and makers, while still keeping up their present 
large — of metal, are desirous if possible to increase i 
instead of diminishing it, as was expected a short time ago. Stee 
workers are kept fully active, and the output of this metal is 
very e; at present, however, the demand is not quite so 
brisk. This, coupled with the heavy production, is held to be the 
cause of there being no advance in prices, but this state of things 
is not expected to last much longer. Large deliveries are bein 
made, e tonnage of iron ore which is brought up is large, onl 
al demand is experienced. 

Shipbuilders actively em x og 

Engineers, ironfounders, boiler makers, and the minor indus- 
tries are fairly well — a 

Soal in good sale. ipping fairly active. 

The Harrington Ironworks Company have this week put into 
blast a new furnace. 

The ground in the Hodbarrow Mine is sinking, and water is 
therefore accumulating in greater quantities. New pumping 
machinery is being put down. 

The Manchester, Sheffield, and Lincolnshire Railway Com- 
a doing just given out orders for 6000 tons of Nos. 1 and 2 

mer hematite, the chief portion of which has been placed 
in this district at priees ranging from 61s. 6d. to 63s. 6d. less 24, 
at works for delivery over first six months of next year. 

Five steamers and two sailing ships are being constructed by 
the Whitehaven Shipbuilding Company, and other orders are in 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

CoaL, superior household sorts, is in better demand in the 
South Yorkshire, North Derbyshire, and North Notts districts, 
Yet although most of the soft coal pits are at present working 
full time in Notts and Derbyshire, the prices realised are below 
the usual winter quotations. Kilburn black shale and Derby 
brights, are realising from 8s. to 8s. 6d. per ton at the pit tops; 
second-rate qualities range from 6s. to 6s. 6d. per ton. At several 
house coal pits in the Erewash Valley the men have given notice 
for an increase in wages, but the masters follow the example of 
South Yorkshire coal owners, and quietly ignore the demand. 

Steam coal is rather dull in the Derbyshire district, though 
brisk in South Yorkshire. In Derbyshire the bulk of the steam 
coal is disposed of in the supply of locomotive contracts for the 
Midland and Great Northern Railway Companies—the prices 
being those I have previously quoted, 5s. 3d. to 5s. 9d. free by 
wagon line at the pit tops. t Aldwarke Main—Messrs. John 
Brown and Co., Atlas Works, Sheffield—6s. per ton is made. 
is company continues to do a large business in gas coal for 
nearly all the leading districts of England. 

The Nunnery Coal Company, Limited, which is generally very 
panes to appreciate a good thing, has now utilised the electric 
ight in the screening of coal at night. The experiment has 
proved a great success, and the further adaptation of the electric 
light to this purpose may be confidently looked for. 

arious meetings of miners have been held all over the district 
this week. There has been some talk of the miners contracting 
themselves out of the Employers’ Liability Bill, but the leaders 
of the South Yorkshire Miners’ Association are against any such 
idea. The Union officials are striving energetically and eigaty 
somes the Association to its old power in the South Yorkshire 
-field. 

A copy of a circular issued to the shareholders of the Parkgate 
Iron Company, Limited, has reached me. It states that during 
the last half-year the late improvement in the iron trade has dis- 
appeared, and it is now in a somewhat depressed condition. The 
directors, however, look with some degree of confidence to a 
amg se improvement in the trade of the country. The company 

as had five blast furnaces at work during the past six months. 
It reports a moderate demand for manufactured iron. An 
interim dividend at the rate of 5 per cent. per annum is declared. 

In Derbyshire the iron trade is also quieter. A fair output of 
pig iron is maintained, but busi at the merchant mills is 
exceedingly languid. Very light orders are received at the 
foundries, and engineers and railway wagon builders report a 
quiet trade. The eaviest orders for wagons have recently been 
confined almost exclusively to the Sheffield, Rotherham, and 
Manchester districts. 

Several fresh orders for steel rails have to be noted this week. 
Messrs. Steel, Tozer, and Hampton, the Phenix Bessemer 
Works, Ickles, Rotherham, have secured an order for 5000 tons 
London and South-Western way, to be delivered at 


Wimbledon. I have not heard the prices at which these orders 
are taken. Other contracts I have had brought to my notice are 
certainly at lower rates than have been current for some time, 
One contract has recently been accepted at £5 7s. 6d., which jg 
almost a return to the famine rates of the lean years of 1877.8, 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

Two coal industries have been temporarily paral 
this week owing to the inconsiderate action of the men, The hat 
was at Coedcae, an extensive working in the Rhondda, lately 
sunk to the four-feet. There, because the men could not get 4 
printed list instead of a written one showing the different pay. 
ments for various kinds of work, they refused to work, ply on 
Wednesday came out in a body. At a large meeting of colliers 
in the Rhoneda a few days afterwards, held in order to promote 
the agitation for the nine hours’ system which is gaining ground, 
this action on the part of the Coedcae men was vigorously sy 

rted, and a proposition was carried to contribute towanls 

eaping them. 

The second case was on Tuesday at Cyfarthfa collieries, when 
the four pits were stopped by the men, who refused to work at 
either while one of their own Pipe men who has made him. 
self obnoxious was retained in employment. A remarkable 
feature of the case is that the man’s conduct had nothing to do 
with his work or action against the men, but because he had q 
daughter who was alleged to have committed perjury. 

Trade prospects are better. I hear of 3d. and in some excep. 
tional cases 6d. per ton advance having been obtained for coal 
at Newport, Mon., of tin bars having gone up 10s. per ton; iron 
rails current at £5 10s., and steel nae improved as much as 5s, 
per ton. For bars the demand has been fairly sustained, and 
moderate shipments for India have been made both by Cyfarthfa, 
Dowlais, and the Llynvi Company. ‘The ironworks may be con- 
sidered as fairly busy, and most are secured with sufficient orders 
to go through the worst part of the winter. 

Phe movement in London by the Anti-Smoke Society, I think 
it is called, is watched with some interest by the owners of anthra- 
cite coal in the West of Wales, and hopes are held out that there 
may be a demand for this kind of fuel. I do not anticipate that 
there will. It will never bea favourite with householders, from 
the difficulty of “‘ starting it,” and Londoners are too fond of haste 
and despatch to tolerate it. When well lit there is no question but 
that it has great power. Nothing, however, will beat the four-f 
and, for all iron purposes No. 3 Rhondda ranks No. 1. Seve 
sample trucks have been sent to London for experimental pur. 
poses. A Cardiff steamer, the Lisvane, has been reported lost 
with all hands, The extreme roughness of the weather has been 
detrimental to the coal trade, especially at Cardiff, and a falling. 
off of 20,000 tons is announced for last week, as compared with 
the preceding. Still, the demarid is good, and if ships are deterred 
by the violence of the storm from coming in, it must not be 
assumed that coalowners regard the coal trade as one J off, 
Prices are well sustained and hardening, and even second-class 
coal is showing a tendency to go up. ‘Trade is good both with 
France and Spain. 

T am a little out in my calculations with respect to the Forest 
of Dean coal trade. When the last advance was made in house 
coals, my impression was that it would not be sustained, but 
that anke would be driven elsewhere. I now find it has been 
sustained, and that the trade is firm and promising. Block coal 
is quoted at 11s. per ton. 

here is a g demand, too, for the well-known Forest ores, 
and large quantities are being sent into Wales and Staffordshire. 
This ore was once freely used at Cyfarthfa, and no doubt a great 
deal of the early reputation of Cyfarthfa bar was owing to it. 

The tin-plate trade is brisk, prices rather stationary. Last 
quotations are 15s, 6d. ordinary coke, and 18s. 6d. charcoal ; for 
the latter the demand is rather small. 

The Dowlais venture, so far, in tin-plate appears to answer 
-well, and both for black plate and tin there are iaquiries. 

Some interest has been aroused by the publication of an 
advertisement to the effect that two blast furnaces with a number 
of coke ovens and a colliery are to be let within twenty miles of 
Cardiff. I believe I know them, and if so, the venture would be 
a good one, if price suited. The class of iron made there was 
excellent, and all modern appliances have been u 

Sounding the river Taff for a foundation to the pro 
bridge for the Newport, Caerphilly, and Pontypridd Railway 
a, and girders are now advertised for by the engineer of 

e line. 

Fowler’s Colliery, is for sale, with plant, &c. There 
is a large virgin area of No. 3 there. Probably some expense 
would be nece to carry out a few details and alterations, but 
these effected, under skilled direction, and the colliery then must 
be a at suecess. Its position, close to Pontypridd, would 
insureit. I note that the first public announcement for the rail- 
way connection between Swansea and Rhondda is out. This 
would open up a coal district that has, so far, very little railway 
advantages, and is much needed. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow iron market has beer much less firm this week, 
and there has not been so much business a Last week's 
activity now appears to have for the most part been occasioned 
by a run of speculative purchases, and pig iron is increasing in 
the public stores. A diminution to the extent of 2599 tons in 
the week’s shipments has also had a depressing influence, not- 
withstanding the fact that the exports usually fall off at this 
season of the year. Reports from the United States this week 
are at the same time not encouraging, and although the home 
consumption of pig iron is extensive, the trade is not likely 
toimprove much on this side of Christmas. Still, when one looks 
back upon the entire results of the year’s operations thus far, 
there certainly appears no reason for complaint. ‘The shipments 
exceed those of last year by close upon 100,000 tons, and those 
of 1878 by 242,000 tons. Since last report an additional furnace 
has been put in blast at Glengarnock, making 120 now in opera- 
tion as compared with 99 at the same date last year. Messrs. 
Connal and Co.’s stores contain 479,590 tons, showing an increase 
of 1672 on the week. $ : 

The warrant market has been backward during the greater part 
of the week. Business was done on Friday morning at from 
52s, 4d. to 52s. 5d. cash, the eo in the afternoon being 


52s. 44d. to 52s. 3d. cash, and 52s. 5d. to 52s, 6d. one month. 
On Monday forenoon tr ct were effected at from 52s. 6d. 
to 52s. 2d. cash, and 52s. 4d. one month, the only quotation in 
the afternoon being 52s. 2d. cash. The market was somewhat 
stronger on Tuesday, with a fair business from 52s. 2d. cash to 
52s. 8d. cash, and from 52s. 74d. to 52s. 9d. one month. There 
was a good business done on Wednesday at from 52s. 10d. half 
to 52s. 7d. half cash. To-day, Thursday, the market was irregy- 
lar, with a fair business down to 52s. 4d. half cash and 52s. 9d. 
one month, 

The demand for shipping iron is quiet, and the prices of 
makers’ brands do not show much alteration. 

t week’s shipments of iron manufactures from the Clyde 
embraced £11,200 worth of machinery, of which: £3810 went 
to Malaga, £3000 to Antwerp, £1100 to the Mediterranean, 
£1500 to Australia and New Zealand, £600 to Bombay, an 
£550 to Trinidad ; £22,500 worth of manufactured rene, of which 
£12,000, chiefly castings, went to Calcutta, £2900 to Melbourne, 
£2200 to Honolulu, £1350 to Brisbane, £1000 to New Taslent, 
£1150 to the Mediterranean, [and to Trinidad; £15, 
worth of sewing machines, of which £3354 went to Odessa, £2300 
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to 
to Antwerp; 1 tons of steel r 
at £7797, for Galveston. 

There is a good demand in the West for coals 
for home consumption, the trade being greatly 
benefitted by the severe weather ; but the same 
cause is limiting the amount of the foreign ship- 

ents to places where the navigation is inter- 
oe ted by ice. Prices show little or no altera- 
oo In the Eastern mining counties the trade 
js dull, and prices are not quite so firm as they 
were a few weeks ago. 

The Clyde Coal Company held their annual 
meeting a few days ago, when it was reported 
that in the course o the past twelve months 
their workmen had been idle 106 days, including 
the weekly holidays and the time they were on 
strike, Almost all the pits of the company were 
now reported to be opened up, The directors 
made an appeal to the shareholders to take up 
the balance of the preference shares, as there 
was a considerable amount of floating debt 
which rendered the affairs of the company diffi- 
cult and expensive to manage. ; 

The third annual report of the committee 
having charge of the fund subscribed for the 
reliet of the sufferers from the tirst Blantyre 
Colliery explosion states that eight widows had 
| during the year, and received £20 each 
in lieu of all further claims for themselves and 
children, there as recipients from the 
fund, 74 widows, 214 children, and 36 other 

rsons. Inthe course of the three years the 
expenditure on relief had been £12,323, and the 
expenses of management in the same time was 
£1812. The original sum contributed was 
£48,000, of which £39,800 still remained avail- 
able for the bereaved. 

The coalmasters of Fife and Clackmannan 
have written to the secretary of the Miners’ 
Union that they cannot grant an advance of 1s. 
per day sought by the men. In the course of 
their letter the employers say that they are now 
as anxious as they professed themselves to be in 
September last to let the workmen participate in 
any assured and better trade, ‘‘ but so far from 
matters being improved since then, it is the fact 
that prices and the demand are both less.” 

The Arbroath and Montrose Railway is now 
approaching completion, and is expected to be 
opened for goods traffic in the course of a 
fortnight. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue pig iron market held in the Middles- 
brough Stone yesterday was of a decidedly 
steady character. Considerable business was 
done both for present and forward requirements. 
Smelters will now freely sell for delivery over 
the first quarter, but only with reluctance over 
the second quarter, and not at all beyond. For 
delivery next year about one shilling more is 
asked and given. The expected American 
demand has not yet arrived, and what business 
is being done is largely for consumption in the 
rolling mills. The insignificant amount of 
variation which has taken place for some 
months in the price of Cleveland pig iron is 
noteworthy, and indeed encouraging. It has 
certainly tended to increase general confidence, 
and has enabled manufacturers to pay more 
attention to their legitimate business, and less to 
a nervous watching of the market value of their 
principal materials, 

The price of No, 3 foundry iron for prompt 
the close of the market 
about 40s. per ton. Deferred delivery 1s., and 
Connal’s warrants, 1s. 3d. more, forge iron was 
1s. less. The stock of iron in Connal’s Middles- 
brough stores has in 1468 tons during the 
week, and now stands at 115,454 tons. The 
warrants this stock are said to be 
mainly held by bond fide investors and very few 
by speculators. Shipments from Middlesbrough 
continue good; about 5000 tons were put on 
board on onday. 

The manufactured iron trade continues firm. 
The price of ship plates is now £6 17s. 6d., 
delivered at Tees yards, £6 19s. at Hartlepool, 
and £7 at Tyne and Wear yards. The la 
mill of the West Stockton Company will pA 1 
be at work, after standing for more than a year. 
The Wear rolling mills at Sunderland have also 
started. Both these firms have booked orders 
— to keep them going for several months. 
Angles and bars for shipbuilding purposes are £1 
below plates. he enormous production of the 
Britannia and West Marsh Works, now both 
under control of Messrs. Dorman, Long, and 
Co., and in full operation, has tended to keep 
down the price of angles. 

The higher paid ironworkers are agitating for 
a restoration of the 74 per cent. which was taken 
off their wages a year since. The matter is to be 
submitted to the arbitrament of Mr. David 
Dale next Saturday. The present clear earnings 
of the men who are dissatistied varies from two 
to ten pounds per week. 

At Middlesbrough there is at present a great 
scarcity of bricklayers or furnace _ builders. 
Considerable inconvenience is felt from this 
cause. In view of the stagnation of the build- 
ing trades still existing in many parts of the 
country, it should surely only be n to 
make this known to insure that the want be 


quickly supplied. 
at depression in 


thenburg, £3870 to Rouen and Bordeaux 
Go to Malaga, 


Founders still complain of 
their trade. They say the prices obtainable by 
them are as low as ever, and that profit is out of 
the question. The activity of the marine 
engine and shipbuilding works is likely, however, 
to react upon them before long. As an instance 
of the present low price of castings, it may be 
mentioned that Staffordshire grain rolls are now 
being delivered into the Cleveland district—un- 
turned—at £7 per ton. Cleveland founders are 
supplying covered sand castings such as are used 
in rolling mills at £8 17s. 6d.; and open sand 
blast furnace castings are obtainable at £212s. 6d. 
per ton delivered, cash less 24 per cent. in all 


cases, 

Mr, Richard’s presidential address to the 
Cleveland engineers has attracted considerable 

enerally thoug! ve an 
able and satistactory #euné of the present con- 


dition of the basic steel manufacture.’ It has 
nevertheless, not esca; notice that the new 
president was singularly cautious not to give 
much detail information, except such as 
referred to matters only remotely connected 
with the one subject of par t interest. 
On this subject we have still only his authori- 
tative dictum, that it is a ‘‘ technical and com- 
mercial success ” to digest. 

The coal trade is somewhat firmer all round, 
Contracts for manufacturing coal for de- 
livery next year have generally been at an ad- 
vance of 3d. to 6d. per ton. 


THE PATENT JOURNAL. 
Condensed from the ag of the Commissioners of 


*,* It has come to our notice that some applicants oy the 
Patent-office Sales Department, for Patent Specifications, 
have caused much wnnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tuk Enoineer at 
which the Specification they require is referred to, instead 
of gwing the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to es, in place of turning to those pages and 
finding the numbers of the Specification.]} 


Grants and Dates of Provisional Pro- 
tection for Six Months. 


5 

4194. ARRANGING and Potrine up Neepves, &c., J. W. 
Hayes, Offord-road, London.—15th October, 1880. 

4196. Heatine and VentiLatinG, W. Love, Glasgow.— 
15th October, 1880. 
4202, Finisuinc Casumere, &c., J. Reffitt, J. W. 
Reffitt, und J. Reffitt, Leeds.—15th October, 1880. 
4204. Emproipery Apparatus for Sewinc Macuines, 
W. R. Lake, Southampton-building, London.—A 
communication from O. Selleck, New York, U.S — 
15th October, 1880. 

4206. Vetver Pite Carpets and Rvas, T. B. Worth, 
Stourport.—15th October, 1880. 

4208. Urinats, H. Phillips, Albion-place, Havitrer. — 
15th October, 1880. 

4210. Sarery FasTenrr, H. A. Silver and W. Fletcher, 
Sun-court, Cornhill, London.—15th October, 1880. 

4212. Cooxine, 8. J. V. Day, Glasgow.—A communi- 
cation from D. MacAlpin, Philadelphia, U.8.—16th 
October, 1880. 

4218. MeasurRING Contents of Curtines, &c., J. Imray, 
South ton- buildings, London.—A communication 

from J. Canale, Paris.—16th October, 1880. 

4220. OsTaintna Motive Power, H. G. Hosmer, Rome. 
—16th October, 1880. 

4224. Looms, W. Thompson, Larkfield Rawden, near 
Leeds.—1th October, 1880. 

4230. ExpLostve Comrounps, 8. J. Mackie, Linden- 
grove, Peckham, Surrey.—18th October, 1880. 


4234. Looms, J. Leeming, Bradford.—18tk October, 


1880. 
4236. MirrarLLeuse Burner with ImmMovas_e Wick, 
&c., F. Knopp, Hoffergasse, Vienna.—18th October, 


1880. 

4238. Riverrixsc Macuines, W. Bowker, Newton-heath, 
Manchester.—18th October, 1880. 

4240. Hypro-exTRacTors or CENTRIFUGAL MACHINES, 
&c., T. Broadbent, Huddersfield.—18th October, 1880. 

4241. Umprewuas, &., C. D. Abel, Southampton-build- 
ings, Chancery-lane, London.—A communication 
from Messrs. Baumgarten and Mensendick, Ham- 
burgh. —18th October, 1880. 

4244. Crusnina, &c., Macuinery, R. Cook, Sheffield. 
— 18th October, 1880. 

4252. Grass Ornaments, &c., R. Sonnenthal, Alder- 
manbury, London.—A communication from E. 
Raehm, Wiesenthal, near Reichenb Bohemi 
19th October, 1880. 

4254. Distriputine ArtiFiciaL Licut, W. A.S. Benson, 
Kensington.— 19th October, 1880. 

4256. Issuinc Tickets, J. H. Betteley, Ficet-street, 
London.-—19th October, 1880. 

4257. Vevocirepes, E. C. F. Otto, Peckham, Surrey.— 
19th October, 1880. 

4258. Lockine Srorrers in Borrues, &., G. Travis, 
Broom Cliff, Broomhill Park, Sheffield. —19th 


October, 1880. 

4260. Gas Motor Enorxes, H. Robinson, Manchester. 
—19th October, 1880. 

4262. Brusnes, G. Jobson, Derby.—19th October, 1880. 

4264. Sree, and Iron Incors, A. Wilson, Sheffield.— 
19th October, 1880. 

4301. Printinc Macutnery, F. Payne, Otley.—2lst 
October, 1880. 

4303. Convertinc Nirrocenovus ORGANIC SUBSTANCES 
into SotusBLe Prixciptes, T. Morgan, Cockspur- 
street, Charing-cross, Westminster.—A communica- 
tion from J. Mayand, Paris.—2lst October, 1880. 

4305. Binpinc Cut Crops into Suraves, R. C. Ran- 
some, Orwell Works, Ipswich.—A communication 
from J. Ferrier, jun., Salt Pans, near Coleraine.— 
2lst October, 1880. 

4307. Axes, H. Richards, Birmingham.—A commu- 
nication from W. Wynn, Pietermaritsburg, Natal.— 
22nd October, 1880. 

4309. Sroprers for Bortriys, &c., J. Davies and P. 
en Ruthin, North Wales.—22nd October, 


4311. Extractine Grease, W. Brierley, Halifax.—A 
communication from Haase, Goerlitz, Prussia.— 
22nd October, 1880. 

4313. Swine J. Warwick, Manchester.— 


October, 1880. 

4315. Knittine Macuinery, N. Marshall, Arkwright- 
street, Nottingham.—22nd October, 1880. 

4317. Frep-watER Heaters, W. Chance, Calcutta.— 
22nd October, 


1880. 
4319. Paint Brusues, E. Wright, Beckenham.—22nd 


October, 5 
Gas, A. Ford, Stockton-on-Tees. —23rd 

tober, 5 
4827. Looms, J. Cook and W. L. Heaton, Bolton.—23rd 

October, 1880 


4329. SHarpenine Saws, 8, Rolland, Pacy, France.— 
23rd October, 1880. 

4331. Revotvine Suarts, &c., C. F. Parsons, Hamil- 
ton-terrace, Grove-road, Victoria Park, London.— 
231d October, 1880. 

4333. Kiins, P. Montagné, Rue de la Fidélité, Paris. — 
23rd October, 1880. 


4835. ArtiriciaL Stone, W. R. Lake, Southampton- 
buildings, Londen.—A communication from the 
Genuine Naxos-Emery, Company, Frankfort-on-the 
Maine, Germany.—23rd October, 1880. 

4339. Mitts with VertTicaL Runners for the Manvu- 
Fracture of GunrowperR, C. Pieper, Gneisenau- 
strasse, Berlin.—A communication from L. Schwartz- 
kopff, Berlin. —25th October, 1880. 

4341. Evecrrica, Apparatus, G. Skrivanoff, Paris.— 
25th October, 1880. 

4343. Dicoine Apparatus, T. Turner, South-crescent- 
chambers, Liverpool.—25th 4 5 

4347. TuNNELLING Macuinery, T. English, Hawley, 
Dartford.—25th October, 1880. 

4349. Buttons, F, Dittermann, Aldermanbury, London. 
—25th October, 1880. 

4351. Lire-savine Rarts, W. R. Lake, Southampton- 
buildings, London.—A communication from T. B. 

Griffith, Carver, Massachusetts, U.S.—25th October, 


1880. 
4357. Baas, &c., J. Moore, Halifax.—26th October, 1880. 
4361. Weipine Gas, Firrinas, J. C. Johnson, 
Wednesbury. — October, 1880. 


4863. Suspenpers and Braces, H. J. Haddan, Strand, 
London.—A communication from T. O. Potter, 
Boston, U.8.—26th October, 1880. 

4365. Domestic Barus, W. T. Sugg, Vincent-street, 
Westminster.—26th October, 1880. 

4367. FasTeninc TUBULAR Hanp es, F. Ryland, West 
Bromwich, Staffordshire.—26th October, 1880. 

. Horsesnors, W. R. Lake, Southam -build- 
ings, London. —A communication from J. D. Billings, 
New York, U.8.—26th October, 1880. 

4371. Locomotive and Traction Enaings Workep by 
CompresseD AiR, G. D. Bishopp, St. Charles’-square, 
North Kensington, London.—26th October, 1880. 

4873. Sreerinc Apparatus, J. N. Holliday, Sunder- 
land.—26th October, 1880. 

4375. for Bornino Bricks, P. Balmer, Scaris- 
brick.—27th October, 1880. 

4877. Dock Watts, &., J. T. Parlour, 
Fleet-street, London.—27th October, 1880. 

4379. Preventinc Corrosion in Steam G. W. 
and J, Weir, Glasgow.—27th October, 1880. 

4381. 1n Letrers in Marve, W. Forsyth, Wor- 
cester.—27th October, 1880. 

4385. FirTer- press, C. Dickenson and J. W. Robson, 
Hop Exchange, Surrey.—27th October, 1880. 

4387. Fastentnos for Cravats, &., J. Hinks, T. 
Hooper, and F, R. Baker, Birmingham.—27th Octo- 
ber, 1880, 

4339. DrepGer or Caster, A. M. Clark, Chancery-lane, 

ndon.—A communication from A. C. Dominque, 
St. Amand les Eaux (Nord), France.—27th October, 


1880. 

4393. Execrric Licatinc Apparatus, W. I. Lake, 
Southampton-buildings, London.—A communication 
from H. 8. Maxim, Brooklyn, U.8.—27th October, 1880. 

4395. Gas Stoves, C. A. Brodbribb, Robertson-street, 
Hastings.—27th October, 1880. 

4397. Packinc Cases, W. Dawes, Kingston-grove, 

s, and A. H. Dawes, Staveley.—28th October, 


1880. 

4399. INsrRuMENTs for Packinc Permanent Way of 
Raitways, F. Jackson and E. Austin, Manchester. 
—28th October, 1880. 

4401. WHEELS, A. C. Uljée and J. Cleminson, West- 
minster-chambers, Westminster.— October, 1880. 

4403. Masuixo Matt, G. G. Cave, Dowlais.—28th Octo- 

1880. 


4105. Urtitisinc Restpvary Propvucts, T. Holliday, 
Huddersfield.— 28th October, 1880. 

4407. Borters for Gengxatine J. Humphrys, 
Barrow-in-Furness.—28th October, 1880. 

4411. Cisterns, U. Bromley, G. Crowe, and W. James, 
Chester.—28th October, 1880. 

4413. Feepine Borries, E. O. Day, Waterloo Bridge- 
road, London.— 28th October, 1880. 

4415. Stoprers for Borrtes, H. J. West, Brixton.— 
28th October, 1880. 

4417. ABSORBING and UriLisinc Acip Gases, &c., C. 
Winkler, Freiberg, Saxony.—29th October, 1880. 

4419. Gas Enoines, M. Benson, Chancery-lane, London. 
—A communication from A. K. Rider, Walden, U.S. 
—29th October, 1880. 

4423. Pipes for Smoxine Topacco, J. Brindle, White- 
haven.—29th Octuber, 1880. 

4427. Cases, &., P. F. Rossini, Newman-street, 
Oxford-street, W. Snell, Southampton-street, Bed- 
ford-square, and J. er, Blenhei t 


4324. Fiuryine and Wuitinc LeaTHer Skins, 8S. Haley 

Bramley.— October, 1880. 

4326. HorsesHors, L. A. Groth, Finsbury->3vement, 
London. —A communication from Baron G. Luchaire, 
Keficon, Switzerland.—23rd October, 1880. 

4328. MeasurRine and Pacxinc Sgeps, &&., H. M. 
Clernents, Canterbury.—23rd October, 1880. 

4330. WasHING, &c., Macuinery, T. Bradford, High 
Holborn, London.—23rd October, 1880. 

4332. Bricks and Ties, P. Bawden, Norland-square, 
Notting-hill, London.— 23rd October, 1880. 

4334. Propucine SaccuaRine SuBstTanczs, 8S. H. Johnv- 
son, Stratford, London.—23rd October, 3 

4336. SPINNING MacutnE SpinpLes, W. R. Lake, 
Sou pton-buil: » London. — A communica- 
- — C. H. Chapman, Shirley, U.S. — 23rd 


4340. PLaniye and Suarinc Macutnes, &., J. Ker- 
shaw and J. Kershaw. Manchester. — 
4342. STRAW-SHAKERS, C. Kesseler, Mohren-strasse, 
Berlin, Germany.—A communication from H. Meier, 
. Licutine, &c. ups, G. P. Ganster, Reading. 
pe: th 1880. 
. Auromatic Gas LicuTine, &c., APPARATU: 
Wirth, Frankfort-on-the Maine, Germanys A cou: 
8. Dukas, Freiburg, Germany.— 


4353. Iron and Sree, J, H. Johnson, Lincoln’ - 
fields, London.—A communication from J. Halde. 
man, Brussels, Belgium.—-25th October, 1880. 

4360. Printinc, &c., PHoTroGRaPHs on Gass, N. 
Schnorrenberg, Bishopsgate-street, London. — A 
from W. Grune, Berlin, Prussia.— 


, 1880, 
4362. Potato Dico J. Wallace, — 
1880 ERS, , Glasgow.—26th 


4364. CurTinc Macuing, A. W. L. Reddie, 
lane, London. — A communication from J. A. 
Meyer, Dresden, Saxony.—26th October, 1880. 

4366. Dravcut Preventers, &., J. Amson, Birming- 
ham.—26th October, 1880. 

4370. WaTER-cLosEts, &., J. W. Holland, Crossley- 
street, Liverpool-road, London.—26th October, 1880. 
4372. Permanent Way of Raitways, R, Punshon, 8t. 

Michael’s-place, Brighton.—26th October, 1880. 

4374. TaBLECLoTHS or Covers, 8. Ogden, Manchester, 
and J. Western, Lancaster.—26th October, 1880. 

4376. PERMANENT Way of Rattways, D. Macnee, West- 
minster-c bers, Westminster.—27th October, 1880. 

4378. MULTITUBULAR FirE-arms, G. Pace, Valetta, 
Malta.—27th October, 1880. 

4380. MouLpiInc, &., AmBer, J. C. Mewburn, Fleet- 
street, London.—A communication from F. J. Kal- 
denburg, New York, U.8.—27th October, 1880. 

4382. OpTaINING, &c., Motive Power, M. Travers, the 

ABDOMINAL Bets, P. W.G. Nunn, Maplestead. 
—27th October, 1880. 

4384. SELF-LEVELLING Tastes, &.. B. J. B. Mills, 
Sout: ton-buildings, London.— A communication 
from I. F. Dobson, Boston, U.8.—-27th October, 1880. 

4386. Cowl, J. R. Day, Oriental-street, East India- 
road, London.—27th October, 1880. 

4388. CoMBINED ADJUSTABLE Szats, &c., P. M. Justice, 


Notting-hill, London.—29th October, 1880. 

4429. Cominc and Bunp.ixe Iron, &c., B. Talbot, 
Wellington, Salop.---29th October, 1880. 

4431. Stanps for Borris, J. 8. Williams, Brierley-hill, 
Stafford.—29th October, 1880. 

Queen-street, Wolver! pton.—151 3 

3830. Suirts, A. C. Henderson, Southampton-build- 
ings, London.—A communication from C. 8 
Argers, France.—22nd September, 1880. 

$894. ELECTRO-MAGNeTIC P. Jensen, Chan- 
cery-lane, London.—A communication from T. A. 
Edison, Menlo Park, New Jersey, U.8.—25th Septem- 


ber, 1880. 

8951. CoawHeEELs, &c., A. B. Childs, Fenchurch-street, 
London. — A communication from F. Wegmann, 
Zurich, Switzerland. —29th September, 1880. 

3968. MountiNG the Sapp.gs or Seats of VELOCIPEDEs, 
A. G. Salamon, Holborn Viaduct, London. — 30th 
September, 1880. 

3982. Paper, Comte de Sparre, Boulevard St. Denis, 
Paris.—ist October, 1880. 

4054. Drain Pires, T. H. Baker, Red Lion-square, 
Holborn, London.—6th October, 1880. 

4072. Compositions for PreseRvinc GREEN Bacon, &c., 
J. P. Geary, Tudor-road, South Hackney, London.— 
7th October, 1880. 

4174. PortaBLe Seats, &c., J. E. Mouland, Liverpool. 
—l4th October, 1880. 

4214. Carriace and other Doors, H. J. Haddan, 
Strand, Westminster.—A communication from C. 
D. C. Briihs and H. Pollack, Hamburg, Germany.— 
16th October, 1880. 

4229. Moron Enotnes, M. Pratt, Atlas Works, Hud- 
dersfield.—16th October, 1880. 

4239. ExTincuisHine, &c., Fire, M. Windsperger and 
Schaedler, Finsbury-square, London.—18th Octo- 

, 1880. 
4268. Coatina, &c., the Surrace of Paper, &c., T. H. 
, Westminster Bridge-road, Lambeth. — 20th 


0. 
4270. Gas-motor Enoines, C. G. Beechey, Hilgay.— 
20th October, 1880. 
4272. VenTiLators, J. Martin and W. A. Ward, Hyde. 
20th October 


1880. 

4274. ImpreGNaTING and Raisinc and THROWING 
Water, &c., by means of Liquip Carsonic Acip, C. 
Kesseler, Mohren-strasse, Berlin, Germany.—A com- 
munication from Dr. Wilhelm Raydt, Hanover, 
Germany.—20th October, 1880. 

4276. TrEaTING Ores, E. G. Brewer, Chancery-lane, 
London. — A communication from T. A. Edison, 
Menlo Park, New Jersey, U.8.—20th October, 1880. 

4280. Securine Snips’ Casies, &c., T. Archer, jun., 
Dunston Engine Works, Dunston.—20th October, 
1880. 


4282. M:xrno, and Srrtrinc Macuinery, W. R. 

e, Southampton-buildings, London.—A commu- 

nication from E. D. Farcot, Paris.—20th October, 
1880. 


4284. Martines, &c., P. MacLellan, Glasgow, and W. 
Jones, Maryhill. —21st October, 1880. 

4286. PREPARATORY Stop Motion DovsLinc FRAMES, 
I. Briggs, jun., Wakefield.—21st October, 1880. 

4238. Steam GeNeERaTORS, J. Windle, Moston.—2lst 


October, 1880. 

4290. CasTinc ARTICLEs in Copper, &c., P. M. Parsons, 
Melbourne House, Blackheath.—21st October, 1880. 
4294. Packixc Meat, W. R. Lake, Southam - 
buildings, London.—A communication from J. A. 

Whitney, New York, U.S.—2lst October, 1880. 

4296. VaLves and Vatve Gear, H. Simon, St. Peter’s- 
square, Manchester.—A communication from R. 
Kuechen, Biclefeld, Germany.—21st October, 1880. 

4298, NavicaRLe Vessets, J. Gibbons, 
Liverpool.—2l1st Octoder, 1880. 

4302. Locks for Fire-arms, M. Kaufmann, Wellington- 
street, Strand, London.—2lst October, 1880. 

4304. Locks or Latcues, W. White, Wimpole-street, 
London. — 21st October, 1830. 

4306. Bospins for Winpinc Yarns, I. Briggs, jun., 
Wakefield.—22nd October, 1880. 

4308. IncuBaTors, A. M. Clark, Chancery-lane, Lon- 
don.—A communication from 0. Martin, Paris.— 
22nd October, 1880. 

4310. Macnetic Apparatus, W. R. Lake, South 


gs, London.— A communica- 
tion from A. E. J. Damman and A. Cassard, Brussels, 
A, um.—27th October, 1880. 

4391. Measurinc ELEctricaL Current, P. Jensen, 
Chancery-lane, London.--A communication from T. 
A. Edison, Menlo Park, New Jersey, U.S.—27th 
October, 1880. 

4394. Spoo. Tupes, W. Ambler, Bradford. — 28th 
October, 1880. 


. 

4396. CaRPeT Sweepers, A. C. Herts, Bloomsbury, 
London.—28th October, 1880. 

4398. Gas Motor Ewnoines, J. C. Rhodes, Revoe, 
Blackpool, and W. Goodbrand and T. E. Holland, 
Manchester.—28th October, 1880. 

4402. ConsoLipatine Extract of Matt, C. Morfit, 
Southampton-buildings, London. —28th October, 1880. 

4404. SEwinc Macuines, G. Browning and 8S. Mort, 
Glasgow.—28th October, 1880. 

4433. ConverTING Reruse and Inrecrious ANIMAL 
Marrers into Gas, &c., B. J. B. Mills, Southam - 
buildings, London.—A communication from 
T. Anthony, Toulouse, France.—30th Octo- 

4435. Stove, C. M. Westmacott, Bridge-street, West- 
minster.—30th October, 1880. 

4437. Burren Boxes and Pioneers, W. Eyre, Elles- 
mere-road, Sheffield.—30th October, 1880. 

4439. Strines of R. Holliday, Crewe.— 
Partly a communication from V. Campiglia, Naples. 
—30th October, 1880. 

4441. ALarM and InpicaTinc Apparatus, F. King and 

. Currers, &c., A. Muir, Manchester.— 
30th October, 1880. 
wy Mao T. F. Best, Birmingham. - 30th 

4449. Raitway Burrer Stops, A. A. Langley, Kent- 
terrace, Clarence-gate, Regent’s Park, London.— 
30th October, 1880. 

4451. Pcriryina Propucts 

Geo 


November, 1880. 

4455. ConsTRUCTION and PROPULSION of STEAM and other 
Suips, N. Stick, Hammersmith.—1tt November, 1880. 

4457. UMBREtLAsS, &., H. Skerrett, Whitby-road, 
Sparkbrook.—lst November, 1880. 

4461. Steam and other Enornes, A. M. Clark, Chancery- 
lane, London.—A communication from A. Johnson, 
New York, U.S.—lst November, 1880. 

4463. ANTI-FOULING and PRESERVATIVE CoMPOSITIONS, 
W. Renney, Cawley-road, Victoria Park, London.— 
lst November, 1889. 

4467. Steam Bowers, J. Russell, Port Glasgow —2nd 
November, 1880. 

4469. Preparincand Preservinc NaTuRAL FLOWERS, 

, E. C. H. Krueger, Glasgow.—2nd November, 


1880. 
4471. LirHocrapnic CYLINDER PRINTING MACHINES, 
. W. Woodhouse, Red Lion-square, London.—2nd 
November, 1880. 


of Comspustion, F. J. 
, Westminster.—lst 


Notices of Intention to Proceed with 
Patents. 


3087. Roap Sweepine, G. M. Truss, Southampton.— 
27th July, 1880. 

3090. Rotary Encines, M. G. Imschenetzki, A. M. 
Imschenetzki, and 8. M. Imschenetzki, St. Peters- 
burg —27th July, 1880. 

3233. Fiore, C. A. Drake, Bedford-square, London.— 
7th August, 188¢. 

3355. CoLouReD Prints, F, H. Hallett, 
a Alban’s-place, St. James’s, London.—18th August, 

3391. ConTrRoLLING CasH Receipts, L. V. Hoven, 
Castle-street, Holborn, London.—20th August, 1880. 

3392. Tickets, L. V. Hoven, Castle-street, Holborn, 
London.- 20th August, 1880. 

8489. Governors, J. Kennedy, Liverpool. — 28th 
August, 1880. 

3584. ConverTInG Hipes into Leatuer, F. Wirth, 
Frank fort-on-the-Maine,-—A communication from C. 
Heinzerling.—3lst August, 1880. 

3660. Dressinc, &c., Yarns, W. W. Urquhart and J. 
Lindsay, Dundee.-—9th Septer , 1880. 

3725. Macuines, W. Webster, Leeds.—13th 


? 

ton-buildings, London.—A communication from 8. 
Howes, N. Babcock, and C. Ewell, Silver Creek, 
New York, U.S.—22nd October, 1880. 

4312. Tempies for Looms, J. Parkinson, Bradford.— 
22nd October, 1830. 

4316. Twistinc, &c., Stranps, Corps, or Ropss, 8. 
Wilson, Belfast.—22nd October, 1880. 

4318. Bicycies, J. F. R. Wood, Newcastle-street, 
Farringdon-street, London.—22nd October, 1880. 

Queen’s-road, —23rd October, 1880. 


1880. 

3778. PerRMANENT Way, J. Holden, Nelson, near 
Burnley.—17th September, 1880. 

3780. Roses of Door Knoss, &c., F. R. Meeson, South- 
ampton-street, Bloomsbury, and J. T. Hopkinson, 
Hunter-street, Brunswick-square, London. — 17th 
September, 1880. 

3820. Seur-actina Lusricators, &c., C. C. Braith- 
King William-street, London.—2lst September, 


3822. Inow, &e., W. J. N 
J. Clapp, 21st 


4186. Roap Locomotives, &c., J. Marshall, Gains- ee 
borvugh.—14th October, 1880. 
, 


THE ENGINEER 


Nov. 26, 1880. 


3842. Herts of Boots, &c., W. Woolley, Birmingham. 
~ 22nd September, 1880, 

3962. the Passace of Fiuips, T. H. P. 
Dennis, Mansion House-buildings, London.—30th 
September, 1880. 

4032. Fine-escares, W. Spence, Quality-court, Chan- 
cery-lane, London. — A communication from E. 
Kamin and H. Egberts.—5th October, 1880. 

4108. Pickers and Sroprers, F. Mitchel), Openshaw, 
near Manchester, and J. Mitchell, Southport.—9tr 
October, 1880. 

4176. Tupes for Rai-way Brakes, C. Moseley, Man- 
chester.—l4th October, 1880. 

4201. Empromery Apraratus, W. Lake, South- 
awpton-buildiogs, London.—A communication from 
O. Selleck.—15th October, 1880. 

4210. Sarery Fasrexer for Guns, H. A. Silver and W. 
Fletcher, Sun-court, Cornhill, London.—15th October, 
188 


4258. Lockinec Sroprers in Borr.es, G. Travis, Shef- 
field. - 19th October, 1880. 

4289. Biinp R. Carlyle, Manchester.—2lst 
October, 1880. 

4305. Cut Crops in R. C. Ransome, 
Ipswich.—A communication from J. Ferrier, jun.— 
2lst October, 1880. 

4315. Kyrrtixe Macatnes, N. Marshall, Nottingham. 
—22nd October, 1880. 

4329. SHarpenine Saws, 8. Rolland, Pacy, France.— 
23rd October, 1880. 

4347. Tunngeuine, T. English, Hawley, near Dartford. 
— 25th October, 1880. 

4349. Burrons, F. Dittermann, Aldermanbury, London. 
—25th October, 1880. 

4379. Preveytinc Corrosion in Steam Borxers, G. 
Wier and J. Wier, Glasgow.—27th October, 1880. 

4398. Exvecrric Ligut, W. R. Lake, Southampton- 
buildings, London.—A communication from H. 8. 
Maxim.—27th October, 1880. 

4476. Skates, W. P. Gregg, Boston, U.S.—2nd 
November, 1830. 

4489. Feepixsc Nai Macuuines, H. J. Had Strand, 
Westminster.—A communication from W. = 
Srd November, 1880. 

4498. Treapes, R. Steel, C. H. Binns, A. Steinmetz, 
jun., C. A. Spring, and W. A. Nichols, Philadelphia. 
—3rd November, 1880. 

4566. Forcinc Macuinery, W. R. Lake, South 


4592. Bars, &s., of Sewtna Macuines, W. 
Cook, Redditch.—4th December, 1877. 

4286. Treatinc Excagra, &c., J. Kidd, Wrexham. 
—1l6th November, 1877. 

4298. BrickMakine Macuingry, T. C. Fawcett, Leeds, 
—16th November, 1877. 

4305. TReatine Corn and other Gratin, F. Wirth, 
Fra m-the-Maine, Germany.—l7th November, 


4307. and Arr Vatves, W. Hanson, 
Bradford.--17th ber, 18 


‘ 

4322. Winpine Gear, &c., for Mines, C. Pieper, 
Dresden.—19th November, 1877. 

4407. Twist Lace Macuines, J. Newton, Nottirgham. 
—23rd November, 1877. 

4649. Macurvery, J. W. Lamb and 8. Lowe, 
Nottingham.—7th December, 1877. 

4312. Crimpixnc Leataser, &c., J. H. Joh , Lin- 


position, which will enable the wearing surfaces to be 
constantly and regularly used withuut requiring any 
lubricants. Dust, grit, or water are prevented obtain- 
ing access to the wearing rts by their metallic 
Screens 10, which are screwed to the 1, and fit in 
a groove in the axle-box 11. The Second part consists 
in making the axles of railway vehicles between the 
wheels—where the axles do not revolve—of any desir- 
able shape, in order to fix to them radial or flexible 
wheel base systems, brake gearing, and bearing and 
other springs of the usual or well known kinds, and 
where revolving axles are used, or axles which are 
free to revolve whether made in one part or not. 
1468. Preventinc tue Facsirication oF Bank 
&c., R. Evans.—Dated 9th April, 1880. 
6¢ 


The amount for which the cheque is drawn is 


+ a 


coln's-inn-fields, London.—17th November, 1877. 

4347. Firne-pargs, J. Robinson, Cheadle.—20th November, 
1877. 

4324. Screenrne Fire-crates, &c., T. Young, Man- 
chester.—19th November, 1877. 

4826. Sewisc Macuives, A. Watkins, Carey-street, 
London.—19th November, 1877. 

4337. Meratuic Winpow-Frames, &c., J. T. Harris, 
Bristol.—19th November, 1877. 

4340. Strzam Enoines, G. L. Lambert, Wilford-grove, 
Nottingham.—20th November, 1877. 

4363. Mowrne and Reapinc Macuives, W. Mcl. 
Cranston, Worship-street, Finsbury, Lohdon.—2ls¢ 


lang Dye Works, N.B.—2lst November, 1877. 

4560. Macuines, G. Bernhardt, Rad- 
cliffe.—3rd December, 1877. 

4841. Conpuctinc Wires, A. G. Bell, Southampton- 
buildings, London —20th November, 1877. 

4346. CaRBURETTED Hyprocrn, &c., Gases, J. A. 
Stephan, Worcester.— 20th November, 1877. 

4368. Guipinc, &c., Fasrics during Bieacuine, &c., 
W. Birch, Salford —2ist November, 1877. 

4372. Paratitet Vice, W. Riley, Keighley. — 2lst 

wember, 1877. 

4417. Communicatinc Arraratus, H. Morris, Man- 
chester.— 23rd November, 1877. 

4523. Tramways, &c., C. A. Edge, Birmingham.—30th 


buildings, London.—A communication from 38. 8. 
Putnam. —6th November, 1880. 

4567. Fornaces, W. R. Lake, Southampton-buildings, 
London.—A communication from W. D. Dickey.— 
6th November, 1880. 

2926. Harvestinc Macutnes, W. R. Lake, Southamp- 
ton-buildings, London,-—A communication from D. 
Houser.—15th July, 1880. 

2928. Parser Baas, &c., J. Nicholls, Huddersfield.— 
15th July, 1880. 

2929. AgRaTep Waters, G. 0. Willis, Monmouth.— 
16th July, 1880. 

2931. Removinc Wixpow Sasues, J. Hayes, jun., 
Pentonville, London. — 16th July, 1880. 

2934. Sarery Guarps, T. Rochford, Brunswick-square, 
London.—l6th July, 1880. 

2945. Exnavstine Hot Arr, W. Mooney, Dublin.—17th 


July, 1880. 
2948. Teapot, &c , Hanpwes, J. Ridge, Sheffield.—17th 


‘uly, 1880. 

2950. Corkscrews, W. B. Baker, Birmingham.—l7th 
July, 1880. 

2054. Water-waste Preventer, A. Cole, Norwood.— 
17th July, 1880. 

2970. Ratsinc Water, J. B. Duckett, Chapeltown.— 
19th July, 1880 
72. Kngapinec Doucu, T. Lindop, Middlewich.— 19th 
July, 1880. 

2975. Appiyinc Oxipisrp Om to Pawnets, &c., F. 
Walton, Twickenham.—19th July, 1880. 

2976. HoLtow Arxticies, F. Walton, Twickenham.— 
19th July, 1880. 

2985. Proucuine, &c., R. Sellar, Huntly.—20th July, 


1880. 

2995. Expanpinc, &c., Tuses whilst under Pressure, 
D. J. Morgan, Cardiff.—20th July, 1880. 

2997. NavicaBLe VesseEL, H. C. Bagot, Conway.— 2lst 
July, 1880. 

8013. Lire-savine Apparatus, G. B. Thornton, Edin- 
burgh.—22ad July, 1880. 

8024. Types and Typocrapuic Apparatus, J. Greene, 
Pall Mall, London.—22nd July, 1880. 

3032. Cigar, &c., Cases, C. Cheswright, Parkhurst- 
road, London.—23rd July, 1880. 

8049. CLariryinc VecETAaBLe Decoctions, 8. C. David- 
son, Belfast.—24th July, 1880. 

$052. Acruatinc Switcues, B. Robinson and 8. Robin- 
son, Beeston, near Leeds.—22th July, 1880. 

3071. Weavinc Sramiass Corsets, J. C. Mewburn, 
Fleet-street, London.—A communication from La 
Société Stiegler Jeune et Cargemel.—26th July, 1880. 

3079. PLOUGHING-AGRICULTURAL and TRACTION ENGINES, 
R. Burton, Leeds.—26th July, 18580. 

8092. ANTI-FoULING ComposiTioN, F. N. Baird and E. G. 
Baird, Glasgow.—27th July, 1880. 

3146. Pumps, H. E. Newton, Chancery-lane, London. 
—A communication from A. L. G. Dehne.—30th July, 

880. 


1880. 

$169. Raitway Brake Apparatus, H. H. Lake, South- 
ampton-buildings, London.— A communication from 
V. Kramer.—2and August, 1880. 

$192. Rutinc and Hartcuine, W. L. Wise, Whitehall- 
oes Westminster.—A communication from J. A. 

Jmbach.—4th August, 1880. 

$201. Aqua Ammonia, F. J. Liverpool.— 

A communication from J. L. Marsh.-—5th August, 


August, 1880. 

8486. Screw Prore.iers, W. J. Griffiths, Bayswater. 
—28th August, 1880. 

3526. Vatves, W. Morgan-Brown, Southampton-build- 
ings, London.—A communication from J. T. Han- 
cock and W. R. Park.—21st August, 1880. 

3556. Pumps, W. P. Thompson, High Holborn, London. 
—A communication from T. Elcoate.— 2nd September, 
1880. 

3563. Danpy Ro.iers, W. Green, Camberwell.—2nd 
September, 1880.. 

8796. Enve.Lore, N. Contopoulos, Peckham.—1l0th Sep- 
tember, 1880. 

8856. Stream Borter and Furnace, J. Henderson, 
Fenchurch-avenue, London.—A communication 
from J. R. Russell.—23rd September, 1880. 


Inventions Protected for Six Months on the 
Deposit of Complete Specifications. 
4619. Booxrinpixe, L. Finger, Boston, U.S.—10th No- 

vember, 1880. 

4625. Barrows, &c., W. R. Lake, Southampton- 
buildings, London.—A communication from E. J. 
Leyburn, Fredericksburg, U.S.—10th November, 1880. 

4665. Breecu-Loapine Fire-arms, W. R. Lake, South- 
ampton-buildings, London.—A communication from 
D. Kirkwood, Boston, U.S.—12th November, 1880. 

4666. Canp.es, W. H. Beck, Cannon-street, London.— 
A communication from A. A. Royau, Mans, France. 
—12th November, 1880. 

4690. Lawn Tennis Potss, H. Y. Dickinson, Enbridge. 
—13th November, 1880. 


Paris.—15th November, 1880. 
Patents on which the Stamp Duty ot 
£50 has been Paid. 
4287. Borris and Spoo.s, J. 8. Crowley, Manchester. 


4431. Connectine Jacks to JACKHOOKS, . 
Marsden.—24th November, 1877. ’ 


, 1877. 


Patents on which the temp Duty of 
£100 has been Paid. 

3969. Finisninc Cut-pite Faparcs, J. Worrall, Man- 
chester.—3rd December, 1873. 

3730. Fastexixcs for Sait Srups, &c., W. E. Wiley, 
Birmingham.—17th November, 1873. 

3750. Giass or Vitreous Marteriat, B. Britten, Red- 
hill.—19th November, 1873. 

3878. Toots or Macuinery for Turnine, &c., W. F. 
Smith and A. Coventry, Gresley Ironworks, Salford. 
—27th November, 1873. 


All persons having an interest in opposing any one 
of such sgutoctione should leave particulars in 
writing of their objecti to such application at the 
office of the Commissioners of Patents within twenty- 
one days after date. 
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ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for Tat ENGIneer at the 
office of Her Majesty's Commissioners of Patents. 
1379. Manvuracture or Vetvet, R. §, and R. 

Collinge.—Dated 5th April, 1880. 6d. 
This velvet is made with a ribbed, plain, or twill 
back ; also with a twill or broken face, and the weft 
floats either over thirteen or seventeen ends, as may 
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be preferred ; No. I—which floats over thirteen ends— 
is woven with sixteen ends—or warp threads—and ten 


rp 
picks to the round, as shown in the drawing. Modifi- 
cations are shown. 


1464. Ramway Stock, A. Timmiss.— 
Dated 9th April, 1 6d. 


880. 
The First part of the invention consists in 
the wearing surfaces and parts cf any suitable an 


HE 
} 
= 


ped out of or perforated through the paper by 
means of an apparatus consisting of a stand in which 
revolves a barrel containing twelve punches fitted to 
work up and down in the 1, and held in place by 
nuts and springs. A hand lever is pivotted to the top 
of the stand and extends over the barrel, so as when 
depressed to force the punch beneath it down through 
the barrel, and thereby stamp out the figure in the 
cheque. 
14738. Ramways anp Tramways, J. Livesey.--Dated 
10th April, 1880. 6d. 
The drawing shows an arrangement of fixing the 
rail, the two clips A A being fixed permanently on the 
sleeper or formed by cutting and bending up a portion 


of the sleeper ; the intermediate clip B is in the form of 
a T-headed bolt, which is inse: into a hole in the 
sleeper and has its head bent over. It is then—after 
the rail is laid in its place-—turned one quarter round 
by a spanner, so as to catch over the edge of the rail 
flange. 

1485. Parer-cuttine Apparatus, &c,, H. M. Nicholls. 

—Dated 12th April, 1880. 6d. 

This consists in supplying a current of air under- 
neath the web of paper only, while above the table 
the under surface of an endless flexible band or series 
of bands—forming a travelling surface—runs con- 
tinually in the direction the web travels. The air 


G 
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issuing from the blowing nozzle by its expansion 

the upper surface of the web of paper for the 
time under operation against the under surface of the 
bands, and so it is ed forward over the table G. 
When the required length of the web of paper has 
passed the knife L, the grippers close on it. 


1510. Iysuators, G. Wells and A. Gilbert.—Dated 
13th April, 1880.— (Not proceeded with.) 4d. 

The insulator is so formed that on the breakage of 
the wire between any two posts, the other part of the 
wire is securely held. The insulator consists of two 
parts, both having a semicircular groove, in which fits 
the wire, and the top part or cap passes over a bolt 
secured to the bottom part, and is held in place by a 
nut, its under surface bearing on the wire so as to hold 
it securely. 

1523. Turowine Liquips, J. J. Royle.—Dated 
14th April, 1880. 6d. 

A is a cylindrical-shaped metallic vessel; B is a 
flexible tube ; C is a compound hand pipe or jet con- 
sisting of a tap union D, which is provided with a 

ure ball or valve, a branch of which is connected to 
The flexible tube B, and which hand-pipe carries at its 


extremity a regulating cock and rose, The pipe is 
first stteghed toa water supply, and water admitted 
to the interior of A, thus com the air therein. 
Wher sufficiently filled, the pipe is disconnected and 
the rose attached. An ar it is shown as applied 
to fire extinguishers, 
1545. Gas-BurnNERS AND Lanterns, W. 7. Sugg.— 
Dated 15th April, 1880. 

Aslit Fis made transversely in the nipple of the 
burner, and Pweg bem it is an annular flange G which 
protects the flame from the disturbing influence of an 


upward rush of air. The supply of air to lantern 


it surrounding the gas pipe is a funnel-shaped air 
ductor, so arranged as to allow the air which ome 
the sleeve to pass in part through the funnel direct 
burners, and in part outside the funnel by which jt iy 
deflected to the sides of the lantern. The mouth of 
the funnel is preferably closed by a plate of perfor ated 
wince. The air juctors are 1 in a casin 
of coarse wire gauze D extending down to the 
bottom of the lantern, For large burners, where a 
larger amount of air is required, openings are made 
in the bottom of the lantern, under or within the 
conical wire gauze casing. 
1581. Rereatinc Pistous AND SMALL-ARMs, 4 
Martin.—Dated 14th April, 1880. 6d. 
The barrels A are formed out of one block and are 
arranged in two rows, four in each row. The block is 
hinged to the breech plate forming the front of tho 
body and is secured by lever D turning on a pivot and 
actuated by a thumb piece, so as to engage with or be 
oreo from studs on the block. A spring holds 
lever D in its locked position, G are the strikers which 
fire the cartridges, und their rear ends pass through 
two plates between which are spiral springs, Ay 
axis K draws back the strikers in succession and has 


WEEE 


cam-like teeth round it engaging with recesses in one 
row of strikers and projections on the other row, 
The end of the axis carries a ratchet wheel with 
which a pawl engages and is connected to a link 
attached to the trigger, whereby a step-by-step move- 
ment is imparted to axis K each time the trigger is 
drawn back. The same lever that acts upon the lever 
: also forces the trigger forward, 8 is the extractor 
lever. 


Tits, &., N. King.—Dated 16th April, 1880 


Two compartments are employed, one serving as the 
till and the other for registering and checking appa- 
ratus consisting of a train of geared wheels and rollers, 
by the action of which a slip of paper perforated in the 
form of tickets is caused to pass under an aperture in 
the top of the till, the assistant marking the amount 
received thereon. Under the slip of paper is a black 
leaf which transfers the impression on to a sheet 
below, which is caused to advance and extends under 
an orifice by the side of the first aperturc. The first 
slip of paper is given to the customer. 

1571. Wirvow Larns anp Frames, 
Thompson.— Dated 16th April, 1880. 8d. 

The sashes A are ar so as to be capable of 
swinging on the sash lines, as well as to move up and 
down, and for this purpose the sides of the grooves B 
are hinged to the sash stiles A. By this means the 
sashes can be reversed. The stops or inside beads C of 
the sashes are also made to open and close on hinges, 
either up or down, or sideways. The pocket pieces 


and the pulley stiles D are recessed to receive springs, 
filling up pieces, and the parting bead, in order that 
the latter may turn into these recesses, and so enable 
the sashes to be turned to any angle. When the part- 
ing beads are in position the springs force up the 
filling pieces to the face of the pulley stile, of which 
it then forms an even part, being retained in that 
position. In tho pulley stiles are fixed rotating clips 
or holders E, the projecting jaws of which are caused 
to embrace the sash frames and hold them firmly when 
required for cleaning, or to act as sash fasteners when 
the window is clk le 


1589. Worxinc rue Vatves or Enotes, J. Robb, 
jun.—Dated lith April, 1880. 6d. 

This consists of a novel mode of attaching the valve 
connecting rod to the slide valve, and imparting 
motion thereto. Instead of fitting the valve-box with 
a stuffing-box for a valve rod to pass through, such 


stuffing-box, valve rod, and the usual buckle are 
abolished, and the slide valve is made of ter 
breadth than usual by adding a flange at each side, 
and so as to attach the valve to the excentric, the 
flanges cover two slots open to the atmosphere, and 
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3226. Curpprsc Seat Skuss, L. A. Groth, Finsbury- — = 
pavement, London.—A communication from F. F. 
Cimiotti and G. Cimiotti.—6th August, 1880. fv \\ 
$231. TeLErHone, H. H. Lake, Southampton-buildings, 
London.—A communication from L. Maiche.—7th 
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usual hard metal, and lining or them with | bottom of the lantern, = = gas pipe 
metaline, carbon, or other po Sink eam or com. ! passes, by a sleeve open at top and bottom, and in 
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' *h which ‘bolts pass from the valve inside the 
Le to a bracket on the outside of the valve-box. 
This bracket works under the outside of tae valve-box, 
and to it is attached the ordinary connecting rod. A 
are the slots in the valve face on each side of the ports 
opening through the face plate to the atmosphere. B 
is a small block working in slots A, and may be cast or 
secured to the slide. A cavity is formed on each side 
of the exhaust cavity, on the face of the slide, and 
extends a little over slots A, so as to lessen the friction 
and convey any steam which may find its way into 
the slots into the exhaust port, The bracket works 
over the outside of the slot A. 

1574. Preventinc in Srinnino, A. M. 
Clark. —Dated 16th April, 1880.—(A communication.) 


ls. 
The double or marriage breaking devices consists of 
a series of barbed or hooked arms carried ov a rock 
shaft, and moved up and down in the intervals 
between the yarns, and this hook-carrying shaft has 


imparted to it an alternate rectilinear motion in the 
direction of its axis, as well as an alternate rotary 
motion about its axis. The double yarns are broken by 
the descent of the hooks (so that the broken ends do 
not float above or become entangled with the other 
arn), the severance of the double yarns being effected 
mmediately before the backing uff of the px: a 


1575. Motive Power Enotes, &c., A. H. Hearing- 
ton.—Dated 17th April, 1880. . 

A is the cylinder, the trunnion D of which turns in 
bearing EB, while the other hollow trunnion F contains 
passages H, icating respectively with the two 
ends of the cylinder, and also with ports leading into 
chambers L in the bearing G, in which the trunnion 
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E turns. In the lower part of this bearing is a second 


opening, containin, ollow valve, one end of which 
communicates with the supply Pipes and the other 
with the exhaust. This valve is fitted with a trans- 
verse lever 8, actuated by a lever T on trunnion F, the 
lever T being made ad ee age The valve contains 

i with chambers L. 


1595. Curry Comps, J. Imray.—Dated 19th April, 
1880.—(4 communication.) 4d. 

The blades of the comb, which are flexible and 
elastic, can be easily removed and replaced. A steel 
plate A is secured to the back frame C of the comb, 
and one end is turned up, and to its er end is 
secured an angle piece, through which pass rods H, 


(i595) 


the other ends of which pass through the turned-u 
end of plate A, and are fitted with tightening nuts E. 
The blades L have holes, so as to enable them to be 
passed on to the rods H, distance pieces G keeping 
them apaat. 

1598. Furnaces or Cuimneys or Borvers, N. Clayton 

19th April, 1880. 
(Not proceeded with.) 2d. 


A flue is formed in the smoke-box commencing 
slightly above the tubes on one side, d 
round until it enters the chimney. 


an 
To the two inner 


sides of this flue are attached intercepting plates 
placed at an angle, and extending horizonta'ly across 
the flue, whereby sparks are arrested as the centri- 
fugal current passes to the outer air. The upper part 
of the flue at its junction with the chimucy is closed 
in by a curved plate on on hinges erg | like a 
door, which when closed turns the draught into the 
smoke-box flue. 


1600. Brusu Borinc Macuines, H. J. Haddan.— 
—Dated 19th Aprit, 1880.—(A communication )— 
(Not proceeded with.) 2d. 

The carrier plate is driven by a single crank ; an 
adjustable table is provided with attachments for 
holding the brush block, and set screws for changing 
its movable parts; anc a sliding frame is used in 
combination with the table to form the feeding appa- 
ratus, 


1601. Lire-savinc Rarts, H. J, Haddan.—Dated 19th 
April, 1880. -(A communication.) 6d. 

A number of hollow metallic rectangular floats, 
with their ends bevelled on the under side are hinged 
together, so as to be folded together when not in use, 
and spread out flat when in use. and combined with 
these floats is a railing or guard hinge, so as to fold 
parallel with the floats when not in use, and when in 
use fastened at the corners, so as to enclose the deck 
of the raft, and furnish supports for the seats. The 
hollow floats form tacles for provisions, the open- 
ing being closed by a plug. 


1602. Surrortine Tanpaucins or Rartway Trucks, 
&c., 0. Jones.— Dated 19th April, 1880.—(Not pro- 
ceeded with.) 2d, 

The support is movable, and consists of two arms, 
one on each side of the truck, to which they are 
pivotted at their lower ends, their upper ends being 
united by a cross rod carrying a roller to facilitate the 
diawing of the tarpaulin either way. The support can 
be raised or lowered and secured by stops. 


1604. Brakes, C. 7. Hulett. Dated 19th 
April, 1880. 1s. 

This consists in applying the brake mechanism 
through or by means of the spring buffers, the action 
being, however, controlled or thrown into or out of 
gear and worked, if required, by hand mechanism, so 
that the brake locks may be either worked automati- 
cally by the beffers, or thrown out of acting gear 
therewith, and be worked by hand power, these opera- 
tions being controlled by the raising or lowering of one 
lever placed at the side or end of the wagon in a 
position similar to that of the hand brakes now in use. 
A cross shaft 13 is carried in plates, on one end of 
which shaft is keyed a handle, and on the other an 
auxiliary lever 5, The handle and lever are slotted 


longitudinally near their common 
plates are slotted in a cor g I , bu 
transversely of the slots in the handle and lever. 
Through all these slots an axle 8, which is sup- 
pace with freedom of turning movements at the 
ntersections of the slots, and carries at each end 
between the 


axis, and the side 
ai t 


lates a double-acting crank, the upper 
arm of which is prolunged ana is connected or jointed 
to a rod 10, each of the two rods being jointed as 
nearly in a straight line as is possible to the inner end 
of the buffer rod 11 at a ype projecting beyond a 
guiding socket or sill, each arm of the crank being 
conn by a short rod directly to a steel plate, 
carrying a cast iron brake block 15. 


1606. Coatine Iron with Zinc orn Tix, W. R. 
Lake.— Dated 19th April, 1830.—(A communication.) 
—(Not with.) 2d. 

The sheets of iron are cleaned in a bath of dilute 
acid and then washed in water and put into a bath of 
water containing 1 per cent. of any fusible metallic or 
organic chloride whose bases are itive to iron, such 
as methyl or ethylamine chlorides, ammonium or 
zine chloride. Into 100 gallons of the solution are 
stirred 4b. or 51b. of the oxide of the metal to be 
used as the metal bath. After leaving this bath the 
sheets are put into another bath composed of equal 
volumes of water and any chlorides of the organic or 
metallic bases whose salts are fusible at the tempera- 
ture of the metal bath, into which they are immersed 
on leaving the latter bath. 


1607. Veocirepes, &c., W. Soper.—Dated 19!h April, 
1880. ls. 


The drawing shows a side elevation of a velocipede 
with one of the driving wheels removed. ie steer- 
ing wheel is in front and the frame is constructed of 
two similar sides formed of flat bars united at various 

ints by cross bars or ties in such a manner as to 

race them firmly and securely together and disp 
with welding. side has a longitudinal bar. 
intersected at right angles or nearly so by a central 


vertical bar, the two sides of the frame being braced 
or tied together at the points of intersection of these 
bars. The upper and lower extremities of the vertical 
bar are connected by diagonal bars at a point near the 
front end of the longitudinal bar, and the sides are 
braced together at this point. This longitudinal bar 
and the lower diagonal bar are extended forward 
beyond this point and their ext ities are ted 
by a vertical bar. The two sides of the frame are also 
braced together at these two extremi'ies by cross 
bars, which are provided for the vertical spindle of the 
small or guiding wheel. 

1609. Exrractine Fisres rrom TeXtTILe PLaAnts, 
G. ey 20th Apri!, 1880.—(A communica- 
tion.) 4 

The stems of the plants when freshly cut are heated 
in a closed vessel to which steam is admitted. After 

a certain time the stems are removed and the exterior 

cortical parts can then be easily stripped off, all the 

useful fibres adhering thereto, and being thus main- 


tained perfectly parallel to each other, The 
stripped off are then further heated, when the useful 
fibres are stripped off the exterior cortical parts, and 


are then ready to be treated in the heckling or comb- 

ing muchines, 

1610. Boots anp Suors, 1. B. Fox.—Dated 20th April, 
er proceeded with.) 2d. 

The insoles or linings of boots and shoes and the 
soles of lawn tennis and cricketing shoes are made of 
cork composition spread on ome incorporated with 
canvas or other suitable backing. 

1612. Locks, Hanpies, &&., W. Harrison.—Duted 
20th April, 1880. 6d. 

The follower of the lock is extended through the 
door, and may be made in one piece, or a tube may be 
screwed on to it, For fixing the handle to the door to 
the back of it, and immediately behind the rose, is 
acircular plate, with holes at its outer edge to attacan 
it to the door. The rose is capable of revolving on the 
handle and has a hole near its outer edge, so that by 
turning the rose round screws can be screwed into 


each hole in the plate, and thus be fastened to the 


door. A is the lock, B the follower extended at C. 
This follower is screw-threaded internally, and the 
end B has a square hole to receive the spindle, and is 
also screw-threaded for a short distance to receive the 
knob E. The part C receives a screw secured to 
handle G, and having a central hole for the of 
the square spindle. ¢ hole in knob E is closed by a 
screw plug. 

1615. Treatinc Mixerat Hyprocarzorets, £. P. 
Alexander.—Dated 20th April, 1880.—(A communi- 
cation.)—(Not proceeded with.) 2d. 

Caustic potash is mixed with the mineral hydro- 
carburet, and the mixture is heated to 302 deg. Fab. to 
drive off the naphtha, whilst the petroline remains in 
the liquid. After a certain time the whole is left to 
cool, when the potash sinks to the bottom. The pro- 
duct is an unctuous, inodorous, and tasteless sub- 
stance, possessing antiseptic properties. 
Caces, &c., J. Davies.-—Dated 20th April, 

The cage is made in two, three, or more sections, 
capable of sliding telescopically one within the other, 
so as to be packed in a minimum space when not in 
use. 

1617. Froor, Cerines, &€., G. Howard.—Dated 2th 
April, 1880. 6d. 

Slabs of any given length of board are secured 
together by dog nails or battens, and fitted between 
fixed guides which allow them to shrink or expand, 
without to the consequent lateral 
movement, at the same time retaining the slabs in 
position. 

1618. Driving Mecuanism ror Sewinc MAcHINEs, 
W. R. Lake.—Dated 20th April, 1880.- (A communi- 
cation.) 6d. 

A is the sewing machine table, C is a driving pulley, 
and D a fly-wheel for imparting motion to the drivin 
pulley by means of the belt E. F is a treadle pivotte 
to the tie rod or bar of the frame of the table, and 
preferably provided with a spring G to effect its return 


movement after it has been depressed by the foot or 
cod ted below 


alongside the draw-bar, and fitted to move in guides. 
With this rack gears a pinion operated by hand wheel, 
so as to cause the links to be moved backward or for- 
ward. Another cross shaft with a cam on it passes 
under the rack so as to raise the end of the rack bar 
and with it the link sufficient to pass it over the 
point of the draw-bar hook. The coupling is tightened 
up by a nut working on a screw threaded part of the 
draw-bar, the nut forming part of a wheel actuated by 
spur pinion and bevel pinions actuated by hand wheel. 
are the racks to which the end link of the coupling 
is attached, and with which gear the pinions L, and 
under the forward end of the racks are cams M on a 
shaft actuated by hand wheel. D is the wheel nut by 
means of which the coupling is tightened, such nut 
being actuated by spur wheel and bevel pinions driven 
by hand wheel. 
1622. Hoistino Apparatus, F. R. Ellis.—Dated 20th 
April, 1880. 6d. 

Fig. 1 represents a diagram of a reversible double- 
friction hoist, and Fig. 2 is an end elevation of a fric- 
tion hoist. Two spur wheels A and B are g 
together, and keyed on their shafts, either of which 
may be the main driving shaft, which is kept con- 
tinuously running, or Al may be the main drivin 
shaft, the spur wheel of which drives the spur whee: 

The wheels A and B are provided with friction 
wheels or drums C D. Positioned immediately with 
these two friction wheels C D isa third friction wheel 


E, which is secured on to the first power barrel and 
shaft Q. One end of the barrel shaft Q runs in a bear- 
ing, which is formed in an excentric F, the equivalent 
of which may be a sliding block in the frame U. The 
excentric is operated by the lever G, by which arrange- 
ment the friction wheel E can be held interme- 
diately or put into gear with either of the friction 
wheels C D, which are running in reverse directions, 
and receiving motion from the spur wheel of the main 
driving shafr. 8S is a second or double-purchase barrel 

driven by the spur wheels M N. 

1623. Tanninc PreseRVING Hives or Skins, 
&e., J. H. Johnson.—Dated 20th April, 1880.—(A 
communication. )—( Not proceeded with.) 2d. 

e hides are subjected to the action of a rich 
tanning matter contained in the bark of the pome- 
granate plant, both in the condition of a tree or of a 
shrub, and in the rind of the fruit of the same. 

1625. Entrencuine Toois, G. U. Prior.-—Dated 21st 
April, 1880. 6d. 

The wooden handle A, spade blade F, and the com- 
bined axe C and pick D are all made separate, the 
spade being screwed into a socket at the smalier end 


of the handle, and the axe and pick being | over 
the smaller end and forced upwards barn} ayer} er 
end, so as to fit tightly. 
1627. Fust, L. Konow.—Dated 21st April, 1880. 2d. 
Coal is separated from dust, and broken up into 
pieces of the size of the hand, and is then mixed with 
sawdust or peat, which has been previously dried. 
1628. Pavinc Srreets anp Roaps, W. A. Blake.— 
Dated 24th April, 1880.—{Not proceeded with.) 2d. 
The bed of the road is levelled, and receives a layer 
of concrete, on which are laid cast or wrought iron 
frames to receive cubes of iron, wood, stone, and 


hand of the operator. H is a hand 
the table to the driving mechanism, and extending 
upwards through the table, and I is the handle of this 
rod. It is preferred that the treadle be connected to 
the fly-wheel by a cord J, one end of which is secured 
to the treadle, and which is passed one or more times 
around a pulley K, and is secured at the other end to 
the rod H by an arm extending therefrom. 

1619. Parer Hanainas, J. Dunn.—Dated 20th April, 

1880. 


. 4d. 
Cut wood or sawdust is used in place of fluck or 
und wool for the manufacture of raised paper 
ngings. 

1620. Can ror Baktnc Powper, &c., A. M. Clark. 
—Dated 20th d pril, 1880.—(A communication. )—(Not 
proceeded with.) 2d. 

The can is fitted with a measuring chamber and a 
sifter, so that such cans are es} adapted for 
materials to be used in regular quantities. 


1621. Carruce Coupiines, C. Lord.—Dated 
20th April, 1880. 6d. 

The screw coupling is abolished and a few ordinary 

chain links are connected to the end of the draw-bar, 


ona lak wiles is be passed over the hook 
e draw-har o other carriage being connected 
the end of arack projecting from the buffer plank 


P alternately. 

1630. Apparatus For Tue ComBusTION oF SMOKE, 
J. Gurney.—Dated 21st April, 1880. 6d. 

The retorts A, preferably of Q shape, are placed in 
the flue or fire-box of a boiler, and to them are con- 
nected pipes B to carry off the gases to the flue or fire- 
box, and where they enter the latter they are connected 
to air pipes C. These air pipes surround and extend 
beyond the gas pipes, and their other ends are either 
funnel-shaped to facilitate the entrance of air, or they 
may be connected to a fan G. Coal is placed in the 


[1630] 


= 


| 
olin 


retort, round which is placed coke, to heat the retort, 
and the from the retort pass to the fire-box or 
flue, and being mixed with air are consumed. If the 
ammoniacal liquors and other products are to be 
collected the gas pipes are conducted to a cistern D, as 
shown by dotted lines, before passing to the fire-box 
or flue. 
1633. Furnaces or STEAM Borers, C. Pieper.—Dated 
2lst April, 1880.—(A communication.)—(Complete.) 
4d 


The fire-box or flue C, which is to serve as furnace, 
is made of corrugated plates and proviced with a 
lining of fire-bricks. The outer surface of the lining is 
in contact with the projecting bends of the corruga- 
tions of the flue. A series of peripherical channels C 
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is thereby formed between the lining and the corru- 

plates. These channels communicate by their 
lower ends with the ashpit, and by means of holes M 
provided in the lining with the interior of the furnace. 


| 
' 


1646. Fasreninc Doors, Wixpows, &c., J. C. Callott. 
spate 2Qlst April, 1880.—(Not proceeded with.) 


A T piece is fitted to the interior of the door and 
receives a slotted swinging bar jointed to a plate fixed 
against the door case opposite to the T piece 


1647. Forminc Picrures, Letrers, on Desians on 
Guass, &c., 4. Martyn. —Dated 2ist April, 1880.— 
(Not proceeded with.) 2d. 

i Blass surface is coated with a substance rendered 


A part of the air from a blowing apparatus enters into 
the channels E, is heated by the contact with the hot 
lining, and then passes through the holes M into the 
inside of the furnace. 


Tramways, J. Gowans.—Dated April, 1880. 


A groove or guard is formed in the roadway, in or 
against which the wheels of tramway vehicles run, and 
combined therewith are slips, between the paving setts 
of which the road is formed so as to qooumd te dis- 


turbance of level. The rails have a solid upper 
without groove, over which the wheels pass, their 
flanges ae J down over the inner side, the groove 
being formed by a vertical lip on the ends of the shps, 
or the lip may be made separate. The drawing shows 
the slips with the vertical lip forming part thereof. 


16835. Dress-Hotpers, F. E. Duckham.—Dated 21st 
April, 1880.—(Not proceeded with.) 2d. 
To the extremities of a U-shaped frame are pivotted 
a pair of gripping levers terminating in exceutrically 
curved jaws meeting between the sides of the frame. 
To the levers are jointed the extremities of a U-shaped 
spring, which lies within the frame, and has a guide 
at its curved part sliding on the frame to insure the 
ultaneous action of the two levers. 


1636. Recervisc anp Discuarcinc Water, J. 
2lst Apri, 1880.—(Not proceeded 
with.) 2d. 

The apparatus consists of a cylinder which receives 
an air vessel with a rod passing through its centre and 
attached to the stop end of a tube attached to the air 
vessel. The cylinder, tube, and plun rod are 
placed on a second tube, forming the overflow outlet 
pipe, the water escaping by apertures below that of 
the outlet, that is the nozzle or tap. 


1637. Propuctne Prorocrapss ror Encravines, &c., 
G. C. 21st April, 1880.—(Not proceeded 
with.) 2d 


A negative is taken of the object and placed with a 
metal screen in a printing 
e in front of a sensitised gelatine or other surface, 
upon which the photograph is printed in the ordinary 
way. The screen forms lines or dots similar to those on 
fine line engravings. 

1639. Arr Compressors CouPLINGs ror RAILWAY 
Brake Apparatus, &c., E. Hunt.-Dated 
April, 1880.--(Not proceeded with.) 2d. 

This relates more particularly to the motor cylinder 
by which the compressor pump is worked, the former 
being connected directly to the latter without the in- 
tervention of a rotating shaft. The as is for 
connecting the pipes a. which the fluid under 
pressure is tr: jitted, and is designed so that the 
pipes are not open to the atmosphere when being 
coupled or uncoupled. 


1640. Trap rok THE APERTURES OF LETTER Boxes, 
&c., T. Harby.—Dated 21st April, 1880.—(Not pro- 
ceeded with.) 2d. 

In order to prevent the abstraction of letters through 
the aperture of letter boxes, a trap of [ section is sus- 
pended by its angle inside such opening. 


1641. Lypicatinc THE AND DikecTion oF Rora- 
Tower. —Dated 21st April, 1880.—{Not pro- 
cesded with.) 2d. 

A screwed spindle is connected to the revolving 
body and on it moves a wheel fitted with a nut, the 
periphery of the wheel bearing on a disc driven by 
clockwork. 

1642. Garpen Seats, M. H. Skinner.—Dated 21st 
April, 1880.—( Not with.) 2d. 
- i board is connected to the frame of the seat 


1643. Locks anp Lartcues, J. Kaye. — Dated 2ist 
April, 1880. 6d. 

sliding piece garoller. As the door D shrinks 
from the style the piece A is caused by the screw B to 
slide outwards, so that the latch bolt E which may be 
either a sliding or rolling bolt still engages behind the 
roller holding the door closed. Fig. 2 is a sectional 

with the 
brackets and below to 


lan of a door style with a latch 
fandles C D jointed above to 


the sliding stem E, so that on pulling the one handle 
Cor the other handle D the catch F of the 
lock is withdrawn and the door is pulled or pushed 
open. Fig. 3 is a sectional plan of the latch lock. On 
first introducing the key it is stopped from further 
insertion by the sliding plate G, but on turning the 
key round the plate slides forward so as to present a 
ho! th which the key can be pushed so as to act 
on the end of the lever L and so cause withdrawal of 
the latch F, 


by the action of light, such as gelatine, and 
on it is placed a negative of the —— and the whole 
exposed to light, thus printing the picture, the parts 


a light being washed off by warm 
water. 


1648. Cicar anp Cigarette Howpers, J. W. Jennes 
and J. Schopper.—Dated 2st April, 1880.—{ Not 
proceeded with.) 2d. 

Paper is dipped in gum or other adhesive substance 
and wound in a conical form so as to form a tube, at 
the smaller end of which a quill is secured. 


1649. Execrric LIGHTING APPARATUS AND THE 
MANUFACTURE OF CARBONISED MATERIAL FOR CoN- 
puctors, W. K. Lake.—Dated 21st April, 1880.—(A 
communication.) 8d. 

The First part of this invention is to obtain a more 
sensitive arrang t of the regulator portion of the 
clockwork of electriclamps. Mr. Maxim removes 

friction from the regulating device by suspending 
the working part upon springs, which at the same 

time support the upper carbon and its f 

mechanism free from contact with all other parts o 

the lamp. Then to enable the carbons to be more 

easily adjusted, the side rods of globe-holder are made 
telescopic. In the re A is the case containing the 

mechanism, B is a coil, C the iron core of B, while D 

is a brass extension of C. The clockwork train is 

carried by D. TT, T} and I are sprin; ing C and 

D. A star wheel F carries fans, which may engage the 

detent G. The clamp H trols the its of the 


parts. The 
K, of is attached to a of 


v0. gages the projecting 
up the parts in connection. N is the 
positive and O the negative binding screw. The 
current goes from N through coil B to case A and to 
upper carbon holder. This carbon holder is carried by 
aspindle W passing through C and D, and ends in a 
-and-socket joint, with part of the socket formed 

of a nut M to fix the position of the carbon. W has on 
one side a rack to e e a pinion of the clockwork 
Now C and ave a free v motion 

within B, and as C is a little below B the action of the 
current is to draw it within the coil. W is supported 
by the train of wheels only, and is so adjusted that it 
will descend freely when the gearing is free to move, 
and the whole adjustment is such that with an 


ress) 


ordinary current the gearing clears G. If the current 
becomes too strong C is drawn into the coil, and the 
feeding mechanism arrested by G; if it is too weak 
the core descends and advances the upper carbon. The 
Second part of this invention is in connection with 
incandescent lamps. It relates to the form of lamp 
connections, obtaining a vacuum, and the manufacture 
of the carbons. The carbon B, Fig. 2, is held by 
platinum supports C C1, passing through the globe A 
at D D! by tubes of Pas sealed to the supports. The 
tubes are so made t capillary spaces are left just 
below the points of sealing to he filled with liquid 
insulating material. Fig. 2 shows the form of the 
lower portion of the lamp. 8S are the capillary 
spaces, E is metal, F plaster of Paris to cement globe 
to bar E, G shellac or copal poured in when melted; H 
is asub-base of insulating material with a metallic core 
containing a socket forscrewing the — toits support. 
C is carried down to this metal base, C! to the metal 
plug K, which is insulated from base E, and connected 
wit! Before fixed to the base the globe is 
exhausted, then filled with a hydrocarbon gas, 
exhausted again, filled with the hydrocarbon again, 
and so on, as found necessary ; then it is hermetically 
sealed and attached to base. The inventor claims that 
should there be a residue of hydrocarbon the carbon is 
deposited on the weakest part of B when rendered 
incandescent, and so helps to stre en it. The 
lower part of the carbon is fixed to the platinum as 
own in Figs. 3 and 4, so that there must be good 
contact. In Fig. 4, B is the carbon, M M soft carbon 
discs, K K platinum washers, T screw. Lastly the 
invention deals with the carbonisation of the raw 
material for carbon. A carboniser is used, in which 
the material is placed, heated over a gas stove for ten 
or twelve hours to expel mye pak ping and air, then 
laced in a muffle furnace and to a white heat. 
uring both periods of treatment the material is 
surrounded by a volatile hydrocarbon supplied from 
the carburetter. The inventor claims the various 
combination of mechanism, springs, 
te! apparatus in the clock-work 

hydrocarbon vacuum, 

ti cti capillary s 
base, and ring, the combination to obtain good contact 
between the carbon and platinum, and the process of 

in presence of hydrocarbon gas. 


1650. Manvracrurixe Buckets, Cans, &c., R. R. 
Gray.—Dated April, 1880. 

The body of tinned iron is stamped out in three 
pieces, and their edges turned over in an ing 
machine, and are then placed with edges interlocking 
on a bed-plate A with grooves to receive the joints, 
and whose ro are struck from the centre B. Over 
the bed-plate is an arm C pivotted at B and carrying 
a pressing roller D adjustable by screws, and also 
small flanged rollers also adjustable by screws. The 
arm is moved backward and forward over the body on 


= keeps the roller D to its work. When the wire 
inserted, the metal is 


when 
old of 


the wired head. The mandril is revolved by pulleys, 
and rollers turn the of the cone over the 
edges of the bottom piece, w: lormed with a 
flange projecting downwards. 


1651. Raisinc anv Distriputixnc Corn, Sanp, &c., 


two is occupi: 
perforations on the same radii as the 
protractor. 


1666. Rerropuction or Cuaracrers, Desians, &o, 
J. H. Johnson.—Dated 22nd April, 1880.—(A con. 
munication.) (Not proceeded with.) 4d. 

relates a to be used 
e paration of chromo; ic sheets, and 

sists of aniline colours combined with lard, og 

tallow, any oils or essences, alcohol, glycerine, ethor 
any flour or fecula, carbonates, phosphates, pulverised 
umice stone, virgin and other wax, as well as any 
escription of grease. 


1667. Tramways, &c., F. G. M. Stoney.—Dated 2nd 
April, 1880.—( Not with.) 2d. 

The rails are held in cast iron in the form of 

hollow blocks, resembling the ordinary paving stones, 


1668. Ornamental Pive Faprics, J. Orr and J, 

2°nd April, 1880.—(Not proceeded 
Gold or other metallic threads are presen 

desired of the finished fabrics so as to suit the 

intended design by being introduced during the first 

or preparator: ing of Axminster fur m: or 

chenille. fur or chenille is afterwards used in 

weaving the finished fabric. 


1669. Borers anp Conpensers, &c, W. R. Lake, 
Dated 22nd April, 1880.—(A communication.) 6d. 

This consists of a boiler for use in connection with 
motor engines, in which the expansive force ot 
ammonia or other vapour is employed, and is con. 
structed so as to utilise the comparatively low tempera- 
tures of solar rays, thermal springs, mines, and simi-. 
lar sources of heat. The boiler consists of one or 
more metallic shells A, enclosing but a narrow space 

led with the liquid to be vaporised. The boiler is 
preferably arranged with a horizontal inclination, so 


ted at the 


1669) 


as to be freely exposed to the rays 
permit the expanded vapour 
to dome B, from whence it proc 


receiver R, communicating with a condenser. 


EB. Edwards. —Dated 22nd April, 1880.—(A 
cation.) 8d. 

A isa floating vessel moored between the vessel B from 
which the is to be raised, and that C into which 
it is to be delivered ; D is a post having at its upper 
en tachi rt F, which can 


bearings a frame is piv: 
thon of which can be adjusted b; 


pulleys and chain, The outer end of framewor 


hangs over the vessel B, 
ng a transverse shaft 


and is fitted with bearings 
carryii vided with one or more 
wheels or drums round which pass endless bands or 


hed to them, 


chains having 

which elevate the to the end of the framework 
N, where they disc’ it into a longitudinal inclined 
shoot R down which the 2 into the vessel 
C, or into a weighing e 8, whence it passes 
into the vessel C. 


1653. Gas anp Arr Enotes, C. G. Beechey.—Dated 
22nd April, 1880.—(Not proceeded with.) 2d. 

The air and gas is compressed and conveyed into a 

receiver consisting of a jacket round the busti 


vapour is ducted by a pump M back to 

the boiler A. The condenser is not exposed to the 

sun’s rays, and at night the boiler A may serve as a 
d , and the d asa ler. 


1670. Dressine, Hats, &., 
BE. Edmonds.—Dated 22nd April, 1880.—(A commu- 
nication.) 8d. 


The frame of the blocking machine has two hori- 
zontal arms A and a third horizontal arm B, the latter 
carrying a movable standard C. To the top of the 
frame are connected by hinged rods the rings D, cach 
consisting of two parts, one corresponding to the 
exterior form of the crown of the hat, and which is 
placed on top of the frame, and the other part, which 
may be closed down on to the first part and be fastened 
to it; E is a hollow chamber to which steam is ad- 
mitted and dried by passing through perforated discs 
before acting on the crown of the hat, and on the brim 
through holes in the rings D. The hat is placed in the 


end of the main cylinder, in which it is warmed 
—— to being admitted into the explosive 
cylinder. 


1654. Spinninc, J. Camm.—Dated 22nd April, 1880. 
—(Not with.) 2d. 


The ler for guiding the end or yarn to the 
bobbin or tube in the forming cop consists of a stem 
with upper and lower flanges, from the former of 
which extend two arms, the outer one having a loaded 
end, and the inner one formed with the eye or eyes 
which guide the end or yarn to the bobbin or spool. 


1663. Setr-actinc AtTMospHERIC Enoines, I. 
Harwood. —Dated 22nd. April, 1880.—(Not proceeded 


6d. 
As applied to locomotives the consists of 
two pairs of driving wheels behind « le, which 
supports a pair of slide valve cylinders on a _ 
placed so us to act through a crosshead and cran rod 
on the crank of the nearest driving wheel on each side 
of the engine outside the wheels. Over the slide 
valve cylinders is placed a plate carrying the air chest 
and the lever screw compressing multa double-acting 
atmospheric slide valve pump, which consists of a 
cylinder with compartments, and furnished with ta 
and ports working in small blocks cast on the outside 
of 7 9 cylinder. The com ments are fitted with 
stuffing boxes through which the piston rod works, 
carrying a piston in each compartment. 
1664. Dress Suspenpers, FE. L. Parker and J. 
——— 22nd April, 1880.—(Not proceeded 
2 


A pair of hinged arms are employed, and on each 
above the hinge joint is a pin, to the outer end of one 
of which a plate is hinged, and the end of the other 
pin engages a slot therein. 

1665. Prorracrors, H. Johnson, jun.—Dated 22ad 
April, 1880.—(Not proceeded with.) 2d. 

In protractors marked on mining and other plans 

errors may occur the ch in the 


in of the ig’ 
magnetic meridian, and in order to avoid this the 
frame of the instrument employed to produce the 


part of ring D on the top of the frame, and the other 
of D is closed down and secured. Steam is then 
admitted and into the crown is introduced a wooden 
block. The standard C is brought into position and 
pressure — The ring D with the hat is then 
back and pressure applied by means of the 

screw spindle F on the arms A. The other drawing 
shows an iron holder to be used concurrently with a 
machine for ironing crowns of hats, and as will be seen 
the iron G is moun so as to exert an elastic or 
ielding pressure on the hat on the spindle H which 
revolved by a pulley. A brim press is also described. 


1672. Piumpaco Crucisixrs, 8. A. Peto.—Dated 
23rd April, 1880. 2d. 


1880. 

The process by which the crucible is rendered damp- 
proof consists of coating the crucible before baking 
with the compound described in patent No. 3992, of the 
year 1878, and after it is drawn from the kiln, and 
while still warm, it is dipped into or coated with a 
compound consisting of six parts resin, and a sufficient 
quantity of turpentine to assist in dissolving the 
resin, a small quantity of tallow or oil being in some 


same is made double, one part being within th, 
with a space between them. The two parts om m, 
nected by brid ieces, and the » hetween the 
with a series of 
divisions of the 
—— Pee SSS the bed-plate, and the roller D presses the seams 
= We ; one flanged roller turns the edge over, and two 
others continue the operation until it is of hook form 
- “ug ox =] and ready for wiring. The roller beneath the bed- 
- 
= y= a) —— Fa rolled to cone shape, the two edges united, and the 
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1673. &ec., B.C. F. Olto.—Dated 28rd April, 


1880. 

This consists, First, in employing endless metallic 
driving bands "A manufactured from steel or other 
suitable elastic metal ; Secondly, - the steering gear. 
The steering handles ’Bare in a fixed vertical 
position. A bevel wheel C is fixed to the tubular 
stock D of each steering handle, which stock works on 


a pivot firmly attached to the axle at the point E, 
where it assumes the shape of a fork, and is furnished 
with a nut and washer at the point E. Each bevel 
wheel C gears into a corresponding sectional bevel 
wheel G conveniently fixed on such axle. To each of 
such sectional bevel wheels a steering rod H is 
attached, connected at its lower end to the crank 
slide bearing in such a manner as to lift both the crank 
and crank pulley towards the rider. 
1674. Packina vor Pistons, &c., L. 
Barker.—Dated 23rd April, 1880. 4d. 

This consists in making the packing of one mor 

ring only, which is formed from a plain annular 


674. | 


casting. The casting is fixed on a face plate in a pie, 
and ite periphery turned true and of a 
diameter thau the cylinder it has to fit ; it is then <A 
out so as to form one or more spiral’ rings of any 
number of circles out of the same annular casting by 
cutting spiral grooves of the required width thro 
the casting ; the a is then cut to the desired widt! 

and a portion of the ring is cut away at each end 
of the groove, so that when the ends are drawn 
up ani the ring compressed laterally and verti- 
cally, it will form a solid annular spiral ring. 
When the ends of the ring are thus drawn up it 
turned to or almost to the exact diameter of the 
cylinder and to the required depth of the packing; the 
spiral ring may be pitched or set out to allow the ends 
of the ring to be in any part of the circumference. 


1675. Giove axp Purse, F. W. Wilson.—Dated 23rd 
April, 1880.—(Not proceeded with.) 2d, 

The palm of the glove is formed with an inner linin 
so as to enclose a pocket, to which access may be | 
through a suitable slit, the edges overlapping and 
being secured by any suitable means. 

1679. Fasric ror Makino Horse Ciorus, W. Jenkin- 
_ and J, F. Mayman.—Dated 23rd April, 1880. 


The “warp is of jute or hemp, and with it are em- 
eon two wefts, a face weft and a back weft, the 
former also of jute, or hemp, and is woven with the 
warp so as to produce a twill, and the latter of wool 


1679) 


or hair, so as to form a soft and warm back. The 
shuttles carrying the two wefts are thrown alternately 
or otherwise, and the sheds to receive them are opened 
in similar order. The drawings show the face and 
back sides respectively of the fabric. 
1680. Looms, J. H. Johnson.—Dated 23rd ty 

This consists in th 
leaves of the healds or heddles, such 
supported by standards secured to a bearer, connec’ 
at each cxteomdhy to the rng of the loom by curved 
supports, and the tuated by two cams 
fast on the end of the crank shaft of the lathe. 
1681. Macuinery. J. H. Johnson.—Dated 

rd —(A communication. )—(Not pro- 


In ring throstle frames fixed spindles are substi- 
tuted for the movable spindles hitherto employed, the 
fixed spindles acting as long supports, which im 
the desired rigidity to the cap, at the same 
the of the moving parts to be con- 

bly red 


the so- half mesh (the wor th 
the seam s made so smooth that in the finished article 
it is scarcely perceptible. 

1683. Water Waste P 


pi in a guide frame with a 
h d having an eye formed in the 
crosshead a throw h "which the piston works, while 
attached to its outer end is a wire in connection with 
the plug of the closet. 


1684. Sevr-crosinc Pressure REDUCING APPARATUS, 
Wirth.—Dated 24th April, 1880.—(4A communica- 
tion.)—(Not proceeded with.) 2d. 
The fluid under pressure enters by a valve into a 
ber, one side of which consists of a flexible 

diaphragm, to which is connected the long arm of a 

valve. e latter is so that the en’ 

fluid pressure tends to close it instead of to open it as 

hitherto. 

1685. Factuiratina tae SrarTiINo OF WHEELED 
Veunicies, H. J idan.—Dated 24th 1880. 
—(A communication.)—(Not proceeded with.) 2d. 

“Near the front axle is pivotted a double armed 
almost  toucl lower and shorter arm of 
the road, while the upper end is 


connected with a chain or other trace 
The tractive power causes the lever to touch the road, 
whereby the t axle is lifted, and the weight of the 


carriage rests on the hind axle, and on the lever. 
16886. anp Excavators, IV. Batho.—Dated 
24th April, 1 6d, 

This consists of fa bull Ain the fore pee of which 
te framing. vot carries 
the winch C, between the frames of which the beam 
is hinged on a shaft ; E is the excavator suspended 
from the outer end of the be Db rods, opened 
and closed by means ated by the 
screw G; Qisa cttahed bo the vt and the arm 


a boiler and engine for actuating the buckets and 
revolving the platform bp ey eee . ‘The shaft 
of the e carrying is hollow, — 

it another shaft with a alley, from 
which one of the wheels over which the chain 


‘orm ; B the vi 


the revolving standards ; 
the buckets ; Bie shoot into to which the earth Comavelel 
from the buckets. 


1698. Wacons anv Carriaces, J. W. and J. N. 
—Dated 2th April, 1880. 

Fig. 1 is a side elevation of the cane body made 

separate from the wheel or trolley part, but placed 


of of of The screw 
G is worked by means of a chain H round the 


pulleys I and J, the pulley I having a bevel wheel 
on its axle working into another bevel wheel fixed to 
the head of the screw G. On the opposite end of 
the to which the excavator is slung the 
K is fixed. 


1687. Tires ror 8, Hill aud G. B. Williams. 
—Dated 24th April, 1880. 6d. 

So as to enable wheels to which tires are fitted to 
rise freely from ruts or hollows, the edges and part of 
the periphery of the tires are formed with catching 
points at intervals, which by turning the vehicle 


bee will catch hold of the side of the rvt or hollow 
thus raise the vehicle to the level of the roadway. 
The drawings show the catching point A at both edges 
of the tire, and in one case they are te each 
other, while in the other those in une-edge 

those in the other. 
1688. Se.vevor Crips on Drags AND TEMPLES FOR 
. J. Bvans and H. J. H. King.—Dated 24th 

April. 1880. —(Not ceded wi 2d. 

In order to take hold of the selvedges of the cloth 
and draw them towards the breast-beam or take-u up 


movable jaw, ~ tt to the selvedge whilst 
drawing it t forward. on the movable jaw 
enables it to be to the point 
after oo moved forward some distance, the jaws 


being to allow the clip to pass easily 
along the 

KNIFE AND ForK CLEANING OR POLISHING 

J. Cherk.—Dated 24th April, 1880.—( Not 


Two rollers covered with india-rubber are caused to 
rotate both in the same direction, instead of in 
opposite directions as hitherto, and between themthe 
knives or forks are passed to clean or polish them. 
1691. Excavatine anp Removine Eartu, GRAVEL, 

Cuay, &c., B. Edwards.—Dated 24th April, 1880.-- 
nh communication. ) 6d. 


the canal or other excavation, 
them above which is a platform 


PFE 


revolving on a two frames 
with bearings for a es is each end of which 
are wheels, over w chain 


an endless 
carrying excavating buckets. also carries 


body A is preferably made with a narrower 
rebate, oF set-off part below, as shown at C, w! h part 
(a fits in a frame D formed on the top of and along the 
Seep : outer edges of the trolley B or wheel frame proper, so 
_A 
6 
= 
K 


that the outside of the body A is flush with such 

trolley frame - or nearly so. narrower set-off 

pt — > arranged under the floor of the body 

per, and be connected to the upper part or body 

lg aoe by iron straps E, fitted with rings for hooking 

eidere to, when the body with its contents is 

ted inacrane and swung from one such trolley 

Bte e, or from a road 

or railway trolley to the deck or of a steamer, or 
vice versd. F are bolts for uniting the body with 

trolley. 

1605. Wuerets ror Ramway Venicies, W. BR. 
—Dated 24th April, 1880.—(A communication.) 6d. 

The central He tony A of the wheel is cast in one 

¥ and includes the hub, web, and the rim or tread 

the wy - 4 having a — in its face extending all 

. The outer sides of the rim are turned off, so 

that the diameter of the wheel through them is nearly 

the same as the inside diameter of the tire C, at 

the outside of the locking projections D. Holes E are 


left in the side of the rim to the groove on its face. The 
tire is Song on the rim while expanded by heat, and 
in coolin, projection D enters the groove in the 
rim. In the proper substances 
for vuleanising, is is then forced to the space between 
the Dand the bottoms the groove in the 

yy hydraulic pressure, and the wheel is then 
Sheed in an oven, so as to vulcanise the india-rubber 
when the hole E is plugged. 


CoLLapsinc Hanp ror Licut Buats, 
F. B. Todd.—Dated 28th » 1880. 
The bottom of the consists of two wood 


bearers D, fixed at each end to suitable woodwork 
forming jaws, from which two jibs G project eutwards 


the carriage to 

1770. Wire Bore, W. T. Cheesman.—Dated 30th 
April, 1880. 6d. 

A is an ordinary wire rope of, say, six strands D, 
each of six, seven, or an: number of wires of small 
gauge, with a central eore The central core is also 
composed of wires, or it may consist of hemp or any 


other suitable fibrous material. The inner rope — 


material tarred. It is then covered with a layer or 
casing B of wire strands. 


1797. Burwinc PuLVERULENT FuEL, &c., H. A. Bonne- 
Dated 1st May, 1880.—(4 communication.) 


slope and passing over the surface of the fuel towards 
the top. A is the inclined arch of firebrick, B the air 


Ca for removing the ashes, D the 
fire = par which the flames pass beneath 
boiler E. The ashes are raked out at C and fall into 
the truck G. 


1849. Woop Work Macuinery, M. Benson.—Dated 
May, 1880.—(4 


The column A is formed with two horizontal bars 
on which move slides C. The cutter head I is fixed 
on a shaft turning in bearings, one of which is axially 
removable to facilitate removal. The shaft is driven 
pulleys. One of the slides works on each side of 
e cutter, and both are fitted with a cross-h 


ides each su: 
means of an interposed D, having on 
its front and rear aoe a pair of feet which engage with 
inclined guides F. The carrier is also connected to the 
main frame by a link G, arranged so that its ends will 
roach the cutter head when the carrier is elevated, 
but recede when the carrier is lowered. On mo 

the slides its inclined guides operate to raise or lower 


the carrier, and at the same time the link operates to 
impart an endwise movement to the carrier either to- 
ward or away from the cutter head. The result of 
these two forces is an oblique movement of the 
carrier which preserves a constant horizontality. So 
that the table may be levell. 1, the top is adjustable on 
its feet. Means are provided so as to adjust the table 


| in a vertical direction only when desired. The adjust- 


ment of the tables, except their simple horizontal 
adjustments, made by hand, are effected by adjust- 
ments of the slides C through the operation of the 
feeding shaft F on the screw spindle H, which turn 
without longitudinal motion in bearings in the main 
frame, and engage nuts on the slides. 


2126. Weicuinc Macuines For Grain, &c., M. Ben- 
son.—Dated 25th May, 1880.—(A communication. )— 
(Complete ) 6d. 
side frames A su a balance beam B, to 
end of which is suspended-the weight X, and to the 
other the dumping grain bucket D by the rods C. A 
supplemental beam V is pivotted to B and carries 
weights, its forward pol i under an arch 
2 the space between the side frames, and pro- 
ded with a screw to adjust the distance of the weight 
on beam V, by which means any desired rise may be 
allowed beam B before it comes in contact with the 


of the desired quantity of corn has been delivered 
B rises and comes in contact with the 
=n on beam V, thus offering an additional resist- 
ance to the descent of bucket D for the dischar, of 
the grain; and when the —_ quantity has 
delivered the bucket descen: aoa” discharges and 
then rises up into position again e first move- 
spout of hopper and partial lose the s ut, 
the its ent upward aly 
e opening en the © beam 
falls again and thus H from 
sp spout of hopper G. 


ton beam V. G is the hopper to receive the 
th which it directs into bucket D. When about 


2261. Manuracture or VoLutTe Srrines, 7. Brown. 
—Dated 3rd June, 1880.—(Complete.) 6d. 

The spring is made from a plate of the same section 
or thickness throughout its length, but tapered in form 
and gradually reduced in width. In the first Fig. the 
plate is gradually tapered on one edge A, and in the 


second Fig. the plate is tapered on both AB. In 
all cases the reverse ends of the plates pon, Bot in 
the opposite direction on the edges C D, so as to form 
@ base upon which the shall rest’ when coiled, 

and also to act as a guide in coiling of the springs 


being thus formed, it is, b ference, warm, 
shown at F, with yarns d temp oF other sui 


as is usually done. 


ven. y means the frame carrying the Po 7 
buckets can be adjusted te any suitable angle. Ajis| This consists in feeding the pulverulent fuel at its ; 
natural slope beneath an inclined heated arch, the air 
; for combustion being admitted near the bottom of the es 
\ 
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By means of this machine a so-called “‘ whipped ” or 
is from each side, being attached thereto by one end ot 
osiery work can be sewn together by it; a“ whip each jib fitting i hich has d 
seam made by this machine does not take (hold of or 
comprise the whole mesh on the hosiery work as 
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1508. Improvements IN AND MACHINERY FOR THE 
Propvuction OF Matrices FOR STEREOTYPING AND 
ELECTROTYPING, DISPENSING WITH THE SETTING OF 
Type, G. D. Macdougald, W. Adie, G. R. Adams, and 
P. Fleming.—Dated 12th April, 1880. 1s. 4d. 

The object of this invention is to stamp the matrices 
for stereotyping, &c., without the labour and trouble 
of setting up the type. As an auxiliary a machine is 
necessary to perforate a slip of cardboard or paper 
according to the types that are to be liberated in the 
machine. In the perforating machine the operator 
depresses the requisite key, by which means a plate 
is pushed into a gap between a corresponding lever 
and rail, which is swung on two levers, tnrning on 
centres. The rail extends along the whole range of 
levers, and is actuated by electro-magnets. On 
depressing the key a rod is raised making electrical 
contact and causing one magnet to draw the other, 
bringing forward the rail to come into contact with 
the depressed plate, while a lever is pressed for 
and the hole is punched. The st 
matrix is effected by a hi isti 


carrying forward the strip of — paper. The 
hanism is regulated so that 

types converge to a point where the matrix is to be 

stamped. The perforated paper passing over a roller 

allows puffs of comp air to actuate the right 

—— of the mechanism and carry out the operation 


Tue Company, of Bishopton-lane 
Works, Stockton-on-Tees, has appointed Mr. 
John Bate, 86, Chiswell-street, Finsbury-square, 
E.C., its sole London and district agent. 


— the week ending Nov. 20th. 
On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9096; 
mercantile marine, building raateri and 
other collections, 2649. On Wednesday, Thurs- 
7 and Friday, admission 6d., from 10 a.m. 
ill 4 p.m., Museum, 1636; mercantile marine, 
building materials, and other collections, 196. 
Total, 13,577. Average of corresponding week 
in former years, 12,932. Total from the opening 
of the Museum, 19,490,866. 


Deatu or Mr, G. W. Yapp.—We announce, 
with very great regret, the death of a valued 
contributor to our columns. Mr. G. W. Yapp 
died in London last week at the age of sixty- 
nine. He was connected by marriage with the 
families of Sir Walter Scott, Charles Dickens, 
and Douglas Jerrold, and had contributed to 
most of the modern technical and industrial pub- 
lications, from the “* Penny Cyclopedia” down- 
wards. During his latter years he chiefly resided 
in Paris, and translated from the proof sheets in 
1867 the huge volumes of the official catalogue 
of the Paris Exhibition of that year, which were 

resented to the Emperor by the English pub- 
fishers, Messrs. J. M. Johnson and Sons, some 
hours before the French edition was out. Dur- 
ing the siege of Paris by the Prussians, Mr. 
Yapp acted as our special correspondent, and a 
large number of his letters, most of which 
reached us by balloon post, will be found in the 
xxx. and xxxi. volumes of THE ENcrnger. Mr. 
be 2 gave us valuable aid as a contributor dur- 
ing the months which immediately preceded the 
opening of the Paris Exhibition of 1878. He 
was a practiced writer, and possessed a rare 
talent for ge; new materials for observa- 
tion in old subjects. Although his lo 
and continuous residence in France had 
familiarised him with the French language, 
manners, customs, and modes of thought, Mr. 
bene was a thorough Englishman in his tastes 
and proclivities. For some years he had resided 
in London, and hia loss will be felt in a by no 
means narrow circle. 


RaitwaY PRocREss IN THE States.— 
A scheme to save a day’s ocean travel between 
New York and Liverpool, it is said, is under 
Vanderbilt’s consideration. It involves the cun- 
struction of a bridge from Manhattan Island to 
Hunter’s point, and the construction of a road 
to the extreme eastern end of Long Island, where 
a large shipping port will be established. All 
the leading seaport cities are aroused to the in- 
creasing of terminal facilities. Boston enter- 
prise began this week to complete a seventeen 
~mile gap to have a new rail outlet west, which 
will confer exceptional commercial advan’ 
upon her. New York is not behind hand. e 
Pennsylvania Railroad Company have increased 
their er to unload freight cars to 1200 per 
day at Jersey City. Their mammoth elevator 
has a million and a-half bushels capacity and can 
fill into feur ships simultaneously, and besides 
have piers for three large steamships and storage 
capacity for 20,000 tons of freight. Baltimore 
has almost equal elevator capacity and has facili- 
ties for unloading 800 freight car r day, be- 
sides vast store room. hiladelphia has 455 
acres of storage room, track room for 4170 freight 
cars, eo gs 3 room for 894 cars, and over 
of berth room for vessels. New 
Orleans has her jetties. She is pushing railroad 
construction to Texas connections and cultivat- 
ing rapid commercial intercourse by river with 
St. Louis, of which the contemplated barge line 
is a sample. Besides this, new railroads are 
under way, extending from different points 
along the river inward, connecting with existing 
lines. Each city is making the best possible bid 
for the growing trade of the interior. Vigorous 
competition is destined to perform a valuable 
= —— the cost of reaching the sea- 
. In proportion as transportation capaci 
is multiplied and reduced in > and po. 
facilities improved, will the value of land and 
its products throughout the vast interior be in- 
creased. Cost of transportation has been greatly 
reduced during ten years, various economies sug- 
y experience and close attention to the 
interests of stockholders and the public have 
been introduced, and vast tracks have thereby 
been ——— for cultivation. Railroad and com- 
mercial enterprise have much to do with multi- 
plying tae producing and consuming capacity of 
a people and the development of the power and 
greatness of a nation.—American Manufacturer. 


TrcHNIcAL Museums AND LipRaRiEs.—At 
the last meeting of the Manchester Scientific and 
Mechanical Society, Mr. W. H. Bailey read a 
paper on this subject. In the course of his 

per he said :—‘‘ All knowledge is founded on 

uman experience, and as some of this experi- 
ence may be communicated to us by studying 


the works and labours of man, or by reading 


ee of them, it would seem that when 
it is difficult to describe by words, models or 
drawings should be employed. To put the 
argument in another way : Tf it be proper to 
establish free libraries for the benefit of the 
ple in order that general knowledge may 
acquired, it seems but reasonable that if it 
can be shown that there are certain es on 
which the bulk of the people of a town are 
dependent for bread, and that full knowledge of 
those trades can only be im by means of 
models and drawings, that it is quite as 
legitimate to have free trade or technical 
museumsas free libraries ; the sole object being 
in both cases to,increase the prosperity of 
those who pay the public rates. Foreign com- 
petition is ming keener every day, and we 
must recollect with all seriousness that we have 
not “™e been the leaders in manufactures ; 
indeed, fore the invention of the steam 
— it would be difficult to name any great 
industry in which we were superior to other 
nations. Our great inventors at the com- 
mencement of this century have nearly all been 
men of great ancestral power—some call it 
natural ability in contradistinction to that 
ability obtained by education—and by that high 
skill called culture, these men, not having much 
to do, made a great discoveries. knew 
the last one of these ancient giants, a remark- 
able exception to his predecessors, Richard 
Ro and he will serve to illustrate what I 
wish to bring to your minds. He invented a 
marvellous number of tools and machinery, 
evidences of which are to be found in eve 
cotton mill and machine shop in the world. 
As I have often said of him, the great faculty 
of Richard Roberts was that he never tried to 
do ne at all before first informing 
himself on all that had been done before. 
Having studied the works of many men, being 
acquainted with all their failures, enabled him 
to bring not only his own mind upon the 
subject, but all the energy and thought of all 
his predecessors who had worked in that 
direction. A great teacher is only a man whose 
knowledge of the as | of the past enables 
him to direct the thoughts of other men. A 
great statesman, a great soldier, or a successful 
engineer are men whose knowledge of the shoals 
and quicksands upon which their predecessors 
have been wrecked enables them to steer and 
direct their own course with safety and success.” 
Ice at HicH TEMPERATURES. —Professor 
John Le Conte in a letter to Nature on this sub- 
ject says :—‘‘ The interesting results announced 
by Professor Thomas Carnelly, of Firth Col- 
lege, Sheffield, in relation to the pote con- 
ditions under which ice persistently maintains 
its solid state when exposed to the influence of 
heat (Nature, vol. xxii. p. 435), deserves some 
notice. When he s of obtaining solid ice 
at temperatures so high that it was impossible to 
touch it without burning one’s self,’ it is evi- 
dent that this burning quality to the 
hot vessel containing the ice, and not to the solid 
ice itself. For it is obvious that under the given 


ice is — at least as low as Odeg. Cent. by 
the rapi 


in a hot vessel “ means of large globules of 
sulphuric acid and li i 


Nee that some substances pass di 
rom the solid to the gaseous state, without 


Thus the classical experiments of Sir James 
Hall show that carbonate of lime may be 
fused when heated under a pressure sufficient to 
vent the COz from escaping (7rans. Royal 
Edin., vol. vi. pp. 71-186, 1805). In like 
manner metallic arsenic sublimes without melt- 
ing at 180 deg. Cent. under the ordinary pres- 
sure of the atmosphere; but the experiments 
of Landolt in 1859 show that under artificial 
ressure it melts in globules at a low red heat. 
t is evident that in these cases the rapid 
vaporisation of the solids under ordinary circum- 
stances prevents the temperature from reaching 
the point of fusion; but when subjected to 
additional pressure the conditions of liquefaction 
are secured. On the other hand, in the case of 
ice, it is obvious that the withdrawal of pres. 
sure by lowering its boiling point places it in 
the same category with metallic arsenic under 
ordinary conditions of pressure. In relation to 
the literature of this subject it is proper to add 
the following quotations from M. V. 
nault’s ‘Elements of Chemistry’ (American 
Translation, ogg 1865, vol. i. p. 279.) 
In speaking of the fusion of metallic arsenic 
under pressure, he says :—‘ The distance between 
the point of fusion and that of ebullition of 
any body may, however, be increased at pleasure. 
For the point of ebullition of a body is the tem- 
perature at which the tension of its vapour is 
equal to the pressure exe upon it; and 
hence by increasing the pressure the boiling 
point is raised without sensibly affecting the 
int of fusion.’ Again, he says :—‘ Reciprocally 
it is evident that a volatile solid body may be 
always subjected to so slight a pressure that it 
will boil at a yes a ee inferior to that at 
which it melts. us ice at the temperature of 
—1deg. Cent. an elastic force repre- 
sented by 4‘27 mm.; in other words, it boils at a 
temperature of — 1 deg. Cent. under the pressure 
of 4°27 mm.’ Ice may therefore be entirely 
volatilised by ebullition under this feeble pres- 
sure, without reaching its point of fusion, which 
is 0 deg. Cent.” 


PRICES CURRENT. 


Tue following prices are corrected up to last nigh 


PIG IRON AND PUDDLED BARS. 


£8. d.| ScoTtanp— £8. d. 
G.m.b.—No. 1 .. 2 14 0) — 
No.8 .. 2120 os 8380 
Gartsherrie - No.3 co of 
No.8... .. 314 6) No.1 
Coltness—No.1..3 No.8 2 16 
0.2.. 214 6) At 
Summerlee— Shotts—No.1 .. 3 40 
No.3 .. 2146 
me. 8 «oc SUBS At Leith. 
Monkland—No., 1 2 14 0) 
No. 8 2 12 0| CLEVELAND— 
Clyde—No.1 ..2140| No.l .. 40 
No.8 .. 2120) No.2 .. .. 2 20 
Govan—No.1 ..2140) No.8 2 00 
No.8 .. 2120) No.4, foundry .. 1190 
At Broomielaw. No.4, forge.. .. 1190 
Calder—No.1 .. 3 80) Mottled or white 1 18 6 
No.8 .. 2140} Thornaby hema- 
TREDEGAR—MONMOUTHSHIRE—NO. 8 tin-plate iron, 
Ne iron, 
” 0. 3 foun 
ama £8. 8. d. 
ERBYSHIRE—Grey orge, x 
27 6t0 000 
No. 3 - 210 0t0 000 
LancasHIRE, in Manchester—No.82 7 0to 0 0 0 
Yo.42 6 6to 0 0 0 
HEMATITE, at works, Millom 
No.ltoNo.3 .. 80 0to 3 5 0 
Forge, mottled and white .. ee - 315 0 
Maryport Hematite—No. 1 to 
~ 80 0t0 8 50 
Puddled Bar— 
Wates—Rail quality, at works 317 6 to 4 0 0 
CLEVELAND, deliv: ontrucks 310 0to 312 6 
MippLesBRouGH l6in., plate 
quality ton - 812 6to 317 6 
LancasHire, delivered at Man 
426to 450 


MANUFACTURED IRON, 
Ship, Bridge, and Mast Plates— 


Guasoow, f.0.b., per ton ~- 710 Oto 810 0 
Wa.es—At works, net .. 75 0to 80 0 
MiIpDLEsBRovGH, in trucks, at 

works .. eo oo - 612 6to 810 0 

Boiler Plates— 

ELSH .. + 10 0 0t0 1010 6 
Lancasuire, to5 cwt.each plate 717 6to 8 2 6 
SHEFFIELD -- 1010 Otolllo 0 
Bow and Low Moor— 

Under 24 cwt. each, up to 

4 cwt. percwt. .. - 120t0170 
4 cwt. upto 7cwt.andupwards 110 0to 119 0 
STAFFORDSHIRE, per ton - 9 0 Oto 1210 0 
MIDDLESBROUGH, freeontrucks 7 0 Oto 9 0 0 
Giasoow, f.0.b., per ton 710 Oto 810 0 

Angle Iron— 
Bow ine and Low Moor, per 

cwt os os ee ee 
STAFFORDSHIRE, per ton 8 0 0t0 9 0 0 
LANCASHIRE oo ee 62660650 
Stockton - 510 Oto 0 0 0 
Rounp Oak 812 6to 1310 0 
CLEVELAND ee ee - '76to 600 
WELSH ee 6 5 Oto 615 0 
Giascow, f.o.b., per ton 610 0to 710 0 

Bar Iron— 
Low Moor and Bow ina, per 

cwt. os 019 140 
STAFFORDSHIRE, per ton + 610 0tol0 0 0 
Rounpb Oak oe 8 2 6to13 0 0 

Merchant Bars— 
STOCKTON .. ee - ~- 6 0 Oto 610 0 
WELsH.. oo « 5 0 Oto 5 5 0 
LancasHIRE oe + 615 600 
Guascow, f.o.b. .. - 610 0t0 7 0 0 
from ware- 
house oe 610 Oto 7 0 6 
0 
Nail Rods.—Giascow, f.0.b., 
ton .. os «+ 610 Oto 615 0 
f.o.b., perton 710 Oto 8 0 0 
CLEVELAND ee 50 0t0 600 
Wass. - 52 6to 5 5 0 
-0.b., per 0 
Pipes—Gascow, f.0.b., perton 560 0t0 600 
Sheets—G.ascow (singles), per 
ton os ee 7 0 Oto7 10 0 
.. .. 610 Oto 612 6 
STEEL. 
SHEFFIELD—At works— 
13 0 O0t021 0 0 
castrods .. - 17 0 0t0% 0 0 
a steel .. 28 0 0t0 86 0 0 
Sheet, crucible .. ee « 24 0 Oto 64 0 0 
, Bessemer 16 0 0to22 0 0 
Second-class tool o - 82 0 0t048 0 0 
Best specialsteels .. 50 0to76 0 0 
tool oo 52 0 0t0 76 0 0 

8 tool .. ee +» 76 0 Otoll2 0 0 

effield s ee 410 0 
Sheffield steel boiler plates 140 Oto16 0 0 
Wa res—Rails .. ee ~ 6 0 0to 610 0 

Bessemer pigiron .. 8 7 6to 0 0 0 


MISCELLANEOUS METALS. 


d. 
Copper—Chili bars perton 61 5 0 to 6110 0 
British cake and -- 610 0to 6510 0 
Best selected .. oe - 6610 0to 67 0 0 
British sheets, strong.. - 70 0 Oto7l 0 0 
Tin—Straits 9210 0t093 0 0 
British blocks, refined -- 9 0 0t0 9% 0 0 
os oe oe 1460 0to 000 
Red lead .. -- 17 0 001710 0 
White lead 2210 0t0. 0 0 0 
Spelter—silesian eo - 1617 6tol6 2 6 
20 0 Ot 21 0 0 
osphor Bronze— ton— 

tal Oto 12 0 0 
Other alloys ° os -- 120 0 0t0135 0 0 
Nickel, per Ib., 28. 6d. to 3s. 

COAL, COKE, OIL, &c. 

£8. d. & s.d. 
Sheffield, melting 0 O16 0 
Shefiiel oe eo 
Wales—Rhondda . -~ 010 6 to @12 6 
Coals, best, per ton— 
South Yorkshire—At the pits— 
Branch - O11 2 to 018311 
Silkstone, house . 010 4 to O1) 6 
Slack .. os ° ~- 08 6 t 0 4 0 


Wales, ug! 6t 089g 
Steam, less 2} oe + 0 8 3 to 010 6 
House, at port =... 
Small steam.. 028 to 08 6 
Small house .. OF 0076 

Glasgow—Per ton, f.0.b.— 

Main .. ~ 07 
Splint oe eo OT 
Smithy ee « ©12 0 to 018 6 

South Durham.. 06 6 to 013 0 

Derbyshire— 

Best at pits .. ee - 08 0 to On 9 
Converting .. ee 6 to 090 

wi pit 038 tt 060 
Arle os es - 08 6 t0 09 8 
Burgy-- ee 04000 046 

Oils, tun— 

Lard oil 4700 to 49 0 0 

Linseed .. oo 2610 0 to 215 0 

Rapeseed, brown .. 210 0 to 000 

ee 0 0 to 3110 0 

Petroleum, refined (per gal.) 0 0 8 to 0 $8 

Tallow, cwt .. ee 118 9 to 119 

* Supplied to railway and large works, 

PRICES CURRENT OF TIMBER. 
8. d. 6. d, 
Oak ee 600 700 
Birch .. ee - 810 0 to 415 0 
Elm ee 410 0 500 
Ash ee ee ~~ 8 56 0 to 410 0 
Dantsic & Meml. oak .. 850t0 500 

Fir ee ee ee - 8 5 0 to 410 0 
» under-dzed.. oe 250t 3800 
» Swedih .. ee 000 to 000 

Wainscot, Figa,log .. 8 0 0 to 5 0 0 
Lath, Dantric,fathom 4 0 0 to 510 0 
D St. Sy 510 0 to 7 0 0 
EALS, per 12 y 
Quebec zine, Ist 17 0 0 0 0 
10 0 to1610 0 
spruce ee ee 0 
$rd and 2nd .. ° 8 0 0 to 910 0 

New Brunswick ee - 610 0 to 810 0 

Archangel ee 1000 t019 0 0 

St. Petersburg.. .. .. 18 0 0 to16 0 0 
land .. 1010 0 tolll0 0 

Wyburg .. - 810 0 toll 0 0 

Battens, all sorts.. ee 600 te 810 0 
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Eprs’s CocoA.—GRATEFUL AND COMFORTING. 
—‘* By athorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Cocoa, Mr. Epps 
has provided our breakfast tables with a - 
cately flavoured beverage which may save us 


many heavy doctors’ bills. It is by the judicious | 


use of such articles of diet that a constitution 
may be gradually built up until strong enou h to 
resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a property 
nourished frame.”—Civil Service Gazette.—Sol 
only in packets labelled—‘‘ Jamzs Epps AND Co., 
Homeopathic Chemists, London.”—Also makers 
of Epps’s Chocolate Essence for afternoon use, 


| 
cial contracts. It is obviously impossible to specify 
| these cases and terms, or to give more than the market 
quotations and makers’ prices. Readers should also 
refer to our correspondents’ letters. 
one the and matrix, the other 
| 
| 
| PAGE 
| conditions the temperature of the surface of the r 
| The — of a body remaining persis- 
| tently at a low temperature when surrounded 
| by a hot vessel—through the influence of the 
rapid change of state—is analogous to the 
well-known results of Boutigny and Faraday 
in relation to the _ of water and _ 
withstanding the epee of the hot vessel, 
the temperatures of the globules of SO2 and CO, 
are oe as low as — 10 deg. and — 73 
cent. t has been remarked 
undergoing liquefaction ; tlat is, when heated, P 
they sublime without melting. Such bodies, 
under ordinary atmospheric pressures, have their 
boiling points lower than their temperatures of 
fusion; hence they volatilise without melting. 
Moreover it has long been known that such 
substances may be made to fuse by subjecting 
them to an abnormal pressure sufficient to raise 
, their boilin ints above their points of fusion. 
| 
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THE INDICATOR. 
No. I. 

Tr is the aim of this and following papers to describe 
the most recent improvements that have been made in 
the steam engine indicator, and afterwards to make some 

neral observations on the indicator diagram, and on 
the lessons to be deduced from it. 3 

An indicator diagram is a graphic representation of the 
gross work done in a steam cylinder, or other cylinder, 
hy the operation of fluid pressure ona piston. It is desir- 
able to begin, therefore, by describing briefly what is meant 
by the work done, and how this can be graphically repre- 
sented. It may safely be said, that without a clear and 
definite conception of what constitutes the expenditure 
of esp: boss ws porn and what is the measure of work 
done, it is impossible to form any correct notions either 
as to the economical use of steam or as to the connection 
between the indicator diagram and the indicated horse- 
power. The work done by any force on a body in 
motion means the product of the component of the force 
in the direction of the motion, and the distance which 
the body has moved. ‘To make this clearer, we may 
add two examples taken from practical cases :—(1) A 
man, weighing 150 lb., is carrying a bag weighing 100 lb. 
uphill, to a place 40ft. higher than the starting point. 
The weights of the man and bag are both vertical forces. 
The work done by the man is then 250 x 40 = 10,000 
foot-pounds, whatever the slope may be up which he 
walks. (2) A locomotive engine is drawing a train on a 
horizontal line. The forces it has to overcome are the 
various frictional resistances F and the resistance R of 
the air against the motion. The quantity of work done 
by the engine, in running over a length of line L, will be 
(i + R) x L. As the amount of work done by a force 
on a moving body is thus equal to the product of two 
quantities, we can graphically pe it by the area of 
a parallelogram, of which one side is proportional to the 
component of the force in the direction of the motion, 
and the other to the distance which the body has moved. 
If the force is constant, a single parallelogram will repre- 
sent the work done for any distance moved thus by the 
body; but if the force varies during the motion this is 
no longer the case. We must then resort to the ordinary 
means adopted in such cases. We must divide the distance 
moved into a large number of small intervals, and 
assume that the force remains constant throughout each 
interval at the value it had at the beginning, and at the 
end changes instantaneously to the value for the next 
interval. We have, then, instead of asingle parallelogram, 
a large number of parallelograms of the same width, but 
of different heights, put one beyond the other. Each of 
these parallelograms represents, on the above assumption, 
the work done in one of the intervals, and the work done 
during the whole distance is given by the sum of these 
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parallelograms. Thus in Fig. 1, a), bc, ed, &e., are the 
different intervals of the distance, and ah, bi:,, ck,, &e., 
the corresponding values of the force. The smaller ad, 
be, ed, &e., are taken, the smaller are the differences 
ak—bk,, bk, —ck,, &c., and the smaller is the error 
made in assuming the force to be constant during each 
interval. If the intervals a 6, bc, cd, &c., are sufficiently 
small, the stepped boundary k,,,, &c., will approxi- 
mate to a curve, and the area bounded by af, az, and this 
curve will represent the work done. The action of the 
pressure on the piston of a steam engine, driven forwards 
and backwards by the pressure, is a case of this kind. The 
pressure is not constant during the travel of the piston, 
and therefore we must know the law of its variation 
before we can calculate the work done by the steam. 
Suppose that «, 4, ¢, &c., in Fig. 1, are points taken in the 
travel of the piston—in other words, in the stroke—and 
k, k,, k,, &c., are the corresponding pressures of the 
steam. ‘Then the gross work done upon the piston by 
the steam will be represented by the area a k f, 7, as 
the piston moves from ato It is the function of the 
indicator to give us an idea of the variation of pres- 
sure in the cylinder, or, in other words, to describe the 
curve kk , k,, k,, ¢ for us, and thus enable us to calculate 
the work done. Since the pressure of the steam is 
approximately the same at the beginning of each stroke, 
it 1s clear that if the curve of pressures is followed out 
through the whole of a double stroke it will return to the 
same point at which it began ; in other words, it will be 
a closed curve. Such a curve, traced by means of an 
indicator, is called an indicator diagram. The first con- 


ception of the need of such an instrument, and the} A 


correct principle of its construction, are both due 
to the fertile genius of James Watt. He saw 
that if the cylinder steam was admitted to act 
against a small piston of known area, supported on 
the other side by a spring, then the higher the pressure 
the further would the spring yield, and vice versd. Thus 
the movement of this piston gave him a representation 
of the variations in the pressure of the steam. Again, 
suppose a pencil attached to this — to press against a 
sheet of paper, which moves backwards and forwards in 
exact correspondence with the stroke of the engine, but 
with a much shorter travel. Then, if the steam be not ad- 
mitted to act on the spring loaded piston, the pencil will 
clearly trace merely a horizontal straight line, which is 
called the atmospheric line, because the pressure below the 
piston is then that of the atmosphere only. But if the 
steam is given access to the piston, the pencil will move up 


and down with the piston, and its height above the atmo- 
spheric line at any point of the stroke will exactly corre- 
spond with the height of the steam pressure above the 
atmospheric pressure. Thus the travel of the r will 
represent that of the piston, and the rise and fall of the 
— will represent the variations of pressure; and 

ence it is clear that if accurately arranged, the pencil 
will trace out just such a curve of work as we are in search 
of. This is the principle of the steam engine indicator. 
The original form in which Watt worked out his inven- 
tion has, of course, received many improvements. Until 
recently the standard type may be said to have been the 
Richard’s indicator, as made by Messrs. Elliott Brothers. 
This has been figured and described so often that we do 
not propose to re-describe it here. Messrs. Elliott 
Brothers have recently themselves adopted a much 
improved form, which we shall notice later on; but we 
will first describe a German instrument, which may be 
taken as the most recent development of the former 
systems. 

Krajts Indicator.—Figs. 2 and 3 are_engravin 
of this indicator, as it is described by Herrn Ritter 
von Pichler in a recent work, “Der Indicator und 
sein Diagramm,” published by Carl Gerold’s Sohn, 
Vienna, 1880. Here a is the indicator cylinder, accurately 
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capt. Its outer end is fixed to this cap, and its inner 
end to the cover W. The spring is bent by turning the 
cover W, and securing the latter to the spindle by the 
nut x. The plate g and the pulley y are supplied with 
screws z, limiting the arc of rotation of the tube V. The 
outside of the cap is accurately cylindrica], and serves as 
a guide for the barrel A, which is firmly fixed on the 
pulley y, and compelled to follow the rotary motion of 
the latter. Round the pulley y is coiled a string, which 
gives motion to the barrel. This string may be led in 
any direction whatever by the pulley P, which can be 
turned round the tube through which the string is run- 
ning. The barrel A is called the paper-drum, becanse it 
is covered with paper upon which the diagram is drawn. 
The object of the two clips along the barrel is to hold the 
paper firmly, and thus to secure its lying smooth. The 
paper-drum can now be turned in one direction by the 
string, and in the other by the coiled spring. If the 
amount of this turning is made proportional to the 
stroke of the piston of a steam cylinder, and the indi- 


gs | cator piston is simultaneously exposed to the pressure 


in this cylinder, we shall obtain a distinct representa- 
tion of the work dune in the shape of a closed curve, 
as already explained. The indicator is connected by the 
cock and the piece 7 with the steam cylinder which is 


Fics 
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bored out in the part through which the indicator piston 
travels. The upper part of the cylinder is slightly 
enlarged, and closed by the coverc. The lower part is 
tightly screwed to the tapered piece d, which connects 
the indicator with the cock by the ring ¢ and the nut f. 
With this construction of the cylinder, its axis and that 
of the cover are much easier to bring together than in 
instruments where the cylinder is an independent tube 
fitting inside another tube. The barrel A, called the 
paper drum, is carried by the plate g, and a socket 
enables it to be turned round the cylinder. The socket i 
carries a parelle] motion and a pencil. In order to admit 
the atmospheric air to the upper side of the piston, the 
cylinder is pierced with holes just at its en ment. 

he same holes give an escape for the condensed water. 
In most of the English instruments the escape of the 
condensed water takes place through some holes drilled 
in the cover. The water is then apt to sprinkle the 
paper, and injure the diagram. This is avoided here, 
as the holes are below the plate g, and thus water 
can never reach the paper. The indicator piston 
b is made as light as possible, and is an accurate 
fit in the barrel a@; its upper part is chased with 
an interior and exterior thread. -On the latter is 
screwed the steel piston-rod /, ending in the trunk m. 
By the plunger-rod the motion of the piston is commu- 
nicated to the lever p, carrying the pencil. If the pieces 
q and s have the proper dimensions, the pencil will 
describe a straight line parallel to the axis of the barrel 
The most important part of an indicator is the 
spring. This is of the spiral form, and carefully tested, 
so that its elastic relations to every load are well known. 
It carries at both ends a nut, by which it is attached to 
the cover c at one end, and to the piston at the other. 
As the steam is at a greater or less pressure, so the 
spring is more or less compressed, and P oes regulates the 
movements of the piston. These movements, acting 
through the piston-rod and the parallel motion, commu- 
nicate to the pencil a movement four times larger in 
extent. The paper drum A revolves upon a steel spindle 
U, on which the bottom nut is screwed. Its axis is 
exactly parallel to that of the indicator cylinder. The 
tube V is loose on this spindle ; it is made in one with 
the spring-case ¢ and the pulley y. The piece W, also 
loose on the spindle, serves as a cover for the spring-case, 
and can be firmly secured to the spindle by the nut X. 
The recoil spring, which is long and stiff, is seated in the 


| to be indicated. The plug of this cock is drilled three 
ways. In the position shown in Fig. 2 the indicator 
piston is exposed to the pressure in the cylinder. By 
turning the plug 90 deg., either the bottom of the indi- 
cator piston or the steam cylinder will be put in 
communication with the open arc. The piece z 1s made 
of cast steel, in order to make the bore as large as 
possible, and at the same time the exterior diameter as 
small as possible. It is of great importance to make the 

leading from the cylinder to the indicator piston 
wide and short, since the steam pressure, especially at 
high pressures and high speeds, be greatly diminished 
in passing through long and narrow pi _In the present 
case the interior diameter of the piece 7 is 10mm., or 


0°394in. 

The Parallel Motion.—It is of great importance to 
make the different parts of the parallel motion very light, 
and give them a very slight movement in order to reduce 
the momentum of the moving parts. On the other 
hand, the movement of the pencil must not be short, 
because the lower the diagram the less accurate will the 
measurement of its ordinates be. In the original con- 
structicn of indicator the pencil used to be an ordinary 
lead pencil writing on ordinary paper; later it was 
replaced by a signal pencil writing on prepared oe. 
This improvement has been highly praised, and it has 
been emphatically said that the friction of the metal pencil 
is very slight, and the paper verysmooth. Herr Pickler, 
however, has from his many experiments arrived at the 
conclusion that an ordinary lead pencil of Faber’s hardest 
number, writing on thin and smooth, but not prepared 
paper, gives the best results. The lead — is firmly 
secured by screwing it into the threads of the eye on the 
end of the lever p. No prepared paper is required, but 
only ordinary well-sized paper, which resists the damp- 
ness better, and is cheaper than prepared paper. It is 
difficult to attain the proper degree of hardness for a 
metal pencil ; if it is too soft it will soon be worn out 
and if it is too hard it will scratch the paper. The metal 

ncil is also difficult to fix in position, and if the point 
amt at all bent, the increasing and decreasing pres-. 
sures are indicated quite differently, as the point easily 
turns round in its socket. Its friction on prepared paper, 
in a damp and hot atmosphere, is as a rule very consider- 
able. All these defects are avoided by using a hard lead 
pencil, which can be changed with ease and quickness. 

Springs.—Special attention must be directed to the 1n- 
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dicator spring, as the possibility of attaining reliable results 
greatly depeuds upon its accuracy. Herr Pickler hasin 
the last few years thoroughly examined, both cold and 
hot, more than fifty springs from different manufacturers 
partly when fixed in their indicators and partly as sepa- 
rate from them ; and he has found it quite inadmissible 
to use a fixed, equally divided scale for all springs, if an 
accurate result is to be obtained. It is important to 
point out the conditions which a good indicator 
spring has to fulfil, It must possess all the ordinar 
properties of a good spring, ze. its change of lengt 
must be as far as possible proportional to the 
load, and its axis must keep the same straight line 
under every load. The length must be so related to its 
elasticity as to give to the diagram the largest ordinates 
= within the appointed limits. If the pressure 
low the indicator piston is zero or an absolute vacuum, 
the pencil must draw the absolute vacuum line on the 
lowest accessible part of the paper drum. Again, the 
highest pressure to which the spring is graduated should 
be indicated 80mm. = 3’15in. above the vacuum line, 
this being the most convenient maximum height for the 
diagram. Since the relative movement of the pencil is 
as four to one, this requires a motion of 20mm. = 0°79in. 
in the spring and the piston. If, for instance, a spring is 
made to register from absolute vacuum to four atmo- 
spheres, then *° = 4mm. = 0°16in. will be the travel for 
one atmosphere; and the atmospheric line which is 
described if the open air presses upon both sides of the 
. piston, will be 16mm. = 0°63in. over the vacuum line. It 
is also found desirable to give the spring a greater 
number of coils than has been the custom. Every coil 
has then a shorter movement, because the total move- 
ment is divided over a greater number. Such springs 
are longer than usual, but they are made of flat and 
strong steel, so that their weight scarcely reaches that of 
the much shorter but stouter German springs. The 
number of coils is between five and seven. The same 
section of steel can perfectly well be used to make 
springs of different limits of load, and this circumstance 
offers great facility in manufacture. The different lengths 
of the springs for different load limits are given either by 
changing the pitch of the spiral, or by altering the 
height of the nut screwed into the cover c. Springs of 
different load limits must of course have different lengths 
in the state of no tension, if they are to give the pencil 
the same maximum and minimum travel. The Kraft 
indicator springs have a minimum length of 42mm.= 
1°65in., and a maximum length of 62mm. = 2°44in. But 
it would be fatal to construct the whole scale by simply 
dividing the distance between the extremities into the 
required number of equal parts, on the assumption that 
the motion of the spring would be strictly in proportion 
to the pressure ; for every spring, however well it may be 
made, always has its defects. The scientific engineer 
knows well that no instrument can render him really 
valuable assistance till he has examined it accurately, 
and thus has arrived at the knowledge of its intrusive 
defects. The examination of a spring, first warm and 
then cold, always shows that the risings of the pencil at 
the same pressure are not equal. Under varying pres- 
sures the pencil will describe lines at different distances 
from each other, according as the pressure is increasing 
or decreasing, and according as the instrument is cold or 
warm. Nevertheless the pressure is very often measured 
by the same scale in all cases; and in most ot the 
English text-books their authors have described the 
Richard’s indicator with only one fixed scale on the 
paper drum. These differences do not relate to the 
spring only, but also to the parallel motion and the 
friction of the moving parts; it is therefore essential 
that the instrument should be tested as a whole. It must 
not be forgotten, however, that with well made and 
tested springs, the errors involved by using a constant 
scale are very small as com with those induced by 
other causes, and above all by the momentum of the 
various of the instrument put in motion by the 
steam. Indeed it is only in the case of slow moving 
engines that minute accuracy can be insured, and Herr 
Kraft rather exaggerates the evil of using one set of 
scales for various springs. 


THE STEEL MANUFACTURE IN CLEVELAND.* 
By Mr. Wriypsor Ricwarps. 
(Concluded from page 381.) 


Solid Steel.—The German metallurgists were the first to show 
crucible steel ingots and castings without blow-holes in the Exhi- 
bitions of 1851 and 1855. Some very fine castings were shown by 
Bochum and Krupp, but neither firm told us anything about the 
chemical composition, physical properties, or mode of manufac- 
ture, and if they knew the causes of the steel being without 
blow-holes they kept the secret. Sir Henry er, in his 
patent of February, 1861, told us that both cast steel and 
malleable iron, when in a molten state, frequently gases so rapidly 
as to flow or boil over the tops of the moulds in which they are 
poured, and thus form ingots or castings containing numerous 
cells. He found this tendency of the metal to disengage gases is 
coun’ by the employment of a very small quantity of 
silicon, which causes the metal to lie quietly in the moulds. Mr. 
Shaw, of the Stanners Close Steelworks, Wolsingham, informs 
me that in 1861 he, with Mr. Charles Attwood, visited Mr. Bes- 
semer’s works in Sheffield to see tested in the converter about 20 
tons of Tow Law pigiron. The analysis of this pig by Mr. Cook 
is as follows :—Combined carbon, ‘07 ; graphite, 2°88; manga- 
nese, 3°68; silicon, 5°69; sulphur, 03; phosphorus, ‘28. It is 
most probably the effect of this—what is now termed silico-ferro- 
manganese—that produced the solid steel ingots exhibited by Mr. 
Bessemer in 1862. In 1867 Mr. Shaw first made steel castings, 
and he used Tow Law pig mixed with scrap, and c ed both at 
the same time in aSiemen’s regenerative gasfurnace. This mixture 
gave asolid steelcasting. Mr. Shawcandidly admits that he did not 
then know the peculiar properties of the Tow Law pig, and only 
found them out when his stock was used up. A piece of a solid 
steel colliery wheel made in the way described was broken off for 
me at the Wolsingham Works in May, 1878, and Mr. Cook’s 
anslysis is as follows :—Combined carbon, ‘36; manganese, *42; 
silicon, *42; sulphur, ‘ll. One feels b nd to 
admit that by this method of charging pig and scrap at the 
commencement of the operation without any final additions 
steel uniformly regular in quality and free from blow-holes could 
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not be insured. It is to M. Pourcel, the eminent chemist and 
metallurgist of Terre-Noire, that the greatest credit must be 
given for his able researches and labours in the production of 
castings without blow-holes. He worked assiduously at this 
most interesting and important matter from 1868 to 1877, and he 
has succeeded in obtaining a metal remarkable not only for its 
solidity, but for its uniformity in quality, great strength, den- 
sity, and ductility. Those who visited the Paris Exhibition in 
1878 were much interested in the splendid show of solid steel 
roducts of the Terre-Noire Company. With some of the mem- 
rs of the Iron and Steel Institute, I visited the works of the 
Terre-Noire Company in September, 1878, and we were shown 
an operation for the production of solid steel in a Siemens’ re- 
generative gas furnace. M. Pourcel informed me that the bath 
of metal at the outset must contain manganese, as it is indis- 
pensable to success to keep oxidation under control during 
the whole of the operation—manganese being the most 
oxidisable of metals. ‘The bath consisted of spiegeleisen, 
pig iron, scrap iron, and scrap steel. When the bath 
was sufficiently decarbonised, which is known when the 
samples beaten out under a steam hammer stand certain tests, 
the final additions, consisting of silicon and manganese, are add 
in such proportions as to prevent the formation of blow-holes 
while casting, and at the same time give the steel its special 
mong properties. The steel so made must be annealed, and 
ave a density of from 7°78 to 7°91, being almost equal to forged 
or rolled steel. A sample of the steel thus made, taken by myself, 
Mr. Cook analyses as follows :—Carbon, ‘28; manganese, “50; 
silicon, ‘22. In passing through the fitting shop we saw a large 
trunnion for a gun and a shell being turned up in lathes. Both 
were castings, and appeared perfectly solid. Some turnings I 
brought away with me gave for the trunnion—Carbon, ‘39; 
manganese, “83; silicon, ‘29; sulphur, ‘05; phosphorus, ‘10; 
copper, ‘06; and for the shell—carbon, ‘61; manganese, 
‘70; silicon, ‘23; sulphur, ‘05; phosphorus, ‘12, M. 
Pourcel bas just favoured me with the following interest- 
ing particulars of his theory and practice in the matter of 
the production of solid steel. He says :—‘‘ In a regenerative gas 
furnace, in softening a grey silicious pig iron, by means of suc- 
cessive additions of scrap iron or scrap steel, or taking test pieces 
or samples, one proves after each addition that at a certain point 
the melted metal becomes sieved with blow-holes. This fact 
established, if one submits to analysis the metal without blow- 
holes, taken shortly before the — with the blow-holes, one 
finds silicon in the metal free from blow-holes, whilst the metal 
free from blow-holes will contain interposed slag, but no free 
silicon. This is the result by analysis, but one can reproduce the 
effects synthetically thus :—If one adds silizon in the form of 
silicide of iron to a bath of steel, one can cause blow-holes to 
entirely disappear. Silicon prevents blow-holes from forming, 
because it is more oxidisable than carbon ; but, then, instead of 
being a gas, the product of oxidation is a solid body which is 
generated in the mass of the metal, and is uniformly found dis- 
tributed between its molecules. It is the silicate of iron, it is the 
interposed slag between its molecules which makes the metal hot, 
short, and diminishes its qualities. ‘The means of ridding oneself 
of this slag is to add the base, which will give it fluidity and per- 
mit the slag to liquate. This base is manganese.” M. Pourcel 
substitutes for the silicate of iron the double silicides of iron and 
manganese, as an addition to a bath of steel intended 
to give a metal free from blow-holes. The two reducing 
bodies, silicon and manganese, act simultaneously in the 
mass in fusion to reduce the peroxide of iron and to prevent the 
formation of carbonic oxide, and the result of their oxidation is 
the silicate of the proboxide of iron and proboxide of manganese, 
very fluid at the temperature of the soliditication of the steel, 
hee | which liquates itself easily. M. Pourcel made very soft 
solid steel first in 1876, at which time he succeeded in making in 
a blast furnace a metal which contained 10 per cent. silicon, 25 
per cent. manganese, with carbon as low as from 14 per cent. to 
24 per cent. A sample of silico-ferro-manganese brought by 
myself from Terre-Noire contained combined carbon 2°18, man- 
ganese 18°25, silicon 10°82. M. Pourcel sums up the results of 
his labours in the statement ‘“‘that chemical reactions are sufli- 
cient to give steel all its physical qualities without rolling or 
forging. Steel, cast under good conditions, without blow-holes, 
onl pueutly annealed and tempered, attains an absolutely satis- 
factory molecular state.” Further, he feels convinced that the 
excess of silicon, in the quantities usually found, is not hurtful 
to the quality of the steel. In another communication I have 
just received from him he further insists upon the fact that steels 
cast, but not annealed, appear not to have any defined mechanical 
roperties, so that in the law which is established, viz., that steels 
= mechanical properties correlative with their chemical com- 
position, must be distinctly understood to mean steels which have 
acquired their molecular equilibrium by annealing, the energy of 
which annealing must be as great as the steel is mild. The 
following table cf tests proves this statement :— 


L'unite Charge de Allonge- 
d’élasticite. rupture. ment. 
Kilos. 
Metal trempé al’huileetlegérment 
chaufféensuite.. .. .. .. 55 .. .. 116 0-70 
Metal brut} doux .. .. .. .. 31 .. .. 62 3°30 
Metal trempé a l’huile et recuit au 
rougesombre .. .. .. .. 
Metal recuit .. .. .. «. 19 
Metal trempé 4 lhuile et recuit au 
rougesombre .. .. .. .. 31 .. 55 22° 


The analysis and tests given below of steel cast without blow- 
holes at ‘erre-Noire will be valuable for references and for com- 


Nos. de ANALYSES. 

Coulée. Cc. Si. 8. Ph. 
2149 0°640 0315 .. 0°186 Trace 0.060 
2154 0 0-308 .. O186 . Trace 0°070 

140 0°693 0°287 .. 0°233 ° Traces 0°076 

144 0°670 0°459 .. 0°221 a peine 0-078 

148 0672 .. .. 0-097 

152 0772 .. 0875 .. 0 +e 0°085 
ESSAIS A LA TRACTION. 

Nos. de L. R. Cc. A. Al. 

Crulée. Sur Metal Transformé par Simple Recuit. 
2154 .. 29°40 51°00 . 80 

140 2535 .. 4890 . 28°65 21°40 25°25 
144 29°40 55°75 15°60 14°50 15°40 
148 .. 3605 .. 78°25 1035 940 1015 
152 43°70 2°30 3°05 


Observations. —140, coulée type ; 144, coulée type; 148, coulée type ; 
; L, Limite d’Elasticite en kilog, par, m.m.; R., Charge 


Whilst M. Pourcel has acted upon a law which he has established 
of chemical reactions, there are others, however, who fear to intro- 
duce any foreign elements into the steel, holding the view that 
the nearer the metal is to pure iron the better it is, and so the 

give the preference to mechanical means for obtaining solid steel. 
Of course such mechanical means are only applicable to simple 
forms, and can be of little value for complicated castings having 
many cores. Sir Joseph Whitworth read a paperin Manchester, 
before the Institution of Mechanical Engineers in July, 1875, on 
‘* Fluid Compressed Steel,” wherein he states that the difficulty 
he experienced in obtaining sound ductile steel led him to institute 
experiments in pressing the steel while in a fluid state. With 
his usual signal mechanical ability, he succeeded in making a 


hydraulic apparatus, and obtaining a pressure of six tons per 
square inch on the molten metal, and he obtained a solid metal 


having forty tons tensile strength and 30 per cent. ductility. 


He exhibited a large hollow shaft for a marine engine at the 
1878 Paris Exhibition, made by his mode of compression, which 
for closeness of grain and style of finish I have never seen 
equalled. Professor Tyndall witnessed this compression, and he 
says :—‘‘I figure to myself the fluid metal as an assemblage of 
molecules, with the intermolecular spaces in communication with 
the air outside. Through these spaces I believe the carbonic 
oxide to have been forced.” Mr. Jones, of the Edgar Thomson 
Steel Company, America, has adopted the system of steam com- 
pression shown on drawing No. 6. The ingot mould is fastened 
to the bottom plate A by pins and cotters. As soon as the steel 
has been teemed into the mould the cap B is quickly 
fastened on ; the steam is admitted and kept on for about five 
minutes. The effect is either to prevent the formation of blow- 
holes or eject the gas from the molten steel. It is the generally 
received opinion that most of the troubles occasioned in working 
steel are due to carbonic oxide gas occluded in the steel. In aq 
od read before the Iron and Steel Institute in 1872, Mr. John 
-arry, of Ebbw Vale, pointed out that steel contained a large 
quantity of hydrogen. In 1878, Miiller, in a communication to 
the German Chemical Society, states that he took some ingots, 
2in. diameter and about 8in. long, cooled them in water, and, 
while still warm, covered them with wax, then drilled a hole 
under water 1°65in. from below upwards, the gas being 
collected in the drilled cavity. Some Bessemer steel, after 
the addition of spiegeleisen thus treated, he showed to con- 
tain 77 per cent. hydrogen and 23 per cent. nitrogen, and states 
that the gases existed at a tension of seven atmospheres in the 
steel. He ridicules the carbonic oxide theory. In reply to m 
communication drawing his attention to this contradiction, M. 
Pourcel says that ‘‘no doubt there 1s much to learn in these 
reactions.” and that if it is a fact that his theory is false it is 
astonishing that he should have been able to draw such true 
results from practice. Thinking that the experience of Parry 
and Miiller was based on results on too small a scale, and were 
little better than laboratory experiments, I resolved to pursue 
the important question on a large and practical scale. 
I therefore took ingots of ordinary and of special 
qualities 15}in. square, and weighing from 20 cwt. to 
25 ewt. each, and constructed a large water tank shown on the 
drawing. The revolving drill is inserted from below, and works 
through a stuffing box to prevent leakage of water. It is driven 
by a strap and mitre wheels in the usual way. The ingot placed 
between suitable guides rests on the drill, and its weight is suffi- 
cient to cause perforation. ‘The evolved gases are collected in 
the cavity made by the drill. The ingots operated on have since 
been cut from phos | to end to show the number and position, if 
any, of the blow holes, and are now exhibited for your inspec- 
tion. No. lingot is the ordinary quality of steel used for rails at 
the Cleveland steelworks, and you will notice at the bottom of 
the ingot the hole made by the drill as above described. The 
analyses which follow have been most carefully made by Mr. Stead, 
to whom I am indebted for the information I am able to lay before 
you. The steel contained—Carbon ‘33, manganese ‘69, silicon 
‘10; metal removed 28°3 cubic inches; gases evolved 15°6 cubic 
inches ; composition of gases—hydrogen, 86°62, nitrogen, 13°29; 
carbonic oxide ‘32; carbonic acid, none; oxygen ‘37. Ingot No. 2 
was made of harder steel and contains—Carbon, *45; manganese, 
“40; silicon, ‘04; metal removed, 65 cubic inches ; gases evolved, 
48 cubic inches ; composition of gases—hydrogen, 83°35; nitrogen, 
14°65. Ingot No. 3 was made of soft steel and contains—carbon, 
‘17; manganese, ‘89; silicon, ‘09; metal removed, 42 cubic inches ; 
gases evolved, 10°5 cubic inches ; composition of gases—hydrogen 
87°21; nitrogen, 11°15; carbonic oxide, 1°64. No. 4 was made 
specially high in silicon, and contains—Carbon, “42; manganese, 
1°08 ; silicon, 1 per cent.; metal removed, 41°6 cubic inches ; gases 
evolved, 8°66 cubic inches; composition of gases—hydrogen, 
67°10 ; nitrogen, 33°30 ; carbonic oxide, 1°60. Although this steel 
appears to be quite solid there is an enormous quantity of gas, 
enough to arouse more than a suspicion that there 
was something wrong in the experiments. A_ piece of 
hammered iron was then taken, which contained—Carbon, 
05; manganese, 0°7; silicon, ‘15; metal removed, 12°25 cubic 
inches ; gases evolved, 3°46 cubic inches ; composition of gases — 
hydrogen, 30°62; nitrogen, 69°38. We than made an ingot of 
cast iron. Analysis :—Carbon, 3°65; manganese, ‘6; silicon, 
2°63 ; metal removed, 19°6 cubic inches ; gases evolved, 14°8 cubic 
inches; composition of gases—hydrogen, 52°5; nitrogen, 44°. 
The quantity of gas in all cases is very large, and consists 
essentially of hydrogen. We then thought that some, if not all, 
the hydrogen might have been obtained from the water. In 
order to ascertain if it was so means were adopted to expose a 
perfectly clean surface to the action of the water by abrasion 
without cutting away any, or only a small portion, of the metal. 
This was effected by carefully grinding off the cutting edges of 
the revolving drill. The No. 4 ingot was again placed in the 
waterand rested on the blunt revolving drill for about twelve hours. 
Great care was taken to extract the air from the hole 
previously made in the ingot. The following results 
clearly prove that most of the hydrogen must have come from the 
water :—Metal removed, 1°50 cubic inches; gases obtained, 
17°32 cubic inches; composition of gases—hydrogen, 88°70; 
nitrogen, 10°30. Another experiment made in the same way on 
the cast iron ingot gave:—Metal removed, 1°80 cubic inches ; 
gases obtained, 10°70 cubic inches; composition of gases— 
hydrogen, 54°50; nitrogen, 45°50. In order to eliminate this 
source of error, small ingots, about 3in. in diameter, and 10in. 
long, were made and drilled in a bath of mercury. ‘The gas 
obtained was very minute in quantity, but was satisfactorily 
proved to be hydcogen. There was an entire absence of carbonic 
oxide. Mr. Stead collected some gas fron: underneath the slag in 
a ladle containing fluid steel, and found considerable quantities of 
hydrogen. He gives the following analysis of this gas :— 
itrogen, 31°4; hydrogen, 18°6; carbonic acid, 25; carbonic 


oxide, 47°5. Where does the nitrogen come from? Evidence 
points to its being derived from the steel, but the question is 
still the subject of experiment and investigation. r. Stead 


thinks that by drilling under oil the friction will be greatly 
reduced, and oil contains no nitrogen. 


Conclusion.—I intended to describe the furnaces in use in 
England and \zermany for heating steel, the electric lighting of 
the Cleveland Steelworks, and the introduction of the telephone ; 
but I have already occupied too much of your time, and must 
leave the subject for another occasion. In conclusion, gentlemen, 
I trust I shall have aroused fresh interest on the engineering, 
metallurgical, and chemical questions I have had the Sohoer of 
bringing before you to-night, so that you will be induced to pursue 
them further, and read papers before the Institution with a view 
to discussion, and to throw more light on these interesting 

roblems. This Institution cannot hope to remain prosperous if 
its papers and discussions are devoted to engineering subjects 
alone. They must be varied to agree with the constantly 
changing requirements of the times. We see the Institu- 
tion of Civil Engineers taking the greatest interest in a 
paper on steelmaking noeney, which is adjourned for 
discussion to-morrow night. e see the Institution of 
Mechanical Engineers taking equal interest in the question 
of solid. steel; so must the Institution of Cleveland Engineers 
extend its range of subjects; and I trust, therefore, that durin 
the ensuing session those of our members who are chemists wi 
follow the example set them by Mr. Stead, so that our papers 
and discussions may be as largely chemical and metallurgical as 
they are anpeeeine. Further, I hope the tone of our discussions 
may be such as to encourage our members, especially our young 
members, to give us papers. No doubt a fear of the sharpness of 
the discussion deters many from reading papers. I once heard an 
author give a great sigh of relief when the vote of thanks was 
d, and say, ‘‘ Thank goodness, they let me off pretty easily.” 
isagreement with the views of a writer should not subject him 
to a treatment generally accorded to a criminal offender, 


\ 
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de rupture, id; C, Contraction per cent.; A., Allongemeut per cent. sur, 

200, m.m.; Al, Allongement per cent. sur, 100 m.m. 
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THE ENGINEERING EXHIBITION. 

WE illustrate herewith Hodson’s high-s rotary engine, 
lately exhibited at therecent Engineering Exhibition in the Agri- 
cultural Hall. Figs. 1 and 2 show side and end elevation, 
and Fig. 3 a cross section through the cylinder. The engine 
is very compact and simple in design, and can be worked at a 
very high speed. The construction of the engine is such that 
it can be taken to pieces, inspected, and put together — 
in a few minutes and the working parts are few in number. 
The cylinder is divided lengthways by a re two 
piston cams D being feather keyed on the shaft S, one on 
each side of the diaphragm and rotating in the direction of 
the arrow. These pistons are placed on the shaft in opposite 
positions to each other, by which arrangement the engine is 

rfectly balanced, and when the steam is exerting full power 
upon the one the other is open to the exhaust, nearly equ 
pressure is maintained throughout the revolution of the 
shaft, thus tending to produce great regularity and steadi- 
ness. Ais an abutment valve fitting into a recess in the 
cylinder ; the tail of this valve rests on the surface of the 
cam as shown, and rises and falls as the piston rotates ; the 

ressure of steam on top of the valve is relied upon to 
insure its tightness, and to act as a cushion to prevent it strikin 
the top of the cylinder. There is a steam port P on eac 
side of the diaphragm, by which steam is admitted to the 
two pistons by an oscillating valve V. This valve is worked 
by an excentric—Figs. 1 and 2—on the shaft, and admits 
steam to each piston alternately. The excentric is set on the 
shaft so that thesteam is admitted by the valve V at the moment 
the point F in the cam arrives at the point J in the cylinder, 
and cut off when F arrives at H. The steam enclosed in the 
space B is then allowed to expand until F arrives at J, when 


the steam commences to escape into the exhaust cavity C, and 
thence through the branch F. Thus it will be seen that the 
steam is cut off at about half stroke, or the capacity of that 
part of the ewe filled with steam at the moment of cutting 
off is doubled before the steam be allowed to exhaust. One of 
the features of this engine is an absence of other than metallic 
packing, glands and stuffing boxes being dispensed with ; 
the rotating shaft bearings in the cylinder covers are kept 
steam tight by the pistons working closely againstthem. In 
the metallic pa:king at the diaphragm ends, and on the top, 
allowance for wear is made. This, however, it is stated, 
experience extending over a long time shows to be very 
small. We are informed that the durability of the 
engine has been thoroughly tested by numerous trials 


extending over four years, and that the ventilating fans fitted 
upon the Admiralty Pier at Dover in connection with the 
machinery for turning the turrets upon which will be 
mounted 80-ton guns, Le the protection of Dover Harbour, 
are driven by these rotary engines. Weare not in possession 
of any figures relating to the consumption of steam by these 
engines, neither are we informed as to the steam tightness of 
the surfaces packed by the methods shown in the engraving, 
but we illustrate it as the most recent development of this 
type of engine. The engines can be seen at work on applica- 
tion to Mr. Norwood Earle, of 80, Cannon-street. 

Amongst other articles in the Engineering Exhibition 
which were not noticed in our — report, was a hori- 
zontal engine by the Bletchley Ironworks Company, with a 
somewhat novel arrangement of valve for the admission of 
the steam. The valve is a small hollow cylinder, within 
which is a smaller valve acting as a variable cut-off valve by 
an end-on movement communicated to it by the governor. 
The outer part of the valve receives its motion from a rocking 
shaft. The arrangement is very simple and in its present 
form is original with the Bletchley Company. The com- 
pany also showed with other things a small loeih engine 
with two cylinders on a horizontal bed-plate, the cylinders 
my 8in. diameter and the stroke the same. The parts 
are light, but the engine runs at about 600 revolutions per 
minute, at which speed the power oo off is high for an 
engine occupying a space of but 2ft. 10in. by 2ft. 8in. by 


lft. 4in. 

Messrs. Wigzell and Pollit, of 37, Walbrook, showed an 
application, in model, of ae disc rotary engines as a 
water power engine. This was illustrated on page 298 of THE 
Enciveer for the 15th of October last. 

Amongst the many coach-making exhibits was a very nice 


omnibus shown by Mr, Joseph Offord, of Wells-street, 
Oxford-street, which is very well finished, and is much 
more convenient for passengers to enter and leave and more 
comfortable both inside and outside than the ordinary 
London omnibus, 


MR. MARK FIRTH. 

Mr. Marx Firru, head of the eminent firm of Messrs. 
Thomas Firth and Sons, Norfolk Works, Sheffield, died on 
Sunday morning after a severe illness of twelve days. Shortly 
before eleven o’clock in the forenoon of Tuesday, the 16th ult., 
Mr. Firth drove down to his works in Savile-street, East. He 
appeared to be in the enjoyment of most exuberant health and 


al | spirits, it being remarked by all who then came in contact with 


him, that he had rarely looked so well or so buoyant. Mr. 
Charles Henry Firth, his brother, was with him in the room they 
occupied at the works. Mr. Firth was engaged in reading a 
portion of the morning correspondence of the firm, when he 
suddenly started, exclaiming to his brother, ‘‘Oh Henry! I 
feel a pain in my side.” It appeared to pass away for the 
moment, but a little later he rose from his chair and walked 
the length of the room, his brother went to him at once, and 
asked one of the managers oo some brandy. Mr. Firth, 
hearing the request, attempted to speak ; but by this time 
the power of speech was gone. Medical assistance was sum- 
moned, and Mr. Firth was removed to his residence at Oak- 
brook, Ranmoor. There he lay in an unconscious state till Sun- 
day forenoon, when he passed peacefully to his rest in the sixty- 
second year of his age. During his illness bulletins of his 
condition were a posted in the windows of the news- 
paper offices of Sheffield, and read eagerly by thousands of 
people. Inquiries were received po parts of the kingdom 
and from foreign countries. The Prince of Wales and Prince 
Leopold, who were the guests of Mr. Firth at Sheffield in 1875 
and 1879, were among the first to telegra h age 
inquiries, and after his decease they wend to Mrs. Firth 
expressions of sorrow at bis death, and condolence with herself 
and her bereaved family. His death created a most profound 
sensation in his native town, which he had benefited so largely 
by his splendid munificence. 

Mark Firth was the son of Thomas Firth, and was born 
at Sheffield in 1819. His father died in 1848, and his mother 
in 1876. He was one of a family of seven—five sons and two 
daughters. Uf the sons Mark was the eldest, the second was 
Thomas, who died in 1858; the third, John, died in Maltain 
1869 ; while the two remaining sons are Charles Henry and 
Edward, who, with the deceased constituted the firm of 
Thomas Firth and Sons. The father of Mr. Mark Firth was 
for several years the chief melter of steel to the firm of 
Sanderson, Brothers and Co., now a limited company. In 
1833, when Mark left school his father got him a place in 
Messrs. Sanderson’s office, where he remained nine years. 
Even at this early period he was remarkable for his habits 
of order and method. Those who were with him in the office 
remember that one of the first things he did was to write in 
large characters and post up in the place the words, ‘‘A 
place for riage and everything in its place.” After a 
time his brother Thomas joined his father in the work at 
the melting furnace, and became so proficient as to be able to 
do all the ‘teeming’ and heavy work and enable his father 
to confine himself to superintending. Their labour was 
exclusively devoted to the finest qualities of steel. At this 
time, it is said, Mr. Firth’s father had £3 10s. a-week, 
and the two sons: £1 each. The father solicited an 
advance of wages, which was refused, and the refusal 
offended Mark more than the father. Mark made up his 
mind to leave, and urged his father and brother to this course. 
The father was very reluctant to do so, but Mark had even 
then a masterful way about him, and he carried his point— 
the three Firth’s leaving and commencing business on their 
own account with a six-hole furnace in Charlotte-street. At 
first they manufactured steel exclusively for home consump- 
tion, and then gradually extended their business to Birming- 
ham, where they had a firm hold, much more so than in 
London, where Messrs. Sanderson, Brothers, and Co. had the 
advantage. By indomitable perseverance and energy they 
made their way till they were able to open out an immense 
American business, the exigencies of which compelled them to 
look out for larger premises. They leased from the Duke 
of Norfolk 15 acres of land in Savile-street, where they erected 
the Norfolk Works, which have now become famous all the 
world over. This was in 1849. The firm have other works 
at Whittington, in Derbyshire, which extend to 22 acres, and 
several forges at Clay Wheels, near Wadsley. <A leading 
speciality of their business is the casting of steel blocks 
for ordnance, and shot, both spherial and elongated, in addition 
to all kinds of heavy forgings for engineering purposes, From 

n-blocks of 7in. diameterthey havegone up to 16in., the latter 

ing for the 8l-ton gun. The latter were the heaviest in 
single castings made. 

It is not generally known that the whole of the steel em- 
ployed in the manufacture of guns for the British Government 
where steel is used has been Firth’s steel. All the guns are 
marked in the muzzle, ‘*Firth’s Steel.” The visitor to Wool- 
wich Arsenal will find hundreds of guns, from the light 
9-pounder used for mountain warfare to the 35-ton, and still 
more formidable 81-ton Thunderer gun, all stamped with the 
name of Firth. When theGovernment first found itnecessary to 
have a steel core for their great guns, Messrs. Firth laid down 
machinery which cost them £100,000, it being understood 
that they should be compensated for their great outlay by 
receiving the Government work. 

The principal feature—indeed the foundation of their busi- 
ness—has been the refining and manufacture of steel, in 
which the firm are unrivalled. Like other Sheffield manufac- 
turers, Messrs. Firth have of late years become reticent in 
disclosing their business concerns to strangers. At one time 
Americans and foreigners wandered about the Sheffield works 
at their own sweet will, making drawings and taking notes as 
they pleased. Messrs. Firth were among the first to feel the 
folly of this kind of thing, and though they have never been 
churlish in closing their establishment against visitors who 
did not abuse the privilege, they have taken precautions to 
prevent the Fr oanye of their processes becoming public 
property. hile they retain their distinctive reputation for 
the steel, they have also a high name for the best brands of 
foreign iron, which they import in immense quantities from 
Swedish mines, of which they have the concession. Their 
wharfs on the Sheffield canal are a pleasant sight. Fine 
foreign iron is there piled up in each worth some 
£20,000 or £25,000, and built up as symmetrically as if 
they were erected as permanent trophies in raw mate- 
rial. The iron is not only largely used in their own 
manufacture, but sold by the firm as merchants. The firm 


also manufacture steel shot and shell, steel for rifle barrels— 
the small arms trade is now at Birmingham—large castings for 
marine and other engines, files, and edge tools. It isas gun- 
makers, hovever, that the firm were best known to the world. 
To speak more precisely, they make steel tubes for guns, the 
boring being done at Woolwich. After the Italians got their 
100-ton guns, it was thought that a rage for heavy ordnance 
would set in, and about a dozen of similar ingots were cast 
for similar massive ordnance. Our Government got four of 
the 100-ton guns, though they have never been used in the 
armament of any Government war ships. 

It is a great thing for any firm to be able to say, as Messrs. 
Firth can say with truth, that they have supplied nearly all 
the steel gun tubes afloat in the British Navy, and a large 
portion of that of France. 

Mr. Firth was perhaps better known to the world as a 
benefactor than as a manufacturer. ‘‘I determined,” he once 
remarked, ‘‘thatif it pleased God to prosper me in my under- 
takings, I would devote a large F ess of my gains to the 
good of my native town.” e no sooner felt fortune 

owing in upon him than he set himself to keep his vow. His 
first great act of public munificence was the erection and 
endowment of almshouses at Hanging Water, Ranmoor, a 
beautiful situation near his own residence of Oakbrook. The 
corner stone was laid by the Earl of Shaftesbury, in 1869, and 
the institution received its name of Firth’s Almshouses. ‘They 
cost £30,000. The institution was mainly intended by Mr. 
Firth for aged and infirm people, icularly tnose who, 
unlike himself, had failed to make their way in business. This 
is accomplished by means of indoor and outdoor relief—the 
almhouses accommodating forty-eight inmates, and a still 
larger number receiving relief in the form of weekly allow- 
ances. The two public works which are best known to the 
world are Firth Park and Firth College. Mr. Firth, who had 
been disappointed in a hope he had of building an orphanage 
on a particular site, purchased Page Hall estate, in the east end 
of Sheffield, and set apart 36 acres acres for a public park for 
the use of the inhabitants of Sheffield. The park was 
opened by the Prince and Princess of Wales in August, 1875, 
amid demonstrations of enthusiastic loyalty. The park and 
its laying out cost Mr. Firth about £30,000, The Prince and 
Princess were the guests of Mr. and Mrs. Firth, at Oakbrook, 
and remained three days. Prince Leopold opened Firth 
College in October, 1879. Mr. Firth was a member of the 
School Board, and took a great interest in the scheme of 
university extension, which was intended to bridge over the 
f between the central or high school and the universities. 
ery early in the history of the movement at Sheffield, Mr. 
Firth gave the promise that if the classes proved successful 
in Sheffield he would provide the students with a ‘‘ home.” 
Firth College is the ‘‘home.” It forms ao of a pile of 
buildings which include the Central Schools and the School 
Board offices—by far the most imposing block of public 
buildings in Sheffield. Its erection and endowment cost Mr. 
Firth the sum of £25,000. 

It would be impossible to enumerate all Mr. Firth’s muni- 
ficent gifts. A member of the New Connection Methodists, 
he gave liberally to that body; but he was also a generous 
supporter of the Church of England, and almost every reli- 
gious body. His sympathies were strongly with the suffering 
artisans during the period of depression, and he gave most 
liberally out of his abundance to their needs. It is estimated 
that during the last twenty years he has given no less a sum 
than £200,000 towards public and philanthropic purposes. He 
has been Mayor of Sheffield, and thrice Rees Cutler of 
Hallamshire—an honour conferred on no other citizen. On 
the death of Mr. Roebuck, he was asked to stand for his native 
borough, and at first consented. Ultimately, however, he 
declined, and took a prominent part in securing the return of 


| Mr. C. 8S. Wortley, the first Conservative member ever sent 


by the borough. Mr. Firth himself, though he leaned of late 
to the Conservative party, was more a pvlitician after the 
Roebuckian stamp than a Liberal or a Tory. 

Deceased was twice married. He is survived by Mrs. 
Firth and nine children—five sons and four daughters. His 
eldest son, Mr. John Bradley Firth, obtained his majorit 
only a month ago. Mr. Firth’s funeral took place at the Shet- 
field General ge" on Thursday, and was the largest ever 
seen in Sheffield. the public bodies of Sheffield, with 
representatives from other associations with which he had 
been connected, were present. Places of business were 
closed, the streets were lined with people, and among the 
mourners were 700 workmen, who represented the great 
establishments of which he was the able and honoured head. 


THE GREAT EASTERN RAILWAY COMPANY'S 
PADDLE STEAMER LADY TYLER. 


Tue Great Eastern Railway Company has during the 
year or so made some important additions to its fleet of paddle 
steamers employed in its continental service on the Harwich 
route, and one of the new vessels added is the Lady Tyler. In 
our impression for the 19th ult. we gave an illustration of the 
engines transverse to the paddle shaft, and we now give a 
transverse section of the vessel, showing the engines in place. 
The hull and machinery of this vessel, with all her appoint- 
ments, cabin fittings, &c., are the work and design of eae. 
Douglas Hebson and Ramsden, of Liverpool, and have been 
carried out—the hull by Messrs. T. and W. Smith, ship- 
builders, and the machinery by Messrs. R. and W. Hawthorn, 
engineers, of Newcastle-upon-Tyne, The engines, it will be 
noticed, are quite novel in design, having three cylinders to 
each engine, the middle or high-pressure cylinder of 33in. 
diameter, being connected so as to form one structure with 
the two low-pressure cylinders, 44in. diameter each, the 
whole being worked by one slide valve on the middle cylinder. 
The stroke of the pistons is 60in., the power being conveyed to 
the crank shaft on the well-known steeple principle. The 
boilers are of the double-ended type, two in number, 18ft. in 
length, 12ft. 6in. in diameter, working pressure 70 lb. The 
paddle wheels are 22ft. in diameter, with floats 9ft. by 3ft., 
and in regular re the engines have developed from 1400 
to 1500-horse power, driving the vessel 13} knots. The length 
of ship is 260ft., beam 30ft. 6in., draught of water 8ft. 9in. 


Sra-cornc TorPepo Boats.—It may be recollected that a few 
months age Messrs. Yarrow and Co., Poplar, built for the 
Russian Government an improved first-class torpedo boat, the 
Batoum, which steamed safely from this country to the Black 
Sea. It was 100ft. long, had a 22-knot speed, and was fitted with 
a couple of torpedo guns forward, built into the hull, for firing 
Whitehead oy ses We understand that this type of vessel is 
finding much favour with foreign Governments, owing to their 

‘ood sea-going qualities, in which respect the old type of torpedo 
twas found deficient. In the vessels of the Batoum class 
which Messrs. Yarrow and Co. are now building they have still 
further improved their power of attack by providing them with 
three torpedo guns furward instead of. two, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE ABUSE OF CONTINUOUS BRAKES. 
Sir,—Kindly allow me space for a few words in reply to 
“Viator.” I pointed out in a previous letter that a good auto- 
matic continuous brake, to act well, ought to have a valve, and 
I will now indicate the means by which such a good automatic 
brake can be used without discomfort to passengers travelling by 


sleeping cars. 

The objection that the are awakened in the middle 
of the night, by the grinding of brake blocks, was strongly put 
forward by M. Millet, the engineer-in-chief of the Midi Railway 
of France, who was last summer applying the Westinghor se 
brake to his express trains between Bordeaux and Marseilles. 
He did not want to disconnect the brake on these vehicles, 
because their stopping power might be required in an emergency ; 
and still he did not wish the beak to act on the sleeping cars in 
ordinary station stops. It was therefore determined to place a 
stem with a spring under the piston of the triple valve of each 
sleeping car, which prevented it from working in easy stops, 
but kept it always ready to act instantly, if the driver produced 
@ great reduction of pressure in the brake pipe, as in an emergency ; 
and thereby was completely obtained the object in view. 

If Mr. A. Munyard will any a little more closely the 
figures given in my letter of the 26th October, which appeared in 
your issue of the 29th October last, he will gain much informa- 
tion as to the capacity of brake pipes and cylinders, and objections 
to stuffing boxes in connection with brake apparatus. “ 

Ux. 


Srr,—Notwithstanding “ Viator’s” remarks, I still hold to my 
opinion that it would add to the comfort of gers not to use 
the air brake at every stop. The Board of e certainly stipu- 
lates for all the vehicles being fitted with a brake, but do not 
absolutely urge it should be used at every stop. I presume this 
is left to the discretion of the company and their servants to a 
great extent. His remarks about the nasty jerk often felt as the 
train comes to a stand, and the cause of it, n further light 
thrown on it. I would ask why is the old style of slide brake 
attached to the axle-boxes being replaced by hangers direct from the 
carriage frames? Is it cheapness, lightness, or what? It is certainly 
reverting to a primitive plan much used in omnibuses and other 
road vehicles. ‘The result is, when the brake is applied the elastic 
medium of the spring is very much abolished, the two hangers for 
each wheel making a peculiar and vibrating connection, whereby 
each jolt between the hanger, the wheel, and the road is conveyed 
direct to the suffering passengers ; the one hanger is in tension, 
the other in compression, and between the two the carriage frame 
and all conn with it have an unpleasant time; also the force 
acting to stop the wheels tends to press the carriage forward as far 
as the joints permit, so that just as the train stops the frame 
comes back to its true position, and this, to a at extent, 
accounts for the jerk so often complained of. he ual 
easing of the brake modifies it greatly, but this is often neglected 
by the driver, as it requires a good deal of attention. 

n lusion, ider the North-Western idea and the 
air brake would work well together, and for a case of real neces- 
sity the hangers, or rather shakers, might be put up mr: - 


ELECTRIC LIGHTING. 

Sir,—In aa letter which appeared in your last issue, Mr. 
Crompton favours the public with certain figures and estimates 
respecting the “‘Brush Electric Light.” Their very absurdity 
places them without the pale of argument, and in a controversy 
of this nature little is to gained by simply meeting stateraent 
with counter-statement; but I can assure the public that no 
figures have ever been put forward by Mr. Brush, or under his 
authority, as to the power of his light, which are not capable of 
absolute proof. 

I am as yet quite unable to recognise in Mr. Crompton’s 
position as a competitor in electric lighting any status sufficient 
to demand acceptance of a personal challenge; yet I am able to 
state that the Anglo-American Electric Light Company is willing, 
in the interest of the general public, to engage in competitive 
trials with all the existing recognised prominent systems of 
electric lighting, upon the conditions which were suggested to the 
Glasgow Philosophical Society by our vice-chairman, when we 
were invited to send our apparatus to the recent exhibition in 
that town. These conditions, if adopted in their entirety, would 
have gone far towards putting an end to rash and ill-considered 
statements. They were—(A) That the exhibition should be 
competitive as to the chief existing systems. (B) That the tests 
should be comprehensive and exhaustive. (C) That a full report 
should be a. (D) That the points to be subjected to 

roof should comprise (1) the candle-power of lights exhibited ; 
2) the number of lights in circuit worked by a single dynamo 
machine ; (3) the gauge and cost of wire leads ; (4) the length of 
circuit over which the current can be conveniently worked, and 
with what loss upon circuit of increased length; (5) indicated 
horse-power per 1000-candle power light produced ; (6) cost per 
hour per 1000-candle light produced, as ~~ by consumption of 
coal and carbons, interest upon cost of apparatus, installation, 
&c.; (7) evidence as to the working regularity, wear and tear of 
apparatus ; (8) purity of carbon—the end in view being to arrive 
at the cheapest and best electric light for general purposes of 
illumination. I therefore take this opportunity of publicly stating 
that the Anglo-American Electric Light Company is prepared to 
expend the sum of £250—or such greater or less amount as may 
be necessary, if the proprietors of the other prominent systems 
will bear their proportion of such total sum as might be required 
—towards carrying out an exhaustive series of tests, embracing 
the points above mentioned, the trials to be undertaken by a 
com nt jury of not less than nine scientific men, the selection 
of whom shall be in the hands of the council of the Royal Society, 
the Institution of Civil Engineers, and the Society of Telegraph 
Engineers ; our competitors to be allowed to employ, with their 
own dynamo machire, any system of lamps and any carbons now 
in use in electric lighting, except the Brush ; the Anglo-American 
Electric Light Company confining itself exclusively to the 
Brush dynamo machines, the Brush single and circuit lamps, and 
the Brush carbons. 

In conclusion I cannot do better than repeat what was written 
= our vice-chairman when responding to the invitation of the 

lasgow Society to exhibit there, viz., that such a work, if 
undertaken in a comprehensive form and fully carried out, would 
be one of national importance, and worthy of al] the scientific 
knowledge and investigation which could be brought to bear upon 
it; for Jone lighting may be well considered as likely to be one 
of the greatest developments of the present day. 


T. J. Montcomery, 
Of the Brush Electric Light Company, U.S.; and of the 
Anglo-American Electric 


ight Company, 
74, Hatton Garden, Limited, London. 
Dec. 1st. 


THE THEORY OF COLD-AIR MACHINES, 
Sir,—Your correspondent “ 11.” evidently labours under 
some misapprehension as to the phenomena involved in the 
expansion and compression of gases, otherwise I do not under- 
stand how he can arrive at the conclusion stated in his letter 
that “we have . . . a machine which creates power,” assuming 
the theory he attacks to be correct. The results which your cor- 
respondent considers to be in contradiction with practice and 
sound principles are in reality perfectly consistent with both, 

as I trust I shall be able briefly to show. ne 
In compressing one pound of air to half its original volume 
adiabatically, the work done—as stated by “®. {f.”—is propor- 
tional to the increase in temperature, and may be represented 


by C, (T!—T), or substituting the corresponding pressures and 
Pe) where and Tare the initial 


and final absolute temperatures, p' and p the corresponding pres- 
sures, and v! and v the specific volumes. 

The total available energy—assuming that expansion could be 
continued to the absolute temperature ni/—in the initial condition 


of the air would be nee =CrT. If after compression to the 


temperature 'T! the pound of air be cooled down to its initial 
temperature T’, it will as is stated by your correspondent have 
half its original volume and double its original pressure, conse- 
ay the available energy is precisely the same as at starting, 
or let px and vx be respectively pressure and volume after the 
gas has cooled down to its initial temperature, then p. = 2p 


vx = $v, consequently the available energy Px pv=CT. 
Of course it is not the same thing for practical pages whether 
we have a pound of air at, say, 60 1b. pressure and 1 cubic foot 
volume, or at 30 lb. pressure and 2 cubic feet volume, but that is 
not the fault of theory, but merely a question of practical con- 
venience. 

After cooling down to the pressure p. and temperature T with 
the volume vx = 4 v, we can expand to the volume », and shall 
have a corresponding pressure lower than p—of course, assuming 
the expansion to be adiahbatic—say p2 and a temperature Ts, the 
energy thereby expended being AC. (T— T2). If, now, we were 
to reduce the air from its initial pressure p and temperature T to 
the same condition attained by expanding from px, vx, T to po, v, 
Ts, we should require salen the same expenditure of energy, 
given off, however, in this case as heat at a constant volume v. 
A... accompanying sketch may serve to make my meaning 

earer. 


specific volumes, 


In dividing the work done in compressing a pound of air into 
two portions, ‘‘®. II.” is evidently under the impression that 
the method in which one pound of air is changed from a given 
pressure, temperature and volume to another pressure, tempera- 
ture and volume is a matter of indifference ; this, however, is far 
from being the case. ‘“*®. II.” first calculates the work required 
for a two-fold isothermal compression, and then the heat 

uired—compressed as energy—to raise the temperature at the 
reduced volume to the temperature T! corresponding to adiabatic 
compression, and supposes that the sum of the two is the energy 
required for adiabatic compression within the same limits. This 
is too much by just the work required for isothermal compression. 

The latter—isothermal compression—involves the abstraction 
of heat during compression in such a manner that at any moment 
the temperature is constant, and it can be shown that the total 
amount of heat abstracted is the exact equivalent of the energy 
expended on compression, so that at the end of the latter the 
ae of air contains —— the same amount of energy as 

fore compression, and the energy represented by the increase of 
temperature at a constant volume is the whole energy required 
for adiabatic compression ; in both cases the energy is given by 
the formula 772 Cy (T' —'I'), where C, is the specific heat at con- 
stant volume = 0°168. I think ‘‘®. 1.” must have made a mistake 
in quoting from Mr. D. K. Clark’s rules, tables, and formule, 
the expression W = 183°45 (‘l'— T); as the specific heat for 
constant pressure has evidently been used here instead of that for 
constant volume ; the formula should be W = 129°696 (T! —T), 
as above stated. 

As a matter of fact the work done in overcoming the pressure 
of the air, and that expended in raising the temperature cannot 
be separated when compression takes place adiabatically ; pres- 
sure, temperature and volume are interchangeable terms for 
permanent gases, pressure cannot be changed without change of 
Sungrniaat, and this involves a change of volume ; their inde- 

mdence is expressed by the well-known relation pv = - 

being a constant for any given gas, and T the absolute tem- 
perature. 

With reference to the second point touched on by “‘ ®. I1.,” it 
is true that a gas cannot expand without doing work; but on 
bringing the gas to rest again within an enclosed space, and sup- 
posing that no heat escapes, this work is again transformed into 

eat. The conclusions attacked by “‘@. H.” merely refer to the 
condition of the gas after it has come to rest again, and not 
during its passage from one vessel to another. The work required 
to drive apart the molecules is infinitesimal, as the latter offer no 
resistance apart from their viscosity, and, as already indicated, 
the energy represented by their velocity in passing from one vessel 
to another is given up again on equilibrium being restored. It 
follows from this that if air of any given pressure be allowed to 
expand into a space in which there is a perfect vacuum, the tem- 
perature when equilibrium is restored must be the same as before 
expansion, since no heat has been added or abstracted, and the 
energy available for adiabatic expansion, and represented by p v, 
must be the same in both cases, i.¢., p! v' = pv, and since pv = 
RT, and p'v' = RT = hence T = T. The energy 
available in a pound of gas must always be capable of representa- 
tion, in terms of pressure, volume, and temperature—provided, of 
course, it is in a state of equilibrium. BopMer. 

November 10th. 


Sir,—The discrepancy mentioned in the letter of your corre- 
spondent “‘ ®, II. ” in THe ENGINEER of Nov. 5th has not yet been 
explained. I refer to the statement that 1 lb. of atmospheric air 
comp to two atmospheres will require 23,500 foot pounds, 
and the temperature will be raised 117 deg. Fah. There is ob- 
viously an error in one of the quantities. The rise in temperature 
is a measure of the power employed to compress the air considered 
adiabatically. This, I think, the gaseous laws laid down by Joule 
and others and adopted by their successors will show. That we 
do not yet know all about these laws is shown by the letters 
appearing in your paper on the above subject. But I donot think 
there is < & need to fear the laws will be found wanting, or that 
they are likely soon to be rejected. Dr. Joule spent many years’ 
labour with the special object of establishing these laws, and his 
labours have been “ with the fullest coafidence by all our 
great scientific men. There are experimentalists who have shown 
varied results, but their object was not so much to test the laws 
as to illustrate their peculiar method of application. 

As before stated there must be an error in one of the quantities. 
If we take 1 Ib. of air at atmospheric pressure and 32 deg. Fah., 
occupying a space of 12°38 cubic feet, and place it in a cylinder 
144 square inches area, it will take up 12°38ft. in length. This 
ae er is supposed not to absorb from or impart heat to the air. 

y increasing the temperature 490 deg. we should double the 
volume or fill the cylinder for a length of 24°76ft. at constant 
—— The heat imparted to the air would be (490 deg. X °238 

16’62 units. If now we confine the air to constant volume, an 
increase the temperature by the same amount, the heat imparted 
would be (490 deg. x ‘169) 82°81 units. The difference in the two 
quantities represents the power rey! to push back the atmo- 
sphere, the 12‘38ft. in expanding, in the former case amounting to 
(116°62 deg. - 82°81 deg.) 33°81 units or (33°81 deg. x 772) 


26,100 foot pounds. If we now take 1 lb. of air say at 56 deg., its 
volume will be 12°98 cubic feet, and compress it to two atmo. 
spheres, assuming the rise of temperature to be that given by 
your correspondent, or 117 deg., the volume at two atmospheres 
would be 7°66 cubic feet. The power required to compress the 
air would be the difference of the units of heat at constant pres- 
sure and constant volume, as in the former calculation, amounting 
to 6200 foot pounds. In pry ng into the reservoir the piston 
would have to travel 7°6 cubic feet, and this would be equal to 
(144 deg. x 7°6ft. 14°741b) 16,131 foot pounds, or total power to 
compress the air would 330 foot pounds, 

Mr. D. K. Clark takes the final temperature of compression to 
two atmospheres to be 185 deg. Therefore, according to his 
formula, this would make the initial temperature about 56 deg., 
or the rise of temperature 129deg. The volume of one pound of air 
at two atmospheres and 185 deg. will be about cubic fee 
and the power required to compress the air 6670 foot pounds an 
to discharge into the reservoir 17,190 foot pounds, or the total 
power 23, foot pounds. Mr. Clark gives it at 23,500 foot 
pounds. Dr. Joule in his experiments gives the rise at 96 deg. in 
compressing to two atmospheres, and as he was especially careful 
in his experiment so that heat should neither be imparted to or 
abstracted from the air, it is the more reliable. 

Compressed air escaping from the loaded valve of a reservoir 
will be less cold than that escaping from the exhaust of a coal 
cutting machine, as stated by your correspondent, J. J. Coleman. 
Some years ago I was connected with some experiments which 
will be an approximate illustration of his statement. Air was 
compressed and discharged into a receiver or reservoir where it 
cooled down to the surrounding atmosphere. It was then dis- 
carded into a small closed room. The change of temperature in 
the room was scarcely to be perceived. About the same time I 
had to go underground in a colliery where comp’ air was 
used, and in one of the headings was one of Tangye’s Special 

umps working with compressed air, and exhausting into the 
odes. The temperature near the pump was reduced below 
that of the adjoining headings to a considerable amount. In the 
former case the air was driven out | by = air remaining behind in 
the reservoir, and the cooling would be in the reservoir, and the 
air rushing out, generated heat by its friction in space. In the 
second case the air exhausted itself and performed its own work 
in exhausting. At times it was so cold that it formed ice of any 
vapour in the air, so much so as to be very inconvenient. 

Saeed, Mon., November 29th. J. Hopeson, 


SCREW PROPELLERS. 

Sir,—I observe that the De Bay Direct Propeller (Screw) 
Company has issued a prospectus, in which it claims for its 
machine a high per cent. advantage over all previous modes of 
construction. This claim it rests upon the results of actual trials 
reported in your journal, in which are given also drawings of the 
propeller and of its mechanical a to ships, : 

el in 1869-1870 presen to the Institution of Civil 
Engineers a memoir ‘‘ On the Screw Propeller of Maximum 
Work,” for which that distinguished body did me the honour to 
confer upon me the Telford premium, I was naturally interested 
in ascertaining how far the De Bay propeller conforms to the 
form determined by me in that memoir. It is certain that so 
long'as the present laws of forces and of the motion of bodies in 
resisting media obtain in the sci of dy ics and hydro- 
dynamics, no other form can, with a given power and in a — 
ship, do so much efficient work as that which I have so deter- 
mined. The result simply stated is ‘‘ that the backward thrust 
of the blade, and with it the body of water driven astern, is at 
every point yreater than it would be with a blade of any other 
form.” ‘This conclusion applies to a family of forms, all of which 

in one feature—viz., ‘‘ that at the axis of the shaft the 
plane tangent of the surface cuts the plane of rotation at an ry 
of 45 deg.” The genesis of the rest of the surface is defined hy 
the equation r tan. 2¢= a tan. 2 a, where r is the distance of 
any point of the surface from the axis, and @ the angle at which 
the tangent plane at that point cuts the plane of rotation, and a 
and @ values of r and ¢@ assumed at any point as a point of 
departure, those values fixing the individual of the family. 
In assuming a and @ we are at liberty so to adjust them 
as to obtain any required physical py me as, for example, 
a minimum of friction at every point of the blade—a matter now 
under my consideration. Now, I have examined the blade of 
M. de Bay, and I find that it cuts the plane of rotation or 
‘* springs” from it, near the axis as nearly as possible at 45 deg. 
Not knowing the geometrical form of the rest of M. de Bay’s 
blade (if it can be geometrically defined at all), I am unable to 
apportion the work done between the ee near the shaft and 
those more distant, but I am able to affirm, as I have proved in 
my memoir, that the work done near the shaft is by far the 
greatest and most effective, and fully 30 per cent. beyond that 
of the common helix. de Bay can readily prove or awe 
this by cutting out the central aed of his screws and applying 
the more distant alone. M. de Bay has had access with all the 
world to my memoir, and I have good reason to believe has 
studied it, and if he had in consequence acknowledged this, or 
adopted the whole form of my propeller, I should have had no 
ground to complain, and he —_ stili if an improvement on 
mine—as to which 1 offer no opinion—have added a second screw 
with all his other adjustments. But he does not do this, and I 
find the best portion of my propeller adopted and its effect 
masked—I much fear marred—by additions wholly departing 
from my demonstrated law of genesis. I have succeeding in con- 
triving a tool by which I shall be able to cut out the whole of 
my propeller in a pattern for casting, and to make from it a 
blade which will be submitted to practical trials, of the result of 
which trials I have not a shadow of doubt. 

As to the genesis of my propeller, it may be interesting to your 
readers to have a popular explanation. When a ship is in 
motion the screw fixed within it partakes of that motion ; there- 
fore while it is revolving, every point of it is ranning away from 
the water, which in its rotation it strikes. Thus the blow upon 
the water, estimated in direction of the ship’s way, is the more 
feeble the greater the ship’s speed, and, with that blow, the 
reaction that propels the vessel. Now if we fix a small plane 
facet at the end of a revolving arm, it is evident that there will 
be one position of the facet in which the difference between the 
8 of the ship and the speed of rotation estimated parallel to 
the keel will be greater than in any other position, and as this 
would apply mutatis mutandis to my facet at various distances, 
if we suppose all the facets to unite they would form a poly- 
hedral surface, and, if the facets be infinitely small and infinite 
in numbers, their aggregate would form a curved surface. That 
surface is my propeller. We have an analogy to this in the 
common water-wheel, in which, if the speed of the float board is 
equal to that of the impelling fall of water, no work is done, and 
therefore a proportion between the speed of the wheel and of the 
water has been determined which gives the greatest work. 

It must be often your fate—it is often mine—to be consulted as 
to the efficiency of some proposed propeller. You have before 
you a description and a drawing, and from these ty are expected 
to form your opinion. This is no doubt possible in machines 
where motion alone is the object in view; but where force and 
its effects are to be estimated, no judgment can be formed unless 
all the geometrical conditions of the machine, the intensity and 
direction of the moving power, &c., are capable of mathematical 
determination. 

To ask for an opinion under any other conditions is like 
the request of the schoolboy to his mother to send him a cake 
**so big,” putting his hands wide apart over the paper on which 
he wrote. Cannot de Bay dispense with his great cogged 
wheels? A breakdown of a few cogs in a large ironclad would 
be awkward. Francis C. KNow.es, 

Mayfield, Ryde, 16th November. 


[For continuation of letters see page 423.] 
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RAILWAY MATTERS. 


Tue revenue of the United States railroads last year was about 
double that of the United States Government, 

Mr. Exspen has been appointed engineer-in-chief of the Vic- 
torian Railways, in the place of the late Mr. Higinbotham. He 
will also have the general control over the locomotive and traffic 
departments. 

Tus London and North-Western Railway Company have built 
anew passenger station at Soho, near Birmingham, and it was 
opened on the Istinst. The erection isa great improvement upon 

e old station. 

Tue Horfield line of the Bristol Tramways, which was opened 
on the 18th ult., is being worked by locomotives, though the line 
passes through a busy part of the town. Some useful experience 
ought thus to be obtained in Bristol. 

A vEATH, which under possible circumstances might be the 
cause of many, took place on Monday of last week. On the 
arrival of a train at Retford from Manchester, shortly after ten 
o'clock in the morning, it was found that the driver, a man 
named James Owen, was seriously ill, and he died a minute or 
two afterwards, The deceased had been in the service of the 
company for many years. 

Tuk ceremony of turning the first sod cf the extension of the 
Western (of Australia) Railway from Mudgee was performed on 
the 23rd ult. by Sir John Robertson, K.CALG. ** This import- 
ant contract, which is twenty-two miles in length,” says the 
Australian Engineering News—apparently meaning the railway is 
that length—‘‘and comprises the first section of the Mudgee and 
Wallerawang Railway, has been obtained by Messrs, Monie and 
Mattinson, contractors, for the sum of £180,000.” 

Tue Northern of France Railway Company, which since last 
winter ordered from various works in France 416 locomotives, 
and 7146 vehicles of differeat sorts, and which are under execu- 
tion, has found it necessary to have at its disposition at an early 
date a supplement of sixty engines. The French works not 
being able to deliver more than ten per month, from April to 
August next, the company has ordered the surplus two of Aus- 
trian makers, who are to deliver them between the above months. 
The total value of recent orders of this company for rolling stock 
has, according to the Journal des Tavaux Publics, exceeded 
£1,800,000, 

Tr seems the trade of New South Wales is now in danger of 
being diverted into Queensland, and it is to be hoped, says a 
colonial paper, the construction of the n railway to 
prevent this may soon be sanctioned, The Queensland Govern- 
ment are now advertising to carry tin and wool from ee 
to Brisbane at very low rates, and this will naturally attract the 
traffic arising from the trade of New England, which otherwise 
would find its way to Grafton. Sooner or later the importance 
of the New England district will demand the construction of a 
line to the coast, and there ought to be no delay in the Govern- 
ment deciding on steps being taken to commence the necessary 
operations. 

Tue North Staffordshire Tramways Company is making a trial 
of mechanical motive power on its lines. At the recent meeting 
of the company the chairman, speaking of enyines, said :—‘‘ The 
result of our inquiries is that we consider the best type to — 
will be the detached engine and car. We have accordingly 
ordered two engines from the well-known builders, Messrs. 
Manning and ardle, of Leeds, which are ready for the 
opening of the line. We also ordered two from Messrs. Merry- 
weather and Sons. Our engineer having recommended the com- 
bined engine and car, and being anxious to arrive at the best 
system, we have ordered one of this description, which is being 
constructed by Messrs. Beyer, Peacock, and Co. Until these 
have been fully tested, we shall suspend any further orders.” 


Tue Leamington and Warwick tramway, as provided by the 
Act of Parliament, extends along a route of about 5377 lineal 

ards, and consists of about 48594 lineal yards of single line, and 

17 lineal yards of double line in crossings, passing places, &c. 
It is expected that the undertaking will be completed not later 
than the end of robably earlier. The new 
tramway, of which Mr. E. Pritchard, C.E., of Birmingham and 
Westminster, is the engineer, will consist of a continuous iron 
sleeper, 90 lb. to the lineal yard, laid upon a bed of concrete, 
having a rolled steel rail 34 1b. to the yard let into the sleepers, 
and secured at intervals of 18in. with wrought iron pins, in the 
form of a wedge. No timber will be used in the system. The 
roads are to be paved to a width of 18in. outside each rail ; and 
on the Parade, at Leamington, wood setts are specified to be laid 
by a London firm, 

Two new State carriages for Victorian ba er have been 
completed at the Williamstown workshops, and will be exhibited 
at the Exhibition. These, which were pe mace A intended for 
the use of the Prince of Wales, are very creditable specimens of 
Victorian workmanship. The interior of each carriage is divided 
into a saloon, an ante-chamber for attendants, and a lavatory, 
&c. The and sides of the are 

nelled, the stiles and rails being cedar and the panels veneered, 
n one case with Huon pine and in the other with Kaurie, both 
aoe a very rich effect. The framework is of the orthodox 

pe, black-wood being used; and the carriages are constructed 
‘eaceaiuons with colonial materials. The cost will be about 
£1000 each. A new type of carriage for the Victorian railways 
also deserves mention. ‘This has the English type of frame with 
an American body, but is shorter, and is provided with ladies’ 
and gentlemen’s lavatories, &c., which, says the Australian Engi- 
neering News, will probably be appreciated during long journeys. 

THE decision of the Caledonian Railway directors to adopt 
generally the Westinghouse brake may have an important effect, 
as this company works so much on the London and North- 
Western Railway, on which the chain brake is used, while the 
company owns the Steel-M’Innes, which is a very good brake— 
not used. The Caledonian Company has practically settled the 
brake question for Scotland, and its action must ay influence 
its settlement elsewhere. ‘The North British has for nine years 
adopted the Westinghouse brake, using it on expresses on its 
own system and on its through trains with the Midland line. The 
Glasgow and South- Western Company, whose only southward con- 
nection is with the Midland, uses the Westinghouse brake, and 
the two northern companies have simply waited for the decision 
of their larger neighbours, and will now —— follow suit. 
The North-Eastern, like the North British, uses the Westing- 
house brake on its own expresses, but, like that company, it is 
compelled by the action of the Great Northern to run the east 
coast expresses between London and the north with another. 

Tue Midland Railway Company have resolved to construct a 
new railway between Holmes and Masbrough to tacilitate the 
goods traffic, particularly the heavy minerals. The permanent 
way will be laid by the servants of the company, but contracts 
have been let for the erection of a bridge over the canal belongin, 
to the Manchester, Sheffield, and Lincolnshire Railway an 
Navigation Company. The contract for the machinery has 
been let to Messrs. Chadwick and Co., of Masbrough, and 
Messrs. Handyside and Co., Limited, of Derby, are to do the 
ironwork, The span of the bridge is to be 1124ft. long, and the 
ironwork will be carried on girders 6ft. deep, and su ag | 
four caisson piles, 5ft. in diameter. About 250 tons of iron wi 
be used in the construction of the bridge. The Midland Rail- 
way Company have declined to undertake the construction of 
the proposed new line between Dore and Hassop, which would 
open out an important and most beautiful district of Derbyshire. 
In reply to a memorial from landowners and others, the chairman 
of the Midland Board stated that the company were not ina 
position at present to entertain the project. : 


NOTES AND MEMORANDA. 


Tr is stated that Professor Bell has found that melted sulphur 
conducts electrically like selenium, but only at temperatures 
below that at which it thickens and becomes dark and viscid. 


THE statistical abstract relating to British India shows that 
India had in 1879 a length of 18,589 miles of telegraphic —_ 
with 44,470 miles of wire, also 108 miles of cable. The to 
number of messages during the year was 1,379,312, exclusive of 
service messages. Of these 1,158,870 were private, 212,851 State, 


and 7591 press e receipts were £353,741, and the 
total expenditure £357,649, 


Tue recently-published statistics for 1879 of Tasmania show 
that the colony possesses 731 miles of line, with 949 miles of wire 
connecting sixty-two stations. The number of persons employed 
is given as seventy-nine. The number of internal messages for 
the year was 74,810, of external 14,022, or a total of 88,832, 
giving a revenue of £4225 2s. 5d., with an expenditure of 
£6148 2s. 7d. This expenditure does not include the subsidy of 
£4200 on account of the submarine cable. 


A Fact of some importance to brewers was published some 
time ago by Mr. H. T. Brown, namely, that alcoholic fermenta- 
tion proceeds more slowly under diminished than under ordinary 
pressure. It ap , however, according to M. Boussingault, 
that s is rapidly transformed into alcohol by the action of 

east, if the carbon dioxide and alcohol, as these are Panag 
oe rapidly removed from the fermenting liquid. Addition of 
alcohol soon stops fermentation under ordinary circumstances. 
Boussingault shows that if the vessel containing the fermenting 
liquid he connected with an air-pump which is worked energeti- 

ly, fermentation proceeds rapidly even when a considerable 
amount of alcohol has been added to the liquid. 


Few people would think that sanitary matters receive much 
attention in Pernambuco, and we do not = gr they do; but 
some of the residents there get on remarkably well without it, 
without even a monthly analysis of the water they ary ever 
having heard of ‘ previous sewage contamination.” A Pernam- 
buco paper reports that a man named Joaquin Marreiro, living at 
Cabaceiras, in that a has been married for seventy-nine 

ears, He is himself 103 years of age, and his wife ninety-seven. 

ey had twenty-three children, of whom nine sons and five 
daughters are still living, through whom they have become the 
ancestors of a large family, including y 126 grandchildren 
and ninety-one ay grandchildren, all of whom are in vigorous 
health. The whole family amounts to 233 persons. 

THE Comptus Rendusfor November 2ndinformsus that Professor 
Graham Bell and M. Janssen have attempted to hear with the 
photophone the sounds believed to accompany the rapid com- 
motions taking place in the solar photosphere. The experiments 
were made at the Observatory of Meudon, a selenium cylinder 
being placed in different parts of an image of the sun some 2ft. 
in diameter. No very conclusive results were obtained, but M. 
Janssen has further suggested that a sort of concentrated effect 
might be obtained by ing a number of successive photographs 
of a sun-spot across a beam of light, the variations of the intensity 
of the beam producing sounds when they fall upon the sensitive 
“photophonic pile” of selenium. 
Nature, in furtherance of this suggestion are now proceeding. 


A CONTEMPORARY says that ‘‘the seismograph on Mount 
Vesuvius is said to indicate great subterranean dynamism.” 
Professor Palmieri’s seismometers are always nmap | somé- 
thing, and now we see it is “dynamism.” Streams of lava are 
flowing down the north-west side of the cone, and are increasing 
both in vol d b Thus Palmieri’s seismometric 
indications have during several years led him to prophecy with 
res to volcanic action, but as his prophecy was made before 
he knew, he seems to have resorted to a seismograph, which 
indicates as dynamism that which is self-evident. The lava is 
flowing over the side towards Naples, and, after having destroyed 
the outwork built to protect the upper station of the Funicular 
Railway, is running rapidly in a vivid streak of fire parallel to 
the line, ata not thus far 
safety. e spectacle is descri as magnificent, and crowds 
mc watching the course of the lava and pon: Ww on the 
fate of the Funicular Railway. 


M. Mocenico has devised an ape for demonstration of 
some of the laws of mechanics. is consists of a small piece of 
railway—on supports—bending — on which a little four- 
wheeled chariot runs to and fro. The oscillations would, unaided, 
diminish and cease ; but — are continued by means of the fol- 
lowing device :—At each end of the path is placed a cylindrical 
reservoir containing heavy balls of lead or iron, and these move 
down a helicoidal groove under the reservoir to a kind of spout. 
The chariot reaching one end of its course, acts on a small lever 
which admits one ball, and one only, into a little cu ne of 
two—carried by it. On reaching the middle of the this ball 
falls out to the floor. The chariot rises on the other side and 
receives a ball into the other cup, and so on. It will thus be 
understood that the movement can be kept up indefinitely, so 
long as balls are provided by the reservoirs. The apparatus is well 
adapted to illustrate the laws of fall of bodies, the work of 
friction, the expression of work, the equivalence between work 
expended and work produced in machines, &c. 


Warittnc upon the Agram earthquake, a Vienna correspondent 
sends the following data to Nature :—‘‘ The damp ejected matter 
of the mud-volcano at Resnica, near Agram, was found to 
contain no elementary sulphur nor sulphuretted hydrogen, but 
it contained sulphur me decomposable by acids, and earthy 
carbonates, along with organic substances of a humus nature. 
The chief constituent of it is fine sand with water, and it comes 
from no great depth. The mud-volcano at Sevete, near Agram, 
also ejects—2 metres high—chiefly a clayey-sandy mud, which 
may be thrown up by movements of the ground water. The 
Gratz geologist, Peters—writing in the Zagespost—characterises 
the Agram earthquake of November 9 to 14 as one of the most 
normal which could be observed in that region. The movement 
kept exactly the direction of south-south-west, and was thu; 
re right angles to the chief direction of the Eastern 
Alps. e entire breadth of the t-rritory affected appears to 
be indicated by the towns of Klagenfurt—Carinthia—and 
Szegedin—Hungary. Since the formation of the Alps, and so 
through a long series of geological periods, all subterranean move- 
ments in this region of Central Europe have been in this one 
direction—as Siiss first showed. For some months past move 
ments have been perceived to be in progress in various localities. 
‘That Agram should be affected as it has been is explained by an 
inspection of the geological map. Not very far north from that 
town rises a remarkable block of greenstone surrounded by 
chlorite schist, limestone and other layers. A not very broad 
band of recent Tertiary deposits separates the low ground from 
that mountain block, which thus forms a comparatively fixed 
point in the system. Every movement coming from south- 
south-west propagated by these strata must impinge horizontally 
on the greenstone block, and cause a greater or less curvature 
of the strata, which manifests itself most where the lower ground 
remains free from Tertiary deposits. Unfortunately for Agram 
the stron; movement was directed precisely against that 
mountain block, and so upon the town before it. ‘The whole 
phenomenon has nothing to do with volcanic processes. The 
repetition of the shocks is easily explained by the reaction from 
curvature of the strata not occurring all at once. In opposition 
to Peters, the astronomer and meteorologist, Rudolph Falb of 
Gratz, holds the Agram earthquake to be volcanic, and connected 
with the strong attraction of subterranean lava by the moon. 
They seem to have continued at more or less frequent intervals 

uring the past week.” 


experiments, says | J) 


MISCELLANEA. 

Tue Trinity House Corporation is asking for tenders for the 
oo aa of some 9ft. spherical steel gas buoys on the Pintsch 
system. 

WE learn that the Building Mxhibition of last April is to be 
repeated in the Agriculturai Hall, Islington, next April. 
exhibition will open on the 4th and close on the 16th. 

On big ine A evening the inaugural dinner of the Makers of 
Playing Cc: Company took place in the Guildhall Tavern, 
Mr. Alfred Williams, C.E., the master, occupying the chair. 

DesiccaTEp potatoes, pressed to a small com have been 
experimented with in California, and a shipment to England last 
year was, it is said, profitable, and the operation is now to be 
carried on on a much larger scale. 


A NATURAL gas well in Maskinonge County, Quebec, is attract- 
ing considerable attention. A chemist, who had been commis- 
sioned to examine the well, reported the gas to be protocarburet 
of hydrogen, easily and cheaply convertible intu the best 
illuminating gas. ‘The capacity of the well is considerable—from 
35,000 to 40,000 cubic feet a day. 

An influential committee has been formed with a view to urge 
upon the Government the construction of a harbour of refuge for 
the Bristol Channel at Mumbles Head, near Abernethy. Over 
eight million tons of shipping pass up the channel annually, or 
one-sixth of the whole tonnage of the United Kingdom. The 
estimated cost is £400,000, and it is calculated that a toll of 4d. 
per ton annually would provide the capital required. 


On Wednesday evening, December Ist, Prof. Graham Bell gave 
an account of his recent investigations relating to light rays as a 
means of conveying sound waves. We have already given the 
greater portion of the information in our issues of September 24th 
and October 15th, and as Mr. W. H. Preece is to read a paper 
on the same subject on December 8th, before the Society of 
Telegraph Engineers, we retain our remarks on that portion 
which is new. 

In reference to the statement of the Geneva re ntative of 
the Times, and quoted by us last week, that a Swiss firm had 
made a discovery whereby the induction of the electric current 
from one wire to another was prevented, a correspondent writes 
to us :—“‘ It may be interesting to the British public to know 
that Messrs. David Moseley and Sons, telegraph engineers and 
india-rubber manufacturers, have already patented and have for 
many months been working telephonic li without any inter- 
ference from contiguous wires.” 

At the monthly meeting of the Colne Local Board, held last 
week, an extension of an arm of the Leeds and Liverpool Canal 
to Colne was discussed. It was remarked that the railway com- 

y’s charge for the conveyance of coal, &c., was too high, and 
by the proposed extension of the canal a great saving to the 
inhabitants would be effected. Mr. Rushworth concluded by 
willing to en € pro) and to meet a tation from 
the board. The motion was ied. hes 

A TELEGRAM has been received at the Foreign-office from her 
Majesty’s Chargé d’Affaires at Copenhagen to the effect that the 

anish Government regret that they have not the power to agree 
to either of the requests made by her Majesty’s Government, viz., 
for an extension beyond the 27th of November of the period for 
the registration of British trade-marks; or, if the extension 
could not be granted, that the applications for registration of 
British trade-marks might be received without being accom- 
panied by the certificates of titles, such certificates to subse- 
quently supplied, 


THE. Colonies and India draws attention to the riches of the 
New Zealand forests in their indigenous timbers. Though the 
woods of New Zealand, like those of Australia, are by no means 
unknown in this country, owing to the assistance afforded for 
making their acquaintance through the various International 
Exhibitions, they are, nevertheless, almost unknown in commerce 
in consequence of their extreme hardness and the cost of freight 
in bringing such heavy material so longa distance. Our contem- 
porary thinks that the timbers ‘‘ will become of much greater 
value when it is more generally known when to cut and. how to 
season them.” We are told that experiments in this direction 
are being made in order to test their value for various purposes. 
Several of the best woods are enumerated, and it is said of the 
‘*Matai” (Podocarpus spicata)that Mr. Buchanan “‘ reports having 
found a tree of this species prostrate on a piece of land near 
Dunedin, which from various circumstances was estimated to have 
been exposed for at least three hundred years in a dense damp 
bush under conditions most favourable to decay. It was stili, 
however, sound and fresh. 


THE largest bell yet produced in Australia has been cast by 
the Langlands Foundry Company, Limited, Little Flinder- 
street West, Melbourne. It is intended for the clock to be placed 
in the tower of the new town-hall, Emerald Hill. its weight is 
1 ton cwt.; its diameter, 4ft. 4jin. in the mouth ; its thickness, 
4,’,in. on the sound bow, and its strike note is F sharp. It was 
designed by Mr. C. W. M‘Lean, engineer, Market-street, and the 
casting was very successfully accomplished. The material used 
was the best bell metal, composed of copper specially run at the 
Adelaide refinery and of Tasmanian tin. The bell has both a 
hammer and a clapper, but the former is to be used, the latter 
being provided merely for emergencies. The weight of the 
hammer is 65]b. The clock for this building is being mann- 
facture] by Mr. Gaunt, of Bourke-street, Melbourne, and when 
completed both it and the bell will be exhibited in operation in 
the machinery court at the forthcoming exhibition. ‘The bell has 
been examined by Mr. Ellery and Mr. M‘Lean, and the tone pro- 
nounced to be perfect. ‘The beil bears the coat-of-arms and the 
motto of the Emerald Hill council, and, with its mountings and 
erection, will cost about £300. 

AsovT nine o’clock on the morning of the 26th ult. a violent 
gale sprung up suddenly from the south-west, and raged all day 
with extreme fury. Some of the gusts that swept down the 
Firth of Tay were considered as strong us those which carried 
away the bridge on the 28th December last. For several hours 
the workmen engaged, under the direction of Mr. Barlow, in 
taking soundings in the river, were placed in a position of great 
peril. Operations for this purpose are conducted from the piers 
of the broken bridge, and in the morning, about seven o’clock 
when the river was perfectly calm, seven workmen were landed 
from a tug on pier No. 18—counting from the south side—and 
began the work of boring. No sooner had the tug left than the 
gale broke out with excessive violence, accompanied by drench- 
ing showers of rain and snow. A large barge moored near the 
pier, sunk, owing to the tempestuous state of the sea, and it was 
found impossible, from the same cause, to send a boat to rescue 
the workmen, who clung in desperation tothe iron column sup- 
porting the girder. It was a geen by some of the more adven- 
turous of the workmen to climb up to the girder, and then walk 
to the Fife shore, but this attempt was not made, and all 
to remain till succour should reach them from the shore. Many 
attempts were made to take them off, but it was not till four in 
the afternoon that a steamer succeeded in getting alongside the 
pier. The men were brought to Dundee, cold and exhausted from 
exposure on the broken pier, which had 1500 tons of pig iron 
placed on it to test the strength of the foundations, showing no 
sign either of vertical or lateral deflections. Reports of damage 
by the storm of the 26th ult. reached Glasgow from many dis- 
tricts. A horse and cart were blown over Inchinnan Bridge. A 
lady was blown down in Sauchiehall-street and injured, and a 
boy had his legs fractured by a signboard falling on him. Fears 
were entertained for the satety of the Glasgow Caledonian Cen- 

way. 
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DOUBLE TOOL-BOX FOUR 


PLANING MACHINES. 


MESSRS. J. AND J. KERSHAW, STORE-STREET WORKS, MANCHESTER, ENGINEERS. 


SCALE OF FICS 2 


TEE accompanying illustration shows a planing machine 


| nary machine, and consequently turn out nearly double the 
with a new patent double tool-box arrangement for cutting i ti 


for reversing the tools. The tool box or holder has stops 


uantity of work. There is a — feeding 
ten or more tools may be fixed on each side of the tool box, 
and can be adjusted sideways. Fig. 1 is a side elevation of | 


both ways, invented and constructed by Messrs. J. and J. | 
Kershaw, of Manchester. | 

It can be applied to machines of any size, worked either by | 
screw or rack and pinion, and to side or vertical planing | Figs. 2 and 3 are enlarged views of the box. In the front | 
machines, and it is claimed for it that the tools being per- | view, Fig. 3, A is the ordinary packing shaft, now used for | 
fectly rigid when cutting either way, and adjustable sideways, | lifting the tool up on the return of the table, connected | 
will take as heavy a cut either stroke of table as in an ordi- | to the lever B by means of a compensating connecting rod E ' 


rtion of a planing machine with thedoubletool box attached. | H 


hed and is fitted in the bracket I, where provision is 
made for the stops to rest against the side H H when cutting. 
The springs K are to keep the tool box rigid against the stops 
H. Owing to simplicity in construction it cannot get out of 
order, and is automatic in action. An important feature 
in this invention is, that it can be applied to existing machines, 
whether the object to be planed is fixed on a traversing table 
or is stationary. 


SMITH’S TAKING-OFF APPARATUS. 


AN ingenious but simple taking-off apparatus attached to 
a ‘* Reliance” printing machine was exhibited at the recent 
Exhibition of Printing Apparatus by Mr. James Salmon, of 
12, Parsonage, Manchester, by whom it is made under Mr. M. 
Smith’s patent. By reference to the accompanying engraving 
it will be seen to consist of a pair of arms carrying a gripper 
blade and gripper fingers at their lower ends, and to which 
angular reciprocating motion is im by the crank and 
coupling rod at the side of the machine. To the end of the 
spindle carrying the gripper fingers, which are closed by a 
spring, isa short bent arm. This short arm at the end of its 
stroke comes in contact at the delivery table with a projecting 


bar which stops the upward motion, though the main arms 
pass upward a little higher. The gripper fingers are thus 
opened and the sheet delivered. For the reception of the 
sheet at the cylinder the grippers are opened by the contact of 
the small roller against the projection near the end of the 
cylinder, and the sheet having entered between them, the 
gripper closes immediately the arm recedes in the commence- 
ment of the upward stroke. The bar affixed to the delivery 
table is adjustable as to position, so that the moment of 
release of the sheet is easily altered. The apparatus will take 
off sheets of any size, and can be fitted to almost any machine 
without removal. 


IMPROVED DIE STOCK. 

THE annexed engraving shows an arrangement of stock for 
holding screw-cutting dies which affords the advantages of a 
solid die as well as the desirable features of a separable die. 
It saves a good deal of time in screw-cutting, as the die can 
be removed from the work after cutting the screw without 
running it back. 

The two parts AB of the stock are hinged together and 
join each other diagonally. A spring catch C on one half 


| engages a projection on the other half when the stock is in 


use. The die is of the usual pattern, except that it is divided 
instead of being solid. It is retained in mortises in the stock, 
and to each half of the stock is pivotted a segmental guide 
piece, having in its edge semicircular recesses, the opposing 


recesses forming a circular sleeve or guide which fits the rod 
or pipe to be threaded. The recesses vary in size to adapt 
the guides to different sizes of pipe or rod. While cutting a 
thread the stock and die are used in the ordinary way, es 
when the thread is completed the part A is ses | from the 
part B, by pressing on the long arm C, when the two parts 
are separated as shown in Fig. 2, and removed from the work. 
Fig. 3, which is a transverse section of the stock and die, 
shows the relative position of the stock, die, and guide. 

This invention, says the Scientific American, was recently 
on exhibition at the American Institute Fair, the patentees 
se 4 Messrs, Walker and Williams, of Sing Sing, New 

ork, 


THE VALUE oF Continuous Brakes.—A very serious catas- 
trophe was avoided on Tuesday by the Westinghouse brake. It 
would pest that as the Manchester to London Midland express 
due at Derby at 1.54 was ing over a place known as the 
Siddals Bridge, in the immediate neighbourhood of the station at 
the north end, and was running into the station, the engine and 
tender, brake-van, and first composite carriage of the train ran 
foul of some points, and left the track. The engine driver and 
stoker, as soon as they perceived what had occurred, put on the 
Westinghouse brake, and the train was brought to a standstill 
before it had proceeded more than a dozen yards. Most of the 
passengers were not aware that the accident had occurred, and 
only supposed that the train had suddenly been pulled up. 


420 
= Fic 3 Fic 2 | 
ae uf = a) — = = = = = al @): = 
SH” 
| | 
| | 


Dec. 3, 1880. 


THE ENGINEER. 


421 


PARKER SMITH’S AUTOMATIC BRAKE. 
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WE believe we have illustrated every form of continuous 
brake which nas reached the practical stage until recently. 
Another brake possessing several features has now, however, 
been fitted to a vehicle on the Cornwall Railway, and is about 
to be fitted to a train as a continuous brake on the Liskeard 
line by Messrs. Tangye Bros. It is of the class of what may 
be termed mechanical brakes, for distinction from pneumatic, 
steam, or hydraulic brakes. It is, moreover, of the class which 
derives the braking power from the movement of the vehicles 
themselves, and the apparatus is so arranged that, whilst the 
friction of the brakes can be uated as desired by either 
engine-driver or guards, the full brake power is automatically 
applied in case of accident. ’ 

he construction and action of the ag omy as described 
hy the inventor, will be understood y reference to the 
accompanying illustrations. Fig, lis a side view of part of 
one of the running axles of a railway carriage with the brake 
gear attached to it, and Fig. 2 is across section. On the 
axle A is mounted a framing B which has bearings for a 
screwed shaft C, and for a rocking spindle D. Socketted 
loosely to the shaft C is a shaft es, on which there is a 
friction wheel c in contact with a corresponding wheel a, fixed 
on the axle A. The wheel c being oon to move a little 
longitudinally and vertically, is pressed by the descent of a 
lever E with more or less force against the wheel a, the 
frictional contact causing the screwed shaft C to revolve. 
The lever E is connected ., a link d to an arm on the rocking 
spindle D, which has another arm f with a roller working in 
a curved slot in a vertical slide F. This slide has on its lower 
face a screw thread forming a part nut which, when the slide 
is pressed down by the movement of the spindle D, bag ace 
from the descent of the lever E, engages with the th 
of C. As the shaft C is cau to revolve by the 
frictional contact of c and a, the sliding block in 
which the slide F is fitted is caused by the engage- 
ment of the screw threads to travel along the shaft C 
towards the right or the left, according as the axle A is 
revolving in the one direction or the other. The block G is 
connected by rods H to the brake levers of the carriage, these 
levers and the rods connecting them being so adjusted that 
when the block G is in its middle position, as shown in Fig, 1, 
the brakes are off, but according as the block G@ moves to 
right or left of its middle position, causing the links H to take 
an ee attitude, a strain is put on the brake levers causin 
the brakes to be put on, the force with which they are appli 
depending ye the force causing the shaft C to revolve, and 
thus upon the pressure with which c bears against a, 


For the purpose of putting on and taking off the brakes a 
spindle K is mounted longitudinally along the carriage, this 
spindle having a crank k, from which is suspended by a rod a 
weight L, attached to the end of the lever E by a spring. 
While the crank & is kept up, as shown in Figs. 1 and 2, 
there is but slight contact between the wheels c and a, 


and the nut slide F is kept out of gear with the 


screw C, the brakes being off. But when the spindle 
K is turned partly round in the direction of the arrow, 
permitting the weight L and the lever E to descend, 


the brakes are put on as described, with more or less 


LIARDET’S SPRING WINDLASS. 


Ir is commonly known that the sudden strains visited 
— anchor cables when a ship is riding out at sea are more 
often the cause of fracture than the ordinary work of such a 
cable. Sudden checks to the running out of chains from wind- 
lasses employed in lifting and running out of comparatively 
small weights are always more destructive than the steady 
lifting and lowering of weights of much greater magnitude. 
With the object of reducing the effect of these shocks on 
cranes ve either on board ship or for other 


purposes, J. Evelyn Liardet, of Breakspeare-road, 
Wickham Park, Brockley, proposes the construction 
of a windlass in different forms provided with 


a spring or springs which shall absorb the shock brought 
pace the cable or chain by any sudden check. His design 

so includes the attachment in tion with a spring, of 
a pointer which shall at all times indicate the strain on the 
cable. The latter is considered to be an important modifica- 
tion as applied to — cable winches, as it will, it is ex- 
pected, show when the breaking strain of the cable is 


approached, and thus enable the ship’s officers to make the 
In the annexed illustration 
is plainly shown, while in addition to this is 
with a series of india-rubber discs separated 


necessary movements of the ship. 
the volute | 
a screw provid 


\ 


by washer plates, the screw being for compressing and locking 
the spring when from any reason it is desirable to use the 
win without it. The windlass, in this case, is worked 
by a worm, and the general arrangement is only one of 
many to which the main feature, namely, the application of a 
spring for absorbing the shocks on the chains or cables,and for 
indicating the strain on these, is applicable. To effect the easy 
riding of ships anchored in a harbour or off coast, spring 
stoppers are used on many vessels, but Mr. Liardet’s object is to 
combine the advantages of the spring stopper with the wind- 
lass, so that the strain on the cable may be kept within a safe 
limit at all times. : 

Caps are provided to fit the spaces for the reception of the 
links of the chain round the drum, so that at any time when 
the ship is not at anchor by both cables, half the windlass, or, 
vice versd, the whole of it when the ship is in dock may be 
used to remove heavy weights with wire hawsers, there being 
always a fair lead to the windlass on board ship. By fitting 
three of the caps into the chain cable apparatus in the drum, 
and locking the windlass, the anchor can be dropped by 
signal without the windlass revolving, and by taking half or 
three-quarters of a turn of the windlass on board the chain 
will take its proper hold. This, the inventor says, affords an 
effectual ore of fusion, well-known to have taken place 
on board H.M.S. by the rapid revolution of the windlass when 
dropping anchor. He also suggests that the windlass will be 
serviceable on board telegraph ships for running out the 
telegraph cables and preventing sudden jerks. 


Socrery or EnGInzEERS.—The annual general meeting of the 
society will be held on Monday, the 13th December, at half-past 
seven, p.m. The annual dinner of the society will take place at 
the Guildhall Tavern, Gresham-street, on Wednesday, the 15th 
December next, at six o’clock, p.m. 

Kensineton Visitors during the week ending 
Nov. 27th, 1880:—On Monday, Tuesday, and Saturday, free, - 
from 10 a.m. to 10 p.m., Museum, 9865; mercantile marine, 
building materials, and other collections, 2673. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a’m. till 4 p.m., 
Museum, 1553; mercantile marine, building materials, and other 
collections, 347. Total, 14,438. Average of corresponding week 
in former years, 11,596. Total from the opening of the Museum, 


force according as more or less strain is allowed to come| 7, 


on the lever E, The slot in the slide F is so sha) 

nut is caused to engage 

~ of the descent of the lever E, the farther movement of 
a 


that the 


ving no further effect on the nut, but having the effect of 
increasing the frictional pressure of c and a, and so obtaining 


greater force to work the screw shaft C, and consequently to 
apply the brakes. The braking power thus Fveons x on the 
extent to which the spindle K is turned or allowed to turn in 
obedience to the weight L. 

The mode of bringing into action the brake apparatus above 
described, and of rendering its action continuous throughout 
the train, and automatie in case of the train becomin separ- 


ated, will be understood on reference to Fig. 3, which is a 


longitudinal section, Figs. 4 and 4a, transverse sections, and 
Fig. 5 aplan, showing a guard’s van and a — coupled, 
Fig. 6 showing to an scale the coupling M, by 
which the spindles K of the carriages are coupled together. 
This coupling consists of two clutching sockets which receive 
the square ends of the spindles K, and contain helical springs 
admitting of the to-and-fro movements of the spindles within 
them. In one of the sockets there is a bent spring m, which, 
when the two vehicles are drawn forcibly fagdinie by the 
ordinary screw coupling, is flattened out so that its ends 
enter notches in the other of the two sockets, thus preventin 
their separation. The spindle K is worked by a lever N, 
which can be moved along a quadrant graduated to indicate 
the various degrees of braking power that can be applied 
according as the spindle is turned more or less round. Should 
the train become separated, then the spindles K of the 
separated portion being left free to turn in obedience to the 
weights L suspended from their cranks, the brakes become 
automatically applied to that portion. It is of advantage to 
connect a gong to the spindles K to give notice when the 
ave ¢ on, either intentionally or automatically, as shown 
in Fig. 


with the screw C during the first 


Tne Late Mr. Tuomas intelligence of 
the death of Mr. Thomas Higginbotham, Engineer-in-Chief of the 
Victorian Railways, which took place at his brother’s residence 
in Melbourne, on the 5th of last month, was received in this city 
with deep and sincere sorrow. His very sudden death will not 
alone be ae by the department over which he has so long. 
been the able head, but also by members of the engineering pro- 
fession in all parts of Australia, for to them he was well known, 
and by all who knew him he was highly esteemed. Mr. Higin- 
botham was a native of Dublin, learned the rudiments of 


his profession in the Royal Society House of that city. His 
subsequent professional career was as assistant in the London 
office of Sir Wm. Cubitt, afterwards as assistant-engineer of the 


South-Eastern Railway, between Dover and Canterbury, and, 
for some time previous to his coming out to Australia, resident 
engineer of the Great Northern Railway, the construction of that 
line to Huntingdon being under his superintendence. He came 


out to Victoria in 1857, and after a short season of private 
practice in Melbourne was appointed IJnspector-General 
of Roads for the colony. On the _ resignation of Mr, 


Darbyshire, Engineer-in-Chief, in 1860, Mr. Higinbotham was 
appointed to that office, and it was held by him until the 
8th January, 1878, when he was dismissed, and enrolled among 
the number of the many victims of the historical ‘‘ Black Wednes- 
day.” In the only pee of this year when the Service Ministry 
came into power . Higinbotham was reinstated to his former 
office, an act which gave universal satisfaction. In consequence, 
however, of the return of the Berry Ministry to power, Mr. 
Higinbotham became very anxious as to his probable removal 
from office, and it is feared that this preying = his mind was 
indirectly the cause of his sudden decease. His death has been 
attributed to serous effusion in the brain and heart. During Mr. 
Higinbotham’s tenure of office as railway engineer-in-chief the 
principal railways in Victoria were constructed, and they have 
always been pointed to as examples of economical construction in 
these . His other occasional works were equally su 

and = on engineering matters = in 
very high repute,—A ian Engineering a uilding News, 
1st October, 1880, 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—EXCHEQUER DIVISION. 
Before Mz. Baron Pouiiock and Mr. Justice STEPHEN. 
THE ATTORNEY-GENERAL t. EDISON TELEPHONE COMPANY, LIMITED, 


Tuts case, which commenced on Monday last, and which is not 
yet concluded, is very important, involving, as it does, the question 
whether or not the telephone is an electric telegraph apparatus 
within the meaning of the Post-office Telegraph Acts, and if so 

hether the in which it is used by the defendant com- 
pany is within the exemption from those Acts or not. By the 

‘elegraph Act of 1863 a “Telegraph” is stated to mean ‘“‘a 
wire or wires used for the purpose of telegraphic communication 
with any casing, coating, tube, or pipe, enclosing the same, and 
any apparatus connected therewith for the purpose of telegraphic 
communication.” The ‘‘ Telegraph Act, 1868,” by which the 
Postmaster-General was authorised to purchase the undertakings 
of telegraph companies, and which incorporated the Act of 1863, 
declared that the terms to which meanings were assigned by the 
latter Act should have in the former Act the same respective 
meanings, and, in addition, that the term “‘ undertaking,” should 
mean the “ whole or any part of the electric or other telegraph 
wires, pres pipes, tubes, and other works, instruments, mate- 
rials, ds, t ts, heredit ts, and buildings, parlia- 
mentary, prescriptive, and other rights, powers, privileges, 
patents, and all other property whatsoever of any company, 
corporation, or ns engaged in transmitting messages for money 
or other consideration by means of electric or other telegraphs,” 
and that the term ‘‘company” should mean any company. 
corporation, or person noma | in transmitting, or authori 
to transmit messayes for money or other consideration by means 
of electric or other telegraphs or hanical agencies.” Then 
followed the ‘‘Telegraph Act, 1869,” the preamble of which recites 
that “‘in order to protect the public revenue it is expedient that 
similar powers to those conferred upon the Postmaster-General 
with respect to the exclusive privilege of conveying letters, should 
be enacted with reference to the transmission of public telegraphic 
messages within the United Kingdom.” This Act declares that 
the Act of 1868 shall be incorporated with it, that the term 
“* tel ” shall, in addition to the meaning assigned to 
it in “Telegraph Act, 1863,” mean ‘and include any 

for transmitting messages or other communications 
by means of electric signals, and that a ‘“‘ telegram” shall 
“any m e or other communication transmitted or 
intended for transmission by a telegraph. Section 5 of the same 
Act provides that ‘‘ There shall be excepted from the said exclu- 
sive privileges of the Postmaster-General all telegrams of the 
following description, that is to say—Telegrams in respect of the 
transmission of which no charge is made, transmitted by a tele- 
graph waintained or used solely for the private use and relating 
to the business or private affairs of the owner thereof ; telegrams 
transmitted by a telegraph maintained for the private use of a 
corporation, company, or person, and in respect of which or of 
the collection, receipt, and transmission or delivery of which no 
money or valuable consideration shall be or promised to be made 
or given ;” and certain other exceptions not material to state for 
the purpose of this case. Section 6 imposes penalties upon any 
company or person “‘ who transmits, or <8 or is concerned 
in transmitting any telegram in contravention of the exclusive 
privilege conferred upon the Postmaster-‘teneral, or who receives, 
collects or delivers any telegram in contravention of such 
exclusive privilege, or aids, or is concerned in the receipt, collec- 
tion, or delivery of such telegram in contravention of such privi- 
lege.” The “Telegraph Act, 1878,” added a still further definition. 
By that Act the expression “ telegraphic line,” means “‘ telegraph 
any work (within the meaning of the Telegraph Act, 
863) and also any cables, apparatus, pneumatic or other tube, 
pipe, or thing whatsoever, and for the purpose of transmitting 
telegraphic messages, or maintaining telegraphic communica- 
> 

In pursuance of the powers of these Acts the Postmaster- 
General has from time to time acquired from various companies 
their interests in telegraphs at a cost of upwards of £10,000,000, 
by means of moneys provided by Parliament out of the public 

and the yearly revenue therefrom exceeds £1,250,000, of 
which nearly £200,000 is profit accruing to her Majesy’s revenue. 
The information filed by the Attorney-General states the 
defendant company was registered under the ‘‘ Companies re. 
1862,” on August 2, 1879, with a nominal capital of £200,000 divid 
into 2000shares of £100 each. Its objectsare to adopt and carry into 
effect two agreements, dated 14th of July, 1879, and August 1, 1879, 
made between Thomas Alva Edison, the Rt. Hon. E. P. Bouverie, 
and others, to acquire any letters patent relating to the therein- 
mentioned invention, and to take out and work any licences 
connected therewith. The patents alluded to are—(1) dated 
July 30th, 1877, to T. A. Edison, for the invention of improve- 
ments in instruments for controlling by sound the transmission of 
electric currents, and the reproduction of corresponding sounds 
at a distance; (2) dated June 15th, 1878, for improvements in 
telephones and apparatus employed in electric circuits. The 
i ions of Edison’s instruments as ‘‘ the speaking or 
telephonic apparatus,” “‘the acoustic or speaking telegraph,” 
“an electric instrument actuated by sound,” “a telegraph 
operated by sound,” “an instrument for transmitting sounds 
by electricity,” ‘‘a telegraph instrument operated by 
sound,” “a telegraphic apparatus operated by sound,” 
instrument for receiving sound telegraphically,” 
telephonic instrument.” ‘The messages, then, are alleged to be 
always transmitted by means of a wire extending from the 
sending to the receiving station, and the Attorney-General 
informs the Court that the wires and apparatus employed by the 
defendant company are worked by electricity, and constitute a 
a which is put in action by the mechanical agency of the 
voice of the person transmitting the message, while in the case 
of other telegraphs the electricity is usually put into action by 
the mechanical agency of the hand of the person transmitting 
the message. The wires and apparatus of the defendant com- 
pany convey information by being acted upon by sonorous vibra- 
tions of air directly caused by the human voice, and by producing 
by electrical agency similar vibrations of air at distant points. 
In September, 1879, the defendants established an office at 
11, Queen Victoria-street, City, and published printed notices of 
their business. Telephones were to be let for the use of private 
wires, and to be ae pe set of two pairs £12 a year; 
exchange system per subscribers £12. On September 8th, 1879, 
an article on the telephones appeared in the Times, setting forth 
their advantages and beauties, and giving a list of the ten private 
offices, viz., in Copthall-buildings, Old Broad-street, Suffolk-lane, 
bard-street—where is the central station, called the Tele- 
Exchange—Princes-street, Carey-street, Lincoln’s-inn- 
8, ictoria-street, George-yard, Lombard-street, Throg- 
the Times office. Besides these, the 
defendants have established sixteen other stations, and 
moved the cen exchange in Lombard-street to 11, Queen 
Victoria-street, and established other central exchanges in 
Cornhill and Eastcheap. The portion of the business of the 
endant company of which the information chiefly complains is 
that which is known as the exchange system. The subscribers to 
this are furnished with telephones at their places of business, and 
wires from these telephones to a district station, at which there 
is a “switch board,” by means of which an attendant at the 
station can put the wires of any two subscribers into electrical 
contact, and thus enable conversation to be carried on between 


scriber to the system can speak with any other subscriber, what- 
ever be the district station with which his’ particular wire is 
directly connected. The Attorney-General then charges that 
these wires and apparatus will be common to all the subscribers of 
thedefendant company, and any person with whom such subscribers 
may communicate ; and he submits that these wires, &c., are tele- 
graphs within the Act; that the messages or other communications 
transmitted thereby are similarly telegrams, and the transmis- 
sion of them upon any terms under which any money or other 
consideration is paid is a breach of the exclusive privilege of the 
= Leen. = h Act, 1869 ;” and that her Majesty’s revenue will be 
seriously diminished if the defendant company is permitted to 
carry on its business, or intended business. On September 15th, 
1879, one of the assistant secretaries of the General Post-office 
wrote to the manager of the defendant company saying the Post- 
master-General was advised the that operations contemplated by 
the company would be an infringement of his rights, and he asked 
if it was the intention of the defendant company to take out a 
licence, threatening to take any steps necessary to protect the 
revenue, The —— 5 of Mr. Arnold White, the ager and 


gram” within the meaning ofthe Acts? 'The answer would be, That 
which is transmitted by a telegraph, and thus the further ques. 
tion would arise—What is a “‘telegraph?” Now the Act of 
1863 gave the widest possible meaning to this word, and it cer. 
tainly included a telegraph in which a wire is used as a means of 
communication, and any apparatus connected with that wire, 
The Act of 1869 retained the previous definition, and gave a still 
further definition—the use of electric signals. He then referred 
to the saving clauses of section 5 of the latter Act, and shortly 
stated the contention of the Crown to be—firstly, that the 
defendants had erected posts, wires, and apparatus for trans. 
mitting messages for gain; and secondly, that they had, in fact, 
tr itted such mr The defendant’s case, he gathered, 
would be, firstly, that the posts, wires, and apparatus were not 
a within the meaning of the Act of 1869; secondly, 
that what had been done was within the saving clauses; 
thirdly, that the messages sent were also within the excep- 
tions; and fourthly, that the aan had not, in fact, 
transmitted messages. Now the defendants had thought it 


secretary, of the 18th September, disclaimed any intention to 
infringe, anc’ asked under what sections it became necessary for 
the company to take out a licence? In his answer on the 19th of 
September, Lord John Manners called the attention of the 
defendants to the various Telegraph Acts, the article in the 
Times of September 8th, and the company’s advertisements in 
the Manchester Guardian of September 13th, and other 

The defendants merely acknowledged this letter, 
and on October 18th Mr. Blackwood, the financial secre- 
tary, wrote again, asking for a definite answer as to the 
licence, saying the department would not sanction the 
transmission of messages to greater distances than half a 
mile from the centres, or allow two or more centres to be con- 
nected. Finally, on October 30th, the defendants wrote that 
they were advised by eminent counsel that the exclusive privilege 
of transmitting telegrams did not extend to the use of telepbones 
in the manner proposed by this company, and that they therefore 
did not propose to apply for a licence from the Postmaster- 
General under the “Telegraph Act, 1869.” Thereupon the defend- 
ants were told that measures would at once be taken to 
maintain the rights of the Postmaster-General. By permission 
a visit of inspection was paid on November 13th by Mr. E. 
Graves, the engineer-in-chief, and Mr. Preece, the electrician of 
the General Post-office, at the Central Exchange, in Lombard- 
street, and they reported on the they saw working there. 
The Attorney-General waives all penalties that the defendants 
may have in by contravening the Acts; but he prays that 
the wires, &c., — be pronounced “telegraphs,” the messages 
“telegrams,” and the transmission of them for money an infringe- 
ment of the exclusive privilege of the Crown. Further, he asks 
for an injunction restraining the defendants, their servants, and 
agents, from transmitting any such communications, that an 
account may be rendered of all moneys taken, and that the 
defendants may be ordered to pay into the Exchequer to the 
account of the Consolidated Fund all moneys so taken. 

The defendants, by their answer, say that the Edison tele- 
weed which is aloue supplied by the company, is an instrument 
or reproducing the words of audible and articulate speech by 
means or with the aid of electricity. It enables two persons 
without any previous acquaintance with the instrument and 
without any code of signals, to converse directly with each other 
without the intervention of a skilled operator or any other person 
to transmit or interpret the communication. The company was not 
formed for the purpose of transmitting messages, and its managers 
do not transmit messages, and they dv not intend to transmit mes- 
sages. Their only object is to lease telephones to curporations, 
companies, and persons, and to fix the private wires necessar’ 
to complete the electric connection, and to maintain suc 
telephones and wires in proper working order. They 
do not collect, receive, transmit, or deliver any telegrams 
or other messages between any persons whatever; and they 
never let a telephone except under a contract in writing, 
by which it is expressly stipulated that the telephone an 
apparatus or the telephone apparatus and wire (as the case 
may be) are solely for the private use of the lessee, and are 
to be used exclusively for conversation by him, his clerks, ser- 
vants, and others authorised by him on matters relating to his 
business or private affairs. They are not, directly or indirectly, 
to be used in any way or manner for the transmission of messages 
for the public, and the lessee shall not allow the same to be used 
for money or other valuable consideration by any per or per- 
sons whatsoever. The defendants contend that the wires, &c., 
are not telegraphs, that no messages are sent but the voice itself 
in spoken language, and that no money or valuable consideration 
is paid in respect of any such communication or the transmission 
or delivery thereof. Tliere is no collection or receipt of any such 
communications, and the defendants submit that nothing done A 
thecompany is a breach of the exclusive privilege of the ‘“‘Telegrap 
Act, 1869,” conferred on the Postmaster-General. The telephone 
was not invented until long after the year 1869, and at the time 
when Parliament conferred upon the Postmaster-General the 
exclusive privilege of transmitting telegrams within the United 
Kingdom—with certain exceptions—no human being had the 
slightest idea that it would be possible so to extend the power of 
speech as to enable persons at a distance to converse with one 
another. There is no real similarity between the telephone and 
the various instruments used for telegraphic communication at 
the date of the ing of the “‘ Telegraph Act, 1869.” The com- 
pany submits that there is no ground for so enlarging the mono- 
poly conferred upon the Postmaster-General as to include the 
results of an instrument differing not merely in degree but in 
kind from the only instruments known of or conceived in 1869, 
and that the telephone is not a telegraph, and that direct 
conversation between two persons by means of a telephone, 
which produces audible and articulate speech, is not the trans- 
mission_of a telegram within the meaning of the Telegraph 
Acts. In 1878 the Postmaster-General introduced a Bill in 
Parliament for the express papers of including telephones 
in his monopoly. Section 3 of this Bill was as follows :—“‘ In 
the construction of the Telegraph Act, 1869, the term telegraph 
shall, in addition to the meaning assigned to it by that Act, 
include any apparatus for transmitting messages or other com- 
munications with the aid of electricity, magnetism, or any other 
like agency.” This extended definition was objected to, and sec- 
tion 3 was abandoned by the Postmaster-General. Even if the 
Court should hold that a telephone is a telegraph, and that direct 
communication between two persons by means of a telephone, 
which reproduces audible and articnlate s , is a transmission 
of a telegram within the meaning of the Telegraph Acts, the com- 
pany submits that all its operations fall within some or one of 
the exceptions in section 5 of the Telegraph Act, 1869. In reply, 
the informant joins issue with the defendants. 

A similar information had been filed against the Bell Telephone 
Company, which stood over until the determination of the ques- 
tions raised — the Edison Company. Since the information 
was filed, both companies had become absorbed in the United 


Company. 
The Attorney-General, Sir J the Solicitor- 
General, Sir Farrer Herschell, Q.C.; Mr. E. E. Kay, Q.C., Mr. 
CU. T. Simpson, Mr. W. W. Karslake, and Mr. Moulton popes 
for the Crown; and Mr. Benjamin, Q.C., Mr. Webster, Q C., and 
Mr. Cozens-Hardy for the defendant company. 

The ATToRNEY-GENERAL in opening the case for the Crown 
referred to the exceeding wideness of the Tel h Act of 1863. 
In that Act the word telegraph is not qualified ; it would include 


every kind of communication whether by electricity, semaphore 
or otherwise. Then came the Act of 1869, which he said only 
extended the previous Act by clearly expressing that the use of 
all electric telegraphs for 
monopoly, The first q 


in should be part of the Government 
ion to consider would be what is a “‘tele, 


y, as part of their case, to contend that what they 
had sent were not telegraphic messages at all, and further, 
that the er used by them was not even imperfectly 
known in 1869, and could not therefore be held to be 
within the contemplation of the framers of the Act. The 


to see that the os was preserved, whatever might subse- 
ay be done for the inventor. 


Baron Pollock pointed out that if the etymological meaning was 
to obtain, the word would exclude a semaphore ; and Mr. Justice 
Stephen remarked that in his opinion the derivation of the word 
at this date could not be of much use in construing an Act of 
Parliament. The Attorney-General then went on to show by 
reference to the evidence filed in the case, that as early as 1663 
the word telegraph had been used as descriptive of a semaphore, 
and he pointed out that the word was also used in flag signalling, 
and that the word “‘ heliograph ” was also an illustration of the 
use of the word ygagw, when there was in fact nothing written. 
The Court then again expressed an opinion that all that they had 
to consider was what meaning the Legislature had applied to the 
word, Upon the question of infringement the Attorney-General 
went very fully into the history of telegraphy in this country. 
He pointed out that telegraphy involved three factors—electricity, 
either derived from a battery or magnetic ; the means of conduc- 
tion; and, lastly, the of controlling the current, 
either by absolute intermission or by variation of strength or 
amount. Now all these factors were common to the telegraph 
apparatus hitherto used and the telephone. The latter was, in 
fact, only an extremely ingenious mechanical method of produc- 
ing variation. He then proceeded to explain the Morse sounder 
and key which was worked by intermission of current, and by 
means of a mechanical make-and-break apparatus he produced in 
court a musical note from the Morse sounder actually in use in 
ordinary telegraphic work. He referred to the patents of 
Thompson in 1858 and Varley in 1870, as showing the 
appreciation by those inventors of the use of variable 
or undulatory currents of electricity. He illustrated by 
actual apparatus the working of the Siren, Stroh’s phono- 
graph, and the phonograph of Mr. Edison, and after 
referring briefly to the inventions of Bakewell in 1848, d’Arlin- 
court in 1869, dwelt upon the writing instrument of Mr. Cowper, 
patented in 1878. Now the last-named invention was quite new 
as to any knowledge in 1869, but could Mr. Cowper or any one 
else contend with any hope of success that it could be used 
in spite of the Act against the privilege of the Post-office? He 
then explained the action of the telephone patented by Mr. 
Edison on 30th July, 1877, and 15th June, 1878, and appealed 
to the inventor’s own specification for confirmation of the 
contention of the Crown that the telephone was only an 
ae op in electric telegraphy. The inventor himself had, 
before the prospect of the litigation so described it. 

On the second day, the Arronney-GENERAL resumed his open- 
ing address, combating the view set out in an affidavit by Sir 
W. Thomson that, at the time of the passing of the Telegraph 
Act of 1869, the telephone, both as an instrument and as a prin- 
ciple, was a thing utterly unknown both in practice and in the 
scientific world. Against this he protested and demurred, saying 
that it was irrelevant and of no use to the defendants; and he 
would show that Sir William was quite inaccurate in fact. He 
— the Vicomte du Moncel’s book on electricity, published 
in 1857. 

Mr. Justice SrerHen asked if the Court was to try issues of 
fact as to the accuracy of certain expressi of wit ? He 
thought a good deal of the matter in the affidavits was irrelevant. 

The ArToRNEY-GENERAL said the matters were very fully set 
out on both sides, and he alleged that Mr. Edison bimself acknow- 
ledged he that had borrowed the idea of the telephone from Mr. 
Reis, who invented an instrument for reproducing sounds musical 
but not articulate, in 1860; and he, the learned gentleman, said 
Mr. Edison only altered some details of this in its mechanical 
contrivance, improving and protecting it no doubt. 

The Court here intimated that their — impression was 
that the question of novelty or existence of the telephone in 1869 
was not relevant, the question being whether a certain thin 
came within certain ~ ah in the Act. Hereafter, if the defend- 
ants insisted it was material, and proved it, or tried to do 
so, the Attorney-General would have an opportunity of replying. 
But the issue lay upon the defendants to prove, as they set it 


up. 

The Arrorney-GENERAL then called attention to Mr. Varley’s 
affidavit as to Reis’s telephone, by which ‘God save the 
Queen ” and the “Old Hundredth Psalm” were distinctly heard 
when sung at the transmitting end. 

Mr. BEnJAMrN : Do you mean the tune or the words? 

The Arrorney-GeneraL: The tunes, I believe. Sir Henry 
then quoted from Mr. Yates’s affidavit, alluding to a patent of 
Varley in 1862. He submitted that the telephone was only an 
ingenious advance by the application of mechanical means in 
varying and interrupting the electric current and expressing the 
results to the ear of the person to whom it was conveyed, The 
defendants said they fy not evaded the Act, and they came 
within the exceptions. But a private wire, as therein specified, 
meantone belonging to one person, stretched to one place, the appa- 
ratus being the exclusive property of that one person, and the mes- 
sages sent solely onthe business of thatoneentity. As, for instance, 
that used in the different offices of Bass’s brewery, which were 
separated, but where the owners earned no revenue as against the 
Crown, but rem carried on their own business. Or, again, no 
infringement would take poe if a London bank chose to have a 

rivate wire to its branch at Southampton. But it would not 
allowed for that bank to have a central station with radiating 
lines to neighbouring towns, and to take money from po boo! 
whom they might allow to send messages thereby. He was bound 
to acknowledge the frank manner in which the defendant com- 
pany had behaved throughout; its officers had afforded every 
opportunity for seeing and coquing into the business. He also 
hoped the Crown had behaved with equal candour. He, the 
Attorney-General, had waived all question of penalties, and had, 
he believed, raised the question with ect fairness, He 
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learned counsel, however, would show that in truth every prin- 
ciple of the telephone was actually known at that date, although 
s the precise mechanical means for putting in practice those 
F principles, very ingenious and meritorious as the invention was, 
might not have been known. But this case could not be tried as 
if the mere question involved was the question of anticipation or 
novelty, nats as is raised in a patent action. He disclaimed 
emphatically any attempt or desire on the part of the Crown to 
check invention. On the contrary, he was fully alive to the 
value of invention; but he was there to protect the 
interest of the public. If that public was entitled to 
the benefit of the Act, it was the duty of the Crown 
them by means of thetelephones. In London and other large towns 
ca where the number of subscribers is large, there are several such 
district stations, which are all in communication with one 
principal or central station, and by such means any one sub. 
j 
j 
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then proceeded to explain the method of business, known 
as the ‘“‘exchange system,” remarking that all the wires 
of the defendants were open to all the subscribers of the compan, 
through the means of the central office or exchange and the swi 
board. But the subscribers had no property in the “ trunk wire,” 
and the whole control of the network of wires lay in the com- 
pany. The defendants, no doubt, wished to have as many sub- 
veribers as they could get to their company; but suppose the 
whole community were to subscribe, postage would be at an end, 
The defendants asserted that in Glasgow a Mr, Symington had 
set up a system of private telegraphy in that city, and they 
seemed to rely on that fact as somehow favourable to their 
case. But the fact was the Post-office had thought the matter 
wrong, though their complaint had stood over ‘till the decision 
of this case; but because the authorities had been lax, if 
they liked, or did not think it worth while to enforce their 
rights, that, he urged, would not induce the Court to misconstrue 
an Act of Parliament. Similarly, the fact that a clause in a pro- 

en, after opposition, dropped, that again, he hoped, would not 
influence their lordships’ »ppeds That clause had obviously been 

roposed be2zause its iramer had a doubt whether the previous 

Fefnitions were clearly wide enough, but it did not follow because 
it was sought to improve an old definition, that the latter was 
not in fact sufficient. Throughout the affidavits there were a 
number of definitions of telegraphs, &c., by eminent writers and 
men of science. Those would be taken for what they were 
worth, as being the bond fide op of the t men who 
gave them, but not as governing an Act of Parliament. 

The whole of the evidence was in the form of affidavits, and 
it was at the last moment agreed between counsel that there 
should be no cross-examination of the deponents. This resolu- 
tion was come to because of the inutility of cross-examining as to 
mere matters of opinion, there being practically no facts in dispute. 
Most of the witnesses expressed opinions as to the meaning of the 
word ‘‘ telegraph,” but, as will have been gathered from the fore- 
going, the Court at a very early stage intimated that such expres- 
sions of opinion could be of little or no use upon the question of 
the construction of a statute. The chief witnesses on the part of 
the Crown were Mr. Graves and Mr. Preece of the Post-office, 
Mr. R. Sabine, Mr. C. F. d, Sir C. T. 
Bright, Mr. J, Latimer Clark, Prof. Hughes, Mr. W. H. Barlow, 
Dr. W. De la Rue, Sir G. B. Airy, Prof. W. G. A Mr. C. 
W. Siemens, Mr. C, Reiss, Prof. Béttger, Mr. Wm. Spottis- 
woode, and Mr, Cowper. 

Mr. Graves and Mr, Preece went very fully into the practice 
of telegraphy at the Post-office and what was done by the 
defendant company. Mr. Sabine gave numerous instances of the 
early use of the word “ telegraph ” obtained fron, books and other 

ublications. He referred to u ge at pages 110, 111, and 
12 of Du Moncel’s ‘‘ Exposé des Applications d’Electricité,” 
published in Paris in 1857, as distinctly foreshadowing the pre- 
sent telephone. The inventor referred to in that passage clearly 
proposed to transmit the sound of the human voice by means of 
vibrating discs. Mr. Varley amongst other evidence stated that 
in 1862 he had bought from Ladd a pair of instruments made 
according to the invention of Reis. These instruments consisted 
of atransmitter and receiver. The former was a small box with 
an opening at the top and another on one side, the top opening 
being covered by a membrane. When musical notes were sung 
into the side opening the vibrations of the air caused vibra- 
tions’ of the membrane, and by means of this apparatus 
an electric circuit, through the wire in connection with the 
receiver, was opened and closed, The and interruption in 
the current caused the partial magnetisation and demagnetisation 
of an electro-magnet in the receiver, and notes were thereby pro- 
duced resembling the notes sung into the transmitter. He then 
referred to his own patent of 8th Api, 1870, for an invention 
comprising the upon ordinary currents of undula- 
tory currents. r- Ladd de that in 1863, at Frankfort, his 
attention was called by J. W. Albert, a philosophical intrument 
maker there, to the instruments which he understood were in- 
vented by Reis, of Friedrichsdorf, and he purchased them. 
Shortly after he received a letter from Reis himself, containing a 
sketch of the apparatus and a description of the method of 
working. ‘The apparatus was exhibited on 27th August at the 
British Association soirée, at Newcastle-on-Tyne, and a paper on 
the subject was read at that meeting by Mr. Ladd. He had 
made and sold other instruments upon the same plan. Sir 
Charles Bright described the acoustic receiver devised by him, in 
which two bells were used as sounders. 

Oa the part of the company, affidavits by Mr. Bouverie, the 
chairman of the <_ Mr. White, its secretary; Sir 
William Thompson, Prof. Stokes, Prof. Tyndall, Dr. Gladstone, 
Prof. G, C. Foster, Dr. Fleming, Baron de Reuter, Lord Ray- 
leigh, Dr. Hopkinson, and others. Mr. Bouverie and Mr. White 
dealt chiefly with the formation and work of the company. Sir 
William Thompson was of opinion that the telephone could not 
be within the purview of the Act. ‘I cannot conceive it to be 
possible,” he said, “‘that so entirely novel an application of 
electrical science as these instruments involve can be considered 
to have been included in the monopoly which Parliament gave 
the Post-oftice Department. When the Telegraph Act was 
apes the telephone had not been invented, and no one concerned 
n that legislation had the slightest idea, nor had anyone 
living the slightest idex that it would be possible so to extend 
the power of speech as to enable persons at a distance to converse 
with one another.” 

Professor Stokes said there was no real similarity between the 
speaking telephone and the various instruments used for tele- 
graphic communication, except that both require the agency of 
electricity and a wire. Professor Tyndal! prefaced 
the evidence contained in his affidavit by the following state- 
ment: ‘‘I have never on any previous occasion expressed an 
opinion in any legal proceedings on questions affecting the appli- 
cation of science to the uses of life, and I have always stead- 
fastly declined to do so when acorns but having explained 
the principles, and illustrated the action of the telephones of 

r. Graham Bell and Mr. Thomas Alva Edison in the lecture 
theatre of the Royal Institution, I am desirous that my silence 
should not be misinterpreted, and I have therefore on this occa- 
sion consented to express the opinions hereinafter contained,” 
which were in effect that the telephone was a t advance, and 
that prior to the labours of Bell and Edison it had never to his 
knowledge entered the thoughts of scientific men to transmit by 
electricity the tremours of the human voice so as to reproduce 
articulate speech. ‘‘I have therefore,” he continued, ‘no hesi- 
tation in expressing the opinion that to confound the telephone 
with the telegraph would be to place in the same category 
utterly dissimilar things.” Dr. Gladstone was of the same 
opinion and so was Professor Foster. The evidence on a whole 
was voluminous, and it would be impossible within the limits of 
this report to give anything but a general idea of its effect. 


On the third day the Solicitor-General proceeeded to sum up 
the case on the -_ of the Crown, saying the matter had been so 
thoroughly dealt with by the Attorney-General that he was 
relieved from doing more than notice the salient points. What 
was telegraphy under the Act of 1863? He took it to be any 
communication by any means that appealed to the senses of a 
person at a distance through a wire. e might be content to 
rest his case on that Act as conclusive against the defendants. 
Electricity was at the passing of the Acts the only t thought 
of sufficient rapidity to be a useful messenger. In the Act of 
1869 the word ‘‘ electric” was first introduced, and a telegraph 
was declared to be any apparatus for transmitting intelligence by 
means of electric signals, no mention of wire being made. It was 
said by the defendants that what passes along the telephone was 
not a m 3 but the Act spoke broadly of ‘‘ other communi- 
cations ”—that is, any intelligence transmitted from one person 


to another. It was admitted if this telephone was not different 
in kind, but only an improvement, modification, or development 
of the old lines, then it came within the monopoly ; and he sub- 
mitted that the principle was known and adopted in the earlier 
machines, tho’ progress was made by Mr. Graham Bell and 
ison. By this means the thing transmitted grew more 
intelligible, resembling mvre in the one case written, in the 
other spoken language. The telephone was an extremely 
ingenious device; he would not depreciate it in the smallest 
degree ; but he considered it only a step taken in oral telegraph 
which had been taken before in visua vagy oe A ; and in this 
sense Morse’s ‘‘ sounder” was a telephone. The efendants said 
that their invention was founded on different principles from the 
telegraph; but their own witness, Dr. Fleming, said that 
Edison's and Bell’s telephones were based on different principles, 
so that if either of them had been in existence before the Act of 
1869, one would have been within the Act, but the other would 
not. Dr, Gladstone, called for the defendants, also spoke 
of the difference between Edison’s and Bell’s telephones, and 
no doubt such difference existed. As to whether the defend- 
ants’ came within the exception, those telegrams were ex- 
cepted in respect of which, or in the collecting, receipt, or 
transmission of which no charge was made; the wire and the 
a at each end must be the sole property of the owner, 
and it must be used and maintained by him alone for his own 
ee business. This was not in any sense the way the 
efendants carried on their business. The payments by the 
subscribers covered the doing of acts without which the trans- 
mission could not take place. The subscriber does not own the 
wire, nor, if he did, would it be used solely for his private 
business. Of these subscribers one man may use the wires of 100 
others, and these other 100 may use his. Among these subscribers 
are Lloyd’s and various clubs, any member of which, he presumed 
would be entitled to use these machines, which were really owned 
by the company and not by them. 

Mr. Benjamin, Q.C., and Mr. Webster, Q.C., then argued the 
case of the defendant company, and their arg ts occupied 
the whole of yesterday. e reserve until next week the con- 
tinuation of our report. 


LETTERS TO THE EDITOR. 
[Continued from page 418.]} 


BYE PRODUCTS IN THE IRON MANUFACTURE. 
S1r,—I have read the criticisms in one valuable paper of the 
22nd ult. with great interest, and with a profound sense of your 
justness and discrimination. I shall endeavour now, and from 


‘time to time hereafter, to throw further light on a subject which 


you justly admit, if not peaperty attended to, may prove a 
national calamity to head people. The phosphorus in your iron 
ores must become the source of largely contributing to your 
country’s agricultural prosperity, and the aids to your chemical 
manufactures ; using the silicon will enable your nation to main- 
tain its prominence, if not its virtual monopoly, of manufacturing 
chemistry, which, according to Lord Beaconsfield’s recent utter- 
ance, is of paramount importance. The saving of fuel will pro- 
long your coal supply, and the complete combustion will not only 
be economical, but alsoconduce to the health and prosperity of your 
people, as carbonic acid is the result of complete combustion, and 
is the food of plants, instead of the carbonic oxide in unconsumed 
fuel being the destroyer of both health and vegetation ; and if, as 
‘ou say, I have the honour of ae out to your country, 
Y'shall not consider my life as having been vainly spent, although 
thus far I have not reaped ie pecuniary results from 
my past ten years’ labours. But I remember that the illustrious 
Le Verrier foretold by inductive reasoning, as I have done, 
where to look for the planet Neptune, which others found, and he 
obtained due credit as the discoverer ; and this will console me, 
that if, although some members of the Iron and Steel Institute 
may work it out as you suggest, and may afterwards claim and 
tent it as their own, as with the basic lining specified in my 
British tent of 1870, which through oversight I did not claim 
yet I believe that your publication will not be forgotten. I should 
much prefer, however, to work it out myself, through the aid of 
some of your countrymen, of whom I have had the most satis- 
factory experience, and who, but for niary considerations, 
would be to me now what Matthew Boulton was to James Watt. 

My first impression as to the best means of condensing the gases 
were, as you suggest, by spray, and in my application for a patent 
pending in the United States Patent-office for condensing the 
gases gto specified it. My experience with my process Jeads 
me to believe that the dip method is the best, as these gases 
rapidly decompose water at the moment they come in contact 
with it, and they condense with the greatest facility even in con- 
tact with cold, dry surfaces, as will be seen if molten ironat a white 
heat is poured upon some descriptions of red hematites that 
readily with their oxygen, like some of our Lake Superior 
ores, and mixed with 40 per cent. of fluorspar, both in the condi- 
tion of flour for this trial, care being taken to press the mixture 
firmly in the mould used about lin. deep, and pour cast iron lin. 
in depth upon it. There will be an instant reaction, and the 
satel will be coved with jets of white flame 5in. to 6in. high 
forming white fumes; the iron during this period for sever 
minutes boils vigorously ; when cold it will contain numerous 
cells and blisters connected by circular holes with the bottom of 
the plate, which holes will be lined with a soft, velvety, whitish 
substance, which is a part of the condensed gas given off by the 
process ; the under side of the plates will be covered with a firmly- 
adhering slag about jin. thick. There will be no slag formed 
upon the top of the plate if care is taken to have the materials 
cold, for if heated before use by placing upon a hot surfuce before 
the iron is poured the reactions are too quick, and the reagents 
pass through without effecting the object. In some trials made 
at Pittsburgh, with Jackson red hematite ore, the silicon and one- 
fourth to three-fourths of the ee were removed in this 
way without affecting the carbon. Owing to the difficulty of 
always getting iron of the ond temperature from the blast fur- 
nace, and of the escape of the gases among the workmen, this has 
not been followed up ; besides, there are very few ores that part 
with their oxygen with the same facility that this ore does, 
it became po that success lay in the direction of closed 
apparatus, wherein the heat could be maintained as required in 
combination with means for utilising the gases, which obviously 
are fluorides of silicon and phosphorus, as these elements are 
known to combine with fluorine. The process should be used on 
a cold hearth, and there should be several to each furnace, so that 
they may be cooling whilst one is in use. 

I think you will agree with me that while the dip method of 
condensing gases is already in use, in the manufacture of phos 
phorus from bones and of hydro-fluo-silicic acid from a mixture 
of sand, sulphuric acid and fluorspar, as will be seen by reference 
to Bloxams and Roscoe’s “‘ Chemistry,” it will be probably pre- 
ferred, as it will be seen that we have only to combine the furnace 
with the dip method to obtain the same results. 

The same results may be obtained by applying the process in 
the Bessemer converter, connected by a tube with boilers and a 
condenser. The pressure will force the gases into the water. The 

nts of the process may be applied with the blast in the form 
of dust, or by placing them on the bottom of the converter, 
mixed with silicate of potash or soda, the tuyere holes being 
closed with pins, and the reagents rammed around them, after 
which the pins are withdrawn and heat is applied, which still 
further hardens the mixture. The converter should be lined with 
the purest ground dolomite mixed with molasses and 2 per cent. 
of fluorspar, This mixture is ready for use as soon as it dries, 
and be used for tuyeres as well as other of the conver- 
ter, It is applied plastic in the condition of thick mortar. I, how- 


ever, prefer the reverberatory furnace, as it is more economical a 
to fuel and waste, while the labour and product is the same. The 
quality is that of the open hearth process. This, and the savin 
of 10 per cent. of waste in the Bessemer process, will co 
a preference for this way of working. __ . 

regards the apparatus being air-tight, this can be accom- 
plished sufficiently to meet all requirements by means of iron 
cases at the sides, as with puddling furnaces, and luting the 
working doors when the process is on, say during the first twenty 
minutes. The blast apparatus should exhaust from over the fur- 
nace, and force the air into the furnace. 

I may say that there is quite as much analogy between 
the gas producer of my furnace and the German and Swedish 
types that have been in use forty years as there is to Siemen’s, 
and that although I use a circular movable revolving hearth 
similar to Pernot’s, I do not use it, as he does, to agitate the 
metal to puddle it, but I rely solely on the chemical action of my 
process ;. and I may further state that my English patent—now 
expired—including the movable revolving hearth, is dated April 
13th, 1874, whilst Pernot’s English patent bears date April 16th, 
1874. ‘Thus it will be clear to you that I am not under obliga- 
tions to either Messrs. Siemens or Pernot for any ideas contained 
in my improvements. JAMES HENDERSON. 

New York, November 5th. 


‘ STANNAH’S STUFFING BOXES. 

Srr,—I beg leave to submit to your notice the application of 
my patent stuffing box to the piston and valve rods of a locomotive. 
In the accompanying cross section, the packing screws are 
hown sufficiently long to reach above the foot-plate. 


OHO 


A from other advantagesof this contrivance which you have 
Pr: oy noticed, I claim a special one here on the score of safety 
to the drivers and economy in working. Many lives have been 
sacrificed through getting underneath to tighten the glands, and 
serious loss is often involved through the delay caused by stopping 
the engine to do this. J. STANNAH. 

20, Southwark Bridge-road, London, 

ovember, 1 


THE LOCOMOTIVE OF THE FUTURE. 

Srr,—I have read with great interest your article on the weight 
of modern locomotives, and also what has been said lately in your 

aper with regard to the American locomotive of the future. I 
Be ieve there is some truth in their idea that cylinders must 
increased in diameter and shortened in stroke, to enable an engine 
to take a heavy train at sixty miles per hour ; but 5ft. 9in. driving 
wheels are, I think, too small ; nothing less than 6ft. 6in. wheels 
should be used for such a speed. E 

There is very little difference in the construction of express 
engines of the inside cylinder type with the valves placed verti- 
oaly between the cylinders. e prevailing dimensions are— 
cylinders, 17}in. and 18in. diameter; stroke, 26in.; and driving 
wheels varying between 6ft. 6in. and 7ft. diameter, the space 
for slide valves and bearings being very limited. : 

It is strange to me that in all other types of locomotives, in 
which there is plenty of space available for a large diameter of 
piston, advantage is not taken of it. 


I propose to place the valves as shown in sketch, to be worked 
by rocking shafts. They would be very easy of access, and 
would not necessitate such a high centre-line for the boiler as in 
the North-Western types and would be out of the way of the 
accumulation of small cinders, which pass through the tubes. 
This arrangement will admit of cylinders 20in. bore easily, and 
with 7ft. driving wheels, 22in. stroke only would be required to 
make over 100 1b. tractive force. 

I advocate this proportion for coupled engines, which have to 
take the place of singles for express work, on account of their 
limited weight available for adhesion. Therefore, it seems to me 
that a pho engine ought to correspond with « single engine in 
diameter of driving wheel and stroke of piston. ‘The additional 
tractive force required should be made up by increasing the bore 
of the cylinder. 

I should like to know if there are any locomotives running in 
this country with slide valves placed as suggested, and also, are 
there any coupled engines with over 1001b. tractive force—as the 
term is pt understood—and the stroke in proportion to an 
of our single express engines, and what are the results of their 
working? PEARCE, 
November, 1880, 
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AGENTS FOR THE SALE OF THE 
ENGINEER, 


RIS.—Madame Boyveav, Rue de la Banque. 
PARLIN. —ASUER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co., Booksellers. 
LEIPSIC.—A. TwizTMEyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company 
$1, n-street, 


TO OORRESPONDENTS. 


#,° In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of ony ewe to the 
public, and intended for insertion in this column, must, in all 


be read on ‘‘The National Value of Cheap Patents,” by Mr. Frank W. 
Grierson, the leading features of which are as follows :—That invention 
is the foundation of our prosperity, and that we can look solely to 
invention for material advance ; that the United States are distancing 
us as an industrial nation because they afford greater facilities than we 
do for the practical develop t of the inventive faculty ; that while 
patents confer on the inventor a small advantage, they confer a much 
ter advantage on the country as a whole. Comparison of the stamp 
uties on patents in the United States and Great Britain. The American 
view of the beneficial action of patents the correct one. The results of 
the two systems illustrated statistically by tables and ms. Mr. 
Standfield’s proposal for reduced stamp duties, and Mr. Anderson’s pro- 
posed schedule of fines for postponed payments. The official technical 
examination of applications for patents. 

Tue Society or Enoineers. — Wednesday, Dec. 8th: 
Council meeting at 7 p.m., ordinary general meeting at 8 p.m. ‘The 
Photophone and the Conversion of Radiant Energy into Sound,” by Mr, 

. H. Preece, President. 

Society oF Arts.—Monday, Dec. 6th, at 8 p.m.: Cantor Lectures— 


cases, be accompanied by a large envelope legibly directed by the | « Some Points of Contact between the Scientific and Artistic Aspects of 
writer to himself, and bearing a 2d. e stamp, in order that | Pot and Porcelain,” by Prof. A. H. Church, F.C.S. Lecture IIL: 
answers received by us may be fi to their destination. No | Stoneware and other Wares Glazed with Salt. Wednesday, Dec. 8th, at 


notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
‘must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, 07 
containing questions, must be ag by the name and 
address 


J. R.—There is no such work to our knowledge. Ask Messrs. Spon, Charing- 
cross, or Messrs. Crosby Lockwood and Co., Statiner’s-hall-court. 

AN OLD SusscriBer.—I/ you add a condenser to your existing engine you 
will gain all the advantage you could obtain by following i 


out the sugg 
made to you. If you will send us diagrams we shall be able to advise you 


wt T.—We cannot devote our correspond L _to the publication of 
rival claims to priority of i u Such quest are usually of no 
interest to any one but the inventors, who have a legal remedy if they feel 


themselves aggrieved. 

C. D. (Dublin).—J/ air be compressed and allowed to expand adiabatically, 
that is to say, without recewing heat from or giving it up to any external 
body, there will be no loss of energy, and at the end of the two operations 
matters will be just as they were at the beginning. 

E. P.—(1) By keeping the stuffing-box under water, it will only leak water, not 
gas, which is an advantage. (2) We cannot say which is the better, a 
plunger or a bucket pump, without knowing the conditions under which 
they are to work ; so far as mere ure is concerned, one is just as good 
as the other. (3) Lime slowly reabsorbs carbonic acid from the ,air, and 
tends to revert to its original condition of limestone. This is the reason 
why mortar becomes hard in process of time. (4) A pump can be worked from 
an overhung crank. The reason why dip cranks are usually employed is 
that the framing can stand at each side of the wall while the pump goes 
down it. 


MARBLE QUARRYING MACHINERY. 
(To the Bditor of The Bngineer.) 

Sir,—Can any reader kindly give me the name of the tee of a 
marble quarrying machinery or implements? I believe was adver- 
tised in your paper some time back. J. A. B. 

Londop, December Ist. 


FROSTED TIN AND GALVANISED PLATES. 
(To the Bditor of The Engineer.) 

Sir,—We shall feel obliged if you will ‘eg f allow us to ask where we 
can obtain an exact and minute description of the process of galvanised 
tinning, whereby the beautiful fros appearance of the su of the 
sheets is produced. 8. H. 
Hamburg, November 20th. 


A PROBLEM IN CYCLOIDS, 
(To the Bditor of The Bngineer.) 

Str,—May I ask any of the correspondents who have solved the 
Problem in Involutes to help me a little in the following question ? 
How am I to calculate the length of the cyeloid described by a peint in 
the major axis of a true ellipse rolling on a straight line? OvaL. 

London, December Ist. 


ADJUSTING BEAM ENGINES. 
(To the Bditor of The Engineer.) 

Sir,—Answers from any of your readers to the following questions 
will greatly oblige me :—The easiest and most practical way of levelling 
the beam of a beam ee gw with all the parts connected and when dis- 
connected? How to find the top and bottom clearance of a beam engine, 
and if it differs, how to equalise it? The way of putting the beam engine 
on the top or bottom centre ? ConsTant READER. 

Bombay, November 18th. 


NEW RAILWAY BRIDGE ACROSS THE TEES. 
(To the Editor of The Bnguneer.) 

Sir,—Your notice in last week's impression, p. 401, embodies a slight 
inaccuracy, which, as it affects us, we trust = will allow us to correct. 
The contract for the new bridge is let to Mr. Walter Scott, of Newcastle- 
on-Tyne, and not, as you put it, to the Tees-side Iron and Engine Works, 
Limited. Mr. Scott has sublet to us the wrought iron and the cast iron 
parapets, in all about 900 tons, and the cast iron cylinders to the Tees- 
side Company. In other respects your notice seems to be correct. 

Witson BrorHers and Co, 

Alliance Works, Darlington, November 29th. 


SUBSCRIPTIONS. 

Tue Enotneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, Y preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148. 64. 
Yearly (including two double numbers).. .. .. £1 98. Od. 

If credit oceur, an extra charge of two shillings and sixpence annu 
Cloth Cases for binding Tuk EnainzEr Volume, price 2s. 6d. each. 

The ey are: Volumes of THe ENGINEER can be had, price 188. each ;— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 48, and 49. 

A complete set THE be made 


ENGINEER can up, comprising 49 ‘volumes, 


Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below : —. ign subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
pg Subscriptions sent by Post-office order must be accompanied by 

of advice to the Publisher. Thick Paper Copies may be had, ¥f 
preferred, at increased rates. 
Remittance Post-office Order. — Australia, Belgium, Brazil, 

Colum! Bri Guiana, » Denmark, Egypt, 

France (Paris only), Germany, Gibraltar, Italy, Ja Malta, Natal, 

Netherlands, New Brunswick, Newfoundland Sor 

New d, mania, Switzerland, Tasmania, Turkey, 

United States, West Coast of Africa, West Indies, China vid Southampton, 

, £1 16s. India, £2 0s. 6d. 
ittance by Bull Buenos Ayres, — 
reece, Ionian Islands, Norway, Panama, ussia, 

Span, Seen, £1 16s, Chili, Borneo, and Java, £2 5s. pore 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings; 
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CONTRACTORS AND ENGINEERS, 


WHEN any considerable engineering work, such for 

example as a bridge, is to constructed, it is the 
ractice to prepare certain instructions—which are 

nown as “ The Specification’—and to invite contractors 
to say for what price they will carry out the work 
according to the instructions given in the specification. 
Other things being equal, the contractor who is willing 
to do the work for the smallest remuneration is usually 
employed. The system is very simple, and apparently 
satisfactory, but 1t is not without defects, and it is 
very much to be desired that these defects should be 
eliminated. The specification is always drawn up by 
an engineer, or some one who is an engineer by 
repute. Very often the contractor is also an engineer, 
and if he be not himself a member of the profession, 
he is, if a prudent man, careful to employ some one 
who has a special and ene knowledge of the 
kind of work to be done. moment’s consideration 
will show that from the outset there are two contend- 
ing powers en, —one is the engineer who prepared 
the specification, the other is the contractor. The 
first wishes the work to be done as well as possible ; the 
second wishes it to be done at the lowest possible price. 
But low price and good workmanship are incompatible ; 
and it is well known that the life of a contractor may be 
exceedingly harassing and arduous. Nothing but 
incessant attention to the workmen will keep their 
operations up to the proper standard ; for example, only 
those who have tried it can realise how difficult it is 
to get apprentice lads or wholly untrained men to do 
good rivetting which will satisfy an engineer. 

The engineer who prepares a specification appoints an 
official known as an “ inspector” to see how the contrac- 
tor carries out his work. The inspector has tolerably 
large powers in one sense ; in another he has no power at 
all. If he finds that the contractor does not comply with 
the instructions given him by the specification, he can 
compel him to suspend his operations until an appeal can 
be made to the engineer. If the engineer pleases he can 
—: of the action taken by the inspector, or he may 
side with the contractor. In any case the inspector 
cannot go an inch beyond the specification, and in all cases 
of doubt he can refer the contractor to the specification. 
So long as the latter is observed, the inspector can make 
no objection of any kind with propriety. It will be seen 
from all this that the specification isa very important docu- 
ment, and whenever disputes arise between the contractor 
and the engineer they turn on the meaning of the specifica- 
tion, and this is very usually and ne UF confounded 
with the meaning of the engineer and that of the contrac- 
tor. Ostensibly a specification and contract are ve 
straightforward, sensible documents, concerning whic 
there ought to be no mental confusion whatever. 
The contractor reads the specification, and is sup- 
eg to make himself master of its contents. Having 

one this, he states in writing what virtually means 
that he will carry out the instructions for a certain 
sum of money. With first-class contractors we have 
nothing at present to do. ig comply not only to the 
letter but in the spirit with the specification. We are 
now considering the action of men, both contractors and 
engineers, who do not hold a first rank, and who are 
nevertheless very numerous. The second-rate contractor 
is one who can only be got to work to his specification 
with great difficulty ; and he is always in doubt as to what 
a specification means, and the construction to be put 
upon it. For example, let us suppose that a specification 
has been prepared for a set of sewers, or a dozen Lanca- 
shire boilers. In the specification for the first we may 
find such a clause as this :—“ All the bricks are to be 
good hard picked stocks. They are to be laid in cement 
mortar, gauged two of sand to one of cement, and the 
cement is to be fresh ground and of the best quality.” In 
the boiler specification we find, “ the workmanship is 
throughout to be the very best.” Now it is extremely 
unlikely that an honourable contractor would have the 
least difficulty in knowing what is meant by the pas- 
sages quoted. Buta contractor who is honest, but not 
honourable, might have very great difficulty. What is a 
“good hard, picked, stock, brick?” Surely opinions will 
differ on this point. What does “fresh ground” mean? 
Must the cement have been in the mill not more than a 
week ago, or would it not deserve to be called fresh ground 
even after the lapse of a yearif compared with other cement 
which had been in store for three years? If the cement had 


all | got a little damp, and had been put through the mill a 


second time for obvious reasons, could it not be regarded 
as fresh ground? and what is cement of the “ best quality !” 
— not the contractor plead that he a the cement 
as being »f ey excellence ; that the maker had 
assured him of this, and who could know better? In 


like manner it will be seen that as regards boilers, what 


is and what is not first-rate workmanship is a question 
which may be discussed. The workmanship of a boiler 
must be very atrocious if it is impossible to get half-a- 
dozen “experts” to assert that it is very good indeed. 
The engineer who attempts to contend with contractors 
under such circumstances will have a very sorry time of 
it ; and we need hardly say that no man of experience 
would think of wording a specification so vaguely. Yet 
after giving the most minute instructions possible, some- 
thing must be left which the engineer cannot fill in; 
some loophole will be found through which a dishonest 
contractor can creep. To avoid the consequences the 
engineer always introduces a clause to the effect that 
should any dispute arise between the engineer and the 
contractor the engineer himself shall be sole arbitrator, 
and his decision shall be final. 
_ To such a clause contractors as a body object. Yet it 
is very difficult to see how its presence can be avoided. 
The only substitute for the engineer in such a case would 
be some third party or arbitrator ; and a little reflection 
will show that it would be necessary to keep an arbi- 
trator constantly on the works to judge between the 
engineer and the contractor. He would thus be virtually 
the engineer, and on him would devolve the responsi- 
bility for the due performance of the contract. Such a 
state of affairs could not be allowed to exist, and we 
venture to think that there is after all no hardship inflicted 
upon contractors by the objectionable clause. Let us 
— for a moment that A. wants a house or a bridge 
built, and employs B. to build it. No specification is 
ge but a bargain is made that a bridge shall be 
uilt to please A. for a certain sum. Now no man in 
his senses will sign a contract under such conditions 
without fully ising that it is quite optional with 
B. whether he does or does not keep and pay for the 
bridge when it is finished. The contractor will arran 
accordingly, and he will include the risk of rejection in 
the price he will charge for the work. The existence of 
a specification is the contractor’s safeguard ; and if he 
takes care not to sign a specification with which he is 
not satisfied, he will ve no reason to complain 
of the objectionable clause. In dealing with bricks 
for example, let it be stipulated that they sha 
come from a certain district, weigh a given weight, 
and absorb a fixed quantity of water and no more. Let it 
be stipulated that cement shall support a tensile strain of 
200 lb. per square inch, or such other strain as may be 
fixed on. The engineer can make no objection to bricks 
which comply with the conditions, nor can he find fault 
with cement which satisfies the stipulations he himself 
made. A little practical experience will soon make con- 
tractors aware of the points which must be accurately 
defined in a specification to avoid trouble ; and first-rate 
contractors dealing with men whom they have not dealt 
with before will not sign specifications with which they 
are not satisfied until they are amended, but second-class 
men like a vague specification because it gives them a 


chance of making more money than they could otherwise . 


realise. Unfortunately there is a notion current among 
contractors that a specification is to be taken only as a 
guide, and that so long as its ee eg are roughly 
adhered to no fault can be found. It is impossible to 
denounce this mischievous theory in too strong terms. . It 
has done more to shake confidence in the honesty of con- 
tractors and the ability of engineers than anything else. 
Contractors should remember that when they sign a 
specification and a contract they pledge themselvesto do 
certain things. There are men, we regret to say, who will 
do all in their power to pass off bad workmanship and 
bad materials when working under contract who would 
not for a moment dream of dishonouring their acceptance. 
But a bill is only a promise to do a certain thing— 
namely, pay a stated sum of money on a particular day 
—and when a man signs a contract, he does nothing less. 
He promises that he will do a certain thing in a certain 
way ; and to an honourable man one promise is as bind- 
ing as the other, and in the eye of the law a contract is 
just as important asan acceptance. By virtue of the latter 
the acceptor can be made to pay, and by virtue of the former 
the contractor can be compelled to supply workmanshi 
and materials of the best quality ; and the engineer sha 
be the judge of quality. If only contractors could be 
got to re specifications as documents from which there 
is practically no appeal, they would probably be more 
careful how they signed them. We have, over and over 
again, heard it urged by contractors, that they “ had no 
idea the workmanship was to be so good when they took 
the contract,” and this although they had lying before 
them a paper, bearing their own signature, stating as 
plainly as it could be stated, that “the workmanship 
saall be throughout the best possible.” 

We have said that it is extremely desirable that some 
plan should be devised which would at least tend to ptt 
a stop to the constant disputes which are now of daily 
occurrence between engineers and contractors. It is not, 
however, by any means easy to see what is to be done. 
A proportion of the mischief is due to the loose wording 
of specifications, and much would ke gained, we think, if 
engineers would make it a practice in all cases to submit 
their specifications to a competent pate ved in the first 
instance. There are now at the bar numbers of men who 
possess a t deal of special knowledge of engineer’s 
work, which would enable them at once to see where a 
clever contractor could prove one too many for an engi- 
neer. Such men could give advice to the engineer, 
which would prove simply invaluable. Again, a contrac- 
tor should never sign any specification or contract until 
he has fully realised what both mean, and if he has the 
smallest doubt on the subject he should consult his 
solicitor as to the legal meaning of phrases and conditions 
and penalties. In one word, we would have every speci- 
fication and contract, not a code of instructions and an 
agreement alone, but carefully prepared legal documents. 
Such documents would, it is to be assumed, be signed by 
the contractor with his eyes open, and he would know 
from the first that he must abide by the consequences. 


It is too much the practice in the present day to look 
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upon a specification as not binding upon a contractor, too 
much the practice to expect whatis known as“ favour” from 
the engineer, and too much the custom to be angry, indig- 
nant, and disappointed, when itis found that the engineer is 
not disposed to rd his instructions as a dead letter. 
eure a contract is a very serious thing, not to be done 
lightiy or without consideration. It implies the making 
of a solemn promise, and the man who is disposed to 
evade the provisions of his contract can hardly be re- 
garded as an honourable gentleman, although in a certain 
sense he may be looked on as an honest man. Further- 
more, it is net to be supposed that everyone who fails to 
comply with the terms of his contract isa rogue. On 
the contrary, keen competition has induced many men to 
undertake work at far too low a price. It has, we regret 
to say, been the practice in too many instances for both 
engineers and contractors to a specification very 
lightly, and so an idea has got about that after all signing 
the specification is “only a matter of form.” This 
thought has been a great comfort to many contractors, 
and has enabled them honestly enough to underbid com- 
petitors who do not look upon signing a contract as a 
matter of form. We can hardly blame the former, but we 
sympathise with the latter. If a determined effort were 
made to attach to contracts and specifications the weight 
which of truly carry very much would be gained, and 
we should have less peagoar a as to the meaning of 
specifications which were certainly never meant to be a 
terror to honest men. 


AN AMERICAN ON ENGLISH RAILWAY TRAVELLING. 


A VERY amusing letter appeared a few days in the 
Times. It purports to have been, and no doubt was, 
written by an American “ Traveller,” and this gentleman 
criticises English railways and ie about them 
with a somewhat unsparing pen. e who refuses to 
listen to the opinions expressed by others may miss a 
valuable lesson; and our American traveller certainly 
deserves a hearing. His letter is amusing, as we have 
said. More than that, it is instructive. it shows just 
what an intelligent foreigner thinks of the points in which 
our railway system differs from that to which he has 
been accustomed ; and the fact that the writer cannot 
couceive that any other reasons save ignorance and pre- 
judice could induce Englishmen to prefer their system of 
railway working to that in vogue in the United States, 
lends a peculiar charm to all that “Traveller” has to say. 
He begins his letter by explaining that he is moved to 
write by “observing that the Board of Trade report a 
total of 800 killed, and 2881 injured on the railways of 
the United Kingdom” during the nine months ending 
September 30th, 1880, drawing however no line between 
the few passengers who are killed and wounded by 
causes beyond their own control, and the rest. He 
then goes on to admit frankly enough that “the road 
bed and track, with the station houses and permanent 


structures of all ‘kinds, are superb in their solidity, |S 


and perfect adaptation for the uses of the business.” 
He has no fault to find with our roads. Nothing can be 
better ; not—we gather from the tone of his letter—even 
in the United States can railways be found which are 
superior to ours. Our weak point is, however, the equip- 
ment of our railways. He apparently regards “equipment” 
as an equivalent for the French eguipage, which it is not. 
He means rolling stock. All our rolling stock is bad. 
Our railways would be perfection if we would only adopt 
the American system. “In the first place,” he writes, 
“the ‘eo coaches are not large enough or strong 
enough. Instead of four, six, or eight-wheeled coach 
there should never be less than twelve wheels a 

in trucks of six wheels each, sustaining a longer and 
stronger frame. This would reduce the jolting and 
jumping of the coaches nearly one-half; for with the 
solid roadways little motion would be felt but for the 
tossing and bobbing of the short light coaches with their 
few large wheels.” This is an important proposition, and 
deserves careful consideration. Let us see if there be not 
another side to the picture. In dealing with “ Traveller ” 
we are in this difficulty, that we do not know on what 
English lines he has travelled ; but we gather that his 
experience must be extremely limited. e will under- 
take to say that as his information augments he will learn 
that English railway carriages on main lines and in fast 
trains do not “jump” or “ bob” about, but that they run 
as steadily as any American cars in existence. If he 
should chance to see this article, and will try the 
experiment, let him take a Midland fast train to 
the north, and ride alternately in the Pullman 

car and in one of the English first-class carriages in the 
same train, and we shall hear no more about the superior 
smoothness of running of the American cars. A train of 
English coaches must be regarded as a whole; all the 
tie bars are set up by their screws until the buffer 
springs are compressed a little, and instead of a set of 
single coaches we have really one long flexible vehicle. 
To speak of short coaches jumping and bobbing is simply 
to exaggerate. Such things do occur on English railways, 
but not on our main lines, or with our best trains. Con- 
cerning the use of two six-wheeled trucks under each 
carriage, it must not be forgotten that in this country 
shareholders expect to earn a dividend, and the adoption 
of such stock as “Traveller” proposes would so much 
augment the cost of haulage by raising the proportion 
borne by the dead or unpaying load to the paying load 
that dividends would be much reduced. But on all our 
main lines something much better than the American 
cars is being adopted ; that is to say, long English coaches, 
carried at each end un a four-wheeled bogie. Rolling 
stock of this kind can be found now on the Midland, the 
Great Western, the Great Eastern, and many other 
lines. The weight of these coaches is much less than 
that of American cars of the same capacity. 

But we have not yet done with the defects of our coaches. 
They are not only so small and light as to be unsteady, 
but.they are toonarrow. “An additional width of lft. or 
2ft. could easily be given. This would afford more com- 
modious compartments, as well as additional freedom 


from jar, and if the compartment system, per se a useless 
one, cannot be abandoned, it might afford a passage-way 
along the coach for the guard to collect tickets, without 
delaying trains at stations. . . . . The imbecile 
mene ae by which the passengers who wish to leave 
a coach are compelled to lower a window, reach outside, 
and so open the door, of course should not exist for a 
day.” The vague way in which our critic speaks of a 
“foot or two” in the width of a railway carriage, is 
enough to prove that in this respect at all events he has 
got out of his depth ; and it is more than ever clear that 
is experience is narrow, probably confined to some local 
line on which old-fashioned rolling stock is used. If 
he had landed in Liverpool, and travelled to London by 
any of the principal railways, he would have been put 
into a carriage concerning the width of which he would 
have had no reason to complain. As to the difficulty of 
opening the carri door, as he travels a little more, he 
will no doubt find himself in English carriages with 
handles inside as well as out ; but we may add that very 
great hesitation is felt in adopting a system which will 
much facilitate the opening of a carriage door. To say 
nothing of other risks incurred, we may point out that chil- 
dren would be very likely to fall from trainsin motion much 
more frequently than they do if the door could be readily 
opened from the inside ; and it must not be forgotten that 
as railway cars in America have no doors in our sense of 
the word, “Traveller” has no means of comparing the 
existing system with that which he would substitute for 
it. The existing method of fitting door locks is not 
uliar to England—when he on the continent of 
urope he will find this out. As to the passage way up 
the centre of the carriages, the absence of compartments, 
and so on, the answer is that English people like the 
existing system best. Some years ago Mr. Allport, as 
general manager of the Midland Railway, determined to 
give the American car system a trial. He ordered from 
the United States several American cars, and he put them 
on the road. The experiment was a complete failure. 
At first, while the thing was novel, people travelled in the 
“cars,” but after a time they were deserted and had to 
be rm tes off the road. The Pullman palace cars are 
retained, and a few uf them are worked with the Scotch 
trains, and the Pullman sleeping cars enjoy and deserve 
the goodwill of the travelling public. But as we have 
said, the American car proper was regarded as being in 
every respect inferior to the English carriage in comfort 
and privacy. We have not thought it necessary to quote a 
passage concerning lavatories, which is to be found in 
* Traveller's” letter. Once more we find evidence that 
his experience of English railways is very limited. On 
the London and North-Western Railway, to cite one line 
only, he will find on inquiry that there are large numbers 
of carriages, each compartment of which is provided 
with its own lavatory. finement cannot, we think, go 
further in the direction than this, even in the United 


tates. 
When “Traveller” says that “every wheel of every 
car should also be under the control of the driver by 
some form of automatic brake,” we agree with him. 
The proposition has, however, lost the charm of novelty 
in this country. We cannot resist quoting in full what 
he has to say on minor points :—“ There are many minor 
memes also apparent. It is a shame to force the engine- 
rivers and firemen to ride through wind and storm 
unprotected by et om ‘cabs.’ And, again, your com- 
ies can afford to furnish vastly better accommodation 
or second and third-class passengers for the price 
received. The ‘Parliamentary’ rate of 1d. per mile is 
the regular rate for first-class passengers on many roads 
in the United States. The foolish little four-wheeled 
narrow jumping cars used on goods trains were substan- 
tially abandoned by us twenty years ago, and have been 
replaced by wider and longer cars, all eight-wheeled, 
carrying from 10 to 16 tons each. The weight and power 
of your engines could easily and economically be doubled. 
An engine of the ‘Consolidation’ pattern would easily 
draw a train of 150 of your a cars over your 
level roads. The couplings of goods cars are too loose, 
but with the adoption of long cars, instead of what are 
called in America ‘jumpers’ or ‘jimmies,’ with brakes 
on each car, the handling of goods trains would be much 
simpler, safer, and more economical.” 

As regards the first, we can assure “Traveller” that 
cabs are now to be found on all our railways, and that 
the persons who did most to retard their introduction 
were the drivers and firemen themselves. Even now 
they are by no means universally liked, the men as a rule 
preferring only the weather-board with a hood. As 
regards the accommodation supplied to second and 
third-class passengers, we can only say that on 
most English railways the third-class ngers 
are much better off than they would in an 
American car, and it is di t to see how 
third-class carriages can be made much more comfortable 
than they are on a dozen lines we could name, and still 
retain a distinction between them and first-class carriages. 
Cushioned seats with stuffed backs, and window blinds, 
and luggage racks, are now to be found in all new third- 
class stock. “Traveller,” we are charitable enough to 
suppose, has seer .10 new or modern stock since he came 
to this country. .\ few words will suffice to deal with 
his remarks on goods traffic. It is difficult to see how 
the weight and power of our locomotives “could easily 
and economically be doubled,” and no advantage would 
accrue from the power of hauling 150 coal wagons at a 
time. We have plenty of engines in this country which 
cau do that. It happens to be just the thing that English 
traffic managers do not want done. In this country all 
our goods and mineral traffic is worked at more than the 
average passenger train s in the United States. 
Coal trains for the Great Northern Railway, for exampl 
make thirty miles an hour ; ten miles is about the usua 
velocity of American coal trains. In that country huge 
trains are hauled at slow speeds. In this country such 
a system could not be employed, because the goods 
trains must keep out of the way of the passenger trains, 


One train of 150 trucks running at ten miles an hour 
would virtually block a line for a day. For example, if 
it started from a given station 100 miles from Lon on at 
10 a.m. it would not arrive at its destination before 8 p.m 
A passenger train would accomplish the same distance 
in two hours and a-half ; and it is clear, therefore, that 
if five passenger trains only were run, the coal train must 
be shunted no less than four times in the course of its 
journey. It is no joke to shunt 150 wagons. By dividin 
the train into sections of thirty or forty wagons, < 
running at thirty miles an hour or so, no shunting what- 
ever need be done on such a stretch as 100 miles, unlesg 
indeed fast trains are exceptionally numerous. 

Finally, we would say to “ Traveller” that he will find 
that in all countries, Great Britain not excepted, there 
is a reason for everything which exists, and this reason 
is not necessarily based on prejudice or ignorance. Before 
he writes to the 7mes, or any other journal, to criticise 
what he sees, he will do well to be quite sure that he 
understands, not only what is visible to him, but the 
causes of its existence. That in this country certain things 
are retained not because they are very good but because 
we are accustomed to them, is quite true. The proposi- 
tion applies with equal accuracy to every individual and 
every nation ; but no greater mistake can be made than 
to compare the results of prejudice with those of condi- 
tions which are peculiar to the individual or the nation, 
and which must be fully understeod and_ carefull 
weighed before we have a right to condemn actions which 
are wholly controlled and ree by them. The 
conditions of railway life in this country are different 
from those in the United States. The methods of con- 
ducting railway traffic are very different in the two 
countries. He is a rash man who ventures to assert that 
the great army of engineers and traffic managers in this 
country and the States do not know what is best, on the 
whole, for their public and their shareholders, and most 
consonant with public opinion. May we hint to 
“Traveller” that it is just possible that we in this 
country know better what we like, and what is good for 
us, than any stranger can, even though he comes from the 
United States. 


TRAMWAYS. 


AN interesting return just issued from the Board of Trade 
is full of information concerning the street and road tramways 
of the United Kingdom, as they existed on the 30th June of 
this year. This novel mode of street locomotion has made 
— progress during the last decade, a result largely attri- 

utable to the facilities granted by the Tramways Act, 1870, 
for the construction of tramways, most of the lines now in 
operation having been sanctioned by provisional orders under 
that Act. In consequence, tramways have now been laid in 
nearly all the principal towns of the kingdom, and no less 
than 368 miles of street and road are traversed by tram- 
way cars, which carry in the course of their year’s work as 
many as 173,000,000 ers. It is also apparent that a 
beginning has been made in the use of steam as a motive 
=a on tramways; Govan, Dewsbury, Swansea, and 

Wantage, being mentioned in the return as having tried 
steam engines in their streets. We understand that a number 
of other towns are preparing to make experiments under an 
Act of 1879, which enables the Board of Trade to grant tem- 
pees licences for the use of steam engines on tramways, where 
ocalauthoritiesare not opposed to the new system. Itiscurious 
to notice that in this question of street locomotives a small 
Berkshire village like Wantage should be ahead of the great 
North where the more Titanic system of railways had its origin. 
It is expected that if the application of steam as a motive power 
on streets and roads be successful, a reduction of fares to 
passengers, and an extension of business with diminished 
working expenses to the companies, must be the happy result. 
The average c e for each journey is at present scarcely 
more than l?d. In spite, however, of the huge number of 
persons carried, it cannot as yet be said that the companies 
engaged in this enterprise have been able to pay very good 
dividends, the net receipts—£229,839—being equal to little 
more than 4 per cent. on the capital laid out on the under- 
takings—£5,665,465. To produce this result several causes 
are at work, some permanent, some temporary—such as the 
cost of construction, which amounts to the high average figure 
of £7660 per mile of single line constructed, although the 
promoters have no landowners to satisfy ; £1412 per mile for 
the necessary equipment of horses and cars, and a large sum 
for obtaining parliamentary powers. From these items of first 
cost, too likely to prove intractable, we turn to the working 
may be more yielding to the 
efforts of managers and directors. These charges are s0 
excessive, absorbing as they do nearly £83 out of every £100 
earned, that large reductions may perhaps be made as managers 
gather experience and improved methods of working are 
put in force. More than 37 per cent. of the gross receipts, 
which are stated at £1,342,933, gofor ‘‘ horsing” the cars, an 
item which the adoption of steam power should diminish. 
‘* Traffic expenses” again, which we take to mean the wages 
of employés, demand over 22 per cent., and maintenance of 
lines nearly 5 per cent., of the earnings, and formidable sums 
are devoted to ‘‘repairs of cars,” ‘‘direction and management,” 
‘* rent,” ‘‘ rates, taxes, and turnpike tolls,” and miscellaneous 
charges. All these items afford ample scope for retrenchment 
on the part of enlightened directors and active officers, and 
doubtless the fruits will be seen hereafter in the shape of 
reductions gratifying to their shareholders, Another figure 
to be observed, as giving us some idea of the extent to which 
the public safety is affected by tramways, is the sum of 
£10,000 paid by the mpenes in compensation for personal 
injury. It is true that this amount does not represent more 
than ‘014 penny per head of the passengers conveyed, but 
anything that has a tendency to increase the peril of the 
streets will be jealously regarded by the public. It is indeed 
worthy of consideration whether accidents happening on tram- 
ways should not be reported to some public department in the 
way that railway accidents have now to be notified to the 
Board of Trade, 


PAPERS AND DISCUSSIONS, 


Ar the meetings of our leading technical societies, it is 
seldom that the selective judgment of the secretaries who 
have to read the papers communicated by the members fails 
to exclude from the reading such parts of the pes as are not 
ag the salient point which the paper 
presents for discussion, Much of the 


Dec. 8, 1880. 


THE ENGINEER. 


427 


uently turns upon an insignificant paragraph in the paper 
these parts of the discussion geuerally being carried on 
b the member or visitor, who disclaims any special know- 
1 e of the subject in hand, If, for instance, the paper 
refers to railways in new countries, he informs the audience 
that he has been in these countries, and forthwith begins to 
air popular generalities not in the least Wg on the special 
cases treated by the author, and to talk of ‘‘suiting the 
country to the gradients and gauges,” not unfrequently mis- 
understanding the statements in the paper, sometimes raking 
up irrelevant recollections of obsolete practice, and generally 
occupying the time of the andience with what would do for 
adding in a Texan news-sheet. The first meeting of the 
newly-formed American society of American engineers has 
been the cause of some observations on the part of the 
American Railroad Gazette, on the selection of papers to be 
read, Some of these remarks may, perhaps, bear perusal by 
the councils, secretaries, and members of the societies 
in this country. Our Transatlantic contemporary says :—‘‘ It 
falls to the lot of the editor of a technical paper to be obliged 
to listen to the eames i of most of the societies in which 
his readers are interested. He has, therefore, a good oppor- 
tunity of observing the holding capacity of an audience. 
Authors of papers and speakers in public eithet do not esti- 
mate, or lose sight of, the fact that the power of an audience 
to give attention to a subject is limited, and, therefore, if 
they expect to be listened to they must determine how to 
convey their ideas to their listeners without exhausting their 
capacity of giving attention. An excellent paper might be 
written, as we think has been suggested before in these pages, 
on the ‘Limit of Elasticity of a Popular Audience,’ It is 
very certain that its requires a comparatively small number of 
mathematical formule to stretch the attention of listeners 
beyond its elastic limit. The reading of a mere compilation 
seems to produce a sort of torsional strain on the hearers, as 
any one may observe ky noticing how they twist about in 
their seats, and a puff or an advertisement of something in 
which the author of a paper has a pecuniary interest has a 
corrosive effect which destroys silently the confidence of 
those who are expected to Tiere what they hear. It 
would, of course, be easy to write a great deal that would 
be very favourable for the future prospects of the new society, 
but perhaps it will be much more salutary to point out some 
of the dangers which made themselves apparent, and to which 
it is especially exposed, One of these is the admission of too 
large a number of inexperienced members, of a low order of 
ability and with assurance inversely proportionate thereto ; 
the second is that the Society may be used as an advertising 
medium for inventions, machines, and merchandise ; the 
third, that it will be congested with papers which are largely 
compilations, exercises in mathematical dexterity, or fatuous 
utterances of immature beginners in the art of mechanical 
engineering. Most men who have reached middle age will 
not submit to listen to that which is neither entertaining nor 
profitable, and as soon as these characteristics predominate in 
the proceedings of the Society of Mechanical Engineers they 
will silently stay away from the meetings, It therefore seems 
important that some sort of supervision should be exercised 
over the papers which are admitted to be read, and that some 
factor of satety governing their length and characver should 
be established which will be well within the limit of elasticity 
of the audience.” Though these remarks refer in part speci- 
ally to one society, they bear generally on all, and to what we 
have already said it may be added that the presidents or 
chairmen of our own societies would very frequently show 
greater proofs of fitness for the position they hold if they 
always dealt summarily with the irrelevant speechifying of 
those who, without any real knowledge of the subject in hand, 
can often cackle glibly about it. 


THE EARNING POWER OF LOCOMOTIVES, 


Ove of the questions which has been too little looked at is 
the earning power of locomotives on our public railways. It 
is true that we can obtain no actually trustworthy figures to 
show the exact amount that each locomotive on a given rail- 
way has earned, but we may obtain from certain sources an 
approximate idea thereof. If we take the number of locomo- 
tives owned by a railway in a given half-year, and divide the 
gross earnings of a company thereby, we do not obtain an 
exact estimate, for on the one hand a number of locomo- 
tives is always withdrawn from duty for repairs, and on the 
other there is at times a large part of the receipts derived 
from rents, and other special sources of income. But if we 
deduct from the gross income these sums, we shall have an 
approximate estimate of the earning power of an engine in a 
given time, which, for purposes of comparison, possesses 
value. Thus treated, we find that the official returns show 
that in a recent half-year the London and North-Western 
Railway engines earned £2200 each ; the Great Western loco- 
motives, £2300 each ; the locomotives of the Midland Rail- 
way, £2250; and the locomotives of the North-Eastern Rail- 
way, £2250. Again, the engines of the Lancashire and York- 
shire Railway earned in the same period £2300 each in the six 
months; the engines of the Metropolitan Railway earned 
£4900 each; whilst the engines of the Furness Railway 
earned close upon £2400. It has been said that these figures 
can be looked upon as approximate only. This must be so, 
for it is almost certain that in the accounts of some of the 
companies, the earnings of the steamboats they own are, so 

48 passengers are concerned, included in the receipts of 
passengers by train, and there are other discrepancies. But 
there is with the one special case of the Metrepahtnn Railway, 
which has a special class of traffic, a marked unanimity in the 
figures above given, Of course it is evident that if a railway 
company were to limit the number of its locomotives, the 
tesult would be that ina table such as could be drawn up, 
the earning would appear in a most favourable light, and 
it is also to be borne in mind that in the half-year after a 
company had made a large addition to the number of its loco- 
motives, the earning would show adversely in the table. But 
allowing for all this, the question of the earning power of 
locomotives is one so interesting and so little touched upon 
from working results, that it would be well if we could have 
more definite information than we have, and information 

upon the number of locomotives not owned by a com- 
pany, but actually working during a given period. The rich- 
hess of the district that was worked would have to be borne 
in mind and also the class of traffic; but with details of the 
work that was done, and the district, information of the kind 
suggested, would have a special value to many interested 
in railways. On the t lines the fertility in one district is 
balanced by the sterility in another; and it is, perhaps, to 
this source that we have to trace the very small variation in 
the amounts that we have above given as the approximate 
earnings on the great lines named, 
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The Irrigation Works of India, and their Financial Results, being 
a Brief ane Pee Description of the Irrigation Works of 
India, and of the Profits and Losses which they have caused to 
the State. By Rosert B, Buckuey, A.I.C.E., Executive 
Engineer of the Public Works Department of India. 
London: W. H. Allen and Co., Waterloo-place. 

THE young engineer, whether student at home or 

“ griffin” lately arrived in India, who attracted by the 

title of this work, may expect to find in it a cut-and-dry 

summary of all that is important for him to know as to 

Indian irrigation, will disappointed. Mr. Buckley’s 

work is in no technical sense didactic, but is an able and 

judicious statistical account of Indian irrigation works, 
of their past history, their existing condition, and their 
future prospects as bearing upon the prosperity of British 

India, and the security of its vast population from recurring 

famines, The author, who obviously writes with a thorough 

knowledge of hissubject,hashad access toimportant sources 
of information in the archives of the Indian-office, London, 
and has produced a volume which, so far as we can 
judge, is by far the most complete and valuable summar 

of information as yet extant which comes endorsed wit 

the authority which belongs to a man whose Indian 
experiences have gained him the position of Executive 

Engineer. For the purposes of his systematic descrip- 

tion, the author divides British India into six irrigation 

districts, viz.: (1) The Madras Irrigation Works ; @) 

Irrigation Works of Bombay ; (3) The Irrigation Wor 

of Scinde ; (4) The Bengal Irrigation Works ; (5) Irri- 

pice Works in the North-West Provinces ; (6) Punjab 

rrigation Works ; and he classifies the character of the 
works by which irrigation is spread over these vast 
regions into five categories, as follows :—First, Perennial 

Canals : Works drawing their supply from rivers of which 

the discharge is at all times of the year sufficient, without 

storage, to supply the canals, Second, Intermittent 

Canals: Works which draw their sup ly from rivers 

having an uncertain and very variable discharge, which 

is stored and rendered constantly available for the 
canals by means of reservoirs formed in the basins of 
the rivers themselves, Third, Chronic Canals: Works 
fed from rivers having a supply available during the 
rainy season only. Fourth, Inundation Canals: Works 
drawing their supplies from rivers having a constant 
discharge of more or less magnitude, but which are so 
constructed that the water of the rivers only enters the 
canals at those times when the rivers are in flood. Fifth, 

Tanks: Works which impound a supply either from 

rivers with small catchment areas, or collect a supply by 

means of long embankments thrown across valleys, or by 
means of short embankments across gorges. 

Works of the last two classes were largely constructed 
by the natives of India before the English Government 
obtained possession of the country. They are to be 
found on all scales in almost all parts of India ; from the 
great Chembrambankam tank, nine square miles in area, 
in Madras, to the petty “ahrahks,” or embanked ponds, 
of Behar ; and from the great inundation 200ft. 
and 300ft. wide, in the Punjab and Sind, to the petty 
“pynes” which lead off from many small rivers and 
streams in north-western Bengal and elsewhere. 

The very largest of these ancient tanks of continental 


India is, however, very inferior in size to the enormous | E 


“ giant tank” of Ceylon—also the work of ancient Rajahs 
—the circumference of which is upwards of fifty miles, 
This noble work, which once supplied food to millions, 
raised upon the then fertile slopes forming the northern 
end of Ceylon, but which are now arid desert or pestilential 
jungle, might be restored at a comparatively very small ex- 
nse, and would probably have been so restored had it 
os situated in peninsular India, instead of having the mis- 
fortuneto have been found ina Crown colony where it has 
been utterly neglected. Of the two great classes of irri- 
gation works, viz. that of damming up e rivers, 
and bringing their waters by large navigable canals 
within reach of the land surfaces to be irrigated on the 
one hand, and on the other carrying streams usually of 
smaller magnitude into large storage reservoirs or tanks 
whose capacity should be such as should supply irriga- 
tion during the entire period between consecutive mon- 
soons, the latter method is incomparably the cheaper 
and the most certain in result, and it tells much in 
favour of the sound poneness of the native Rajahs, and 
ancient rulers of the Eastern provinces of the great 
Peninsula, that they almost invariably preferred the 
tank-system, and some of the still most valuable irriga- 
tion works described by Mr. Buckley as pecuniarily the 
most successful of the present day are to be classed 
amongst these ancient tank works repaired, extended, or 
improved by British engineers, 
he tank system, however, has one very serious draw- 
back not noticed, we believe, by Mr. Buckley. The 
waters as they reach almost every tank in India, and 
more especially during the rainy season, enter the reser- 
voir thick with a finely divided clayey sediment. This 
is deposited as a fine tenacious mud in the quiescent 
water of the tank, and unless by 
an expenditure of much labour, seriously diminishes the 
water capacity of the tank. There are many, especially of 
the smaller class of tanks, in India, which have in this way 
been diminished to a small fraction of their original 
capacity. No attempt has ever been made, so far as we 
are aware, to extract this mud in any way but by the 
manual labour of the ryot, and yet it would seem that 
the work to be accomplished 1s of a simple character 
eminently suited to being performed by steam-power 
wherever timber or jungle growth can be commanded for 
fuel, and where fuel does not exist, by bullock labour, 
the power in either case acting upon dredging machinery 
of a size and character suited to the circumstances. 
some cases, we believe, it has been attempted to clear the 
mud from a tank by stirring it up with a torrent of water 


directed through it at the lowest possible level, and so | th 
This method, 
of commendation, :as the 


carrying the liquid-borne mud away. 
however, seems scarce wo! 


mud itself is likely to be deposited again at a greater or 
less distance below the tank, and thus cause disastrous 
flooding of cultivated lands during the torrential rains of 
the monsoons. Of the other great class of irrigation 
works, namely, that of damming large rivers by anicuts 
or weirs, several examples of much interest are described 
by Mr. Buckley. Many years ago the statements pub- 
lished by Colonel, afterwards Sir Arthur Cotton, that 
every cubic yard of water husbanded for irrigation in 
India was worth a rupee, was challenged and treated 
with ridicule by many of those who could discern the 
enthusiasm of that distinguished officer but were little 
capable of appreciating his merits. Whether his 
valuation taken largely were but a plausible guess 
or more, the disastrous failures of the east and 
west monsoons which have recurred again and again 
during the last twenty-five years in Eastern India, each 
time with recurring famines, and notwithstanding great 
eleemosynary relief, have on each occasion been attended 
not only with prodigious waste of public money, but 
with grievous suffering and the death of multitudes, are 
much more than enough to prove that taken over an 
average of such disastrous years, water, when brought 
to the soil, is worth greatly more than a rupee per cubic 
yard ; and we venture to affirm that no subject ought in 
importance to stand before the duty of the Government 
of India to prevent such disasters. Were the surface 
and climatic conditions of the great north-eastern and 
eastern region of India like those of Egypt, irrigation 
might be trusted to nature, but Indian rivers in no 
respect resemble the Nile. There are no great African 
lakes to collect and slowly to dispense the waters of the 
rivers, which even where there are perennial streams are 
rushing and ravaging torrents during a portion of the year. 
Mud capable of conferring fertility is carried down b 
nearly all these streams, but that thin film whic 
annually manures the Egyptian delta scarcely exists ; it 
is borne away by the torrent, or deposited in river beds use- 
lessly in heavy mud often elongated islands, and 
mixed with much sterile sand. The climatic and terraine 
conditions of Indian riversaresuch, therefore, asto involve, 
where the anicut system of irrigationis employed, the most 
durabie, flood-resisting, and expensive class of hydraulic 
work known in any age or country. Mr. Buckley has 

iven striking examples of this, derived from the 
Gadavers the Cauvery, the Kistnah, and other great 
rivers, where, in the rainy season, anicuts of great 
length, and rising many feet above the natural bed of 
the stream, become lost to sight, and their existence 
only indicated by a heavy roll or undulation of the sur- 
face of the flood waters, which then roll over the anicut 
with a depth of from 10ft. to nearly 20ft. Under the 
abrading and displacing power of such a flood, the up- 
lifting and washing away of a single stone from the crest 
of the anicut, or the under-cutting, however slight at first, 
of its foundation bap the up-stream side, must probably 
be followed by the entire destruction of the anicut. 
Hence the absolute necessity of regarding invulnerability 
as the first and expense as = a second condition 
becomes apparent. It is a totally different question 
whether vast sums of public money have not been 
heedlessly squandered on these and ‘other like works 
in India by the incompetence of those placed in charge 
of them, and by the ill-judged ambition of certain Royal 
ngineers to construct works likely to excite vulgar 
admiration for their costly magnificence, rather than to 
challenge the cool judgment of the competent engineer by 
their fitness to the environment and to the useful end in 
view. We have heard a hard judgment pronounced upon 
our British corps of Royal Engineers, but by a man well 
competent to form an opinion, who said :—“ There is no 
such thing as a scientific corps in the British army ; there 
are two corps—the Engineers and the Artillery—in 
which are to be found a few scientific men of pro- 
minent theoretic, and some of practical experience 
and ability, but as to the rest, they are either coxcombs 
or dunces, or both.” If therefore great works in India 
placed in charge of such men have too frequently proved 
abortive failures made at lavish expenditure, it is the 
system adopted both at home and abroad by Govern- 
ment of ape these. works under the control of men 
whose chief credentials consist in their being authorised 
to wear a scarlet coat. The words we have quoted were 
spoken not recently. Let us hope that they no longer 
apply to military engineers in India. 

e must not close Mr. Buckley’s valuable volume with- 
out a passing notice of the interesting account he gives of 
the very simple and effective method by which Indian 
rivers, where the channel between the banks is of unneces- 
sary width, are made gradually to encroach upon the 
stream, and reduce it to a normal width. This con- 
sists in planting at such places a coarse grass, called 
nanal or durbah, which is not destroyed by prolonged 
submergence, and which forms a trap to catch sand and 
silt through which the grass a penetrates, until at 
length, by successive deposits, the whole bank is brought 
above the highest fi level. With one more extract 
we shall close :—“ Eight works under Class 1 are described 
by the Government of India as ‘reproductive’ works— 
that is, as returning something to the Indian Exchequer ; 
but the statement on page 23 shows that, although these 
eight works bring in large profits to the State, the minor 
works are perhaps equally important to the people, since 
3,476,000 acres are irrigated by them, or about twice the 
area irrigated by the eight ‘reproductive’ systems.” 
In his concluding chapter, Mr. Buckley condenses 
some most sagacious remarks as to the financial 
results of Indian irrigation, and forcibly shows that it is 
not by money alone, nor even by the increase of land . 
revenue, but by these taken in connection with the broad 
conditions of health and prosperity of the peoples of 


Tn | India, that we are to estimate the results of irrigation. 


The sound views thus enunciated have been more than 

fully endorsed by the comprehensive and able report of 

e Commissioners on famines in India, not long since 

—— ey order of her Majesty to both Houses of 
amen’ 
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The author accepts the conclusion that on the average 
of all the works of irrigation in operation in India, with 
the exception of a very few minor works in British 
Burmah or elsewhere, as to which he could obtain no 
official or trustworthy information, the irrigation works 
in operation for sufficiently long periods yield an aver- 
age return of about 5} percent. Heu also that a 
period of considerable duration must elapse after the 
completion of any extensive work of irrigation in India, 
before any safe judgment can be formed as to its 
efficiency, viewed economically. Ten years, he seems to 
think, must pass before any such judgment can be 
safely affirmed. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Ox Wednesday the South Staffordshire Mines Drainage Com- 
missioners, assembled in Wolverhampton, took an important step 
towards maintaining the prosperity of South Staffordshire. They 
had under consideration the advisability of extending the 
boundaries of the Tipton district so as to include the Bilston 
district, a scheme which early in the year was rejected by a 
statutory majority of the Commissioners. Recently, however, 
certain of the Commissioners have seen fit to withdraw their 
o ition, and have desired that the amalgamation should take 
place. The object sought to be gained is the unwatering of the 
mines in the Bilston district, nearly the whole of which are now 
wned out, since the pumping by the Commissioners 
there has for a long time been suspended in consequence 
of a majority of the owners having voted themselves out 
of the Act. When the mines are once freed, minerals will again 
be raised, and the Commissioners will thus have a larger area 
upon which to raise funds necessary for the carrying on of their 
operations. On Wednesday it was determined that the arbi- 
trators should take steps for the amalgamation of the districts, 
and the chief points of contention will now be, how far Bilston is 
to be made liable for the debt of over £40,000 which Tipton has 
incurred. This point will have to be decided by the arbitrators. 
Meanwhile the Commissioners have authorised the raisins of a 
heavy loan to pay off all the present indebtedness of Tipton with 
@ view to a consolidation of the debt, and to provide funds for 
the unwatering of the Bilston mines. The loan is to be repay- 
able ‘in thirty years. use of its tending to uphold South 
taffordshire in its trading position amongst the iron making 
centres of the kingdom, the course the Commissioners have taken 
is generally welcomed here. 

Upon the same afternoon—yesterday—on ‘Change in Wolver- 
hampton, and to-day—Thursday—in Birmingham, ironmasters did 
not hesitate to express their gratification at the decision to which 
the Commissioners had come; for if Bilston had not been got 
back within the drainage area, the far more important district of 
—_ would have been increasingly jeopardised year by year; 

if Tipton should be drowned out the coal left in the Bilston 
mines would have been lost irretrievably. 

There were inquiries to-day as yesterday for plates and bars, 
but the prices at which alone the orders were procurable were so 
bare of profit, that though 800 tons might have been booked, 
makers had no hesitation in allowing the business to pass them. 
Not only were the prices low in themselves, but they took no 
account of makers’ customary terms for ‘‘extras.” 

Generally there was more disinclination in Birmingham and 
Wolverhampton than a week ago to accept business for forward 

livery. In that respect the market was stronger ; but there 
were firms who, having ascertained that their make in November 
has been under that in October, were ready to book orders that 
they could deliver in the next month or two at a trifle under the 
terms for which they held out a week since. And they did not 
all seek in vain for new work. 

Girder and tank plates, with sheets, chain and cable iron, a 
few slit rods and hoops evinced some movement. Girder plates 
are now to be had at as low as £7 10s., and tank plates at £7 5s. 
per ton, both quotations being the minimum, and the prices 
ranging upwards to 10s. over those figures. 

is week sees the completion of certain orders for barrel 
hoops for the United States, which formed part of a large order 
given out about a year since, but was postponed as to its uncom- 
portion, early this year, to resumed, however, two 
months ago. Further positive orders are deemed certain to be 
booked if prices are kept down upon this side. 
The somewhat considerable demand from the shipyards for 
ins and cables is keeping up the demand for cable iron, and 
there is prospect of an early falling off in that branch of trade 
hereabouts. 

The nail rods which are being turned out are mostly in satisfac- 
tion of the requirements of the East. Marked bars at £7 10s. 
were difficult to sell to-day ; but more could be done in medium 

common bars at from £6 5s. down to as low as £5 12s. 6d. as 
a minimum. Common bars made from rails are showing so 
rss mia in customers’ hands, and they are not growing in 
‘avour. 

Simultaneously there is a better business doing in puddled bars, 
for which 7s. 6d. a ton advance upon former purchases had to be 

iven this afternoon. In one case puddled bars are coming in 
rom South Wales. 

Cinder pigs were to-day mostly quoted from £2 2s, 6d. to £2, 
but might have been got at occasionally 2s. 6d. within the lower 
figure. All-mine pigs were held for £3 5s. to £3 7s. 6d. Hema- 
tites were more tightly held than last week at £3 10s. Consumers 
would have been allowed to buy smaller quantities than last 
week were offered at that figure; for there have been sales at the 
leading Lancashire furnaces in the past day or two upon terms 
which have virtually iucreased the value of hematite pigs 2s. 6d. 
upon the week. Yet buyers would not operate. They were 
ws chary of buying either Derbyshire, or Yorkshire, or 

orthampton pigs when the vendors insisted upon prices which 
were an advance of 2s. 6d. per ton on those at which they sold at 
this time last qurrter. few pig firms will this week consent to 
book for delivery beyond March next. 

Coal is in steadily increasing sale at from 10s. to 11s. per ton 
into trucks at the pits for “‘best deep” for Cannock Chase quali- 
ties, and 8s. 6d. for “‘shallow.” This is arise upon the summer 
minimum of 2s. on the “‘ deep,” and 6d. per ton on the “shallow.” 
Still 6s. 6d. delivered at the works continues to be the price at 
ae from the same district, forge coal can be got in large 


purchases. 

The mail from Australia, which has been received since my last 
letter, was not of great value as it was despatched in the middle 
of the month, and was not the regular monthly mail. Neverthe- 
less the advices showed that the Australians are gradually 
recovering an improved pecuniary position, their sales of wool 
and of other produce having yielded larger revenue than for 
several years The reports likewise told that the Inter- 
national Exhibition at Melbourne was not interfering so much 
with business as had been expected. The latest African advices 
bring na for cultivating tools, in particular from Natal and 

urg. 

An engineering order from Spain has lately come into the dis- 
trict in connection with a wire rope tramway that is about to be 
constructed in one of the towns of Spain. It is for the pulleys 
and ze shafting, and has been booked by Mr. Thomas Hol- 
croft, of Bilston. eanait the other work which the same firm 
have under execution, is a blast engine of 


size, for use at 
some neighbouring pig-making furnaces, and a considerable order 


for pipes of 18in. diameter and 16ft. long, for hot-air oven pur- 
The works are running over time. 

Touching the lighter industries of the district, it is noteworthy 
that home business does not shaw indications of a tendency of 
extensive buying. At the same time the purchasing usual at this 
period in advance of Christmas is maintained, and travellers now 
returning from their Scotch rounds report as much success as 
they have ever been able to record. Makers are asked by a 
buyers in London for goods to compete with the American loc 
which is again being bought by the metropolitan builders. Steel 
aay whether heavy or light, have had but a poor season as yet, 

our days a week having been about the maximum of time run. 

The master chainmakers in the Cradley Heath district: have 
conceded an advance of wages to the operatives engaged in the 
manufacture of ‘‘dollied” chain ranging from 10 to 15 per cent. 

At joint meetings of operative horse-nailmakers and employers, 
held on Tuesday at Lye Waste and Old Hill, it was decided by 
the men not to work any longer at less than 3s. per 1000, and the 
nailers at work were called upon to pay a levy to support the 
operatives, who would strike if offered less than this sum. 

A memorial upon the subject of the Spanish and Portuguese 
treaties was forwarded to the Foreign-offive by the Wolverhamp- 
ton Chamber of Commerce on Saturday. Much stress was laid upon 
the assertion that electro-plated goods were smuggled through 
the Customs-houses packed in saucepans and other hollow wares. 
Bribery of officials, too, was mentioned as a prevalent abuse. 
The Council asked that an attempt might be made to get the 
duties reduced. A committee was appointed to collect statistics 
relating to the staple industries of the district, with a view to 
classifying the principal manufactures for the information of the 
Home-office in future treaty negotiations. . 

Out of a total of eighty-eight iron tubes or cylinders required 
to line the sinking through the water-bearing strata at the Can- 
nock and Huntingdon Colliery Company’s No. 2 shaft, sixty-one 
are already in position, and by the end of next week it is hoped 
to have the full number lowered. When this has been done, the 
lowering of concrete to fill up the spaces between the outside of 
the tubing and the earth sides of the shaft will be commenced ; 
and after the accumulated water has been pumped out, prepara- 
tions will be made for continuing the sinking operations by the 
ordinary method. 

At a meeting of Cannock Chase miners on Tuesday, held to 
consider the Employers’ Liability Act, it was stated that the 
Attorney-General had decided that where stallmen employed men 
under them, the stallmen would be responsible in case of acci- 
dent. It was decided to form an insurance society, or permanent 
relief fund, the master to subscribe 25 or 30 per cent. to the fund, 
and the men to contribute to it the money at present paid into 
the field clubs. Compensation is to be given to every person 
injured in the pits, instead of compensation to those only who 
might be adaned through the negligence of the employer. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE pig iron market at oo yesterday was a little 
easier, no doubt in sympathy with the Glasgow market. This had 
fallen over 1s. per ton the day before, reaching about 52s. 8d. The 

rice of No. 3 Cleveland at the close of the market was 39s. 6d. 
or present, and 40s. 6d. for postponed delivery. Forge iron was 
ls. lower, warrants 1s. 6d. higher. The stock in Connal’s 
Middlesbrough stores has increased 2106 tons during the week, 
and now amounts to a total of 117,560 tons. Their 
stock at Glasgow is 422,616 tons. ‘The shipments from 
the Tees have continued heavy, but have been mainly to 
Scotland. The iron is taken northward and through the canal, 
at the west end of which it is put into stock. This isin anticipa- 
tion of frosts, which will no doubt soon begin to stop canal navi- 
gation. It is obvious, however, that the practice of transferring 
stock from one place to another, legitimate though it may be, 
is somewhat misleading to the uninitiated. Whilst it assists to 
maintain the shipments, and to keep down the stocks at Middles- 
brough, it is jee producing a heavy stock elsewhere which does 
not appear in any statistical returns. A large proportion of 
recent shipments are therefore in a certain sense artificial. Not- 
withstanding all this it is expeeted that the stocks for November 
will be found to have increased several thousand tons. The 
actual statistics will, however, not be known for a few days. 
Another proof of the present abundance of pig iron is that deli- 
very of iron bought is being largely delayed by the buyers. 
Merchant purchasers are willingly paying a fine of 3d. per ton in 
some cases rather than take out iron which they cannot dispose 
of at the moment. 

Manufactured iron continues steady. Plates for shipbuilding 
are £6 15s. at works, £6 17s. 6d. delivered to local y works, 
or f.o.b., £7 delivered into yards on the Tyne or Wear, and 
£6 19s. into yards or f.o.b. Hartlepool. Shipbuilders are actuall 
giving these prices for large quantities, delivery over the first half 
of next year, and a little more where delivery is more postponed, 
or where there are special circumstances. Angles are 15s. and 
bar iron 20s. per ton less than plates. Prices in all cases are for 
cash, less 24 per cent. Some of the plate makers complain of 
shortness of specifications. This has arisen from Tyne shipbuilders 

tponing delivery on account of partial strikes at the yards. 
or instance, the rivetters at the yard of Messrs. C. Mitchell and 
Co., Low Walker, have been out on strike since Thursday last, 
over some trifling matterscarcely comprehensibletothe uninitiated. 
Three hundred rivetters are out of their own accord, and 150 
“* holders-up” are thrown idle whether they likeit ornot. There 
is no immediate Fen 2: of settlement. At the yard of Messrs. 
Wigham Richardson, and Co., Wallsend, the angle-iron smiths 
have been on strike for about a week, against a proposed 
reduction in their wages. They are not many in number, but 
the work they do is an essential part of naval construction, 
and the inconvenience of a stoppage is great. The wages 
earned hitherto by this class of workmen when fully employed 
are said to be very high, and out of all proportion to the skill 
and labour needed. 

A more serious dispute is going on at the yard of Messrs, 
Schlessinger, Davis, and Co., of Wallsend. There the platers’ 
helpers, to the number of seventy-four, turned out three weeks 
ago without notice for an advance of wages. Their places 
were sought to be supplied about a week since by a body of 
men brought from Scotland. These, however, with three excep- 
tions, refused to work when informed that a dispute existed. On 
Monday — — batch of from sixty to seventy men 
arrived by the Aberdeen boat, and it remains to be seen how they 
will settle. They are being lodged at Newcastle, and are 
brought to and fro to their work daily. Yesterday twenty-four 
of the original ‘‘turn-outs” were summoned before the Tyne- 
mouth magistrates, and were fined 28s. each, besides costs. The 
firm stated that the loss to them which had arisen from the action 
of these misguided men amounted to £600. Thus, when trade 
revives, and there is “a bit of bread to get,” it is thrown 
away by reckless simpletons. 

Messrs. Furness and Co., of West Hartlepool, are now running 
a line of steamers from that port to the United States. They 
bring over live cattle, dead meat, and other American produce, 
and they take back iron or steel. The screw steamer Wilton 
arrived on apices having landed at on forty American 
cattle in good condition, that being the full number shipped at 
New York. The s.s, Lampets, which sailed yesterday—Tuesday 
—for Philadelphia, had on board the first lot of steel blooms 
consigned to that port from the works of Messrs. Bolckow, 
Vaughan, and Co., of Middlesbrough. Why should not a 
similar direct line of regular traders be s from the Tees, 
where the pig and manufactured iron and the steel blooms are 
principally produced, and at the towns on the banks of which an 
almost unlimited quantity of American produce is consumed? 


American fresh meat ships are now multiplying fast in Mi 
brough, Stockton, Redcar, Darlington, and ‘the 
of South Durham; and the amount of bacon, butter cheese 
flour, &c., from the same source of supply consumed week is 
enormous. Yet we find that supply coming habitually ‘vig 
Liverpool, Glasgow, and London; and the return freights of 
iron and steel going vid West Hartlepool! These things should 
Beard f Arb: Darl 

‘’he Board of Arbitration met at Darlington, on Sat 
consider the claim of the more highly 
ih per cent. reduction made in their wages about.a year since, as 
the result of a reference, should now be restored to them. Mr. 
David Dale was again agreed upon as referee by both sides, 

It was argued by Mr. Trow on behalf of the claimants, the 
position of the plate trade—which only is involved—having im- 
proved so that prices have risen about 20s. per ton, that there was 
no reasonable ground for continuing the lower rate to the opera. 
tives. It was contended by Mr. Jenkins and Mr. Whitwell on 
behalf of the employers, that the men concerned are still ver 
highly paid, in proportion to their skill, labour, and responsi- 
bility ; that the greater part of what was taken off has actually 
been returned to them by a subsequent and supplementary award 
of Mr. Dale’s; and that having agreed to a sliding scale, com- 
mencing with the present year and binding for two years, they 
are not entitled to raise this or any other question of the kind 
till the termination of that period. Having heard both sides 
Mr. Dale reserved judgment. Bearing on this subject, it is q 
matter of general comment how completely Mr. Macdonald, M.P, 
seems lately to have altered his opinions. After having for years 
been rather an advocate of strikes and restrictions as coercive 
measures, he politely intimates that no one endowed with ordin: 
wisdom, would risk drivinj; away trade by resorting to cw | 
devices. Well done, Mr. Macdonald! 

Puddler’s tap, the impure cinder which comes from puddlinz 
furnaces, and of which each furnace produces about five tons per 
week, is, after being for years a drug and a nuisance, now much 
in demand. The Consett Company have bought up the whole 
produce from two of the Middlesbrough manufactured iron 
works for 1881, and Messrs. Bolckow and Vaughan from a third 
works. From the only other one a portion of the make is dis. 

of for a portion of the ensuing year. The prices paid vary 
rom nothing to 1s. per ton f.o.t. It is not yet fully known what 
will be done with the tap. Two or three years since the Consett 
Company was a large mrchaser, but after a time it ceased 
buying altogether. Itis believed it used it for making a kind 
of cinder pig to be employed in precipitating copper in cupifer- 
ous streams in Spain. Making pigs for this _ se is indeed a 
trade of no inconsiderable dimensions. One Middlesbrough firm 
alone has exported this year 12,000 to 15,000 tons. The pigs are 
a special size, generally not above 2in. square in section, in order 
to present a large surface in proportion to their weight. They 
are placed in and across the streams, and whilst becoming 
oxidised themselves, reduce the cuprous oxide in the water, re- 
sulting in a deposit of metallic copper in the form of granules 
upon the pigs. These are taken up and the copper wiped off 
from time to time till the iron is finally rusted away. There 
is a difference of practice among metallurgists as to the 
kind of pig iron best suited for the purpose. Some will 
have good prey iron, others nearer white; whilst, again, 
there are those who will take for the purpose any quality 
which bears the semblance of pig iron. It is supposed that 
it is for making such pigs that some of the puddler’s tap is 
now er bought up. In the case of the Eston firm, however, it 
is probable that they intend to make a phosphorised pig for use in 
their basic-lined converters. 

At the Middlesbrough works of Messrs. Bolckow and Vaughan, 
what is known as “scrapping” is being — indulged in—that 
is, all the old rolling alll mamhien is being broken up and sold. 
The destruction is of a most relentless character. Engines, 
hammers, fly-wheels, trams, rolls, standards, bed-plates, heavy or 
light, cast or wrought; all is mede up into convenient lots of 
scrap iron, and sold by private contract to brokers to get a profit 
on if they can. From this source only the district is at the 
moment being deluged with scrap. it is said that Messrs. 
Bolckow anda Vaughan intend to concentrate more and more at 
Eston, and are even contemplating selling or leasing part of their 
Middlesbrough works. ‘ 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TuE colliers, encouraged by the recent advances in the prices 
of household coal, are agitating, though in a quiet way, for more 
wages. The rise they are at present seeking is 15 per cent. 

Temteu last week that Messrs. Steel, Tozer, and Hamp- 
ton, Phcenix Bessemer Works, Ickles, Rotherham, had received 
two orders for steel rails from the Midland Railway Company 
and the London and South-Western Company. learn this 
week that the balance of the order for the latter company has 
been placed at the Ebbw Vale Works, in Wales, at £6 8s. 6d. per 
ton delivered at Redbridge. The railway rate from Sheffield to 
Redbridge is 27s. 6d. per ton. As Ebbw Vale send by water to 
Southampton, they will be able to make more profit out of rails 
than any Sheffield firm who have to pay the exceptionally high 
railway charges. 

The Dronfield Steel Works— Messrs. Wilson, Cammell, and Co. 
—have secured a heavy order for steel rails for an Indian rail- 
way at something over £6 per ton. 

he demand for Bessemer steel in ingot is again heavy, and 
most of the leading makers are declining to book forward at the 
present rates, but will deliver subject roy ot Ha paid at the market 
rate on the day of delivery. : 

Quotations are as follows: — Ordinary sawn end billets, 
£6 12s, 6d. to £7 per ton, subject to 24 per cent. discount at one 
month ; marked ingots, £8 per ton; super ingots, containing 4 
large admixture of foreign iron, £9 per ton. 

he advance of 5 per cent. in local irons last week has been 
maintained, and there is an improved demand for sheets and 
plates, £10 to £11 5s. Boiler plates 
of highest brand are fetching as high as £12 per ton. The Bes- 
semer makers are now sending out 1 quantities of both ship 
and boiler plates. Ship plates are selling at works at £13 to 
£14 10s. per ton; best steel boiler plates, £14 to £16 per ton. 

An interesting ceremony took place at Elsecar on Monday, Mr. 

rge Dawes, of the Milton and Elsecar Ironworks, having 
been presented with his portrait, to commemorate the renewing 
by Mr. Dawes of the lease of the Milton and Elsecar Ironworks. 

r. Dawes has had the lease of Milton Ironworks for thirty-two 
years, and has always been on the very best of terms with his 
workmen, who, with the tradesmen of the district, combined to 
recognise the occasion in the manner mentioned. 

On Saturday evening a considerable part of Sheffield was in 
complete darkness between 8.10 and 8.30. The company 8 
officials informed me that the sudden extinction of the gas was 
“caused by a fo.eman closing a valve without the knowled 
of, and contrary to the instructions given by, the engineer of the 

as company.” The Midland station was in complete darkness 
or twenty-five minutes. Fortunately the area sneaks and pick- 
pockets did not know of the twenty-five minutes affair in time 
to take advantage of the favourable opportunity it afforded for 
light-fingered enterprise. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Trere has been rather less animation in the iron market this 
week, and prices are somewhat lower. A few orders are being 
booked for spring delivery of igs for the United States, but the 
trade is likely to be quiet anti e close of the year. ship- 
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ments are much lower than has been usual since 
t year began, but they are fully up to 
the ate last year. ‘The arrivals 


so that 
has at! 
it is 
sy A most part at once utilised in the manu- 
factured ironworks, along with a large quantity 
of Scotch No. 4. For several weeks Gartsherrie 
and one or two other first-class brands have 
been sold forward, and there are reports to the 
effect that the stocks in makers’ hands are very 
low. These do not seem as yet, however, to 
implicitly credited, else the market would have 
been stronger this week. ‘The number of furnaces 
in blast is the same as last week, viz., 120, as 
compared with ninety-nine at the same date last 
ear. Inthecourse of the past week the stock 
in Messrs. Connal and Co,’s stores was aug- 
mented by 2414 tons, and now amounts in the 
aggregate to 482,004 tons. k 

The warrant market has not been quite so 
active this week. Business was done on Friday 
forenoon at 52s. 6d. fourteen days and one 
month, and 52s. 4d. cash, the afternoon quota- 
tions being 52s. 44d. to 52s. 6d. cash, and 
52s, 74d. one month, The market was dull on 
Monday forenoon, when business was done at 
from 32s, 7d. to 52s. 9d. cash, and 52s, 104d. one 
month. In the afternoon quotations ranged 
from 52s. 5d. to 52s. 3d. cash, and from 52s. iad. 
to 52s. 4d. one month. On Tuesday the market 
was flat, with business at 52s. 4}d. to 52s. 14d. 
one month, and 52s, 2d. to 51s. 11d. cash. On 
Wednesday business was done between 51s. 6d. 
and 51s. 94. cash and 51s, 11d. one month. To- 
day—Thursday—the market was quiet, but 
steady, with transactions at 51s, 9d. to 51s, 7d. 
cash, improving to 51s, 84d. 

Shipping brands of makers’ iron are reduced 
about 6d. per ton. all round in sympathy with 
warrants. 

The malleable trade continues active, and it is 
reported that one or two works which have been 
stopped for a series of years are about to be re- 
opened, while there are proposals for the esta- 
blishment of additional steel works. 

Last week’s shipments of iron manufactures 
from the Clyde embraced worth of ma- 
chinery, of which £1880 went to Rangoon, and 
£1060 to Manilla; £3467 sewing machines, of 
which £2391 went to Adelaide, and £1576 to 
Antwerp; £19,200 miscellaneous articles, of 
which £8500 went to Adelaide, £5550 to 
Manilla, £2200 to Rangoon, £1200 to Boston, 
and £1160 to Oporto. 

The coal trade continues fairly active in both 
home and foreign departments. The ship t 
from Glasgow in the course of the past week 
amounted to 13,079 tons, being 1705 over those 
of the previous week. ‘Three-fourths of the 
exports were from abroad, the remainder going 
coastwise. The shipments at Greenock were 
1864 tons, and those from Troon 6527 tons. 
There is no change in the prices, and the sup- 
plies from the collieries are abundant for all pur- 

There is also a fair trade in the eastern 
mining counties, but the .o-~ of vesseis have 
poe somewhat irregular. Prices are not quite 
so firm. 

The ironworkers at the Coatbridge and 
Motherwell districts of Lanarkshire have had 
their wages advanced by 74 per cent. in accord- 
ance with a recent advance in the North of 
England, by which the wages here are regulated. 
This means an actual rise of only 5 per cent., 
however, as a reduction of 2) was elt a short 
time ago. 

The colliers of Fife and Clackmannan have 
petitioned their employers for an increase of 6d. 
per day on their present wages. 

In « variety of cases the shipbuilders and 
marine engineers of the Clyde have 
their workmen an advance of pay, in some 
instances 6 and in most 74 per cent. A few of 
the employers have in the meantime declined to 
give the advance, and the result has been a 
number of petty sectional strikes, which are 
causing no little inconvenience and irritation. 
It is well undeistood that the movement has no 
countenance from the unions, the leaders of it 
being individuals who are threatening all sorts 
of consequences if the masters do not at once 
comply with their request, while at the same 
time they have no funds whatever to support 
the men whom they call out on_ strike. 
There is reason to believe that the conduct of 
these would-be leaders is doing more harm than 
good to the cause of the workmen. 

During the month just closed, fourteen vessels 
with an aggregate tonnage of 26,360 were 
launched on the Clyde, as compared with thir- 
teen vessels of 20,100 tons in November, 1879. 
In the eleven months the launches number a 
fleet of 216 vessels, with a total tonnage of 
213,560, as compared with 171 vessels of 157,500 
tons in the corresponding period of last year. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Durtne the week there has been a fair t 


by Middlesbrough makers. The. finished iron 
trade is still only dull, and many of the manu- 
facturers in this district complain that but little 
new business is coming to hand, although a few 
of the forges are fairly busy. To seure orders 
low prices are still quoted. bars delivered 
into the Manchester district are quoted at about 
£5 15s, Sw ton, hoops at about £6 5s, 6d. to 
£6 7s. 6d,, and plates at about £7 7s. 6d. per ton. 

Amongst founders and engineers less activity 
is reported, but this may be taken as the natural 
consequence of the near approach of the close of 
the year. 

Inthe coal trade the advance, of which I spoke 
a cco last week, has been carried out by the 
eading firms in the Manchester district, but the 
recent exceptionally mild weather seems to have 
operated rather as a check upon this upward 
movement being carried out generally in other 
districts. There is, however, a hardening 
tendency in the price of round roals, colliery 
proprietors in most cases asking higher prices 
although they do not seem at present prepared 
to commit themselves to any definite material 
advance in their quotations. The average quo- 
tations at the pit mouth are about 9s. to 9s. 6d. 
for best coal, 7s. to 7s. 6d. for seconds, 6s. to 
6s. 6d, for common coal, 4s. to 4s. 6d. for burgy, 
and 3s, to 3s. 6d. per ton for good slack. 

The shipping trade, although not very brisk, 
is improving, and as a rule better prices are 
obtainable. 

The advance of miners’ wages at the Man- 
chestester collieries, which has been followed by 
one of the large firms in the Atherton and 
Tylderley district, has naturally encouraged the 
agitation in other districts, and although, the 
colliery proprietors in West Lancashire do not 
consider that they are at — in a position to 
pay any higher wages to their men, it is not im- 
probable that they will be compelled to take 
some steps in this direction. 

The demand for hematite pig iron is scarcely 
so active as of late in the North Lancashire 
and Cumberland district, but the market is 
very firm nevertheless, and many makers are 
still refusing to sell except at full values, 62s. 
to 65s. is the value of No. 3 forge iron, and 
Bessemer qualities all round realise from 64s. 
to 67s. at makers’ works. It is noteworthy that 
preparations are being made in various parts of 
the district to put in blast furnaces which for 
some time have been standing idle. It is 
therefore evident that there is confidence in the 
future; indeed, in several departments of 
industry there are evidences of a great develop- 
ment and of a very busy state of things next 
year. In the steel trade there is a considerable 
activity, and although prices are reported to 
be low it is evident there will be a very large 
trade in the future, inasmuch as the inquiry 
is growing, and a request is springing up for 
other ities of steel other than those which 
form the feature of the manufacture of this 
district. Plates, and other goods in steel, 
will shortly be produced in large quantities, 
as an extensive plant is being put down for 
this purpose at the works at Barrow. Finished 
iron is in considerable request. Iron ore steady. 
Coal and coke in full demand. Shipping fairly 
employed. 


WALES AND ADJOINING 
COUNTIES. 
(From our own Correspondent.) 

Ir has been announced, with some degree of 
authority, that the Marquis of Bute is on the 
eve of taking more direct interest in the docks 
at Cardiff, and that Mr. W. Lewis, the able 
mineral agent of the marquis, will have sole 
management. <A better appointment could not 
be made. Mr. Lewis is already the directin 
mind of the great coal trade, and in its vari 
ramifications, whether as — the legal or the 
financial, is thoroughly at home. His appoint- 
ment may taken as insuring the thorough 
development of the great coal-fields, and the 
harmonious action of dock and pit, to the full 
benefit of the district. Cardiff, in the person of 
its council, has serious thoughts of endeavouring 
to buy the docks, and thus imitate Bristol, 
which is on the eve—this week, I believe—of 
making a bid for Monmouth. I think they may 
now safely let the matter rest. ‘The new > 
by which the trusteeship of the docks is annul ed 
with Mr. Lewis’s appointment, will give all that 


Cardiff requires. 
The Tatt Vale Railwa: ae has begun 
its connection with the Clydach Vale. It 


starts between pon deo and Navigation. 

Mr. Snape, I hear, has been appointed one of 
the engineers cf the new line from Newport, 
Mon., to the Rhondda. 

The coal trade continues active, and the 
shippers at Cardiff, Newport, and Swansea 
have as much as they can do. 

The total coal sent away foreign from Wales 
last week was quite up to the average, being a 
little in excess of 130,000 tons, of which Cardiff 
sent 96,000. 

I fully expect this month to see an advance, 
the d d is so well sustained, and qualities 


of business doing in the iron trade of this district, 
but within the last day or two the unfavourable 
PS ame which have been received from the 
Glasgow and Middlesbrough markets have 
tended rather to check buyers in giving out 
further orders, and there was only a dull market 
at Manchester on Tuesday. Makers, however, 
are generally so well sold up to the end of the 
first quarter of next year, which is as far as they 
care to go at present, that they are not at all 
pressing sellers, and prices as a rule are firm. 
sancashire makers of pig iron are very firm in 
their prices, and for delivery into the Manchester 
district they are not quodae under 46s, 6d. for 
No. 4 forge, and 47s, 6d. for No. 3 foundry, less 
24 per cent, 
or delivery into the Manchester district the 
average Lincolnshire and Derbyshire quotations 
have been about 46s. for No. 4 forge Lincoln- 
shire, and 47s. for No. 3 foundry, less 24; and 
47s, 6d. for No. 4 forge Derbyshire, and 48s. 6d. 
for No, 3 foundry, less 24 per cent. In Middles- 
brough iron, although some sales are made to 
Manchester dealers, they are not for delivery 
into this district, and so far as consumers here 
are concerned North-country brands are alto- 
gether out of this market at the prices quoted 


for coke and ironmaking so well sought after, 
that the supplying power is taxed to its utter- 
most, and anything like an addition to the 
demand must send prices up the same as York- 
shire. The Powells Duffryn a pd has secured 
a contract with the Royal Mail Steam Packet 
Company for 75,000 tons; Tylors Merthyr, a 
Rhondda firm, 25,000; and the Risca, 50,000. 
Good, steady, general business, with the addition 


' of these heavy contracts, augur well. 


Coke is in steady requirement at improved 
prices, and makers are showing a caution in 
the acceptance of long contracts, which shows 
very forcibly that they believe there is a time 
coming of much advanced prices. This ina great 
measure is due to the briskness which has slowly 
crept into the iron trade. I do not remember a 
time when the prospects of iron and steel looked 
more steady and promising. There has been no 
bound, no artificial and temporary change from 
a lethargic to an active one, but a slow, sure 
progress, which is taken by those well versed in 
the trade as more promising than any signs for 
several years past. Prices, too, are going up, 
and stocks are being held tightly. Of these 
many good makers are holders, and may now 
reap decisive advantages 


} 


The Hirwain—Stuart—Works are holders of 
fine pig, for which I anticipate a run. American 
buyers are already prospecting about their big 
railway. 

Seven thousand tons of iron rails, steel rails, bar, 
&c., left the Welsh ports during the last week, 
and good orders are in hand for the Australian 
colonies, New Orleans, Brazil, Vera Cruz, 
Portugal, and South America. 

One of the Monmouthshire firms has closed a 
contract for 6000 tons steel rails, £6 f.o.b. 

ms advances are made in iron quotations, 
but lists remain unaltered for the present. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants oy the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tue Enxoineer at 
which the Specification they require is referred to, instead 
of ging the proper number of the Specification. The 
nustake has been made by looking at Tue ENGINEER 
Index and giving the nun-bers there found, which only 
refer to pages, in place of turning to those pages and 
Anding the numbers of the Specification.] 


Grants and Dates of Provisional Pro- 
tection for Six Months, 

4473. Printino Macuinery, A. Sauvée, Parliament- 
street, Westminster.—2nd November, 1880. 

4477. ForminG Junctions with Kaitways of Brancu 
Lines, &c., illiams, Parliament-street, 
Westminster.—2nd November, 1880. 

4479. Puppinc Furnaces, W. Griffiths, Greet’s-green, 
West Bromwich.—2nd November, 1880. 

4481. Wire Ropes, F. W. Scott, Atlas Patent Steel and 
Iron Wire Rope Works, Redditch. —3rd N ber, 
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4485. Incot Mou.ps, D. McKechnie, Stevenston.—3rd 
November, 1880. 

4487. WaTeR Supp.y Apparatus, T. Kennedy, Kil- 
marnock.—3rd November, 1880. 

4491. Preventinc Exposions, T. Canning and W. E. 
Thomas, Newport.—3rd Novenber, 1880. 

4493. MetaL PLaninc Macuaives, H. Oirick, Leaden- 
hall-street, London.—A communication from J. H. 
Greenwood, Columbus, U.8.—3rd November, 1880. 

4495. ELecrric LicntinG Apparatus, W. R. Lake, 
Southampton-buildings, London. — A communica- 
tion from J. V. Nichols, Brooklyn, U.s. — 3rd 
November, 1880. 


4497. RatLway CaRriaGE or Wacon Covup.inos, W. 
Thomas, Baed’s Well, Llantrissant.—3rd November, 
1880. 

4499. Recisterinc Tap, J. A. Muller, Craven-street, 
Strand, London.—3rd November, 1880. 

4501. Smoke ConsumMING Stoves, &c., J. H. Bourlay, 
Frankley.—3rd November, 1880. 

4303. BinpinG or Hocper, J. MacCunn, Greenock. 
—4th November, 1880. 

4505. Cummngey CowL or Can, A. Thomson and R. 
Anderson, Glasgow.—4th November, 1880. 

4507. CarDING Enoines, G. and E. Ashworth, Man- 
chester.—4th November, 1880. 

4509. Disinrectants to WATE-CLOSETS, 
&c., E. Warner, Stowmarket.—4th November, 1:80. 

4511. Fornaces, J. Mactear, Glasgow.—4th November, 


4517. CHarr-cuTTer, C. P. Spangberg, Ofverums Bruk, 
Sweden.—4th November, 1880. 

4519. OxipIsinc or AGEING DisT'LLED, &c., Liquips, 
W. R. Lake, Southampton-buildings, London.—A 
communication from J. W. Ramsay, Brooklyn, U.8. 
—4th November, 1880. 

4521. Rivettinc Apparatus, R. H. Tweddell, Delahay- 
street, Westminster.—4th WN ber, 1880. 

4523. BREECH-LOADING MecHanisM for T. 
Nordenfelt, St. Swithin’s-lane, London.—A commu- 
nication from H. Palmcrantz, Stockholm, Sweden. 
—4th November, 1880. 

4527. Fusinc Iron Ores, &c., R. Lancaster and E. 8. 
Samuel, Liverpool.—4th Novender, 1880. 

4531. Steam Hoists, T. Archer, Gateshead.—5th No- 


vember, 1880. 

4533. Mera. Jornts, &c., E. Ward and W. Bevis, Maid- 
stone.—5th November, 1880. 

4537. Brace.ets, &c., W. West, Birmingham.—Sth 
November, 

4539. Tarcets and Burrs, R. Neilson, King’s-cross- 
road, London.—5th November, 1880. 

4541. Puriryinc ALconoL, W. A. Barlow, St. Paul’s- 
churchyard, London.—A communication from L. 
Naudin and J. Schneider, Paris.—5th November, 1880. 

4543. Jacguarp Neeptes, W. Martin and J. Hind, 
Nottingham. -5th Novemter, 1880. 

4545. Pipe Coupiines, Nuts, &c., W. Stainton, Liver- 

pool-street, King’s-cross, London.—6th November, 
0. 


1881 
4547. Gas Enoine, T. D. Macfarlane, Glasgow.—6th 
October, 188 '. 


4549. Betts or Banps, J. Heap, Ashton-under-Lyne.— 
6th October, 1880. 

4551. Pickers, T. 8. Scarborough and J. Moore, Halifax. 
—6th November, 1380. 

4553. Torninc, ScrewinG, and DriLuinc MacuHINEs, 

. W. Hulse, Manchester.— 6th Ni ber, 1880. 

4555. CenrRirucaL Macuinges, C. D. Abel, South- 
ampton-buildings, London.—A communication from 
E. gen, Cologne.—6th November, 1880. 

4557. Locker and Watcn Fastenincs, F. Velati, 
Euston-road, London.—6th November, 1880. 

4559. Lusricatine Ax es, W. 8. Laycock, Sheffield.— 
6th November, 1880. 

4561. Furnaces, &., F. J. Cheesbrough, Liverpool.— 
A communication from F. Jauner, Vienna.—6th No- 
vember, 1880. 

4563. Hot-waTer Borers, R. Coles, Coventry.—6th 
November, 1880. 

4565. Lire Rarts, &c., T. Cornish, London-street, 
Fenchurch-street, London.—6th November, 1880. 

4569. Batrery and Macuine Guns, T. Kiernan, Water- 
ford.—6th November’, 1880. 

3528. Burrer, W. L. Bradford, Manchester. — 31st 
August, 1880. 

8702. CoLoURED Prints, W. Morgan- 
Brown, Southampton-buildings, London.—A com- 
munication from T, Pixis, Munich.—11th September, 
1880. 

8810. Recorpinc the Numper of Persons ENTERING 
OmnisusEs, &c., J. J. Seurich, Dresden.—20th 
tember, 1880. 

$814. Gas Ovens, T. Fletcher, F.C.S., Warrington.— 
20th September, 1880. 

8874. Parer, J. Wetter, Strand, Westminster.—A com- 
munication from P. H. H. Neumann, Brussels.—24th 
September, 1880. 

8888. Securine the Weicut Rorg tothe Weicut Lever 
in Looms, W. Houlker, Accrington.—25th September, 


1880. 

8898. Puriryinc Sewace, &c., C. Dickinson, Agbrigg, 
near Wakefield.—25th September, 1830. 

4014. Preservine Liquips, &c., H. A. Bonneville, 
Cannon-street, London.—A communication from A. 
Robert, Paris.—4th October, 1880. 

4028. A DveRTISING, J. H. Johnson, Lincoln’s-inn-fields, 
London.—A communication from J. Paillard 


4084. Disinrectinc Apparatus, T. Duggan, Dublin.— 
8th October, 1880. 

4097. Drcoratine Woop, &&., H. C. Webb, Worcester. 
—S8th October, 1880. 


4148. Supportine Specracues, J. Betjemann, Penton- 
ville-road, London.—12th October, 1880. 

4162, Dyzina Yarn, &&., J. Chadwick and J. H. 

er, derton.—13th October, 1880. 

4172. Inrusions, C. J. Sims, Throgmorton - street 
London.—13th October, 1880. 

4200. Expiosive Compounps, P. M. Justice, South- 
ampton - buildings, London. — A communication 
from H. Prodhomme, Putte Cappellen.—15th October, 


1880. 

4219. Pianorortes, H. R. Schreiber, Bloomsbury.— 
15th October, 1880. 

4226. Rotary Enorves, J. 8. Chenhall, Bristol.—16th 


ber, 1880. 

4232. Frinces and Trruminos, J. Wrenshaw, Dalston, 
and T. P. Dunkerley, Macclesfield.—18¢h October, 1880. 

4246. VENTILATING BurLpinos, &c., C. Giuliano, Picca- 
dilly, London.—18th October, 1880. 

4249. Giazina, &c., Papers ROLLED Rounp Bossins, 
A. J. Deblon, Lille.—19th October, 1880. 

&c., H. C. Bull, Liverpool.— 20th October, 


4287. Biscurr Makino Macuings, C. Harvey, Preston. 

October, 1880. ‘ 
4. STEREOTYPE Piates, A. M. Clar! 
London.—A communication from 
Paris.—22nd October, 1880. 

4348. ExcLupinc Air from Empty Casks, F. Baxter, 
Burton-on-Trent.—25th October, 1880. 

4356. AERATED Beveraces, L. Shapter, Barnfield.— 
25th Octuber, 1880. 

4392. Fricrion Coupiincs, W. Mather, Salford.—A 
communication from J. Hunter and Son, North 
Adams, U.8.— 27th October, 1880. 

4400. CoLourep Corton, &c., T. Holliday, Huddersfield, 
—28th October, 1880. 

4406. Spinnino, F. Craven and A. Craven, Bradford.— 
28th October, 1880. 

4408. PHotomerers, G. W. von Nawrocki, Berlin.—A 
communication from Dr. W. 8. Limbeck, Langend- 
reer.—28th October, 1*80. 

4410. Yarn WinpDING Frames, J. A. Bennett, Stely- 
bridge.—28th October, 1880. 

4414. Stroup Fastreninos, C. D, Saunders, J. F. H. 
Shepherd, and L. Saunders, Bartlett’s-buildings, 
London. —28th October, 1880. 

4416. and Winpine Yarns or Tureaps, &c., 
LE. Whalley, Manchester, and J. H. Stott, Rochdale. 
~—29th October, 1880. 

4421. Prime Movers, G. Wilkinson, Manchester.—29th 
October, 1880. 

4422. Bac Maxixc, H. Rankin, Harman-street, Kings- 
land-road, London.—29th October, 1880. 

4424. Vatve Gear, J. Crighton, R. Crighton, and P. 
Chell, Manchester.—29th October, 1820. 

4426. Bearinc Sprinos, I. A. Timmis, Westminster.— 
29th October, 1880. 

4428. ELecrric Lamps, J. H. Johnson, Lincoln’s-inn- 
fields, London.—A communication from A. Berjot, 
Paris.—29th October, 1880. 

4430. Sewinc Macurnes, 8. Keats, and A. Keats, 
Worship-street, London.—29th October, 1880. 

4432, VeLocipepes, W. Hillman, Coventry.—29th Octo- 


ber, 1880. 

4434. Recorpind Apparatus, T. M. 
oote, Southampton-buildings, London.—30th Octo- 
ber, 1880. 


4436. Looms for Weavina, I. Bradshaw, Preston.—30th 
October, 1880. 

4444. E_ecrric Gas LicuTinc Apparatus, H. H. Lake, 
Southampton-buildings, London.—A communication 
from F. W. Pelton, Boston, Massachusetts.—30th 
October, 1880. 

4446. Denotine Time, R. H. Ridout, Battersea. —30th 
October, 1880. 

4448. Fire-crates, E. R. Hollands, Stoke Newington- 
green, London.—30th October, 1880. 

4450. Unnarrine, &c., Skins, V. Lesage, Paris.—A 
communication from E. Chesnay, Paris.—lst Novem- 


ber, 

4452. Writinc Instruments, A. P. Hansen, Hamburg. 
—Ist November, 1880. 

4456. Hotpers for Emprorwery, &c, A. G. Duncan, 
Goldsmith-street, Wood-street, don.—A com- 

ication fro Reichenbach, St. Gall, Switzer- 

land.—lst November, 1880. 

4459. Tureap, W. A. Barlow, St. Paul’s- 


churchyard, London.—A communication from A. 
Monchablon, Paris.—1st November, 1880. 


.4462. Courtine Apparatus, H. H. Lake, Southampton- 


buildings, London.—A communication from A. 
Osterhout, Wayland, Michigan, U.S.—lst November, 
880. 


1880. 

4466. BLEacuIne TexTILE Fasrics, &c., G. Macaulay- 
Cruikshank, Glasgow.—A communication from V. 
Cauzique, Paris.—2nd November, 1880. 

4468. Furnaces, W. Black, South Shields, and T. 
Larkin, East Jarrow.—2nd November, 1880. 

4474. ToorHep WuHeEEts, J. A. Vickers and E. B. Burr, 
Upper Thames-street, London.—2nd November, 1880. 

4478. Looms, W. Holroyd and G. F. Holroyd, Bradford. 
—2nd November, 1880. 

4180. TricyLes, W. E. Hart, Wolverhampton.—2nd 
November, 1880. 

4482. TeLEPHONIC CaBLEs, EB. George and J. B. Morgan, 
Liverpool.—3:d November, 1880. 

448i. CoLLapsinc Sienat Bai, J. H. Shoebotham, 


Bir ber, 1880. 

4486. Boots and Snoss, J. Sharp and 8. Austin, Brad- 
ford —3rd November, 1880. 

4488. REGULATING the Spegep of Marine Encrnes, E. P. 
Alexander, Southampton - buildings, mdon. — A 
communication from C. J. A. Ziegler, Paris.—3rd 
November, 188v. 

Bh 


4490. Garters, J. M. Richard 
November, 1880. 

4406. Exrractinc Metats and SctpHur from 
W. W. Hughes, Bayswater.—3rd Novenbder, 1880. 

4500. SasH Fasteners, R. H. Bishop and A. 8. Bishop, 
Islington.—23rd November, 1889. 

4502. FLesu Guoves, I. Livermore, College-hill, Cannon- 
street, London.—3rd November, 1880. 

4504. Domestic FIREPLACES, A, Jennings, Glasgow.— 
4th November, 1880. 

4508. Naitinc Boxes, B. J. B. Mills, Southampton- 
buildings, London.—A communication from J. H 
Swift, Brooklyn.—4th November, 1880. 

4510. Stone Breakers, D. Stratton, Edinburgh.—A 
communication from A. Hope, Melbourne.j— 4th 
November, 1880. 

4512. Grinpisc Macuinery, T. J. Pickles, 8. Smith- 
son, and C. H. Pickles, Ravensthorpe.— 4th Noven- 
ber, 1880. 

4514. Dextrine Suear, W. F. Nast, Puris.—A com- 
munication from A. C. D. Poches, St. Amand les 
Eaux, France.—4th November, 1880. 

4516. TRansmitrine Heat, W. L. Wise, Whitehall- 

inst A icati from B. 


, West & 
Dresden, Saxony.—4th November, 1880. 
4520. Apparatus, J. 8. Stevenson, Dublin. 
—4th November, 1880. 
4522. EcoNnoMISING NirRovus 


tion from F. Benker and H. 


Propvucts, J. 


Lasne, Paris.—4th 


November, 1880. 
4524. Tittinc Casks and other VessEts, P. J. Catterall 
any 8. Crowley, Manchester.—4th N ber, 1880. 


4526. SornFace POLISHING, 
Weems, Johnstone, N.B., an 
gow.— 4th November, 1880. 

4528. IncrEastneG the ILLuminaTING Power of Coat 
Gas, J. Macdonald, Queen Victoria-street, Londen. 
—4th November, 1880. 

4532. DoMESTIC Firecrates, G. K. Hannay, Haver- 
thwaite.—5th N ber, 1880. 

4£71. Looms, &c., C. Campbell, Kirkcaldy.—8th Noveni- 
ber, 1880. 


&c., W. 
dC. D. Douglas, Glas- 


4575. VELOCIPEDES, . Butler, Wokingham. — 8th 
Novenber, 1880. 

4577. TrREaTING Concrete and Cement, H. Faija, 
Queen-street, Westminster.—8th November, 


\ 
of Middlesbrough pigs have been large, s0 much a — 
1880. 
by 
i 
4 
Nantes.— 4th October, 1880. 
4052. ALTERING the Hercut of Seats, &c., J. 8S. Henry, : 
Golden-lane, London.—A communication from V. aly 
Bareau and A. Croisé, Paris.—5th October, 1880. 
| 
| 
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Inventions Protected for Six Months on the 
Deposit of Complete Specifications. 
arms for Wacons, J. B. Sa 
m, U.S.—A communication from R. 
Miller, lantsville, U.S.- 18th November, 1889. 

4795. Gas-MaKING APPARATUS, Cc. F. Dieterich, Balti- 
more, U.S.—19th November, 1880. 

4850. Swircues, &c., 8. Pitt, Sutton.—A communica- 
tion from C. D. Haskins, New York, U.S.—23rd 
November, 1880. 

4866, ELECTRIC Licutinc Apparatus, W. R. Lake, 
tion from Moxim, Brooklyn, "U.S 
ion m H. 

November, 


Patents on which the Stamp Duty ot 

£50 has been Paid. 

4425. » METAL or Touses, J. Farmer, 

b 1 

4490. Johnson, Lincoln’s-inn-fields, 
London.—28th November, 1877. 

4537. Raus for Streer Tramways, &c., G. Levick, 
Gateshead-upon-Tyne, and iby, South- 
grove, Cardift.—lst December, 1877. 

4928. Conpensine, &c., Gas and other Vapours, T. N. 
Kirkham, Abingdon-street, Westminster, D. Hulett, 
High Holborn, London, and 8 Chandler, sen., and 
8. Chandler, jun., Newingtoa-causeway, London.— 

4 w. Ne 
4 URNACES an ILERS, wren otting- 
hill, London.—24th November, 1877 

4432. ELecrric J. Ra 
Middle-street, London.—24th November, 1877. 

4488. VaLvEes and Cyiinpers, J. 8. and T. A. Walker, 
Wigan.—28th November, 1877. 

4757. Napprnc Macurye, H. A. Bonneville, Piccadilly, 
London.—14th December, 1877. 

4453. CLeaninc Try or TeRNE &c., R. Taylor, 
Llantrissant.--27th November, 1877. 

4459. CrusHING and GRINDING MACHINERY, A. M. 
Clark, Chancery-lane, Londun.—27th November, 1877. 

4482. Pianorortes, J. Schwander and J. Herrburger, 
Rue de la Fidélité, Paris. —28th November, 1877. 

4483. Looms, R. L. Hattersley and J. Hill, Keighley, 

‘ 

4485. Perroratinc Macuines, J. M. Napier, York- 
road, Lambeth, London —28th November, 1877. 

4501. TREATING Maize, R. B. Robertson, Glasgow.— 
29th November, 1877. 

4511. ExPaxpixe Horse-Hoxs, &c,, C. and W. 

Cottis, jun., November, 1877 


4 A. Lloyd, Bush- lane, 

Lendon.—27th 

4470. Cooxisc Stoves, F. Aldershot. — 27th 
November, 1877. 

4473. Paper Bacs, L. Nelson, Lombard-street, Lon- 
don.—27th November, 1877. 

4497. Suips, J. Humphrys, Barrow-in-Furness.—29th 
November, 1877. 

4517. PoTATO-DIGGERS, &c., L. A. Aspinwall, Chancery- 
lane, London.—30th November, 1877. 


Patents on which the mp Duty of 
£100 has been P 

3840. Brake Apparatos, C. D. Abel, Southampton- 

Chancery-lane, London.—25th November, 
‘ 

4995. Luspricators, J. Davis, Great Dover-street, 
Southwark, London.—4th Decemher, 1873. 

4115. Looms a, Weavixe, W. . Glover, Prestwich.— 
15th December, 1 

3879. ELEcTRIC TELEGRAPE Apparatus, J. B. Stearns, 
London. — 27th November, 


soul. Macutnery, W. R. Lake, Southamp- 

ton-buildings, Londen.—28th November, 1873. 
3930. QuapRants for and Fasten- 
Decem- 


inc Wixvows, J. E. Beanland, Bradford.—lst 
ber, 1873. 


Notices of mapagien. te Proceed with 


2946. Hemstitcuinc, &c., Macaines, D. McGlashan, 
Ax es and WHEELS, er, 
Hull.—17th July, 1880. 
2951. Ve.vets, J. Lees, J. Travers, and J. Lees, Chad- 
derton.—I7th July, 1880. 
= Boxgs, R. Norton, Heaton.—19th July, 


orl. _ Evecets, W. R. Harris and J. G. Cooper, 
Manchester.—19th July. 1880. 

2974. Drivine Banps, J. Lee and J. Lee, Hipperholme, 
near Halifax.—19th July, 1830 

2981. AgraTep Warer, D. J. Fleetwood, Birmingham. 
—20th July, 1880. 

2983. Cuim~yey Ports, L. A. Groth, Finsbury-pavement, 
London.—A communication from P. Dencausse.— 
20th July, 1880. 

2986. Frame Bossins, H. Southwell, Rochdale. 
—20th July, 1880. 

2990. Pressinc Saeet Mertat into Mou tps, A. Scherb, 
Vienna.—20th July, 1880. 

3001. Preservinc Foop, F. Artimini, Jermyn-street, 
London.-—21st July, 1880. 

3016. Basuys for Lavatorigs, &., C. F. Clark, Wolver- 
hampton.—22nd July, 1880. 

30390. Treatise Fatry Marrers, C. A. Burghardt, 
Manchester. — 23rd July, 1880. 

3073. and Beapines, H. Westman, Birming- 
ham. —26th July, 1880. 

3166. RapIaTING Macuine, W. Boyd, New- 
castle-upon-Tyne.—2nd August, 1880. 

3212. Steam Generators, &c., A. M. Clark, Chancery- 
lane, London.—A communication from J. E. Culver. 
—ith August, 1880. 

3313. ConVERTING RECIPROCATING Rotary Mo- 
tion, E. W. Anderson, A communica- 
tion from -—14th August, | 1880. 

3322. BUFFERS, D.N. Arnold, Solihull.—16th August, 

1880. 


$341. Covriines, E. C. Bowen, Tokenhouse - yard, 
London.—A communication from R. D. Morkill, jun. 
—l6th August, 1880. 

3683. JacqUARD APPARATUS, J. C. Bedford, 
and T. Kershaw, Birstal.—10th 1880. 

3828. Motors, T. O’Hara, Minoriee London. — 21st 
September, 1880. 

3894. RarLroaps, P. Jensen, Chan- 
cery-lane, London.—A communication from T. A. 

Edison.—25th September, 1880. 

3917. and Pittars, J. Booth, New Basford.— 
27th September, 1880. 

4012. VeLocipepes, W. R. Lake, Southampton- —_ 
ings, London. — A communication from G. 


Pressey.—2nd October, 1880. 
4091. CoLouRINc Marrers, J. A Dixon, 
A communication from D. K. Koenig.—8th October, 


1880. 

4213. Cups for Ropes, R. B. Jones and J. Hughes, 
Liverpool.—16th October, 1880. 

4298. PROPELLERS, Gibbons, Liverpool. - 21st 


October, 1 

4382. thong ‘Power, M. Travers, Pall Mall, London. 
—27th October, 1880. 

4403. MasHING Matz, &c., G. G. Cave, Dowlais.—28th 
October, 1880. 

4404. Sewinc Macuive, G. Browning and 8. Mort, 
Glasgow.—28th October, 1 

4435. Stove, C. M. Westmacott, Bridge-street, West- 
minster.— "30th October, 1 

4619. Booxsinpine, L. Boston, U.8S.—10t No- 
vember, 1880 

4690. Lawn Tennis Poxgs, H. Y. Dickinson, Enbridge. 
—13th November, 1880. 

4124. VENTILATING Sewers, &c., T. H. Mitchell, Straw- 

Hill. —1ith October, 1880. 
YEING J. and J. H. 


4262. Brvsues, G. Jobson, Derby.—19th October, 1880. 

4304. KS or hite, Wimpole-street, 
London.—2lst October, 1 

4313. Sewine Macuines, Warwick, Manchester. — 


18 

4324. FLUFFING and Warne I Leatuer Sxins, 8. Haley, 
Bramley, near Leeds. —23 1880. 

4376. Permanent Way, D. Westminster.—27th 
October, 18>0. 

4384. SELF-LEVELLING Tastes, B. J. B. Mills, South- 
ton-buildings, London.—A comm: ion from 

- Dobson. —27th October, 1 
4308. Canrer Swerrers, A. Herts, Bloomsbury.— 


un PuppLixo Fornaces, W. Griffiths, West Brom- 
wich.—2nd November, 1880. 

4519. OxipIsine Liquors, W. R. Lake, Southam: 
buildings, London.—A communication from 
Ramsay.—4th November, 1 

4555. CENTRIFUGAL Cc. D. Abel, South- 
ampton-buildings, London.—A communication from 
E. . —6th November, 1880. 

4625. Barrows, W. R. Lake, 
10th November, 1880. 

4065. BREECH-LOADING Fire-arms, W. R. Lake, South- 
ampton-buildings, London.—A communication from 
D. Kirkwood.—12th November, 1 

3004. Stopper for Borries, C. and D. C. Miles, 
Holland-road North, Brixton. —2lst July, 1880. 

3020. Prerarinc or Treatinc Maize, &c., J. 
Wilson, Market-street, Manchester.—A 
tion from P. Bahr and R. Brock —22nd July, 1830. 

—= Dry Gas-merers, J. Foxall, Newport.—23rd 


1880. 
sein yo Tron, Street, &., F. C. Glaser, Berlin, 
Germany.—A communication from T. Fleitmann.— 
21th July, 1880. 
3046. Pumprne Apparatus, E. H. Greeven, Cheapside, 
London.—A communication from G. A. Greeven.— 


+h 


24th July, 1880. 
3048. Trvrort, Zinc, &c., F. F. Engel, Hamburg, 
Germany.—A ‘from T. Schnitzlein. 


24th July, 1880. 

3064. or TELESCOPIC J. Gorham, 
Bordyke Lodge, Tonbridge.—26th 

3075. BorrLe ‘ABHERS, A. Clark, Frith-street, Soho, 
London.—A communication from G. D. Dows.—26¢th 
July, 1880. 

3098. Type Movips or Matrices, W. R. Lake, South- 
ampton-buildings, Londun.—A communication from 

. G, Thoma.—27th July, 1880. 

3106. Arracninc Door and other Kynozs to their 

a G. Hookham. Birmingham.—28th July, 


3110. Asatinc Smoke, &c., H. Walker, Derby.—29th 
July, 1880. 


$121. Ice-makinc Macuinery, W. E. Gedge, Welling- 
ton-street, Strand, London. ~_A communication from 
A. T. Ballantine.—29th July, 1880. 

3144. Cooxinc Pans or Urensits, W. L. Wise, White- 
hall-place, Westminster. —A communication from 
A. Kuntze.—30th July, 1880. 

3266. Exursitinc Apparatus, A. Peterson, Brooklyn, 
U.S.—10th August, 1880. 

3511. OnnaMENTING Fictite Wares, &c., E. Andreoli, 
Strand, Westminster.—A communication from J. 
B. Germeuil-Bonnaud.—30th August, 1880. 

T. Fletcher, Warrington.—20th Sep- 
tei 

4068. Dyerne LeaTHER G. Sérensen, Stock- 
holm, Sweden.—7th October, 

4162. DYEING Yarn, &c., J. Chadwick and J. H. 

ather, Spring Brook Works, Chadderton.—13th 


4253. Consourparep Emery and other 
Geinpinc Compounps, &c., R. Luke, Lime Bank 
Works, Lime Bank-street, ’ ardwick. —19th October, 


1880. 

4340. and SHapinc Macuines, &c., J. Ker- 
shaw, and J. Kershaw, jun., Manchester.—25th 
October, 1880. 

4392. Frictiox or W. Mather, Sal- 
ford.—A communication from J. Hunter and Son. 
—27th October, 1880. 

4426. Bearinc Sprinos, I. A. Timmis, Parliament- 
street, Westminster.—29¢h October, 

4491. Parventixa Expiosions in Coat Mies, T. 
poner and W. E. Thomas, Newport.—3rd Novem- 

1880. 

4543. Jacgvuarp NEEDLEs or Cross Wires, W. Martin 
and J. Hind, Kirks Factory, Russell-street, Notting- 
ham.—5th November, 1880. 

4565. Lire-RaFTs, &c., T. Cornish, London-street, 
London.—6th November, 1880. 

4573. Recoverinc Ixpico from Certaix MaTERIALS, 
F. A. Gatty, Accrington.—8th November, 1880. 

4701. Battoon, H. A. Bonneville, Cannon-street, 
London —A from A. de Schutten- 
bach.—15th November, 1 

4753. DRESSING AXLE-ARMS 2 Wacoxs, J. B. Sav. 
Southington, U.S.—A communication from R. 
Miller.—18th November, 1880. 

3044. Canpinc Enornes, R. Tatham, Rochdale.—24th 
July, 1880. 

3051. &c., Recepractes, G. W. von Nawrocki, 
Berlin.—A communication from H. Hofmann.—24th 
July, 1880. 

3077. Perroratinc Cuegues, &c., 8. Williams and 
A. P. Filleul, July, 1880. 

3080. Coxrivatine Lanp, W. and T. Perkins, 
Peterborough.—26th July, 

3124. Bricks, A. McKerlie ‘Bradshaw, Liverpool. 
—29th July, 1880. 

3135. Ho.per for Matcues, H. Constable, Brighton.— 
30th July, 1880. 

3158. Macurngs, H. H. Lake, Southampton- 
buildings, London. — A communication from L. 
Couturat.—31ist July, 1880. 

$159. Faprics, A. M. Chancery-lane, 
London.—A communication from G. Kent.—3lst 
July, 1830. 

3163. "paormsime Sreamsuirs, &c., C. F. Osborne, 
Glasgow.—3lst July, 

$236. Cartripces, B. T. Moore, Upper Teddington.— 
7th August, 1880. 

$253. Hatter ATracuMeENT, W. Clark, Chancery-lane, 
London.—A communication from A. Madden and C. 
Levey —9th August, 1880. 

3409. BreecH-Loapinc Cannon, &c., P. Jensen, Chan- 
cery-lane.—A communication from C. C. Engstrém. 
—23rd August, 1880. 

3610. Fuurrinc J. M. Jones, Wrexham.—6th 
September, 1880. 

$774. SELF-acTING NEEDLE, F. W. Schwarzbach, Naum- 
burg-on-the-Gaale.—17th 

3817. TTLE — H. . Beckton, Dudley. —21st 
September, 

3895. CARRIAGE AXLEs and Busnes, &c., J. Dakers, 
Aberdeen. —25th , 1880. 

3953. Horstino Org, &c., B. Hunt, Serle-street, Lin- 
coln’s-inn, London. ane communication from A. E. 
Breown.—29th September, 1 

4096. DecoraTinc Woop, age H. C. Webb, Worcester. 
—8th October, 1880. 

4330. Wasainc and Loven, T. Bradford, High 
Holborn, London.—23rd October, 1880. 
4378. MuttirusuLaR Fire-arms, G. Pace, Valetta.— 


27th October, 1880. 
4395. Gas Stoves, C. A. Brodribb, Hastings.—27th 


October, 

4415, Borrie Srorrers, H. J. West, Brixton.—28th 
October, 1880. 

4448, Frre-crates, E. Hollands, Stoke Newington- 
green.—30th October, 1 

4456. Hoipers for EMBROIDERY, A. G. Duncan, Gold- 
smith. street, ‘Wood-stree » London. —A communica- 
tion from L. R Ist Ne 

4477. Forminc JUNCTIONS on R. P. Williams, 


Wi r.—2nd November, 1880. 
Ropes, F. W. Scott, Reddish, near Man- 
r.— 


November, 1850. 
4485. Incot Movutps, D. McKechnie, Stevenston.—3rd 
November, 1880. 


4487. Water Surry Apparatus, T. Kennedy, Kil- 
marnock.—8rd November, 1880. 

4496. Exrractine Meraus, &c., from Ores, W. W. 
Hughes, swater.—3rd November, 1880. 

4502. Fresh Groves, Il. Livermore, College hill, Can- 
non-street, London.—3rd November, 1830. 

4508. Namine Boxes, B. J. B. Mills, Southampton- 
buildings, London.—A communication from J. H. 
Swift.—1th November, 1880. 

J. Mactear, Glasgow.—4th November, 


4561. Furnaces, &c., F. J. Cheesbrough, Liverpool.— 
A communication from F. Jaunor.—6th November, 
880. 


1880. 

4599. Rarpway Veuicies, W. R. Lake, Southampton- 
buildings, London.— A communication from E. R. 
Esmond and H. C. van Vechten. —9th November, 1880. 

4601. Toy Mongy Box, W. R. Lake, Southam pton- 
buildings, London. —A communication from J. E. 
Walter.—9th November, 1880. 

4649. Workin Cuatn CABLES. &c., 8. Baxter, Mansion 
House-buildings, London.—11th ” November, 1880. 

4666. Canpixs, W. Beck, Cannon-street, *London.— 
A communication from A. A. Royau.—12th November, 


1880. 
4795. Gas, C. F. Dieterich, Balti..ore, U.S.—19th No- 


v 1880. 
4850. SWITCHES, &c., S. Pitt, Sutton.—A communica- 
tion from C. D. Haskins.—23rd November, 1880. 
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ABSTRAOTS OF SPECIFICATIONS. 


red by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


1819. Dressinc anp Assortinc FLour, MIpDLINGs, 
, F. Thompson and W. H. Williamson.— Dated 
Slst March, 1880. 8d. 

In the drawing A A represent sieve frames with side 
bearers resting on cross- carried by spring arms or 
levers, which are inclined to give direction to the 
material upon the level sieve, and also to that which 
is coll in the bottom of the sieves which are also 
level. Each sieve has stretched over it clothing of 
silk, or woven wire, or other material suitable for 
sifting purposes, and a ledge or frame is fixed or 
prom on or round the edges of the clothing to retain 


At the end of each sieve 
inating in spouts which 
discharge material or tailings coming over the sieve ; 
fall pipes are suitably placed to receive these. The 
siftings or matters that have passed through and 
along the bottom of each sieve, drop through an open- 
ing on to the sieve below which is of similar con- 
struction, but differently clothed, so as to effecta 


= material on the Sieve. 
G, ter 


further sif . The lower sieve has not a bottom ; 
the a fall into a hopper in the lower part of the 
machine. 


1465. Weavine Fancy Fasrics, J. Hamilton.—Dated 
9th April, 1880. 
This consists in the general construction and com- 
bination of the parts of a loom or weaving mechanism 
from a bod to'weave or produce open knitted fabrics 


me yey and pattern warp and binding threads or 
ving a transverse reciprocating frame D, 
with be moving shuttles carrying the 
binding threads w! are twisted round the body and 
= 
at a 
E 
F 
a a 


pattern threads, by the motion of the shuttles, the 
pattern threads being acted on by jacquard or other 
and bent back with the binding 
form the weft and pattern of oscillating 

fividing needle sleys E and F 
1487. Hypraviic Lirts, J. A. —Dated 12th 


A 1880. communication. 
mie tong eylindse Ain which the piston B works 


communicates by means of a pipe D 
bottom cylinder E above which a Fimutiee ans in large 
cylinder F is placed. The water under verted 


admitted through pipe H from which it is aie th are i is 
~ Pressure of 

f the large p; 

water or ot! 


pipe I into the top cylinder F. 
water exerting itself on the to 
forces it down, and the liqui 


diston 
er, con. 


A 
tained in the bottom cylinder E is consequently forced 
away through pipe D into the long cylinder A in which 


works the piston 6 supporting the cabin, therefore 

causing the said cabin to ascend. 

1488. Sream Encines, K. W. Jurisch and J. p, 
Lewis. —Dated 12th April, 1880. —(Partly a communi. 
cation.) 6d. 

A is the high pressure boiler and B the low pressure 
boiler, C is the high pressure cylinder and D the low 
pressure cylinder. The steam from boiler A passes 
pipe G to the cylinder C, but only so much steam is 
admitted that after having a it may have the 
tension of the steam in boiler It is thereupon 
exhausted by pipe into this boiler, where it mixes 
with the steam contained in the same, and is subse. 


quently utilised expansively in cylinder D in the 
ordinary manner, From D the expanded steam passes 
off into the yoy or into a coudenser. When 
the resistance which the engine has to overcome is 
temporarily increased an additional quantity of 
steam will be required. This quantity may be sup- 
plied entirely or of the greater part from the low 
—— boiler B which holds a large amount of steam 
n reserve, 

1543. Packine Puorocrapuic Pvates, B. J. Edwards. 

-—Dated 15th April, 1880. 2d. 

This consists in the use of a rectangular box of suf- 
ficient poms to contain the plates, and to two of the 
sides of the interior of the box pieces of paper or other 
suitable flexible material are attached, which are 
folded or corrugated so as to form ridges projecting 
internally from the two sides of the box, and these 
projections or ridges are made of a convenient length, 
and of any suitable width apart in proportion to the 
thickness of the glass plates, the number of such 
ridges or ves being made to correspond with the 
number of plates the box is designed to contain. 
1567. Ixpicarors ror Prime Movers, J. Casarteli 

and W. Potter.—Dated 16th April, 1880. 6d. 

In the drawing A shows the arrangement of levers 
and links employed to give motion to the tracer. B 
being the multiplying lever and C the tracer lever. 


The lever B is connected by the short lever D withthe 
head of the piston rod E. The upper end of the lever 
D is extended above the joint with the lever B, and 
the upper end of the lever C is also correspondingly 
extended, and the ends of the two levers areconnected 
by means of a link. The lower ends of the lever C 
carries the tracer G. 


1580. Dynamo-eLEcrric Macuines, EF. P. Alexander. 
—Dated 17th April, 1880.—(A communication.) 6d. 
The inventor aims at producing a machine to give 
currents of great tension to have a slow speed of rota 
tion and to be free from heating. A cylindrical arma- 
ture wound longitudinally is carried on bearings in the 
frame B B, and rotated within the ring-shaped magnets 
NSN18l. Sometimes the core of the armature is 
made of wrought wire plates, of which the continuity 
is interrupted. For continuous currents the core 
made of spiral-shaped rings of wrought iron insulated 


wire wound round a cylinder of non-magnetic material. 
The ring-shaped magnet consists of an iron ay | 
wound over sections of its Gomandmente with coils 


insulated wire, so as to produce a number of successive 
magnetic fields of aitrnating polarity. The currents 
are collected as usual ing used to excite the 
machine magnets, and part te external work. From 
the driving pulley polar ject inwards, 


so arranged that those of o y follow cach 
other. e currents revolution 
change in mg rding to the number of polar 
tensi 


01 us X in number gives X 


| 
| 
— 
| 
: | = 
\ 
) 
\ tc \ 
JAAN 
4168. BotrLe Stoppers, A. Kohlhofer, Hackney-road, 
London.—13th October, 1880. 


U 


Fo 


d 
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Jaims, First, the construction for continuous 
Secondly, electro-magnets with the polar ex- 
tensions ; Thirdly, the coiling of the wire in armature 


in rectangles ; Fourthly, the ventilation of the arma- 


FiC.2 


by openings at the ends, and the use of in- 
ablique vanes F F, Fig. 4; Fifthly, the lubrica- 
tion, as shown in Fig. 3. 


1572. Morive Power Encines, P. W. Willans.— 
Dated 16th April, 1880. 64. 

Three cylinders are placed side by side and their 
pistons are coupled with three cranks on shaft B. 
Above these cylinders are three others C of smaller 
diameter in which pistons work also connected to 
the rods of the other pistons. The lower ends of C 
are open to an exhaust chamber X between the two 
sets of cylinders. The piston rods pass up and work 
in sle’:ves D above the cylinders C, and opening into 


1573) 


a chamber E to which the bviler steam is admitted. 
The sleeves are perforated, the perforations com- 
municate with passages leading to the top of one or 
other of cylinders C. The upper ends of the piston 
rods act as valves to admit and cut off steam to these 
linders. There are apertures or ports in the sides 
of cylinders C, leading to the tops of one or other of 
the cylinders A, and the pistons act as valves to con- 
trol the admission of steam to cylinder A. A 
multiple cock G serves to reverse the engine when 
desired. 
1593. Storprinc THe Rusa or Water into A SHIP 
WHEN THE Exterior SKIN BECOMES FRACTURED, 
C. Nichols..— Dated 19th April. 1880. 1s. 2d. 
The drawing illustrates the mode of stopping a shot- 
hole by means of the plug A on ascrew 8) D. Other 


arrangements are described, one of which consists of a 
cork matting applied to the outside of the ship for 
stopping a leak and drawn tight over the fractured 


1611. Sroves on Firertaces, W. R. Lake.—Dated 
20th April, 1880.—A communication.) 6d. 
e grate Ais arranged in a fuel receiving recess 
B, the front of which is open and its lower part forms 
the The smoke fiue D enters top of 
recess B andalso the chimney flue. A removable 


e | 
hearth E stands on legs between which are spaces 
opening into an air chamber F, in which it ci ti 


the larger portion of the D, but the lesser 


section A iucludes the larger portion of the base C and , 


shoulders on these are for the purpose ef kee 


of the web E, while the section B prehend 


larger half of the web F, a small portion G of the base, 
and a small portion H of the tread. 

1629. Taps on Cocks ror Water, &c., C. Buckland.— 

Dated 21st April, 1880. . 

In the drawing A is the angle pipe or socket, which 
is screwed or otherwise secu! to the source from 
whence the liquid is to be taken; B is the frame or 
casing of the tap or cock proper; C is the valve, and 
Dis the valve stem ; E is the —_ or bearing 
through which the lower end of the valve stem works ; 
B! is the liquid passage situate above the partition E ; 


F is the india-rubber ring ; and G nut to secure same 
thereon, at the lower end of the stem D; H is the 
key and handle for operating same ; K is the bottorn 
plug of the valve screwed into the body or casing B ; 

is the spiral spring in the angle piece of the tap and 
above the valve C; M is the triangular portion of the 
stem below the valve C. 


1682. Manoracrure or Artirictat W. Rk. W. 
Smith and J. F. M. Pollock.—Dated 2ist April, 1880. 


The drawing shows an arrangement of perforating 
apparatus in which A is the frame or base plate of the 
machine, and B the mould plate or table placed 
vertically, one of the moulds which is shown F. 
CC are fixed saddles carrying transverse moving 
slides D. These saddles are provided with projecting 


vertical arms or standards. The moving slides are 
also provided with projecting arms H, rising to about 
half the vertical height of the arms I on the fixed 
saddles; on the arms H are hinged rocking levers 
connected by links at their top ends to the arms I and 
by links at their bottom ends to the sliding plates E. 


1652. Cases ror Neepues, &., J. Welch.—Dated 
22nd April, 1880. fd. 

ists in impr ts in cases or preservers 
for holding needles or like articles, whereby the said 
needles or other articles may be removed one at a time 
from the cases or preservers - that is to say making 
the body of the case or preservers cylindrical, and pro- 
viding the said — either with a rotating cap or lid 
or else a fixed cap or lid with a rotating disc, with aper- 
tures suitable for needles or other like articles to pass 
rough. 
1655. Kyire Cieanina Macuixe, M. Knight.— 

Dated 22nd April, 1880. 6d. 

The side frames A are formed so as to receive sliding 
brasses and bearing blocks C carrying the top roller, 
and adjustable by the screw D so as to suit any thick- 


ness of blade and for taking up the wear of the 
surfaces of the rollers by abrasion. The rollers are 
geared by pinions and adjustable intermediate wheel, 
to compensate for the change of position of the rollers. 
1600. ry M. Marichenski.—Dated 22nd April, 


This ists in the application and use to oil lamps 
of metal or other sheets or discs constructed and 
arranged in the form and ac as bellows, whereby 
the oil is supplied to the wicks by a continued 
pressure. 

1660. Consrructina SuB-aqueous Works, &c., IW. 
L. Rutton.—Dated 22nd April, 1889.—(.A communica- 
tion.)—(Void.) 2d. 

This relates to the construction of sub-aqueous 
works of concrete or concrete faced with masonry. 
1656. Braker ror THE Bossins or THROSTLE FRAMES, 

J. C. Mewburn. -Dated 22nd April, 1880.—(A com- 


and is heated, finally leaving the chamber by openings 
at the top, so as to heat the room and effect a proper 
ventilation. 


1626. Raitway Rats, A. M. Clark.—Dated 21st April, 


The bobbin ‘placed upon a spindle B, and 
rests on a plate having a ieod 8 to take into a 
recess in the base of the bobbin, so that the gen 


drawn into the rotary movement. The plate 


1880.—(A 
A is one section of the and B the other. The 


on adisc which is itself supported shoulders on 
vertical pins, which are ts die The 


is 'y, in order that washers may be 
placed between the discs when the thread or jarn 
requires more tension. The lower disc rests upon two 
plates covered with buff skin, and carried at the end 


of levers .These levers—under the influence of 

the weight which they carry—move on horizontal 

axes, so that brakes G covered with buff skin, which 

they carry at their other ends, are Men inte con- 

periphery of the plate w supports 
e 


SOY. Sean Pumps, C. P. Deane.—Dated 22nd April, 
The object of these improvements is to control the 


movement of the main steam engine, so as to prevent 
a to the working parts of the engine an: pump 


that the strokes of their respective pistons operate con- 
comitantly. By the outward stroke of the pistons C D 
vacuum is being created within the cylinders. About 
the termination of the i stroke, by the open- 
ing of the valve E—which is an exhaust valve actuated 
by a cam and lever—a communication is formed 
een the cylinders AB by means of an exhaust 
passage. The exhaust valve is held open during the 
return or inward stroke of the pistons, when another 


valve F—attached to and in communication with the 
working opened, and an intimate 

of atmospheric air and gas rushes into the vaccated 
working cylinder until —— is formed within the 
working cylinder, and the working piston C in con- 
tinuing its inward stroke P the pound 
charge of combustible fluid. 


1696. Manvracroure oF ARTIFICIAL TeETH SETTINGS, 
@. W. von Nawrocki.—Dated 26th April, 1880.—(A 
od 


while in operation. The steam cylinder A is 
to the water cylinder by the yoke B; C is the valve 
chest containing « supplemental valve-moving portion 

; Eis the main valve, and F a supplemental valve. 
The ports being ina position with the main —— and 
the valve piston and main valve E being at the extreme 
left of the movement, steam enters the cylinder 
throug the left-hand induction port, w the 


exhaust escapes my ye the opposite eduction port, 
and the tappet arm I coming contact with the 
tappet H, motion is communicated through the 
valve rod tu the supplemental valve, whereby it is 
brought into position to admit steam into the outer 
port and from the inner port through suppl tal 
= controlled by valve F, thereby moving the part 

, and with it the main valve E, whereby the main 
piston is reversed, 

1658. Derrick or Jr Cranes, R. Bamforth.—Dated 
22nd April, 1880. 6d. 

A is a rectangular travelling frame, having a 
circular railway line B thereon; C is a triangular 
frame working upon a pivot D allowing the triangu- 
lar frame C to run on the railway B by pulleys. To 
the upright G one end of the guys H is connected, 


the other ends being fixed to the triangular frame ; I 
is the derrick or jib, which is by preference split or 
made in two ag When it is desired to raise or 
lower goods, the handle J is turned in the ordinary 
manner, but when it desired to turn the crane 
around the winding or lowering part of the gearing 
is disconnected a | the handle J again turned, by 
which means the bevel wheels § are set in motion, 
rating a spur wheel or pinion in gear with the 
deodar rack fixed to the sides of the railway line B. 


1662. Gas Cooxino Apparatus, F. W. Hartley.—Dated 
22nd April, 1880. 6d. 

This consists in the construction of cookers, each 
with a chamber or chambers to contain the burner or 
burners, so that the heat shall be generated in such 
ehamber or chambers, and then flow into the cooking 
chambers. 

1690. SunstirvTes ror Screw Botts anp Nots, N. 
Thompson.—Dated 24th April, 1880. 

The drawing shows the form of the bolt B, and 

the manner of securing it by the curved wedge 


iece A, the latter being formed with depressions in 
ts under side with which engage projections on the 
ing washer C. 
1602. Armosrueric Air AND Gas Motor Enaines, H. 
Williams and J. Malam.—Dated 24th April, 1880. 


According to one arrangement the engine is con- 


structed with two cylind one of which, A, may be 
termed the wor cylinder, and the other, B, the 
exhaustion cylind ese cylinders are so arranged 


)—(Not proceeded with.) 

This relates to means of covering both sides of the 
setting with a very thin metal covering, such as gold. 
1697. Sranps ror Spirits, &., J. C. Grinsell.—Dated 

26th April, 1880. 6d. 

This consists in a stand for spirit or other bottles, in 
which said bottles are retained and the contents 
secured from access by fixed or locked flaps depending 
over the stoppers or released, and the contents 
rendered ‘ible by the opening of one or more of 
said flaps. 

1698. Bucket Lamps, C. T. Brook.—Dated 26th April, 
1880.—(Not proceeded with.) 2d. 

The lamp holder is constructed of an upright 
carrying a spring clasp for holding the lamp properly. 
The upright is also provided at its upper pM 
hook or loop to allow of it being suspended from any 
suitable support. 

1700. Propuction or Ammonia, T. G. Young.—Dated 
26th April, 1880. 2d. 

This ists in 


ffocti: 


ia, itrogen an i 

by means of electricity. 

1701. VessEis ror Cowpiments, 7. White.—Dated 
26th April, 1880. 6d. 

The drawing shows one form of vessel in which a 
central vessel A to hold mustard has on one side of it 
acompartment B, and on the other a compartment C 
to hold pepper and salt, the whole being connected 


together so as to form a sing!e article. The covers or 

caps of the pepper and salt pay me are prefer- 

ably fitted with a perforated plate capable of being 

revolved so as to open or close the perfurations in the 

cap 

1702. Awtirriction Journat Bearincs, W. Morgan- 
Brown.—Dated 26th April, 1880.—(4A communica- 
tion.) —-(Not proceeded with.) 

Between the surface of the trunnions and the bear- 
ing surface of the journal-box a number of cylinders of 
hard metal are introduced, parallel to the shaft, and so 
that the rotation of the shaft in one direction causes 
these cylinders, each one of which is also its entire 
length in contact with the shaft, as well 1s with the 
internal surface of the journal-box, to revolve in the 
opposite direction aroundits axis upon the said internal 
surface of the journel-box. 


1708. WHEELS To AXLEs, D. Foster.—Dated 
26th April, 1880.—(Not proceeded with.) 2d. 

This consists partly in cutting a thread in or 
screwing the boss of the wheel in which the axle is 
secured, thus dispensing with the nut or “ Jock nut.” 
17704. Execrric Lamps, H. J. Haddan.—Dated 26th 

April, 1880.—{A communication.) 6d. 

e electrodes of lamps on the are type are sur- 
rounded by a block of refractory material, prefera 
marble, £0 2 as to guide the carbons an 
partially protect the points against air currents, 
reducing the carbon pti iderably. 
carbons advance by their own weight or by the aid of 


springs, &c. Fig. 1 is a side elevation; 2, a cross 
section ; 3, section through carbon guides. S is the 
frame, D case containing M the refractory material, 
T T bars turning on centres and conducting currents 
to carbons; C, C carbons. The inventor claims, First, 
the refractory material as a guide ; Secondly, as pre- 
venting air access ; Thirdly, so cut to distribute light 
as required; Fourthly, the combination to connect 
— in circuit ; and, Fifthly, the whole combina- 
tion. 


1'707. Dressine AND Assortinc CRUSHED Grain, 4. 
W. L. Reddie.—Dated 26th April, 1880.—(4 commu- 
nication.) 6d. 

To separate the fine flour from the meal, it is fed 
by hopper A toa rectangular case in which the dressing 
cylinder is ited, an ists of a wire cloth cy- 
linder J, which is slowly rotated round a shaft carry- 
ing a number of brushes and blades arran, heli 


thereon, and in an opposite direction 
to the wire cloth cylinder. A guide-plate surrounds 


with a - 
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the lower part of the cylinder and serves to collect the 
flour as it falls through the wire cloth, and deliver 
it into the channel O, in which is an endless screw, to 
convey it to a spout. coarse meal leaving the cy- 
linder at the delivery end enters the closed channel K, 
whence a screw conducts it to a spout, which de- 
livers it into the hopper L, of the assorting apparatus. 


This hopper is fitted to a sieve, and also communicates 

with an exhaust chamber to carry off the dust. The 

sieve is situated above an assorting box with four pairs 

of vertical channels for receiving the meal as it is 

delivered from fixed hoppers set above the vertical 
ne! 


1705. Lieuip Compounp ror tHe Evectro Deposi- 
oF Atumountum, LZ. A. Davies. —Dated 26th 
April, 1880.—(Not proceeded with.) 2d. 

To common alum is added ia, th ipitat 


pound roller may freely enter. Fig. 2 is a plan of a 
combination of pug mill gearing. A is a horizontal 
shaft driving, by bevel gear, the vertical shaft B, upon 
which is the broad pinion C, that takes into the main 
spur wheel D on the pug mill shaft. Fig. 3 shows 


brick machine. H are the faces of the die ; 

fustian or other porous material, the outer 

ends of which are tightly drawn over the perforated 

faces of the die. J are screws whereby the dies may 

be loosened or tightened when required. 

1712. Boox-sinpinc, A. C. Henderson.—Dated 27th 
April, ~ communication.)—(Not proceeded 


This consists in the substitution of metal threads 
and ribbons for the glue at present employed for con- 


part of a 
I reels of 


formed being This precipitate is then 
thrown on to a filter paper and washed, and re-dis- 
solved in a hot solution of neutral tartrate of potash. 
This solution is then evaporated nearly to dryness 
and re-dissolved in sulphuric acid. This salt is then 
crystallised out of the solution and the crystals dis- 
solved in water. This solution forms the bath, 
which is then ready to be used for the deposition of 
aluminium. 

1706. Cranks FoR THE Smarts oF ENGINES AND 
Macutyery, N. D. Spartali.—Dated 26th April, 


1880. 10d. 

The inequalities in the pressure and velocity of the 
engine are by the invention sub-divided and spread 
equally over the whole rotation of the main crank 
shaft D, for which purpose the latter is mounted in 
bearings in a framework A, and around it are arranged 


a series of short shafts B placed concentric to the main 
shaft, and each formed with pairs of cranks set at an 
angle of 45 deg. to each other and coupled by connect- 
ing-rods with cranks on the next adjacent shafts on 
either side. Three or more of these shafts B have an 
extra crank coupled by a connecting-rod to a crank on 
the main shaft. 


1708. Hanp Hor, A. M. Clark.—Dated 26th April, 
1880.--(A communication.) 4d. 
ABC - egeemy the blade of the hoe fastened in a 
short handle by a tang in the usual way. tang or 
shank as it leaves the handle is bent to one side, so 


that the main portion A of the blade is offset from the 
line of the longitudinal axis of the handle in a plane 
parallel therewith. At the point B this blade bends 
upwardly towards the axial line of the handle again 
and then continues in a more or less straight line to 
form an oblique working end C. 
1711. Macuivery ror Maxine Bricks, C. H. Murray. 
—Dated 26th Apri, 1880. 8d. 

Fig. 1 is a side elevation of one of the short rollers 

that together form an improved compound roller ; N 


Fics 


| 


8 the body or plate of the roller; O the rim ; P steel 
studs dovetailed into its eg ee Q recesses or 
cavities into which studs upon the corresponding com- 


ig the hollow backs of books. 
1713. Ustoys ror Pires, J. Whitehead.— 
Dated 27th April, 1880.—{ Not proceeded with.) 2d. 
me’ anges, which are on to the ends o 
intended to be joined. wae! 


carrying 
a wheel on a spindle, fitted with roller E, on which 


also mounted the wheel H, gearing with one of the 


wheels I on the shaft K, which also carries gearing 

for actuating the shuttle, passing the cloth on after 

being sewn, and for actuating the needle. The machine 
is driven by pushing it forward along the table, and 

the length of stitch is varied by causing the wheel H 

to gear with either one of the wheels I. 

1715. Vatves anp Vatve Gear, J. H. Johnson — 
Dated 27th April, 1880.—(A communication. )—{ Not 
proceeded with.) 2d. 

As applied to a compound cteam engine two grid- 
iron expansion valves are proviav2 respectively upon 
the two elongated valve seats of the two cylinders ; 
these valves are formed or carried by the slide valves 
and may be of flat or cylindrical form. In order to 
close the inlet for steam the valves are caused to move 
laterally by a small but very rapid angular movement 
of the valve rod at a time fixed by the governor. 
1716. Fire Extincuisuers, &c., W. Nassen and EB. 

Haligren.—Dated 27th April, 188).—(Not proceeded 
with.) 2d. 

This consists of a pump, preferably double-acting, 
which is fixed witbin, or attached to, a receptacle or 
tank for water or other liquid, the said pump being 
operated by means of a treadle lever, which works on 
a fulcrum situate on a portion of the stand of the 
apparatus, and is connected to the plunger of the 
pump. 

1717. Braces on Suspenpers, E. Bdwards.-—Dated 27th 

ipril, 1880.-(4 communication.)—(Not proceeded 


with.) 4d. 

This consists of a device so arranged that the leather 
straps can be placed in or removed from a hook, 
which hook can be opened or closed while they 
remain constantly buttoned to the trousers. 

1718, Arm Vacuum Brake Apparatus, P. 
oe 27th April, 1880.—(Not proceeded 


This partly to a novel arrangement of pipe 
coupling, the a being to open communication 
between the coupled up pipes in the act of connecting 
them together, to close the pipes in the act of discon- 
necting them by hand, and to provide for the pipes 
remaining open when they are torn apart by an 
accident to the train. 

1720. ATTacHMENT OF TELEGRAPH AND OTHER Con- 
pDUCTING Wires To INsuLaTors, J. R. Bdwards.— 
Dated 27th April, 1880.—(Not proceeded with.) 2d. 

This consists in making a wire clip in the shape of 
a ring welded at a joint of good stiff wire, and of such 
dimension that when in position it will hold the line 
4 slightly bent round the insulator with a tight 

1724. RecisteRInc AND ALARM APPARATUS FOR 
PREVENTING FRavD BY THE CONDUCTORS OF 
Omnisuses, &., H. H. 27th 
communication.)—(Not proceeded with.)— 


This relates to that class of registering apparatus 

which have “trip” mechanism, “total” 

registe. mechanism, and an alarm to attract the 

attention of the passengers as the fare is registered. 

1722. Lupricatinc THE Bearinos or Rartway Lo- 
COMOTIVE AXLEs, &c., G. W. Von Nawrocki - Dated 
27th April, 1880.—(A communication.) 6d. 

The bearing of the axle consists of the cap A and 
pillow B, to receive the oil, the brass step D, and the 
apparatus for sucking up the oil to lubricate the axle. 
The cap A is provided with lugs which receive bolts 
secured by a pin, in order to connect them together. 
The pillow B is also provided with corresponding lugs 
on the opposite side and washers. When it is required 
to lubricate the axle from the top, a receiver G is 


formed to contain the lubricant, from which a wick 
transmits the lubricant on to the top of the axle. 
When it is required to lubricate the axle from the 
bottom the wick is removed and the receiver filled to 


1722: 


overflow, and runs over the axle, where it is received 
by another wick and transmitted to the req 
of the axle. 


1723. Tocote Arm Paresses, &c., M. Stonehouse.— 
Dated 27th April, 1880. 1s. 

A A are three pairs of arms on each side, which are 
caused to oscillate alternately by means of excentrics 
on a shaft which is driven by gearing such as the 
toothed wheels and strap pulley. Each pair of the 


arms A are connected to sliding blocks B, which slide 
in a guide frame C. These sliding blocks are again 
connected to wings or filling up pieces D. A platen 
or follower slides on the columns R, with suitable 
projections corresponding with the steps or notches of 
the wings D. 


1725. Carriace Roor Lamps ror Burninc MINERAL 
ILS, J Dryden.—Dated 27th April, 1880.—( Not 
with.) 2d. 

The lamp body is fixed in the carriage roof pre- 
ferably by screws passing through a reflector extend- 
ing beyond the glass, and of such a curve or angle as 
to properly distribute the ht throughout the 
compartment in which the lamp is fixed. The 
bottom of the lamp, the air chamber, glass, tank, and 
parts carried thereby are supported by tubes that 
supply air to support combustion. The reflector 
carries the inner chimney and outer casing of lamp 
body, whilst a —- cylinder surrounding the 
inner chimney is carried by the lamp cover, which 
latter is removable, and carries the h or wind 
guard and a cylinder exterding a short distance down 
into the lamp body. An annular air space is left 
between such parts for the air to enter the lamp body 
on its passage to the air tubes. 


1727. Lupricatina THe FaictionaL SURFACES OF 
Macuinery, J. T. King.—Dated 28th April, 1880. 
—{A communication.)—( Not proceeded with.) 2d. 

This consists in applying raw fat or fats against a 
moving surface or moving surfaces to be lubricated, 
and maintaining such fat or fats in contact with the 
said surface or surfaces by elastic or suitable pressure. 


1730. Foxminc Grooves 1n tHe Necks or Bort.es, 
W. Macvay.—Dated 28th April, 1880. 6d. 

The ves are formed by means of the tongs 

usually employed for forming the necks of bottles, and 

to the plug or core a ring is applied having any number 

of projections on its porighery depending on the 

num of vertical grooves req The ring is 


pat into the bottle with the plug, and the 

‘orces the projections into the neck, thus formin, 

vertical grooves. The ring being loose on the plug i 

remains stati y with its projections in the grooves, 
whilst the tongs are worked round to form the other 
parts of the neck. D is the loose ring surrounding the 
arms of the tongs C. 


28th April, 1880.—(Not ceded with.) 2d. 
or other suitable 


1732. Exve.ores on WRAPPERS USED IN THE 
FACTURE OF OIL Cakes, M. Gandy and ¢, 
tain. —Dated 28th April, 1880. . 

This consists in using a lining or stuffing of per. 


Manv- 
8. Brit. 


forated, indented, or net work material A, 
lining of woollen "cloth, and C the outside Seating ot 
cotton cloth, 


1733. Sarery Lamps, H. B. Fox.— 
Sarer ox. —Dated 28th April, 


A peculiar irradiating lens consisting of an 
chamber A filled with water is placed round se me 
where the flame lies. The chamber is formed of two 

lasses, the inner one thin, and the other thicker and 
ormed with lobes. This chamber intensifies and yet 


diffuses the light, and if an explosion or other accident 

breaks the lamp, the water floods the wick. As 

catch B secures the lamp until the rod C is lowered, 

bringing the extinguisher D over the wick. 

1734. Press ror Presses, R. P. Thacker. 
—Dated 28th April, 1880.—(Not proceeded with.) 
2d. 


The plates are made in a composite form, they are 
also constructed with furrows running the Jength of 
the cake, or transversely or otherwise. 

1735. Urivisinc Wasre Supstances FoR THE MANv- 
FACTURE OF Paper, &c., J. C. W. Stanley.—Dated 
28th April, 1880. 6d. 

The straw, paper or such like matters is cut into 
small pieces and passed through a dusting machine 
and then washed. The mass is then put in a heating 
machine and the particles of paper and soluble vege- 
table matter will be reduced to pulp. Hot or cold 
water may be used and chemicals if desired. 
pulp is drawn off through fine gauzes to separate the 
od from the straw. e pulp is then run off into 
sheets. 


1736. Gas Esornes, C. M. Sombart.—Dated 28th 
April, 1880.—( Not proceeded with.) 2d. 
This relates, First, to the employment of a valve 
mechanism arranged externally to the cylinder ; and 
Secondly, toa combined gas and air inlet valve. 


1737. Copyino Presses, P. M. Justice.—Dated 28th 
pril, So proceeded with.) 2d. 


rere +3, 


app of ap pres- 
sure, which is applied by means of an inflatable air 
press or receiver, which may be either entirely of a 
flexible air-tight material or partly of woud or other 
rigid material with sides of a flexible substance. 


1738. Improvements PERMANENT AND ELEcTRO- 
Macyets aNnD Evectric TELEPHONES AND TELE- 
PHONE U.—Dated 28th April, 
1880. 6d. 

The inventor's ideas with regard to electro-maguets 
will be best gathered from the illustration. The figures 
show 2n end view, and a longitudinal mid-section, 
partly wound, From the plate A two annular series 
of slender bars B B, B! B!, those marked B B being 
arranged at the circumference of the plate, those 
B! B! concentrically near the centre, the number and 
sizes of the bars in each series being equal. The wire 
is wound in the space between the two series of bars 
as shown at C. The inventor claims that such 


LAS 


Y 


magnets when used in telephones increase greatly the 
sensitiveness of the instrument. In the remain- 
ing figures the magnet, the coil, the case of the tele- 
phone, and the other parts are shown with the 
magnet arranged electro-magnetically with an — 
ture E, having a retracting spring S. The magne’ 
used with a telephone transmitter is shown, and it is 


stated that the magnetic poles being slender, vibrate 
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1731. Lastinc Boots anv Suoes, J. Lindley.—Dated 
: ot mate or are sewn edges Of the upper, 
after which the upper is drawn on to the “last” and 
is ready to receive the sole, the desired lap over the 
Be “last” being peoeet for the purpose of securing the 
‘ sole thereto, either for rivets pegging, or stitching. 


Dec. 3, 1880. 


npathy with the diay . The coil C is here 
ths diaphragm and vibrates with it, while 
the poles vibrate laterally. As the coil vibrates it 
moves to and from the neutral position of the magnet, 
and thus varies the mutual inductive actions, increas- 
ing the sensitiveness and power of the instrument. 
Eis made of wire gauze instead of sheet iron, the 
interstices being filled up by hammering. Fig. 5 
shows also an arrangement of sender as well as trans- 
mitter. 
. Jues, Cups, Tankarps, &., J. Shepherd.— 
1788 28th April, 1880. 6d, 
This consists in forming detached or detachable 
handles with one or more spring clips, whether in 
conjunction with lids or not, whereby the same can be 
attached or detached at will. 


1741. Harvestine Macuines, &c., G. Kearsley and B. 
Whitworth. —Dated 28th April, 1880. lud. 

The first Fig. is an end view, and the second Fig. a 
side view of the binder platform and binding mechan- 
ism. Two longitudinal shafts A A carry chain wheels 
B, which receive an intermittent motion from the 
shaft A! which carries a spur wheel C having a delay 
space, and which drives a pinion, to which is attached 
a spur wheel gearing into another spur wheel which 
runs loosely on the shaft Al, but is fixed to one of the 
chain wheels. The pinion and its spur wheel revolve 
freely on a fixed shaft carried on a carriage. Two of 


] H 


the chain wheels are connected bya sleeve which turns 
freely on shaft A'. From these two wheels motion is 
communicated to two wheels which turn freely round 
the shaft A through chains. These chains are pro- 
vided at proper intervals with teeth or projections D 
which serve alternately to gather the cut crop and 
carry it onwards towards the binding arm E which is 
pivotted on shaft F. The binding arm is not rigid], 
attached to shaft F, but is actuated by a short arm rd 
which is fast on shaft F, and the motion im to 
the binding arm through a spring H. The short arm 
G also drives the compressing arm I through link J. 
1742. Bicycres, &c., F. W. Jones.—Dated 28th April, 
1880.—(Not proceeded with.) 2d. 

To each side or prong of the fork a short projecting 
pin is fixed which forms the axis for an arm which 
depends therefrom, and the lower end of which is 
slotted. A lever is pivotted to the extremity of each 
of these depending arms, which lever may be fixed in 
any part of the slot to suit the height of the rider. One 
end of each lever extends backwards and carries the 
pedal at its furthest backward extremity, The other 
end, which may be slotted, is attached to the cranks, 
which are also slotted, in order that the throw may be 
lengthened or shortened according to cir ti 


to enlarge or reduce the size of the orifice leading } 

from the water compartment to the steam compart- 

ment, 

1746. Puriryino Apparatus ror Steam Boivers, A. 
Dervaus.—Dated 28th April, 1850. 6d. 

The portions X and Y of the feed pipe C communi- 
cate with each other through a vessel E above the 
water level of the boiler, and through a pipe B and a 
vessel D below the water level. Connection is made 
between X and E at A, and between Y and the extreme 
upper end of vessel D at F, while pipe B extends down 
some distance and is closed at its outer end, and pro- 
vided with an elongated slot near this end. With the 
upper end of vessel E communicates a ~~ V, the other 
end of which passes into the boiler an closed at its 
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end, but has puninge extending between the hi t 
and lowest points of the water level. Pipe V is fitted 
with a cock and also a check valve 8, and a direct 
communication is made between pipes B and V 
through pipe H. The feed water entering the con- 
densing vessel E is forced to flow through pipe B into 
depositing vessel D, and thence through the feed 
pipe into the boiler, but while in the condensing 
vessel it comes in contact with steam from pipe V. 
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1759. on Grass, Porcetatn, 
q Emery.—Dated 29th April, 1880.--(Not 
proceeded with.) 2d. 

This consists in the employment of flexible nega- 
tives or blocks, which are composed of 9 lb. glue; 2 
gallons of black treacle or molasses; 2 ounces of 
Venice turpentine; 4 ounces of strong acetic acid; 
2) lb. of india-rubber, purified and dissolved in spirits 
ot wine ; 12 ounces of glycerine. 

1'760. Liquor Case, J. N. Mappin.—Dated 29th April, 
1880.—(Not proceeded with.) 2d. 

In this case there is a bar formed in connection with 
the handle by which the case is carried, and this bar 
is movable up and down vertically. In its lowest 
position the bar lies immediately above the stoppers 
of the bottles which the case contains, so that the 
bottles cannot be lifted to remove them from the case, 
nor can the stoppers be withdrawn. In its upper 

ition the bar although still over the stoppers is so 
ar above them that the bottles can be lifted from 
their sockets or recesses in the base of the case. 


1761. Non-pyecmatic SELF-FEEDING AND DiscHARG- 
1NnG Sxep, C. R. Parkes.—Dated 29th April, 1880.— 
(Not proceeded with.) 2d. 

The machine consists of a cylinder which may either 
form the bucket or fixed inside the bucket itself. 
This cylinder is fitted with an air-tight piston and 

iston rod to which the crane chain is attached. The 

‘can of the bucket is provided with doors either 
sliding or working on pivots or hinges. These doors 
may be either opened and closed automatically or 
worked by suitable mechanism, and they may be 
provided with counter-weights if necessary. The 
piston is also provided with air valves, and the 
cylinder may either be closed at the top or open. 


1763. Fmeproor Sares, L. 4. Groth.—Dated 
~ communication.)—( Not proceeded 
with.) 2d. 

The whole of the exterior plates, together with the 
door of the safe, are fitted with non-conducting plates 
or linings of some isolating material in a solid state. 
An inner lining of metal is provided, and comes 
against the non-conducting lining, and inside of this 
is placed the actual safe receptacle itself. 

1764. TeLepHone Apparatus, R. and M. Theiler.— 
Dated 20th April, 1880.—(Not proceeded with.) 2d. 

The First part of this invention relates to the con- 
struction of transmitters in which the pressure of two 
contact points against one another is made to vary by 
the vibrations of the diaphragm. One contact con- 
nected with battery and induction coil is fixed to 
surface of diaphragm; the other is fixed on a 
pendulum, and leans slightly on No. 1. An elastic 
stop prevents pendulum so omteging as to break 
contact. The Second part relates to the use of three 


and the condensation of which causes a » an 
the —— rushes from the boiler into the condensing 
vessel, 


1748. Fu.uine Stocks, L. Webster.—Dated 28th April, 
1880.—(Not proceeded with.) 2d. 

This consists partly in having the pendulum arms 
longer than at present made, and passing them through 
the bottom of the hine and attachi e ct 
ing rod thereto, by which means a double-acting ma- 
chine is obtained. 


1750. Curmine up Cray into Bricks or Ties, R. 
Garsides and G. Sewell.—Dated 28th April, 1880. 6d. 
The cutting wires make a straight cut across the 
continuously flowing stream of clay at right angles 
thereto. bed on which the clay rests travels on 
horizontal ways along which it is pre lied by the 
clay itself, and the frame in whic’ ie wires are 
stretched is mounted on the sliding bed frame, so as 
to travel with it and with the clay. When the 
clay comes in contact with the board D on one 


[7s9) 


1745. Recutatixe THe Suppcy or WaTER TO WaTER- 
cosets, 7. @. Messenger.—Dated 28th April, 1880. 


6d. 
A cistern A is fitted with a syphon, the long leg C of 
which descends to the closet basin. Inside the 
cistern is fitted a hinged ¢! ng plate D, which 
when actuated by lever and E raises the water 
in the cistern and immediately charges the syphon. 
A self-acting ball cock fills the cistern to the desired 
level. If the plate D is held any length of time after 


the water is discharged, the water is prevented 

from running in by fixing a stud or pin P on rod E, 

thus keeping the ball cock closed until the plate D is 

allowed to fall, and should the plate D be allowed to 
fall too quickly, the cistern is provided with a vessel 

G serving us a self-acting balance weight, to which are 

attached chains connected to the ball of the ball-cock, 

and as long as there is sufficient water in G to over- 
come the weight of the ball of the ball-cock the water 
is prevented Som entering the cistern. 

1749. Prevestine or Steam Borers, A. 
M. Clark.—Dated 28th Aprii, 1880.—(4 communica- 
tion.) 6d. 

A is the steam boiler, which may be of any approved 
shape and be provided with fire flues ; B isa ition 
in the same separating the boiler into two compart- 
ments, one of which C contains the water and a small 


[1743] 


pe 
leading to the cylinder. Through the partition Bis 
formed an opening which is preferably controlled by a 
valve D operated from the outside of the boiler, so as 


end of the bed, the latter is moved forward, and 
to the wires E an oscillating motion is imparted so as 
to make a cross cut. The board D is held in position 
by a spring catch, which when released allows the 
board to fall, so that the bricks can be removed by 
being drawn off at the end of the bed, when the 
weight F draws the bed back again. 


1753. Asprrators oR Exuavusters, S. Bowden.— 
Dated 29th April, 1880.—(A communication.) 6d. 
This relates to an aspirator or exhauster applicable 
to thrashing machines. A are apertures through 
which the exhauster draws in the dust contained in 
the casing of the beating apparatus; B tubes for con- 
ducting the dust so drawn in to the drum D; such 


i753) 
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tubes together with the arched hood form a framework 
projecting about 25 centimetres on euch side of the 
drum ; C fans or beaters which first attract and then 
expel the dust through the flue E which is free to 
turn in any required direction and deposits the dust 
through the outlet G in a chamber J conveniently 
ituated for its ption ; F sieve applied to openings 
A to prevent the grain escaping with the dust. 
1'755. ANTI-FOULING AND PRESERVATIVE COMPOSITION 
For Coatine Surps’ Bottoms, &c., H, P. Scott and 
T. D. Donaldson.—Dated 29th April, 1880, 4d. 
The composition is made of alcohul or other spirit, 
4 parts ; resin, 2 parts; gum kauri or other resinous 
gum, } ; Stockho or other tar, 1 part; 
pulve wood charcoal, 4 ; aconite, either 
es or in the form of extract or solution, 


1757. SasHes AND Sasu Frames, J. Boulter.—Dated 
29th April, 1880.—(Not proceeded with.) 2d. 


One sash is made to ce another by means of a 
chain passing over suitably arranged pulleys in a 


frame, 


tric coils all acting in centre of diaphragm, 
instead of the one or two previously used. 


1765. Frap anp Frame ror CoveRING OVER SuHarrs 
to Drains, SYPHONS, AND GREASE RECEIVERS, A. 
T. Angell.— Dated 30th April, 1880. ‘ 

The frame of the hole consists of an outer frame B 
to which the flap Ais hinged and an inner frame C 
upon which the flap rests. The rim of the inner 
frame is V-shaped on its upper edge and presses 


tightly on a strip of india-rubber fixed in a groove 
formed by two flanges running round the under side 
of the flap. A bar D is hinged to the frame C and 
supports the flap when open. 


1766. Parcet CarRieR oR G. C. Wallich.— 
Dated 30th April, 1880.—(Not proceeded with.) 2d. 

The carrier or holder is formed with a slot or open- 
ing extending to about half the diameter or thickness 
of the carrier or holder, and this opening terminates 
preferably in an enlarged portion. The string for 
securing the parcel is inserted between the opening 
in the holder, and falls into and is retained in pee in 
the enlarged portion. 


1768. AppaRatos For TILTING BaRREts, W. Homer.— 
Dated 30th April, 1880.—(Not proceeded with.) 2d. 
relates to improvements on patent No. 3788, 
dated 1st November, 1875, and consists in means for 
preventing the Yoon, eos spring or the turning 
cti 


of the spring in the wrong ion. 


1769. Lawn Mowers, J. P. Lawrence.—Dated 30th 
April, 1880.—(A communiation.) 6d. 

The rotary cutter B has its wipers cast solid with its 
disc, and to each journal of its shaft is fitted a pinion 
D gearing with a spur and ratchet wheel E mounted 
on the frame, and rotated in one direction by a pawl 
carrying pinion F, having an axis on a stud common 
to the wheel E. G are master wheels gearin; 
the pawl-carrying wheels F, and are keyed to the 
shafts of the driving wheels H, such shafts being 


(769) 


mounted on caps J secured to one end of the frame 
by bolts, and at the other by the studs which pass 
through the caps andare held by nuts. The spur and 
ratchet wheel has teeth or shoulders at its periphery 
and others atits hub, and in the space between the 
two the pawl of the spur wheel F has its play, the 
pawl consisting of a sliding tooth fitted between guides 


a from the inner face of an arm sec’ 

. The knives are adjustable. 

1771. Dyetne, &., J. H. Johnson.—Dated 30th April, 
1880.—(A communication.) 4d. 


This consists in the synthetical or artificial formation 
of indigo blue and allied; colouring matters within 
the fibre of textile fabrics and materials by first 
impregnating, printing, or marking the same with 
mixtures containing orthonitro-phenylpropiolic acid 
and reducing or deoxidising mts, such as glucose 
or milk, sugar, and fixed caustic or carbonated alkalies 
or alkaline earths, and by afterwards developing the 
= colouring matters by the action of dry or moist 

eat. 
17°72. Srrezt Sweepers, W. Smith.—Dated 30th 

April. 6d. 


ht shaft or 


constructed as to admit of the revolving brooms or 
brushes E to be placed at a sufficient angle to the 


direction in which the machine is drawn, F are the 
main wheels fixed w axle G, which as it revolves 
carries round with it the clutch H, which communi- 
cates motion to the bevelled toothed wheel I, which 
gears into and drives the smaller bevelled toothed 
wheel J fixed upon the inclined shaft K which revolves 
in bearings upon the frame D, and has fixed upon it a 


pulley or chain wheel which, by means of the endless 
chain N, drives a corresponding chain wheel or pulley 
which is fixed upon one end of a revolving shaft or 
axle carrying the circular brooms or brushes E. By 
pressing down the lever L the bars Q are raised from 
the ground anc with them the brooms or brushes. 


1775. Levers ror Actuatinc HEeaLps or Looms, 
J. Clayton and T. Richmond.—Dated 30th April, 
1880.—(Not proceeded with.) 2d. 

This ists in the arrang t of levers in lieu of 
needles or wires used in the dobby, jacquard, or like 
apparatus, such levers being acted upon by the pattern 
barrels or other like means, which will determine . 
whether the said lever shall act as elevators or 
depressors to actuate the healds or harness, by which 
means ~ « or weights are dispensed with, and 
greater facility is given to the weaver in piecing 
broken ends. 

1776. Meruop or AND APPARATUS FOR NAVIGATING 

M. Hill.—Dated 30th April, 1880.—(Not 

proceeded with.) 2d. 

A fish-shaped bailoon is employed, which is provided 
with a car and one or more receivers filled with com- 
pressed air, which latter is allowed to escape through 
suitable orifices controlled by valves, and are so 
directed as to be capable of propelling and guid: 
the balloon and of causing it to ascend or descen 
as may be required. 

1777. Catoric Sares anp Non-conpuctinG JACKETS 
FoR Heatep VESSELS, STeaM Pires, &c., B. J. B. 
30th April, 1880.—(A communication.) 


This consists of an outer case, preferably of wood 
lined with paper or felt, all of which encloses a thick 
packing of feather-stuffed cushions in the midst of 
which is an opening just sufficient to receive the 
vessel that it is desired to keep hot. 


1778. Covptincs ror Raitway Venicies, W. 
Lake,—Dated 30th April, 1880.—(A communication.) 
(Not proceeded with.) 2d. 

‘A draw head has a vertically elongated flaring open- 
ing at its front for the introduction of the. link. 
The link is of the class denominated “‘ arrow-head ” 
links, but its heads are bounded by curved instead of 
angular lines. 


TraP, M. Wtlson.—Dated 30th April, 
0. 6d. 
The body A, cover B, and cup C, are of cast iron, and 


in the bottom of A is an outlet extending upward a 
sufficient distance to ensure sealing of the trap. 


LJ 


The outlet has a cross bar D, through which passes the 
stem of the cup C, its lower end being bent to prevent 
the removal of the cup, above which is a knob to facili- 
tate lifting. 

1788. Treatment anp oF CERTAIN 
Ferrvucinous SALts OBTAINED IN PREPARING IRON 
AND STEEL FOR COATING WITH OTHER METALS, 
F. Braby.—Dated 1st May, 1880. 4d. 

This relates to a process for the recovery of muriatic 
acid, and production of sulphate of iron from the 
waste pickle employed in preparing iron for coatinu, 
with other metals. 


1904. MANUFACTURE oF UMBRELLA FuRNITURE, IV. 
Holiand and R. Budd.—Dated 10th May, 1880. 6d. 
The drawing represents a vertical section of a 
metallic mould for the manufacture of top notches. 
A is the lower part of the mould, and B is the upper 
part of the mould. In the lower part a series of 
cavities or depressions C is made, the said cavities 
having the figure of the top notches te be made, that 
is in grooved and unnotched top notches. Below and 
concentric with the cavities are cylindrical holes D, 
opening on the underside of the part A. The cavities 


C are arranged in groups of three on eit her side of the 
jets with which they are connected, and the said 
cavities of each group are connected together by the 
shallow depressions. In each of the cavities or de- 
ressions C a separate central metallic peg or core G 
placed, the stems or lower reduced parts of the 
being cut or filed away at H, so as to produce at the 
cut-away flat surfaces. Flattened parts at I are 
also cut away at the edge of the head of the peg. When 
the stems of the pegs are fitted in the cylindrical holes 
in the mould, the spaces between them and the said 
holes titutes minute passages in icati 
with the cavities C, and opening on the underside of 
the mould, for the escape of air from the mould dvring 
the casting process. 
1977. Macuines, 7. Naish.—Dated 13th 
May, 1880. 6d. 
This ‘ists in an arrang t whereby an auto- 
matic feed or advance motion, or a retiring motion 


may be given to the drill in combination with its 
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rotary motion, that is to say, the combinations of the 
«lise F, fixed on the screwed collar E, in which the 
upper screwed end of the drill spindle engages with 
a dise K and collar I, rotating with and sliding upon 
the driving shaft of the machine, the said collar I and 
dise K Deing capable, by their sliding motion, of ap 


epeattes © a or less distance from the axis 
of the spindle, and thereby determining either a 
feed or advance motion, or a retiring motion of the 
said drill spindle combined with its rotary motion. 
The other Fig. shows the arrangement for effecting 
the adjustment of the collar I upon the driving shaft. 


2980. Precirrtatinc THE ConNsTITUENTS OF 
SEWAGE so 4S TO SECURE THEIR FERTILISING 
Propertiss, J. Jmray.—Dated 16th July, 1880.— 
(4 communicatio-..\ 

This consists, First, in precipitating the solid con- 
stituents of sewage by desulphuration, effected by the 
addition of a metallic sulvhate, and saponification by 
addition of slaked lime; Secondly, precipitating the 
solid constituents of sewage by addition of a metallic 
chloride; Thirdly, precipitating the solid constituents 
of sewage by addition of sulphate of zinc and of a salt 
of aluminium. 

2063. Treatment or Gas Liquor FoR THE Propvuc- 
Tion oF Ammonium J. Imray.—Dated 
19th July, 1880.—(A communication.) 2d. 

The precipitating vessel being charged with the 
liquor, a net sack containing sulphate of alumina is 
immersed in it, and the reaction which ensues causes 
a precipitate of hydrate of alumina, which settles with 
the tarry matter. After several hours of re , the 
liquid is run off into evaporating tanks, where it is 
concentrated, the product being marketable ammonium 
sulphate. 

2964. Ammontacat Liquor, J. Imray.— 
Dated 19th July, 1880.—(A communication.) 64. 

Three vessels A are arran,; at different levels, 
each communicating with the one above and having 
lower communications by stop-cocks. In the two 
higher vessels are partitions 8, reaching nearly to the 


R 


bottom. Bisa 
a flattened 


i hich hi 
an outlet pipe in which is a check valve opening 
outwards. a vessel divided 
tudinal partitions into compartments, in each of which 
is immersed a vessel of thin plate, these vessels com- 
maunicating with each other by pipes alternately near 
their opposite ends. The spent liquor decan’ after 
subsidence in se’ vessel D flows through the 
compartments in R, while the fresh liquor flows in 
the opposite direction 
in each compartment of R, such liquor descend- 
from tank B, where it has been heated to about 
85 deg. by the condensation of vapour in C. While 
passing through R it is further heated to about 
185 deg., and then rises to vessel E, from whence it 
enters the top vessel A, the ammoniacal vapours 
ing by passage L into the condensing tube C. The 
ee passes through the other vessels A and finall 
enters the settling vessel D, whence it passes thoonge 
R. C the ammonia passes to vessels F and 
then to G, and finally to the acid vessels. 
3085. Huts or Surps, &c., P. M. Justice.—Dated 
27th July, 1880.—(A communication.) 6d. 
This partly ship or the 
upper part of ordinary form, or nearly so, from the 
load waterline upwards, and the lower immersed part 


or ion thereof so constructed that the depth or 
height between the top and bottom sides of its trans- 
verse sections diminish as the sections approach the 
of the vessel, where the top and bottom sides 
meet in a sharp edge, forming below the surface of the 
water a horizontal cut-water and stem, which, during 
the vessel's progress divide the water horizoutaliy 
when the vessel is upright. 
3250. Torrepo Boats, D. H. Brand .—Dated 9th 
August, 1880.—(A communication.)\—(Complete.) 6d. 
This consists of a torpedo boat of circular or elliptic 
cross section, which by means of movable floats of 
cork or other light material can be sunk sufficiently 
deep under the surface to be protected from the 


! 
| 


h the vessels of thin | 


enemy's fire, and which, except such parts as the pilot 
house, chimney, and air pipe, presents in this position 
above the surface only the floats, which are not 


destructible by projectiles. The vessel A is shown of 
circular section, and B are the cork floats hinged 


83436. From Merers, W. R. Lake.—Dated 24th 
August, 1880.—(A communication )—(Complete.) 6d. 

B and C indicate respectively the induction and the 
eduction passages for the water, which is supposed to 
be entering through the pipe B under pressure. The 
water pistons or plungers are indicated by D and E. 


They are both elliptical, and are identical in form and 
character, and are fu ed with teeth of a peculiar 
construction. They thus form toothed ig, as well 
as pistons, and perform the double functions of gear 
wheels and pistons. They are mounted upon shafts F 
andG. The other Fig. shows the peculiar formation 
of the teeth. 


Nava APPoINTMENT.—The follow- 
ing appointment was made at the Admiralty on 
Saturday :—Henry A. Madge, engineer to the 
Excellent, additional, for temporary service in 
the Glatton. 

Tue CHANNEL TUNNEL.—The company which 
has been founded to ascertain whether a tunnel 
can be made between Calais and Dover has suc- 
ceeded in driving a shaft to the depth at which 
the tunnel would have to be made. 


THe Seanam CoLurery Expiosion.—As the 
result of a conference held at Newcastle-on-Tyne 
this week between consulting engineers, miners’ 
representatives, and Government inspectors, it 
has been decided that any attempt to re-open 
the workings of the Maudlin seam at Seaham 
Harbour Colliery, the scene of the late disastrous 
oa, would be attended with immediate 

isk to the explorers, and possibly with the most 
disastrous consequences to the colliery generally. 


Socrety, Krye’s CoLtece.—At 
an ordinary meeting of this Society, held on 
Friday, November 19th, Mr. H. H. Parkinson 
read a paper “‘On Shipbuilding,” but the sub- 
ject being too large to deal with entirely he 
restricted himself more particularly to iron ships, 
their mode of construction, and the strains to be 
considered in designing, &c. In the discussion 
which followed some very interesting questions 
were raised. The president spoke of the recent 
experiments made by the Admiralty for deter- 
mining the cause of resistance to a ship’s — 

, and Mr. Ellis asked if any good method 
Cates invented for preventing fouling of the 
bottoms of iron ships, to which Mr. Parkinson 
replied, and this brought the meeting to a close. 


THe Water Supply or THE METROPOLIS.— 
Notice has been given that it is intended to 
apply to Parliament in the ersuing session for 
leave to bring in a Bill for an Act to create a 
London water authority, representing the con- 
sumers of water in the metropolis and adjacent 
districts, with powers to secure to them an im- 

roved supply of water at reasonable rates. The 


rectangular condensing tank containing Bil asks for powers to acquire and utilise exist- 
tube C, communicating at one end with | 
L, and having at the other | 


ing sources of supply as far as may be deemed 
expedient, to make all necessary inquiries with 
this object, and also in order to ascertain 
whether recourse may not be had with advan- 
tage to sources of supply other than those now 
used by the metropolitan water companies. 
Power will also be sought by the Bill to enable 
the London water authority to make and carry 
into effect agreements for the purchase of the 
undertaking of the companies mentioned, 
“and to authorise, and if necessary, require 
and compel such companies respectively to sell 
their undertakings or any parts thereof,” to the 
authority, and in the event of their purchase, 
subject to the provisions of the intended Act, 
to exercise all the rights and powers of the 
companies. The Bill asks to make provision for 
raising or borrowing the money and issuing the 
stock required for carrying into effect the pur- 

of the Act on the security of the rates to be 
evied within the metropolitan water area; and in 
the event of the purchase to make provisions as 
to applying and distributing the purchase 
moneys and paying the debts and liabilities and 
undertakings acquired, for the dissolution of the 
companies and winding up their affairs, and as 
to the employment of and the duties to be per- 


, formed by the existing officers and servants of 


the companies, ‘‘and for compensating such as 
may be deprived of any salary or emolument.” 
The companies referred to as the metropolitan 
water companies are the New River, the East 
London, the Southwark and Vauxhall, the West 
Middlesex, the Lambeth, the Chelsea, the Grand 
Junction, and the Kent. Powers for insuring a 
proper supply and its effectual distribution are 
asked for, as well as the transfer to the autho- 
rity of all powers of regulation or control, &c., 
in respect of the metropolitan water supply now 
vested in any public d of authority. The 
Bill seeks to alter and enlarge the powers and 
provisions relating to the companies mentioned, 


— to repeal or alter certain other Acts speci- 


PRICES CURRENT. 


Tue following prices are corrected up to last night, 
but it should be borne in mind that in many cases 
makers are prepared to quote different terms for spe- 
cial contracts. It is obviously impossible to specify 
these cases and terms, or to give more than the market 
quotations and makers’ prices. Readers 
refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS, 


ScorLanp— £ 8.4.) ScorLanp— £8. | 
G.m.b.—No.1..2136 Glengarnock— 
.. 211 6) SITS 
Gartsherrie No.8... .. 240 
No.l... .. .. 3 46  Dalmellington— 
No. 3.. No.l... o 2136 
Coltness—No.1.. 3 46 .. 
No.2.. 2140 At Ardrossan. 
Summerlee — Shotts—No.1 .. 3 40 
Nol .. .. 8 20) No.3 .. 2146 
No. 3 - 2130 At Lei 
Monkland—No. 1 2 13 6 
o. 8 2 11 6! CLEVELAND— 
Clyde—No.1 ..2136| No.l .. 40 
.. 8818] « wt 
Govan—No.1 ..2136! No.8 .. .. 00 
No.8 .. 2116! No.4, foundry .. 119 0 
At Broomielaw. No.4, forge.. .. 1190 
—No.1 .. 3 30) Mottled or white 1 18 6 
No.3 ..214¢C! Thornaby hema- 


At Port Dundas. | tite... .. ..3 00 


TREDEGAR—MONMOUTHSHIRE—NO. 8 tin-plate pig iron, 
75s. at works, 


No. 8 foundry pig iron, 
6us. Od. at works, 
£8. d. £8. 

forge, at Shef- 

field .. 

No. 3 ee - 210 0t0 0 00 
LancasHirez, in Manchester—No.3 2 7 Oto 0 0 0 
No.42 6 6to 0 0 0 

Hematite, at works, Millom 

Bessemer "— 

No.ltoNo.3 .. ee « 8 5 Oto 0 0 0) 

Forge, mottled and white .. 8H 

Maryport Hematite—No. 1 to 

it o os ~ 35 0t0000 
Puddled Bar— 

Wates—Rail quality, at works 317 6to 4 0 0 
trodes 310 Oto 312 6) 
MrppLesBroveH iéin., plate 

quality, per ton se -- 312 6to 317 6) 

LancasHire, delivered at Man- 
chester .. ee 42 6t0 450 
MANUFACTURED IRON. 

Ship, Bridge, and Mast Plates— 

G ascow, f.o.b., per ton 710 Oto 810 0 
Wa.es—aAt works, net .. Om 9 
Mipp.LesBRoves, in trucks, at 

works .. a ee -- 612 6to 810 0 
Boiler Plates— 

WELsH.. -- 10 0 0to 1010 6 
Lancasuire, to5cwt.each plate 7 17 6 to 8 2 6 
SHEFFIELD se -- 1010 Otollld 0 
Bow tine and Low Moor— 

Under 2} cwt. each, up to 

4 cwt. percwt. .. Oh 3:76 
4 cwt. up to 7cwt.and upwards 110 0to 119 9 
STAFFORDSHIRE, per ton . 9 0 0t0 1210 9 
MIDDLESBROUGH, freeontrucks 7 0 Oto 9 0 9 
f.o.b., per ton 710 Oto 810 9 
Angie Iron— 

Bow tne and Low Moor, per 

cwt es ee os eo 13 8 
STAFFORDSHIRE, per ton 8 900 
LANCASHIRE ee - 6 0 0t 626 
SrockTon .. os - 510 0t0 0 0 0 
Rounp Oak oe oe 812 6to1310 0 
WELsH ee 6 5 Oto 61 0 
Gtasoow, f.0.b., per ton 610 Oto 0 

Iron— 

Low Moor and Bow ine, per 

cwt. 019 Oto 14 0 
STAFFORDSHIRE, per ton 610 O0tol0 0 
Rounp Oak oe ee « 8 6to13 0 0 

Merchant Bars— 

STOCKTON .. ee ~ - 6 0 Oto 610 0 

LANCASHIRE 515 6 0 0 

f.0.b. .. oe 610 Oto 7 0 0 
Suerrie.p—Bars from ware- 

house ° - 610 0to 7 0 06 

Hoo) on 710 Oto 8 0 

Sheets - 90 Oto v 0g 

Nail Rods.—G.ascow, f.o.b., 

per ton .. ee 610 Oto 615 0 
Rails—G.ascow, f.o.b., perton 710 0to 8 0 0 

CLEVELAND 560 0t0 69 0 
ALES... 52600 5590 

Railway Chairs — Gtascow, 

f.o.b., per ton .. oe -- 0 410 Oto 5 0 
Pipes—Gtascow, f.o.b.,perton 5 0 Oto 6 0 
Sheets—G.ascow (singles), per 

ton ee ig es 70 Oto7 10 0 
Hoops—MAncuestTer .. - 6 5 Oto 610 0 

SHEFFIELD—At works— 228. 4, 
Spring steel .. oe 13 0 0 0 
Ordinary cast rods .. 17 0 Otoz 0 0 
Fair average steel ee - 28 0 Otosw 0 0 
Sheet, crucible .. ee 24 0 Oto 64 
Sheets, Bessemer oe 16 0 Utoz 0 0 
Second-class tool 832 0 O0to48 0 
Best specialsteela .. .. 50 0 Oto76 0 0 

Best tool ee - 52 0 0 O 

8 oe oe 7 0 Otollz 0 

is oe - 510 Oto 

Sheffield steel ship plates .. 13 0 O0to1410 0 
Sheffield steel boiler plates .. 14 0 Otolé 0 VU 
WALEs—. ee ee ~- 6 0 Oto 610 0 
Bessemer pigiron .. 3 7 6to 
MISCELLANEOUS METALS. 7 
sd #8. 

Copper—Chili bars perton 61 5 0to 6110 0 
british cake andingots .. 6410 0 lv 
Best selected .. oe 6610 67 0 0 
British sheets, strong.. .. 70 0 Oto7l 0 0 

Tin—Straits 
British blocks, re - 9 0 OtovT 0 O 

” bars oe 9 0 O 
Lead—Spanish pig .. «.. 15 0 O0tol5 5 

Bheet .. vtol6 vu 
Red lead .. os 17 001710 0 
White lead oo -- 2110 Oto v 0 O 

Spelter—Silesian .. .. 1515 0to16 0 

Zinc—English sheet .. -- 20 0 Oto 21 0 0 

Phosphor Bronze—per ton— 

Bearing metal XI os - 0 0 Otoll2 0 0 
Other alloys 120 0 000135 0 0 
Nickel, per Ib., 2s. 6d. to 3s, 

COAL, COKE, OIL, &c. 

Coke— £8. da, s.d. 
Durham oe 010 0 to vlz2 0 
Derbyshire... oo 012 0 to 018 0 
Sheffield, melting .. « 014 0 to 016 0 
redegar os oo - 000 O12 6 
Wales—Rhondda .. ~ 010 6 to 012 6 


should also , 


Coals, best, per ton— 
, South Yorkahire—at the pits— 
ranc! O11 2 to 0 

Silkstone, house .. 010 4 to 

Convert; 07 6 to 0 9 9 

Steam * 095 6 to 06 

Slack .. ee 08 6 to 0 44 

Wales, through 4 - 0 8 6 to 0 8 9g 

Steam, less 24 . ~- 08 3 to 010 « 

House, at port .. 079 to 09 8 

Small steam.. ee 023 to 0 8 

Small house .. os g 
Glasgow—Per ton, f.o.b.— 

Main .. »~ 060 to 07 6 

| Smithy eo O12 to 014% 
| South Durham.. oe 0 6 6 to O18 

Derbyshire— 

Bestatpits.. .. 0 8 0 to On 
Converting .. oe 6 t 09 6 

Lancashire—‘Vigan pit prices— 
| Arley .. 090 0906 

Forge coal .. ae © 5 6 to 0 6 06 

04 0 to 046 

Slack .. oe - ©2908 6 
Oils, tun— 

Lard oil .. ee 49 0 0 to Sl 0 06 
Linseed 2 5 0 to 2610 6 
7 6 to2910 0 


Rapeseed, brown os 
» Engl. = ee os 7 6 tot 
Petroleum, refined (per gal.) 0 0 8} to 0 0&8) 
* Supplied to railway companies and large works, 


PRICES CURRENT OF TIMBER. 


£ d. £ 8. d. 
Teak, load.. ee 1310 0 lo 
Quebec pine, red... 800 tw 450 
yellow .. 
| pith .. .. 810 0 to 410 4 
ee 6©00t0 7 0 0 
Birch .. oe 810 0 to 415 9 
| Elm os ee - 410 0 to 5 006 
Ash oe ee - 8 5 0 to 410 06 
Dantsic & Meml. vak .. 6 00 
| Fir am as ‘ . 8 5 0 to 410 0 
» underiized.. 6 @ te 8 6 
» Riga.. oe os «+ 810 0 to 4 5 6 
Swedih 000 t000 
Wainscot, Riga,log .. 8 0 0 t 5 O » 
| Lath, Dantsic,fathom .. .. 4 0 0 to 510 0 
' St. Petersburg .. 5100 0 to 700 
per ©, 12ft. by 8 by 9in. 
Quebec pine, oe 17 0 0 0 0 
fad 8 O 0 
Canada, spruce Ist .. -- 1010 0 tol2 0 6 
8rd and ee - 8 0 0 to 910 0 
New Brunswick se « 610 0 to 810 0 
Archangel os 10 0 0 told 06 
St. Petersburg. - 13:0 0 tol6 06 
nland .. ee 1010 0 tollld 4 
Wyburg .. ee 810 0 toll 0 
Battens, all sorts. . 60 0 t 810 6 
FLoorine pps. sq. of lin.— 
First yellow .. 010 0 to 015 6 
» White .. és OM 
Second quality ee @ O88 
Mahogany, Cuba super. foot. © 0 5 to 0 0 5 
Mexican, do. oe 0 007 
Honduras, do. 08 0 0 
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Turoat and dryness, 
tickling and irritation, inducing cough and affect- 
ing the voice. For these symptoms use Epps’s 
Glycerine Jujubes, Glycerine, in these agreeable 
confections, being in proximity to the glands at 
the moment they are excited by the act of suck- 
ing, becomes actively healing. Sold only in 
boxes, 74d. and 1s. 1}d., labelled James Eres 
and Co., Homeopathic Chemists, London.” A 
letter received : ** Gentlemen,—It may, perhaps, 


| interest you to know that, after an extended 


trial, I have found your Glycerine Jujubes of 
considerable benetit {with or without medical 
treatment) in almost all forms of throat disease. 
They soften and clear the voice. In no case can 
they do any harm.—Yours faithfully, GoRDON 
Homes, L.R.C.P.E., Senior Physician to the 
Municipal Throat and Ear Infirmary.”—ADv". 
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THE SMITHFIELD CLUB SHOW. 


Tue annual show of the Smithfield Club opened in 
the Agricultural Hall, [slington, on the 6th inst. Almost 
for the first time on record the weather was perfect, and 
not for the first time the attendance was very large. We 
are told by those who ought to know, that the cattle, 
pigs, and sheep are all that can be desired, and with this 
verdict we are quite willing to rest content. The show 
must in this sense be pronounced eminently satisfactory. 
As regards the engines, machines, and implements shown 
if workmanship and design up to the average are all 
that ought to be expected at such an exhibition, then we 
have no fault to find. But inasmuch as there is hardly 
anything in the building claiming attention for novelty 
and excellence combined, our notice of its contents must | 
perforce be brief. 

Engines: Traction, Portable, and Fixed.—Messrs, | 
Clayton and Shuttleworth, of Lincoln, are usually 
regarded as making more portable engines than any 
other firm in the world. They are the leading makers in 
fact of that class of machinery ; but the only difference | 
between the contents of their stand this year and last 
year is that their engines are now painted bright green, 
relieved by a delicate lining, and darker green on the 
funnels. There isin the traction engine they exhibit a new 
thing ; the piston rod is carried through the front cylinder 
cover as in liesion locomotives. We do not quite see what 
is gained by providing another stuffing-box to be packed 
and kept in order. If such a thing was wanted, Messrs. | 
Clayton and Shuttleworth have taken a great many years 
to find the fact out, and if it is not wanted it should not | 
be used. A great many other makers have even less 
that is new to show, for they have made no change even in 


/engine combined with a vertical boiler. 


one of the ploughing engines of which we have had occa- 
sion to speak in favourable terms before now. Messrs. 
Allchin go on steadily improving year by year in the 
design and workmanship of their engines, and the 
traction engine which they show will quite bear 
comparison with any other in the building. 

Messrs. Howard, of Bedford, show only one of 
their “ Farmer’s Engines,” too well known to require 
description. At the stand of Messrs. Ransomes, Sims, 
and Head, of Ipswich, will be found a novelty in the 
shape of a vertical engine combined with one of Coch- 
ran’s patent vertical boilers, which boiler we have often 
described and illustrated. We shall illustrate this com- 
bination in an early impression. It is satisfactory to see 
another attempt made to augment the efficiency of ver- 
tical engines and boilers combined by making the boilers 
competent to get a good duty out of the fuel. The first 
firm to do this were Messrs, Paxman, Davey, and Co., of 
Colchester. Next came the Reading Ironworks Com- 
pany, which was followed by Messrs. Robey and Co., and 
now we have Messrs. Ransomes, Sims, and Head. It is 
a noteworthy fact that the vertical boilers used by the 


| three first-named firms, although extremely unlike each 


other, are very economical, and still enjoy the favour of 
the public. They have not yet been superseded by newer 
inventions. Messrs. E. R. and F. Turner, of Ipswich, 
have several engines at their stand, but we award the 


| palm to an exceedingly pretty little engine and boiler, 


2-H.P., which we shall illustrate. It is a Gippeswyk 

This boiler 
has twenty-four tubes opening into a dry cast iron 
smoke box on the top of the boiler shell, and the 


smoke box is provided with eight openings, each 


May we add that the difference found to exist between 
makers of note and second-class firms in this respect 
almost always results from the absence of good tools in 
the shops of the latter. It is not that they are ignorant 
or unwilling ; but that they cannot be convinced that 
money spent on machine tools is well laid out. Far 
from blaming them, we believe that considering the difti- 
culties under which they labour, they deserve all praise 
for getting their engines up as well as they do; and these 
very engines in all probability cost their makers 20 to 
30 per cent. more than beautifully finished engines of 
the same power cost those who have adequate appliances 
for turning them out in their shops. This is a subject on 
which we may have more to say at another time. 

The Reading Ironworks Company show vertical and 
horizontal engines of their usual type. We notice that 
the castings of this firm are much better than they used 
to be, and the finish of their engines is improved. Their 
boiler work was always very good. The firm, to judge 
by a large notice-board at their stand, have made a very 
great reduction in the price of their boilers. We do not find 
that other firms in the trade have followed suit, which is 
remarkable, as the prices of any one firm of agricultural 
engineers are generally regulated by those of the other 
firms in the same trade. Messrs. Aveling and Porter, of 
Rochester, show only two engines, one for ploughing and 
the other for traction work. There is nothing new about 
them. While speaking of traction engines, we may add 
a word with regard to a question raised about traction 
| engines in view of the —- that the safety valve 
| of the engine which exploded the other day at 
| Maidstone was overloaded. Whether it was or was 
not remains to be determined by a jury, so we 


the colours of their engines. Messrs. Burrell, of Thetford, 
show a ploughing engine with Everitt and Adams’ 
winding a traction engine. There is nothing 
about the first with which our readers are not, or ought 
not to be, quite familiar. The novelty about the latter 
is this. The keys for the pinion on the crank shaft are 
cut out of the solid. This is not the novelty. That lies 
in the fact that these keys are now casehardened. 


Joking apart, the noteworthy thing about this engine | 
atterps, Intro- | 


is that it has all been made from new 
ducing small modifications of design, which are no doubt 
improvements. It has a cylinder 8$in. by 12in. stroke. 
The guide bars, governors, weigh shaft, c&c., are all 
carried on one casting. The pump is of a new pattern 
with clack boxes doing away with all screwed joints or 
running couplings, and the boiler clack-box is fitted with 
a check valve with spiral wings, so as to cause the valve 
to turn on its seat when at work. The gearing is all of 
crucible cast steel. 


on four keys worked u 


durable and neat job. Messrs, Davey, Paxman, and Co. 
of Colchester, show nothing new, a portable engine and 


type, and Mr. Paxman explains the fact by saying that he 
is too busy and his shop too full of orders to — him to 
make novelties. We add with pleasure that the same 
statement is made by several firms, and there is reason 
to believe that the agricultural engineers’ prospects are 
improving. Not far from the stands last mentioned are 
those of Mr. Savage, of King’s Lynn, and Messrs. 
Allchin, Globe Works, N 


SAMUELSON’S SHEAF-BINDING REAPING MACHINE. 


closed with a kind of valve or stopper about 3in. in 
By taking these out, which is done in a/| 


diameter. 
moment, access is got to the 
sweeping. Messrs. W. and 


Chelmsford, show a coarsely made traction engine with 
the cylinder carried on lugs which are bolted to wrought 
As these would 
be quite inadequate to take the strain on them, flat stay 
bars are carried from the cylinder to the crank shaft 
bearings. Messrs. Eddington have now exhibited engines 
ar to improve 
now 
| what the price of the traction engine exhibited may be, 
| possibly it is much less than that of traction engines by 


iron saddle irons rivetted to the boiler. 


| for many years, but the firm does not ap 


| either in its design or its workmanship. e do not 


| other makers. If not, it ought to be. 


| Mesrs. Ruston, Proctor, and Co. show one of those 
| dainty fixed engines, the beauty of the design and work- 
men Fi of which at once secure attention, but there is 
There is a spring draw-bar fitted in | nothing about the engine which we have not described 
the tank, which by means of india-rubber buffers takes before. They also show a traction engine, very similar 
off the rough strain when starting the engine with a load. | in all respects to that which we have already illustrated, 
At the same time the sides of the draw-bar form a | the principal difference being in the jack-in-the-box gear, 
guide for the connection to enter, so that when coupling | which is very neatly arranged. It is well enclosed so 
up no time is lost. The pinion on the crank shaft slides | that dirt is kept out. The gearing on the counter shaft 
out of the solid, and so case- | consists of two fast and slow speed toothed rings made of 
hardened that no file willtouch them. The workmanship | steel, cast together and bolted to a cast iron centre ; this 
of the engine leaves nothing to be desired. The blower | centre has a very long boss, and on this is keyed the 
pipe is cast in one with the exhaust pipe, making a very | steel road wheel pinion, so that a very long key can be 

and makes a 
s, Long, and Co., of 
a vertical engine exhibited being of their regular standard | Stowmarket, show a simple vertical engine of somewhat 


/got. All this gearing is well arran 
| thoroughlyexcellent job. Messrs. W 


| new design. The engine stands on the top of a “spoo 


bolted into the bowl of 5g Te ne near the top. 


arrangement is by no means 


n ” 
shaped casting, on the lower end edges of which are the 
crank shaft bearings. The guide is of the slipper type, 
he 
, and with a little more 
care to give the spoon elegant curves, a very handsome 
and efficient engine may be madein this way. The finish 
orthampton. The former shows | of the engine is fair, and that is all that can be said of it. 


of course pronounce no opinion on the _ subject 
at present. It has, however, been said that all 


upper ends of the tubes for | traction engines should be provided with a lock-up valve 
g Eddington and Co., of | which cannot be tampered with. We suggest that a legal 


enactment of some kind be made to enforce this. At 
present makers are in this difficulty :—Some one wants 
to buy a traction engine. The working pressure, he 
finds, is 120 lb. “But,” he asks, “if the engine gets 
into a hole, and I want a 150 lb. or 160 lb. to 
get her out, can I get it?” If the answer is in 
the negative, because of the 'ocked-up valve, the intending 
purchaser goes on to seek explanations. The builder 
cannot say the boiler would not be safe at 160 lb., for he 
knows that it is, and if it were not, then it should not be 
worked at 120 lb., and so his customer will net be slow 
to tell him. Unless the 160 lb. can be had, the farmer 
will not buy. He will go toa maker who leaves him his 
safety-valves to do what he likes with. Now 160 lb., or 
180 lb., may be carried on a pinch now and then, while 
a boiler is new ; but it is put on once too often, and then 
we know what happens. If the law insisted on lock- 
down valves, the farmer could not help himself. If he 
got his engine into a hole, she would have to stay there, 
and he would probably be more careful to keepoutof holes. 
Mr. Savage’s—of King’s Lynn—invention recently illus- 
trated in our pages is one way outof thedifficulty, and much 
better and safer than preposterous pressures of steam. 
The only genuine novelties in engine work in the show 
were Messrs. Kichard Garrett and Sons’ compound 
portable engine, which we fully described and illustrated 
In our impression for November 26th, and a 14-horse 
power compound portable by Messrs. Marshall, Sons, 
and Co., of Gainsborough. This engine has the cylinders 
on the fire-box shell. They are respectively 6$in. and 
103in. diameter, by 12in. stroke. We shall illustrate this 
engine in an early impression, and till then we reserve 
our description. It was finished only just in time for 
the show, and no experiments have yet been carried ont 
|with it. Concerning the wonderful performance of 
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Messrs. Garrett’s engine, it may be worth while to 
dispose here of a couple of arguments which have been 
brought against the results as statedin THE ENGINEER. 
The first is that more water was pumped in than was 
weighed. This was simply impossible. We have credited 
the boiler with all the water, including that from the 
steam condensed in heating the feed water, which it 
received. The other argument is that in a run of three 
and a-half hours, a considerable error would be intro- 
duced by a small difference in the height of the water 
in the glass gauge at the beginning and end of the run. 
A glance at the drawings which we have published will 
show that the water surface with 2tin. in the gauge glass 
—and this was the height at which the level was kept 
throughout the run—was about 20 square feet, but to 
err on the right side we shall suppose that it was 25 square 
feet. Now inasmuch as the boiler did not prime, the 
water level in the gauge was very steady, and those who 
have had experience in testing boilers know that by par- 
tially closing the gauge taps soas to make the water 
sluggish in the glass, it is possible to ascertain the level 
within a tenthofaninch. Let us suppose, however, that 
there was an error of half-an-inch, that is to say, at the end 
of the run there was half-an-inch less water than at the be- 
ginning. If there had been a difference of a foot, then 
25 cubic feet of water would have been used by the 
engine in excess of that accounted for. With a half-inch 
difference, we have one-twenty-fourth of 25 cubic feet, 
or 1°04 cubic feet, or 65 lb. of water. Were the error 
even one inch, we should have but 130 lb. to add to a 
total of 2543 lb.—a quite insignificant fraction—and had 
all the water disappeared at the end of the run, and a 
quarter of an inch besides, the quantity not accounted 
for would have amounted to only 6°25 cubic feet, or only 
290 lb. Asa matter of fact, however, the water stood at 
the same level at the end of the run as at the beginning, 
without any appreciable difference, and this expedient 
for getting over the difficulty of accounting for the 
remarkable performance of the engine must be given up 
as untenable. 

Messrs. Hornsby, of Grantham, exhibit for the first 
time a traction engine. About this engine we hope to 
have more to say at another time. We need not say the 
workmanship is excellent. The design is also very good, 
and particular care has been taken to get a narrow engine. 
Messrs. Wallis and Steevens, of Basingstoke, show very 
good engines. Their workmanship affords testimony to 
the excellence of their machine tuols. Messrs. Barrows 
and Stewart show one of their portable engines. This is 
beyond question the simplest portable engine in the 


‘market. We are not aware whether the firm put 


on a cut-off valve for expansion or not on some of their 
engines, but even with this the engine would remain 
absolutely without a superfluous part. The firm show 
also a vertical engine and boiler combined. The engine 
has a 6in. cylinder by Tin. stroke, and is well designed 
and finished. It is mounted on three wheels for teavelling. 
Messrs. Robey and Co. exhibit nothing new. In their 
mining engine they have modified the starting gear a 
little, and this and all their engines is fitted with a neat 
high speed governor. They show a traction engine 
identical with that exhibited at Carlisle, and calling for 
no special remark; also a well finished horizontal 
engine. Messrs. Fowler, of Leeds, have as usual a fine 
display of ploughing engines and ploughing tackle, but 
nothing in any way new. They also exhibit a “ York- 
shire” compound engine similar to that which we illus- 
trated during the Kilburn show. 

In the galleries and throughout the machinery depart- 
ment are to be found a great number of small engines 
for the most part well made. Among the exhibitors in 
the gallery who deserve a word of commendation for 
their efforts to produce good small engines, may be 
named the Albion Ironworks Company, Rugeley ; 
Mr. Alfred Dodman, of King’s Lynn; Messrs. 
Garrett and Co. Maidstone; Mr. F. S. Hindley, of 
Bourton, Dorset ; Jeffery and Blackstone, Stamford ; 
Messrs. W. and N. Nicholson and Son, Newark; 
Picksley, Sims and Co., Leigh, Lancashire ; Messrs. Ray, 
Mead and Co., Upper Thames-street ; and Messrs. Riches 
and Watts, Norwich. A few other firms exhibit small 
steam engines, but we are charitable enough to forbear 
from publishing their names. We have also omitted the 
mention of several other firms, but for a very different 
reason. They exhibit engines, which are as good as 
possible, but they egy nothing concerning which 
mone need be said here. Hence our silence regarding 
them. 

Vhrashing Machinery.—The improvements which are 
visible in the thrashing machines shown this year consist 
chiefiy of slight re-arrangements and increase in the size 
of riddles and sieves, most of them involving a slight 
addition to the cost of machines which have, for a long 
time, been a source of comparatively small profit to the 
makers. It is also noticeable that several makers have 
so altered the arrangement of their machines with respect 
to the cup elevators, that in place of their overhanging 
the frame of the machine, they are now within the frame. 
Generally this involves some trespass upon the area of 
the upper part of the upper main shoe; but the piece so 
removed can be very well spared as that part is very 
close to the drum. The advantage of the arrangement 
consists chiefly in that the elevator-box is placed out of 
danger of damage when passing through gates, and 
considerable reduction is in some cases effected in the 
size of the enclosing packing-case for sending abroad. 
We illustrate this week, by a supplemental working 
drawing, a 4ft. Gin. machine similar to the thrashing 
machine exhibited by Messrs. Ruston, Proctor, and Co., 
Lincoln, except that the machine at Islington has a 5ft. 
machine. That shown in our working drawing is fitted 


-with the safety spring feeding board, and the drum has 


eight beaters, and is 2lin. in diameter. The riddle is of 
large area, being 5ft. 9in. in length, and the width of the 
machine less the side strips. The first dressing screens 
are very wide, and the whole arrangement of the 
machine is one that meets with general approval. In 


the first sheet which accompanies this issue, and in the 
second sheet which we shall publish next week, A isa 
flap door, swinging over into two positions for directing 
the corn as it leaves the elevators into either the corn 
cleaner E, from which it falls into the second blast 
riddles, er into the creeper F, which passes it across the 
machine to the same riddles without its being cleaned. 
B isaslide in spout C, which being withdrawn allows 
the corn to fall direct from the elevators to the sack 
spouts, being the very simplest form of preparation. D 
is a flap door, which in one position—as shown—directs 
the corn after it leaves the second blast riddles into the 
screen H, from which it passes to the sack spouts, or 
when turned up the corn falls past the screen down the 
spout beneath, and is sacked without any separation at 
the left-hand spout R. In the longitudinal section the 
second blast riddles, blowers, spout, &c., are shown by 
a thick line only, these sieves being driven by connec- 
tion with the top “shoe.” 

Messrs. Davey, Paxman, and Co., of Colchester, re-exhi- 
bit one of their thrashing machines. ‘hey have not exhi- 
bited these for several years, and several modifications of 
importance are now observable. The panel between those 
parts of the frame which carry the drum and concave is on 
each side fitted with a casting carrying the drum 
bearings and concave supports and adjustment screws. 
By this means these important parts of the machine are 
very securely held, and the relative positions of the parts 
maintained. The drum bearings rest in spherical cup 
and cap, and thus accommodate themselves to the true 
line of the drum-spindle, whatever may be the shrinking 
or twisting of the frame. The frame is strongly built of 
oak, and the shakers, which are worked by two cranks, as 
has been the custom of this firm for many years, are fitted 
with perforated iron, instead of the splines which are com- 
monly used, but we do not know that this has any other 
than structural advantage. A chaff-bagging fan elevator 
attached, and the shaker crank bearings and connectingrod 
ends are of great and unusual length. Messrs. Davey, Pax- 
man, and Co.’s experience in thrashing-machine building 
extends over many years, and the results of that expe- 
rience are well embodied in the machine exhibited. ‘The 
machine exhibited by Messrs. Holmes and Son, of 
Norwich, is, with slight exceptions, that of their usual 
model, but as this machine is of different arrangement 
to that adopted by any other maker, we shall illustrate 
it on another occasion. The object of the makers, it 
may be remarked, is to so arrange the machine that the 
grain, &c., is only once raised to the upper part of the 
machine for effecting the several separations. The 
elevator cups and box in the well-made machine exhibited 
by Messrs, Clayton, Shuttleworth, and Co., Lincoln, are 
now placed within the machine, and a straw elevator of 
very simple censtruction is, for the first time, shown by 
this firm, attached to the front of the machine for straight 
delivery on to wagons. The elevator is light, and folds 
up for carriage on the top of the machine. Two small 
spirit levels are attached transversely and longitudinally 
to all the machines of this firm for facility in setting the 
machine. 

A machine of new design, but not involving new 
invention, is exhibited by Messrs. R. Hornsby 
and Sons, Grantham. It is a 4ft. 6in. machine—that 
is, the drum is of that length, and the latter is placed 
over the large road wheels instead of over the others, as 
has been the case in some machines made by the firm. 
The hangers with india-rubber bushed ends, as invented 
by Mr. John Bonnell, so many years with the firm, and 
illustrated in Tue Enoineer of the 4th of July. 
1879, are not now used, but a return is made to the wood 
hangers used by almost all makers. The india-rubber 
bushed hangers showed great durability when kept free 
from oil, but the uninformed workmen spoiled them in a 
few months if they oiled them, thinking they were iron 


B. | joints. A drum guard for the protection of the feeder is 


attached to the drum mouth, the guard consisting simply 
of a board nearly vertical, placed on hinges at the lower 
edge. Any forward movement of the feeder, as of falling 
into the drum, pushes this board over and closes the 
mouth, the feeding board being placed in front of the 
feeder at about the level of his elbows, and on the side of 
the mouth opposite to the shutter. The riddle area in 
this machine is very large, the length of the main riddle 
being 6ft. by about 4ft. 2in. The corn elevator is placed 
within the frame of the machine, and the general 
arrangement is such that the weight is reduced to 5 cwt. 
less than the machines of the same size previously made 
by this firm. The shoes are carefully need, and this, 
with the reduction in weight, causes the machine to run 
with considerably less power than the previous machines 
of the same width. 

Another machine fitted with the elevator inside the 
frame is shown by Messrs. Tasker and Sons, of Andover, 
who are also employing larger riddling area. The 
machine shown has a 4ft. 6in. by 20in. drum, which is 

rotected by the safety guard which received the Royal 
iety’s award at Cardiff. Although most purchasers 
ask for a double-blast tinishing machine, it is question- 
able whether the complication which this involves would 
not for many districts be better avoided by the use of a 
single-blast machine, and the after employment of the 
dressing machine when needed. Several makers show 
some well-made mashines for this work with attached 
elevators for raising the grain into a hopper, from which 
it falls into the sack standing on an ordinary weighing 
machine placed under the elevator, the descending scale 
being so attached to a spout shutter as to make the 
weighing automatic in a very simple way, and correct 
within a very small percentage. A new arrangement of 
the small finishing shoe is shown in the machine made 
by Messrs. P. and H. P. Gibbons, of Wantage.. Room is 
found in the back of the machine for a sharply inclined 
spout from this shoe by which the corn is taken from 
the elevator without the use of a creeper. A slide is 
fitted into the bottom of that end of the awner which is 


nearest the elevator, so that when awning is not required, 
the corn passes direct to the second sieves in the finishing 


shoe. The arrangement is also such that the corn 
elevated by the cups may be (1) delivered direct into the 
sacks ; (2) may pass through second sieves into sacks : 
(3) may pass through awner into second sieve to sack : 
(4) may ta through awner, second sieves, and screen to 
sacks. The drum in this machine is 4ft. 6in. by 29in, 
Ina machine made by Messrs. Marshall, Sons, and Co, 
with a drum of the above size, the screening surface has 
been increased from 10in, to 20in, in width, the length 
being that of the width of the machine. The concave 
in a machine exhibited by Messrs, Ransomes, Sims, and 
Head, is fitted with adjusting screws, which have worm 
wheels for nuts, each pair being connected by a spindle 
through the machine carrying worms gearing into them, 
By turning a handle the concave can thus be very quickly 
readjusted. It would probably, however, be found neces- 
sary, after the machine had been in some time, if a lng 
carrying a set screw for fixing the worm wheel were pro- 
vided, as under the severe vibration of a thrashing 
machine they might gradually turn in the same way as du 
the nuts on bolts on these and reaping machines. The 
folding straw elevator attached to Messrs. Nalder and 
Nalder’s thrashing machine, as already iliustrated by us, 
is now suspended from the thrasher frame in such a way 
that the elevator is now applicable to any existing 
machine without alteration. The winding barrel is now 
part of the crane jib, so that less room is taken up than 
previously. 

Reaping and Mowing Machines.—A new sheaf-binding 
reaping machine is shown for the first time by Messrs. 
Samuelson and Co., by whom the machine has been, we 
understand, severely tried throughout the past harvest, and 
in different counties. The arrangement is quite different 
from anything that has ens it, and it is in some 
respects much simpler, It has the appearance of being 
large, but is not so heavy as other fos accomplish- 
ing the same end. The binding is effected by means of 
wire on the level of the platform, on which the crop falls 
as it eut. From the cutters it is carried transversely and 
horizontally by chains carrying spikes or studs, to the 
binding arm near the driving wheel. The binding appa- 
ratus is simple in its construction, and as the binding 
arm commences to act on the wire, in taking the 
supply for a sheaf, very steadily, breakage is not 
likely to be frequent. ‘The wire-twisting details were 
described and illustrated in our illustrated “ Abstracts 
of Patent Specifications,” at page 392. The general 
arrangement is shown in the illustration on the 
preceding page. The driver sits in a position which 
gives him command of the machine, and he is enabled 
to regulate the size of sheaf according to the weight 
of the crop. The sheaf drops from the platform 
a very short distance, a very material advantage 
in cutting over-ripe corn. It will be seen that 
no elevator for the crop is required, but it may be 
remarked that the space through which the sheaf 
has to drop is small, and care must be taken to prevent 
sheaves when bound from getting across and hanging up. 
A small back-delivery reaper is shown by Messrs. G. wv 
Murray and Co., Banff Foundry, Scotland. The back- 
delivery is not generally liked in this country as the track 
is not cleared for the icone, but it often happens that 
there is at this stage of a harvest men to spare for 
this purpose. The machine has, owing to its great 
simplicity, become a favourite in some districts. Messrs. 
Hornsby and Sons also show a new light sheaf delivery 
machine of simple and good design, the latter being 
similar to other machine made by the firm, but its light- 
ness fits it for use in many districts where the {extra 
weight of the stronger machines is unnecessary. A new 
arrangement of sheaf delivery, combined reaper and 
mower is exhibited by Messrs. Samuelson, and Messrs. 
Picksley, Sims, and Co. show a mower with the gearing so 
completely boxed in that no dirt can enter ; the oil cups 
are also made with an internal spring, carrying a little 
stopper which prevents the entrance of dirt, while oil is 
at the same time easily supplied without removing any- 
thing, but by simply pushing the spring. It is note- 
worthy that the little wheel in the small shoe of mowing 
machines is seldom fitted with a sufficiently long axle, the 
result being that very soon the wheel is of little or no real 
use, the axle and boss of the wheel quickly wearing out. 
We must reserve until next week notice of some other 
articles exhibited. 


COMPOUND ENGINES OF THE STEAM YACHT 
WANDERER. 


Ir will be remembered that the Perkins Engine Company 
fitted the steam yacht Wanderer with engines on the Perkins 
system, designed by Mr. Spencer. The Wanderer is the 

roperty of Mr. C. J. Lambert. She is 175ft. long, 29ft. 
m, and 13ft. din. mean draught. She was built by Messrs. 
R, Steel and Co., on the Clyde, who also made her engines. 
These failed to give satisfaction, and were removed nader 
circumstances fully set forth in our impression for November 
28th, and December 5th, 1879. She was then placed in the 
hands of Messrs. Day, Summers, and Co., Northam Iron- 
works, Southampton, by whom she has been fitted with the 
engines which we illustrate on pages 440 and 444, These engines 
have cylinders 25in. and 50in. diameter by 2ft. 6in. stroke, the 
nominal horse power is 100, and they on trial indicated 
717-horse power at full power, and 526 at sea-going speed. 
It will be noticed that at the latter speed the power given out 
by the two engines is nearly alike. There are two circular 
boilers made entirely of Landore-Siemens steel, tested by 
hydraulic pressure to 160 Ib. per square inch, and loaded. by 
spring safety valves placed horizontally to 80 1b. per square 
inch. Heating surface in the two boilers, 2049 square feet ; 
fire grate ditto, 76°5 square feet ; steam space ditto, 404 cubic 
feet; water surface ditto, 178 square feet; area through 
tubes ditto, 13°5 square feet. These boilers have no steam 
chests, or domes as they are sometimes called, but are fitted 
with internal steam-pipes having saw slits for their whole 
length, and there has never been a moment’s priming from 
them. The funnel of the Wanderer is hoisted or lowered in 
two sections, and the gear for working the same is entirely in 
the stokehole, so that the fireman need not come on deck for 
this purpose, 
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ON FRECENT IMPROVEMENTS IN THE MA. 
arares FOR PREPARING AND SPINNING 


By Mr. Ext Spencer, of Oldham. 
[Concluded from page 384.] 

The Self-Acting Mule.—In its general arrangement the self- 
acting mule remains as described ys 1866, but many very a 
tant additions and improvements have troduced. e 
self-acting mule of 1866, although covering the Cp ee opera- 
tions, left a number of minor ones to the skill of the operative 
spinner or “‘ minder.” To be in order we will first refer to mules for 
spinning medium counts of yarn, and secondly to those required 
in the spinning of finer counts of yarn. 


+3 before the Institution of Mechanical Engineers, Manchester 
Meeting, 1880. 


Mule for Medium Counts.— | 
Here the are as 
follows: governor motion 
for ng the ition of 
the quadrant nut has made 2 le 
at once ‘im. oY 
very reliable, an now 
able for either coarse or fine 
counts. (2) The backing -off AAA | 
apne been / 

operation being regula‘ 
automatically to suit the posi- ~ er NTE 
tion of the cops at = stage of their p from 
the commencement of winding to the com cop. 
This apparatus was formerly imperfectly manipulated by 
the minder. The copping apparatus is now used as the 
controlling agent—see Pigs 4. It is made with the front 


*‘incline” loose, and governed by a se te copping plate ; 
| only two points in the ca of 
adjusted to the exact = required ; whereas the use 

the loose incline, all the positions are now regulated. The 
advantage gained by this latter arrangement is the power of 
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fay eed the precise position of the faller wire when the “‘faller” 
is locked—a very important consideration, In the hand mule, 
when the spinner had depressed the faller to the proper position 
for winding, and uncoiled the exact amount of yarn from 
the bare ao, he arrested the operation of backing-off, and 
commenced the winding-on operation. In the self-acting mule 
with the copping rail in one solid piece, this important object 
could not be attained. The t of inclination in the front 
incline was determined by the conditions required to commence 
the cop on the bare spindles. It was very important to keep the 
“chase” of the cop as short as possible, to prevent waste in 
unwinding in the su uent processes. When the copping rail 
was set at the commencement of the cop, the position of the faller 
wire was determined, and set to suit the requirements of the 
operation : but as soon as the winding part of the copping rail 
assumed the more inclined position to enable it to wind a longer 
chase, then the front incline assumed a less inclined ition, 
leaving the position of the faller wire at the time of the faller 
lock in a worse position each draw, until the maximum chase h: 
been attained, and the gradual shortening of the chase had begun. 
This was in reality a complete reversion of the practice of the 
hand spinner’s operation. For many years this method was con- 
i quite satisfactory ; but the demand for longer cops, built 
more firmly, gave the impulse to the presentimprovement. Now, 
the front incline being movable, its position can be regulated so 
that the operation will be an exact counter of the hand 
spinner’s work, when he made his best cop; and by the use of an 
automatic apparatus for regulating the backing-off chain, in 
conjunction with the loose incline on the copping rail, the amount 
of yarn uncoiled from the spindles is lated to suit the position 
of the faller wire at the termination of the backing-off. When 
once set, this apparatus needs no attention from the minder. As 
the copping motion was explained at length in the former paper, 
and as the principle is exactly the same, it is unnecessary to 
describe it beyond what relates to the loose “incline.” This is 
shown in Fig. 4. At 39 is the copping rail. One end rests on 
the copping plate 40, and the other end of the rail rests on the back 
copping plate 41. At 39* is the loose front incline, jointed to the 
copping rail at the “‘ ridge ” of the rail by the joint pin 41*. The 
other end of this incline rests on the copping plate 42, which is 
fastened to the copping plate 40 in such a manner that it can be 
adjusted to suit the requirements of the loose incline. By varying 
the form and position of the copping plate 42, the loose incline 
can be regulated to give any required results. The diagram shows 
the faller lock arrangements, with the lock at the bottom of the 
lever 43, instead of, in the former arrangement, at the top. The 
principle is the same in both systems, the alteration being made 
to suit the requirements of the other parts of the h k, 
—- principally with what are technically called the 
changes.” 

The Backing-off-Chain Tightening Motion.—Before explaining 
the parts connected with this motion, it may be desirable to give 
some further explanation why this regulation is required. en 
the carriage is coming out, or in its outward run, the front or 
winding faller wire is generally about l}in. above the spindle 

ints. ‘This is also the position of the — in ordinary mules, 
immediately before the operation of backing off. As is well 
understood, the reversion of the tin roller causes the tin roller to 
uncoil the yarn from the spindles, and also brings into action the 

which pull the faller wire down. In all cases the spindles 

porin to uncoil before the faller wire begins to move, because the 
tin roller must make some little movement before the backing-off 
click or pall can take hold of the ratchet wheel. In addition to 
this, the spindles continue to uncoil the yarn during the time the 
faller wire is moving from its position above the spindle points, 
until it touches the yarn. From this it will be seen that a con- 
siderable — of yarn will be uncoiled from the spindles 
before the faller wire can overtake the yarn. The spindles thus 
have the start very considerably, and at the completion of a set 
of cops this loss of motion produces the worst results. In the 
case of a cop with its nose, or —— only fin. from the spindle 

ints, the loss is nearly one-half ; the faller wire moving as much 
Caen it touches the yarn as it does after. To overcome this 
difficulty, it is ony to have the backing-off chain tight, so 
that it may act on the faller as early as possible; and the back- 
ing-off snail is made as large as possible and of the proper form, 
so that the faller wire may rest on the yarn at the earliest 
moment before it locks. At the commencement of a set of cops 
the conditions are very much more favourable; the space 
through by the faller wire, before it touches the yarn, being vei 
much less, in proportion to the entire distance passed throug 
by the wire before the faller locks, than it is at the completion of 
the set of cops. Consequently the backing-off chain has to be 
slack at the beginning of a set of cops, otherwise the speed of the 
wire would force the yarn down the spindles faster than it would 
uncoil, and so break the th Hence, the backing-off chain 
having been adjusted to the proper length to back oif nicely at 
the commencement of the set of cops, it is desirable gradually to 
tighten or shorten it, as the cop increases in length ; until at the 
completion of the cop the chain is almost tight. By this means 
the re off can be adjusted all through the set, so that it 
corresponds at every stage to the exact requirements of the case ; 
‘the nose of the cop is preserved in a proper condition, and neither 
too much nor too little yarn is uncoiled. Next to winding the 
yarn properly on the cop, this is the most essential condition in 

ing a good cop. ere the apparatus now to be descri 

which affects this automatically is at work, it is found that very 
much fewer “noses” or, ints of cops, are “‘halched,” or 
entangled. Referring to Figure 4, at 24 is the winding 
faller shaft, and at 25 is the backing-off finger ; at 26 is the back- 
ing-off chain, fastened at one end to the finger 25, and at the 
ae end to the backing-off snail 27, mounted on the tin roller 
shaft 25. At 29 is the backing-off - oe chain; one end of 
it is fastened to the boss of the snail 27, and the other end is 
fastened to the lever 30, mounted on its centre stud 31. The 
other end of this lever 30* is shown resting on an incline 32. 
This incline slides and rests upon a plate 33 fastened to the floor. 
At 34 is the copping plate ——s rod. An arm 32* of the 
incline 32 grips the rod 34, and, by means of two hoops 35 
fastened to the rod 34 by set screws, the incline bracket is 
caused to move with the motion of the rod during the formation 
of the cop. Figure 4 shows the _ of the carriage and 
the various parts just previous to the time of the backing off 
taking place, at the commencement of a set of cops. The back- 
ing-off chain having been adjusted to the proper length for 
backing off on the bare spindle, the copping plates 40 and 41 and 
the rod 34 will gradually move, as the cop p in the 
direction of the arrow 37, and carry the incline 32 with them in 
the same direction. This movement gradually brings the higher 
part of the incline 32 under the tail of lever 30*, causes it to turn 
in the direction of the arrow 38, and ulls down the chain 29; 
which, acting on the snail 27, turns it in the direction of the 
arrow 43*, is movement of the snail 27 takes up the slack 
of the backing-off chain 26. The incline 32 is made so that it 
can be varied to suit the particular requirements of various kinds 
of mules. The absolute amount of aes depends My the 
setting of the incline ; and the ratio depends upon the form of 
the incline. By varying the form of the incline the action on the 
chain can be varied to suit any circumstances. en once set 
the apparatus needs no further attention. At the commencement 
of a new set of cops the copping plates are wound back, the incline 
32 goes with them, and the backing-off chain is restored to its 
normal position. 

An important addition to the mule in late years is an improve- 
ment applied to Richard aay 2 winding apparatus. 
In Roberts’ quadrant, as first introduced, the only variation in 
its action, when once set in proper position, was caused by the 

ition of the “nut” on the screw being changed to suit the 
increasing diameter of the cop, untii this had attained its full 
dimension, when no further modification was made. Now if the 


spindle blades had been of equal thickness throughout, the 
winding on would have remained in all its stages equally good ; 
but this is not so—the spindles are taper. The function of the 
uadrant is to accelerate the velocit of the winding motion, and 
this constitutes its special merit. The amount of this acceleration 
begins at zero, and the velocity ratio is governed by the distance 
of the quadrant nut from the centre of the quadrant at an 
moment during the building of the cop, until it arrives at its full 
diameter. It thus conforms very nearly to the true requirements 
of winding. When the cop arrives at its full thickness no 
further alteration in the position of the nut takes place, and there 
is no further alteration in its velocity ratio. As all cotton mules 
have taper spindles, it was soon found that the “‘cop noses ” 
could not be wound tight ; and as a longer cop requires a longer 
and stronger spindle, and therefore an increase in the amount of 
taper—the points of the spindles beiug always the same diameter 
—this difficulty has increased as the spindles are made longer. 
To put this more clearly, it will be well to describe the whole 
operation, its requirements, and what has been done since 
Roberts’ time to meet this difficulty. The winding parts of a 
mule should be made so that when the quadrant nut is at the 
bottom of the quadrant—that is, near its axis—the mule can wind 
the first stretch of yarn on the bare spindle without either leavin 
yarn uncoiled on the spindle or winding it on too tightly, an 
so breaking the ends. This is the ordinary condition ; but for 
special cases—such as when winding the yarn on paper tubes, 
—this rule is departed from. This does nut, however, affect the 
mo of the explanation. As the cop bottom increases in 
jameter, the quadrant nut is raised to suit it, thereby decreasing 
the speed of spindles when they are winding on the — 
diameter of the cop, but imparting the full terminal speed to the 
spindles when the carriage completes its inward run. This final 
speed is the same as the velocity when commencing on the bare 
spindle. Now the blade of a cotton mule spinner tapers from 
about din. diameter to ,',in. diameter; and as it is necessary in 
a well-built cop to wind the nose of the cop in all its — 
equally close and firm, it follows that the winding must 
gradually modified, so that the velocity of the spindles at the 
termination of the inward run of the carriage shall be suited to 
the diameter of that of the spindle on which the nose is 
being formed. That is to say, the terminal velocity of the 
apidiien should increase in the same ratio as the diameter of the 
spindle decreases. is acceleration, or ‘‘ nosing,” as it is called, 
takes place, when first brought into action, almost at the termi- 
nation of the inward run of the carriage, and begins a little earlier 
at each draw or run, until at the finish of a set of cops the 
“* nosing ” may begin five or six inches from the end of the inward 
run of the carriage. If the nosing begins too soon, the yarn is 
wound too tightly on the part not requiring assistance, and is 
unduly stretched. This is plainly shown by the action of the 
counter faller, which is pulled almost close to the winding faller, 
and then, when the nosing is required, is seen torise. This action 
is most injurious to the yarn. To meet these requirements many 
contrivances have been invented during the last fifty years. The 
one most generally in use is that called the “‘nose peg.” This 
nose peg, acting on the winding chain, deflects it from a 
straight line into a bent line, causing additional chain to 
be uncoiled from the winding-on drum, and consequently 
increasing the velocity of the spindles. This, although an 
improvement ‘mparts but little acceleration, and the little it does 
begins too ea..y; say about 18in. from the end of the inward 
run of the carriage. Various forms have been given to the nose 
peg, but all amount to the same thing in practice. The next 
important improvement was brought out in 1863, and consists in 
ne the nose bracket into a swing lever mounted on the 
quadrant. By giving this lever a movement on its centre, its 
action on the winding chain is quickened, the acceleration of 
speed is greater than it is with the “xed nose peg, and its action 
may commence much later. But the nosing, even with this 
swing lever nose peg, commences too early, is limited in action, 
and appears to lose its accelerating function when it ought to be 
greatest. This is true of all nose pegs, whether worked by hand 
or self-acting. Nearly all nosing motions invented during the 
last fifteen years have been modifications of the swing lever, and 
all except the scroll drum nosing motion are chain deflectors. 
What is wanted is something which shall continue or supplement 
the ordinary velocity accelerating function of the ‘‘ quadrant,” 
so that its action will be suited to the cmstantly diminishing 
diameter of the spindle on which the cop nose is being wound. 
This object is attained by the application and use of a scroll on 
the end of the winding-on drum. When the cop has uttained its 
full diameter, the scroll drum should be in the position -shown 
in Figs. 5, 6, and 7. As the cop is gradually built up, 
more winding chain ought to be uncoiled from the oa 
until, at the completion of the cop, the chain should be 
uncoiled as shown in Fig. 8. It will be understood that the 
velocity of the winding increases in the same ratio as the diameter 
decreases of the scroll from which the chain is uncoiled. The 
amount of acceleration thus given depends on the quantity of the 
scroll part used ; and the character of the acceleration depends 
on the form of the scroll end of the winding drum. Its range of 
acceleration is very much greater than in any other apparatus 
yet invented. Fig. 5 shows the omreeeine. he parts forming 
the automatic Papen are shaded. Fig. 3 shows the posi- 
tion in which the parts should be vieeod to commence with. 
The quadrant is shown in the position where it stands when the 
bowl is on the ridge of the copping rail. The carriage is shown 
close up to the back stops ; that is to say, at the end of its inward 
run. Fig. 6 shows the quadrant nut, with the parts on it 
in the same position as shown in Fig. 7, that is when the cop 
bottom has just been completed. The carriage is shown 
close up to the back stops. quadrant nut 1 is at its final 
position for making the rest of the cop. The arrow on the 
winding-on drum is in the position shown in Fig. 5; that is, the 
chain has been uncoiled from the cylindrical of the winding- 
on drum, until it is on the point of uncoiling from the scroll part. 
The arrow crosses the drum where the circular and parallel part 
ends and the scroll begins. Fig. 8 shows the position of the parts 
at the completion of a set of cops. It will be observed that the 
winding chain is shown as uncoiling from the small end of the 
scroll. The several parts are as follows:—At the bottom of 
the quadrant at 1, Fig. 5, is the quadrant nut in its proper position 
for winding on the bare spindle. At 1* is shown the same 
quadrant nut in the proper position for winding the full diameter 
of the cop, and with the parts mounted on it in the position they 
are at the completion of the cops. At 2 is the scroll, to which is 
fastened the chain 3: the other end of this chain, after i 


arrow 19. The steel end of the winding chain which into 
the quadrant nut is about 3ft. long, as shown at 20. Bie curb 
part of the chain will therefore shorter than usual, and no 
part of it — under the antifriction bowl into the quadrant 
nut ; by this means the wear of the chain in passing round the 
small pulley is aioe prevented. The parts being properly 
adjusted, the mode of working is as follows :—After the first 
stretch, the governor motion from time to time moves the quad. 
rant nut further from the centre of the quadrant, so as to adjust 
the winding to the increasing size of the cop. By this movement 
of the quadrant nut the slack in the chain 3 is soon taken up, 
After the slack is taken up, the further movement of the quad. 
rant nut causes the chain 3 to pull the lever 15 in the direction of 
the arrow 22. On the return of the carriage, the bracket 18, 
acting on the lever 17, forces it back again, and in doing so pulls 
a length of chain from the scroll 2, which causes it to turn on its 
axis and wind on the ratchet 14 a length of ee chain, which 
would otherwise remain coiled on the winding-or drum. By this 
means the length of chain left on the winding drum at the end 
of each stretch will in nearly the same, until the cop has 
attained its full diameter, when the parts should be in the posi- 
tion shown in Fig. 7. Till this stage the bracket 7, Fig. 5, will 
still rest against the nug 9 of the shaper frame. About this 
time the nut 10 of the shaper will come into contact with the 
sliding bracket 7, will ually draw the chain 3 and lever 
15 along with it, and, as before explained, will draw a further 
length of chain from the scroll 2, wind up a further length 
of winding chain on the ratchet 14, and cause it to unwind 
from a portion of the scroll part of the me tag drum 23, 
The repetition of this action gradually brings the scroll part 
of the eg drum into use, until at the completion of the 
set of cops, Fig. 8, as much of the scroll part has been brought 
into use as the circumstances of the case require. By causing 
the nut of the shaper screw to act sooner or later on the 
bracket 7, a greater or less amount of the scroll of the winding-on 
drum may be brought into use. At the completion of the set of 
cops the scroll 2 should be in the position shown in Fig. 5 at 1*, 
Before beginning a fresh set of cops the winding chain must be 
uncoiled from the ratchet 14. By these arrangements the 
winding can be accommodated to any form of spindles. A 
further improvement in the winding motion has been effected 
by a change in the of engaging the click.and click-wheel 
on the tin roller shaft. Formerly the movement of the carri 

at the commencement of its inward run, by means of the quad- 
rant chain, drum, wheels, pinion, and click-plate, caused the 
said click-plate to turn on its axis and carry with it the click- 
catch, which a means of the click-spring causes the click to 
engage the teeth of the ratchet wheel. As the carriage moved 
further on some occasions than on others before the click-catch 
could engage the teeth—owing to the teeth not being always 
in the same relative position to the catch—this caused the wind- 
ing to commence in some draws earlier than in others; and as 
the winding always finished at the same time, more yarn was 
wound on the spindles in some draws than in others. This was 
very objectionable, because the yarn would be very liable to form 
into ‘‘snarls” when the winding commenced later than it 
should have done. To remedy this defect the click can now 
be engaged —see Fig. 9—before the carriage begins its 
inw run, by a very simple contrivance: consequently the 
same amount of motion is imparted to the spindles at each stretch 
after the cop has attained its full thickness, except what little it 
gains by the acceleration due to the nosing motion, as already 
explained. For this purpose, the boss 1 on which the click-spring 
rotates, instead of being as hitherto a portion of a fixed bracket, 
is now of a lever 2, which swings loosely on the tin 
roller shaft 3. This lever is actuated at the proper time by 
a small bracket, screwed on the connecting rod 4, which lifts the 
“holding-out catch” 5. This rod receives its motion from the 
taking-in lever, as it puts the taking-in friction into “—_ By 
this means the winding is more uniform in its action, the yarn is 
subjected to less strain, and it is kept freer from snarls. The 
“* Middle Drawing-out Apparatus,” for increasing the steadiness 
of the mule carriage, consists of an extra ‘‘drawing-out scroll ” 
on the back shaft, opposite the middle of each half of the 
carriage ; from each of these scrolls a band is connected with the 
carriage, in the same manner as at the middle of the headstock, 
and at the out-ends of the mule, except that for convenience the 
bands are here passed under the carriage. By means of these 
bands the carriage is governed at five age in its length, 
Another important improvement in the back shaft is the connec- 
tion between it and the taking-in scroll shaft. Formerly the 
carriage was pulled in from the headstock only, that is to say, 
from the middle of its length only, and the ends of the mule were 
kept something like el with the middle part by means of 
squaring bands. By connecting the back shaft, when the mule 
is going in, with the taking-in scroll shaft, by means of extra 
scrolls and bands, the back shaft receives a motion exactly similar 
to that imparted to the middle of the carriage. It is converted 
into a taking-in as well as a drawing-out shaft, and the motion of 
the yey © is kept steady by six bands instead of two as formerly. 
The cam shaft of the headstock still retains its important position 
as one of the main features of the self-acting mule. In its best 
form it is worked by a friction-box, which permits of the quickest 
velocity of rotation, and at the same time, whilst it is sufficiently 
positive for the work it has to perform, is not liable to break the 
connected parts in case of derangement. For medium counts it 
is now almost universally used with two changes; the other 
changes in the action of the mule being effected without its 
intervention. Thus the two former systems are combined— 
namely, that system in which all the changes were made by the 
cam shaft, and that in which no cam shaft was used. The great 
desideratum is reliability and —— 3 and these have thus been 
attained te a remarkable extent, yielding a regularity of produc- 
tion week by week unknown in former periods. The general 
parts of the mule have been much strengthened. Rim shafts 
now revolve at as high an average hg as 650 revolutions per 
minute, driven by 4in. and 4}in. belts. The pulley being 15in. 
diameter, or 3°92ft. circumference, this gives 2548ft. per minute 
as the C of the belt ; and in some cases it is even higher than 
this. e -off, taking-in, and cam frictions have been 
enlarged to give them greater controlling power. The rods, 
levers, and various connections have been strengthened, to enable 
them to distribute properly the great increase of power represen 

by the breadth and s of the driving belt. e winding parts 
and faller work of the mule have also been very much strength- 
ened. Spindles are now made capable of revolving at very much 


round the pulleys 4, 5, and 6, is fastened to the sliding bracket 7, 
which slides on the shaper screw of the copping motion 8, The 
action of the chain 3 causes this sliding bracket to press inst 
the “‘ front ae 9 of the shaper frame which carries the shaper 
screw. The shaper screw is turned as usual “ the ratchet-wheel 
24, which is moved through one tooth at each lift of the quadrant 
by the wire 25. The bracket 7 is so constructed that the nut 10, 
running forward on the shaper screw, can come into contact with 
it, as shown in Fig. 7, and cause it to slide with the forward 
movement of the nut 10, and so gradually pull the chain 3 in the 
direction of the arrow 11. The adjustable piece 12 is for the 
purpose of lating the time when the nut 10 of the 
shaper plate shall come into contact with it. At 13 are two 
detent catches which enter into the teeth of the ratchet 
wheel 14 on which the winding chain is coiled, At 15 is a 
léver swinging on its centre stud in the bracket 16. This 
bracket is fastened by a special bolt, which also serves as a bolt 
for holding the guard covering the quadrant pulley. At17 is a 
swivel lever carried by the lever 15. ‘The lever 17 is free to turn 
in the direction of the arrow, but not in the contrary direction. 
At 18 is a bracket fastened to the arm of the quadrant. This 
bracket is capable of pushing back the lever 15 by means of the 
lever 17, when the quadrant is turning in the direction of the 


higher v ; it is very common to drive them at upwards of 
8000 revolutions per minute, with cops on them twenty per cent. 
heavier than those former iy made. Mules, as machines, work 
very much more steadily and quietly, and are far less subject to 
stoppages from breakdowns than before ; whilst their capacity to 
stand the strain of the extra quantity of work produced is very 
much superior. The present construction may be expected to be 
more durable than any constructed previous to 1866. ‘The produc- 
tion of 32s. yarn in 1866 was given in the former paper as 
224 hanks per spindle ong week, but some of the best mills were 
then obtaining 24 hanks. The present production of a modern 
mill, working 34 hours less time per week, is fully 27 hanks per 
spindle for the same counts, being an increase of at least 34 or 4 
hanks per spindle per week. Indeed the reduction in the time 
worked is really greater than 34 hours, because it was former! 

the custom to clean the machinery after the engine had stopped, 
whereas now it is usual to clean it during the mill hours, The 
actual increase is equal to about 14 per cent.; but taking the 
reduction: of time, 6°6 to 7 per cent., into account, the increase 
of production is equal to about 22 per cent.; whilst the quality of 
the yarn spun has improved from 8 to 10 per cent. as to strength. 
The size or length of mules remains about the ame, but ‘the 
number of a mules now babes» | has very much increased. 
The number of workpeople required for a pair of mules containing, 
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say, 2000 spindles, is the same as before. The cops are made so 
much er that fewer ‘‘ doffings ” are required for the same len 

of yarn, but taking the increased production into consideration 
the actual amount of ‘“‘ doffing” labour is about the same. The 
headstock being much improved in its automatic movements, the 
** minder” can devote his attention almost exclusively to piecing 
ends, and looking after the younger piecers. The great velocity 
now given to the rim shafts has caused the line shafts of Drag | 
mills to be driven very much more quickly ; formerly 180 to 
revolutions was considered a good speed, but with quicker rim 
shafts 240 to 250 revolutions is now desirable, so as to avoid the 
use of large drums on the line shafts, and also of large drums and 
small pulleys on the counter shafts. Nearly all mules are now 
driven by counter-shefts, The difficulty of obtaining these high 
velocities by direct driving has led to the introduction of belt and 
rope driving in many of the cotton mills recently built ; and the 
results are very satisfactory, a steadier motion being imparted to 
the machines. The adoption of belt and rope driving has also 
been influenced by the number of breakdowns in the mills built 
during the last seven years, where gearing was used. No doubt 
the greatly incre production of the machines has had much 
to do with these accidents. Where rope or strap driving has not 
been introduced, cast steel wheels have been generally substituted 
for the broken cast iron ones. For spinning yarns of medium fine 
counts, say, up to 90°, the self-acting mule has now almost 
entirely superseded the hand mule. The mule just described is 
used for the purpose, but it is supplemented by a jacking and a 
roller delivery motion. The work produced is excellent, both in 
quality and in quantity. 

Jacking Motion,—This continues the outward run of the mule 
carriage after the rollers for drawing the cotton have ceased to 
revolve, in order that any thick places which may be in the yarn 
may be made uniform with the rest ; its effect being that wherever 
there is a thin place in the thread the greater portion. the twist 
runs into that first, and therefore renders it more di. ™) to 
be elongated than the thicker parts, which are thus drawn! . wn. 
The amount of jacking introduced varies from zero to 4in. or 5in., 
as the staple of cotton to be spun is longer or shorter in its length ; 
the longer admitting of the test amount of jacking. Various 
systems have been applied or this purpose, but that known as 
the **sun-and-planet ” system is undoubtedly the best, as the 
stop of the rollers is more gradual by this than by any other. 
As Hetle twist as possible is put into the yarn before the jacking 
commences, only just sufficient to keep the fibres united ; there- 
fore a great amount has to be put in after the rollers have stopped. 
This has the effect of pace mapey | the yarn, and unless the tension 
is reduced the yarn is liable to break before the required amount 
oi twist has been put in. Formerly it was customary to cause the 
carriage to move inwards a little, to ease the tension of the yarn ; 
this had the desired effect, but it shortened the stretch, and the 
carriage being a large apparatus was difficult to regulate. Now, 
instead of moving the carriage, the rollers are made to revolve 
and to deliver, at a rate which can be veried at will, a small 
quantity of roving, whilst “ extra twist ” is being put in the yarn; 
and the result is very satisfactory. This apparatus is called the 
** roller delivery motion whilst jacking.” It is also cutomary to 
cause the rollers to deliver a little sliver during the inward run of 
the carriage, and whilst the spun yarn is being wound on the 

pind] Th t varies from 3in. to 4in ; consequently a 
mule of 60in. stretch will wind on the spindle at each stretch 
about sin. of yarn. The apparatus for this pur is universal] 
used when spinning long stapled cotton, and the spinnin, 
greatly improved thereby. Time does not permit to explain 
this more fully, or to enlarge on the drawing rollers of 
mules, and the varieties of spindles suitable for these special 


Mules for Finest Counts.—For spinning the finest counts of yarn 
the hand mule has been brought to great perfection; all its 
operations being now automatic, or nearly so. The “‘ spinner” 
as he is called, has only to supply the little power required to 
control some of the motions. ‘This he is able to do easily, even 
when the mules are large ; but it requires very close attention on 
his part, coupled with an extremely sensitive touch, which can 
only be acquired by long practice. To back off, wind, and lift 
the faller at the termination of the inward run of the in 
first-class style, demands great skill on the part of the operator. 
The work being done in hot rooms increases the difficulty, 
it is almost impossible for him to work uniformly from morning 
till night. Men of first-class ability as spinners become scarcer 

ear by year ; and the necessity of reducing the cost of spinning 
i ed special attention to the question of making this mule 
entirely automatic. During the last 25 years many patents have 
been taken out, and many schemes have been tried, but the 
general results have been very unsatisfactory. They were generally 
of too provisional acharacter. The limits of this paper only admit 
a description of one system, which has been extensively ado 
The aim of the inventor has been to imitate the operation of the 
hand spinner in every delicate o} ion, as far as ‘‘ positive” 
mechanism could be made available. 

Description of the Mule.—The hand spinner when backing-off 
brings the winding faller down upon the yarn, before he reverses 
the spindles so as to uncoil the yarn from them ; and the moment 
the faller touches the yarn both motions act ther. To obtain 
this result with the self-actor, the winding faller is depressed 
by the arm and incline just before the com- 

etes its outward run. At the same time the s in the 
Packing-off chain, caused by this movement, is taken up Ly a 
modification of the apparatus used for —_— the backing-off 
chain, as previously described. The ing-off snail 27, chains 
26 and 29, and lever 30, remain as shown in Fig. 4. At 5 is a 
lever mounted on the stud in the bracket 6 ; the other end of this 
lever is curved, and forms an incline for acting on the lever 30. 
At 7 is a sliding incline connected to the rod 34. @ function of 
the curved end of lever 5 is to take up the slack chain given by 
the depression of the faller. The function of the incline 7 is to 
regulate the position of the lever 5, so that it may give the exact 
amount of motion required at e stage of the cop’s progress. 
The excentric pulley 4 is to modify the backing-off, so that it may 
be suited to the form of the spindles. The depression of the 
winding faller is uniform all through the formation of the set of 
cops ; but the position of the locking lever 3 and its parts is con- 
stantly varying within small limits, therefore a compensation is 
required which is provided for by this modification. By these means 
a very delicate action in the backing off is obtained. The finer the 
counts of oy to be spun the slower is the velocity of the 
spindles when backing off. The yarn having been backed off 
from the bare spindle, and the faller “‘ locked,” it is now necessary 
to wind it on the cop, beginning at the point and winding it down 
to the base of the cone, preparatory to winding it from the 
base of the cone to its point or nose. We have now to describe a 
F 2 roa apparatus introduced into the quadrant motion to perform 
this operation in the fine spinning mule. It must be explained 
that fine yarns are generally doubled after being spun ; and for 
this pu the cops are mounted on steel skewers and placed in 
the creel of a doubler, in slightly inclined positions, free to turn 
in the creel and allow the yarn to be uncoiled from the skewer. 
When the yarn is unwinding from the small part of the cop down 
to its full diameter, the action goes on all right, because there are 
or turns of yarn to uncoil, and the cup turns on its axis more 
slowly as the diameter increases. bout 50in. of yarn 
are uncoiled when the full diameter is hed ; but in uncoil- 
ing the next 10in. of yarn there is a t increase in the 
speed of the cop, resulting from sudden Rf passing from the 
full diameter to the small diameter at the point of the cop. 
This causes the cop to be jerked round too quickly; it then 
overruns itself and is very liable to break the yarn. The hand 
spinner can regulate the number of coils at a and in 
practice it is found that about six coils are sufficient to give the 
a results; but to arrange this by self-acting means is 
very difficult, and only one solution has been found for it. .The 


quadrant motion, as originally used, is capable of firing an 
accelerating motion only ; but the true requirements of the case 
demand that the motion shall be first a diminishing and then an 
accelerating one, because the winding in all cases commences on 
the smallest diameter, then winds down to the largest diamet 


connected with the faller shaft positivel a train of gearing, 
so that the tin roller controls the aie ts) Ach faller during its rise. 

e relative motions of the tin roller and faller are not always 
the same. The motion of the tin roller being assumed as uniform 


and then again back to the smallest diameter. In practice, how- 
ever, this has never been fully attained. It is found that by 
means of the counter faller a compromise is made between the 
demands of the small and large diameters; and as this is only 
the initial stage of the winding, no harm is done, use there 
is a a in the rest of the winding, which is regulated 
to suit the exact requirements of each stretch. By the ordinary 
arrangement of quadrant, it is impossible to give more than 44 
turns of spindle during the time it is winding from the point of 


‘the cop to the base of the cone. The front incline of the cop- 


ping rail has been lengthened to 15in. and in some cases to 18in. 
jae be the impression that this quantity of yarn would be woun 
on the —— It is not from this, however, that the defect 
arises ; it is sooty from the want of a sufficient number of turns 
in the spindles. If a long incline is used, the result is that the 
counter faller rises = high and takes up the slack yarn which 
ought to have been coiled on the spindles ; and when the spindles 
receive the necessary amount of motion it is found that 10in. or 
12in. of incline is sufficiently long to enable six or seven turns of 
yarn to be coiled on the spindles during the putting down of the 
faller. As already explained, the quadrant is governed by a 
ved rope-drum or scroll 26, Fig. 5, on the quadrant shaft 27. 
arily this scroll is a el one and receives its motion from 
the carriage. If the motion of the carriage is uniform, the rota- 
tion of the scroll shaft is uniform, and the motion of the quadrant 
is uniform also. If at the commencement of the inward run of 
the carriage the relative speed of the quadrant, in the same 
direction, was to be reduced, it is evident that more chain would 
be uncoiled from the winding-on drum, and more motion would 
be given to the spindles. This is accomplished by making the 
scroll <6 on the quadrant into a variable one, the two ends being 
considerabl than the middle part, which remains as 
before. When e e begins to move inwards, it uncoils 
the rope from the large part of the scroll 26, and consequently 
imparts a slower motion to the quadrant shaft 27, and to the 
quadrant ; hence the necessary number of coils of yarn can easily 
be coiled on the spindles during the going down of the faller. By 
& Gee aS ter is reached, the band begins to uncoil 
from the parallel part of the scroll, and no further modification of 
the winding motion takes place until the or motion comes 
into operation. When once adjusted, no further attention is 
required by the attendant. Old spinners have long declared it 
impossible to attain this by automatic means. ‘To enable the 
counter faller to act quickly without straining the yarn, its shaft 
is now mounted on anti-friction pulleys, and this is found to 
work advantageously. The hand spinner could wind the yarn on 
the cop without moving the counter faller; but for reasois 
already explained this is impossible by the self-actor, the counter 
faller playing a very important partin the winding, &. Speci 
arrangements are used in the ~~ og of the winding and 
counter fallers, and in the positi the ter faller relative 
to the winding faller, but these cannot be dwelt upon here. 

The Faller-Lifting Motion.—The carriage having arrived at the 
termination of its inward run, it is necessary to lift the faller, and 
coil the remainder of the unwound yarn on the bare spindle, 
preparatory to commencing the spinning again. This is the most 
important operation performed by the spinner. He allows the 

iage to arrive at the end of its run, before he begins to lift the 
faller ; the spindles and rollers are then in their nearest position 
consequently there is the shortest length of yarn left to be coiled 
on the spindles. The relative position of the spindles and 
rollers, as well as the angle of the spindles to the rollers, 
varies with the counts spun, within well defined limits’; the 
finer the counts the greater the inclination of the spindles to the 
rollers, and the more obtuse the angle made by the spindle and 
thread just at the commencement of the outward run of the carriage. 
The winding on of the yarn requires to be regulated so that just 
sufficient yarn is left to coil on the spindles, without either 
stretching the yarn, or leaving it slack to run into snarls. This 
is the poe Fa to solve. The spinner having regulated the wind- 
ing during the run in of the carriage, so that the proper amount 
of yarn was left tocoil on the bare spindle, brought the operation 
to a stand, and then say bey the faller; at the same time he 
regulated the winding so that the yarn was coiled on the taper 
— As soon as the faller was free from the yarn, he allowed 
mule to start again for another s' He performed these 
operations with more or less ow according to the counts to be 
spun. On the medium counts the movements followed each other 
p al with the same rapidity and regularity as in the ordinary 
self-acting mule, but as the counts become finer the division of the 
operations become more marked and deliberate. This is especially 
Hand Mule,” in which the — does 
not commence until it is set in motion, after the completion of the 
faller lifting. The momentum of the various parts is completely 
under the control of the spinner, and is practically destroyed. In 
ordinary self-actors the ‘‘unlocking” of the faller takes place 
during the run in of the carriage, but at as late a period as 
possible. The , when near the termination of its inward 
run, brings the end of the locking lever in contact with the fixed 
unlocking bracket, and forces the locking lever out of contact 
with the copping parts of the mule. After the faller is thus 
unlocked, the copping rail has no further control over the faller. 
It will be pa ns oe. from the preceding explanation that the 
unlocking must be completed before the termination of the inward 
run of the carriage. In determining how late it is safe to unlock 
the faller, allowance has to be made for the variations of the ee 
with which the carriage goes in, owing to the variations of the 
speed of the engine, and to the condition of the taking-in bands, 
which — the ‘momentum of 
causing the carriage to go agains e stops ve! eavily, 
and at other times athe. to touch them. This ah he affects 
the unlocking very materially and causes the faller to be unlocked 
irregularly. In well constructed mules these variations are 
reduced to a minimum, but they are never entirely eliminated. 
The result is that more slack yarn is left unwound than is required 
to coil on the spindles. In the apparatus shown Fig. 4a, 
the operation is effected in the following way. Instead of 
the unlocking bracket 14 being a fixture, as ordinarily used, it is 
mounted on a sliding bar 15 connected with a weighted lever 16. 
Suitable arrangements are made for restoring this apparatus to 
its normal position after it has unlocked the faller. When in 
—_ for unlocking it is held by a catch 17; this catch is 
iberated by the carriage at the ager time, but always near the 
termination of its outward run. e locking lever 18 and its 
connected parts remain as usual. The unlocking bracket is set so 
that the ey can go close up to the back stops without 
unlocking the faller ; but the — no longer directly forces 
the unlocking. On liberating the catch 17, which holds the sliding 
bar on which the unlocking bracket is mounted, the weighted lever 
16 falls, and forces the bracket in the direction of the arrow 19 
against the end of the locking lever, and thus unlocks it just as 
the carriage completes its inward run. By dise the slide 
bar sooner or later the faller can be unlocked at the proper time. 
In practice it is found that the rollers and ———- motions are 
engaged, ready for another stretch, before the faller has left the 
yarn as it is coiling on the spindles. By these means the ‘‘ wind- 
ing on ” is carried to the latest period, preparatory to coiling the 
yarn on the bare spindle. In the ordinary self-actor, as soon as 
the faller is unlocked, the yarn is allowed to be coiled on the bare 
spindle by the momentum acquired by the spindles during the 
run-in of the ometamss the faller wire being moved quickly out 
of the way by the lifting springs. ‘The results ag Sage 
sometimes snarls are wound on, and sometimes the yarn is 
stretched or ‘‘cut” as it is called. In the arrangements illus- 
trated on Fig. 4a, the tin roller which drives the spindles is 


the motion imparted to the spindles will be uniform also ; but in 
order that the yarn may be guided so as to coil nicely on the 
spindles, it is obvious that the faller wire must rise most quickly 
when a on the largest diameter of spindle, and the rate 
must gradually diminish as the spindle decreases in thickness, 
thus producing a tapering spiral of yarn on the spindles. To 
obtain this result a pair of volute wheels are employed, which 
convert the uniform motion of the tin roller into a variable motion 
in the faller shaft. This connection of the tin roller and faller 
shaft is only possible during the lift of the faller, because the ‘tin 
roller, when set in motion to turn the spindles for lifting the 
faller, continues in motion until the backing off takes place; 
whereas the faller must stop almost immediately it has coiled the 

arn on the bare spindle. e following is the mode of action. 

he friction 1, Figs. 11 and 12, is keyed fast on the tin roller 
shaft 2. Loose on the same shaft is the friction cone 3, covered 
as usual with leather, and capable of being slid along 
the shaft. Cast to the friction cone 3 is the pinion 4, gearing 
into the carrier wheel 5. The pinion 4 has a flange 6 cast 
to it; its teeth are also wider than the teeth of the carrier wheel 
5, to allow of the friction cone 3 being disengaged from the fast 
friction cone 1. On the rim of the carrier wheel is cast an 
inclined piece 7, capable cf ucting on the flange 6 of the pinion 4. 
This pinion has also a groove cut into its boss, into which the fork 
of a lever 8 fits, weighted with a counterweight 8*. This weighted 
lever always tends to slide the cone 3 into contact with the cone 1, 
and so couple them together. Now it will be obvious that the 
lifting motion should be brought into action immediately the 
faller has been unlocked. If put into action too soon, one motion 
would be acting against the other, and a breakdown would be the 
result ; and if too late it would be useless. To ensure both 
notions working in harmony, the unlocking of the faller is made 
to liberate the weighted lever 8, and thus allow it to put the 
friction cones into gear. is is accomplished by means of the 
connecting rod 9, which forms a lock for the end of the connect- 
ing rod 10, which latter is coupled to the weighted lever 8. The 
two rods work at right angles to each other; on the unlocking 
of the faller, the connecting rod 9 is pulled in the direction of the 
arrow, until it releases the stud on the rod 10, and so liberates 
the rod 10 and the weighted lever 8. As soon as the friction 
cones are in gear, the faller commences to be lifted, motion bein 
communicated at the proper ratio by the volute wheels 11 aan 
12. By the time the faller is clear of the yarn and its work done, 
the incline 7 on the carrier wheel will have come in contact with 
the flange 6 on the pinion 4, and forcing it endwise by its wedge- 
like action, wil! cause the frictions to be drawn asunder, and 
thus arrest the motion from the tin roller to the faller. This 
action is a very beautiful one. Self-stopping couplings to the cam 
shaft are common, but these stop during less than a revolution of 
the apparatus. For the above purpose the stopping must be 
effected anywhere between a part of a revolution and three 
revolutions or more: no two draws are alike, since, as the cop is 
built up, less and less of the spindle is left bare, and therefore the 
faller is lifted less, and the apparatus must be disengaged earlier. 
By setting the incline so that the disengagement takes place 
immediately the faller has left the yarn, it is always safe; the 
arc of motion of the faller being comparatively small, say about 
80 deg., when Raaeniog on the bare spindle, and gradually 
becoming less until it is only about 30deg. When the mule is 
backing off, the faller reverses the train of gearing, and removes 
the incline 7 from contact with the flange 6 of the pinion. This 
action would allow the cones to go into gear again, if not pre- 
vented by a stop 13, which acts on the weighted lever 8. ‘The 
carriage, when near the termination of its outward run, brings a 
part of the weighted lever 8 over against the stop. The greater 
the arc of motion of the faller during the backing off, the greater 
the motion of the carrier wheel 5, the further the incline 7 is 
removed from the flange 6 and the more revolutiuns the pinion 4 
makes. Whether the faller moves through a large or small arc, 
it is always liberated from the control of the tin roller at the 
proper time. The whole operation occupies only about one 
second, It is the short time allowed which forms one of the 
difficulties of this difficult problem. The stop 13 which keeps the 
friction cones 1 and 3 out of gear during the backing off, keeps 
them so until the lock of the faller, sliding the connecting rod 9 
forward, locks the connecting rod 10, as explained before. 
Another important feature of this operation is the speed at which 
the parts are allowed to work. e speed of the spindles, at 
the termination of the inward run, is too quick to allow of the 
use of the positive apparatus described, as it is found impossible 
to engage the a sufficiently quickly. This difficulty is 
further increased by the spindles being put up to the ppnaing 
speed as soon as the carriage finishes its inward run; for it is 
impossible to rely on the momentum of the spindles for this 
—- the results being too variable. To overcome thi 

iffculty, an extra driving belt is used for driving the “‘ self- 
acting ” pulley ; this belt has generally about half the speed of 
the main rim-shaft belt, both belts working on the same diameter 
of pulley, Figs. 13 and 14. The fast pulley’ is shown 
at 1, the loose pulley at 2, another fast pulley at 3, and the 
taking-in pulley at 4, also loose on the rim-shaft; both belts 
receive their motion from the counter-shaft as usual, Fig. 14. 
The cam shaft has three changes in this mule. When the carriage 
is making its outward run the quick belt is on the fast pulley 1, 
and the taking-in belt is on its loose pulley 4. At the proper 
time the cam shaft makes its first change, the rollers are stopped, 
and when the proper amount of “twist” has been put 
into the yarn, the twist motion disengages the catch 
which holds the quick belt on the fast pulley 1, and allows a 
spring to move it on to the loose pulley 2. This allows the 
backing off to take place in the usual way; after which the 
carriage makes its inward run, and just before the termination 
causes the cam shaft to :nake a second change, causes the slow 
belt to run on its fast pulley 3, and turns the rim ‘at a compara- 
tively slow rate. In fact this belt acts as akind of brake on the 
momentum of the rim shaft, which can be relied upon to be the 
same in every stretch. It is whilst this slow speed has the 
control of the mule that the lifting —— does its work. 
When the faller has nearly lifted clear of the yarn, a finger on it 
comesin contact with the cam shaft escapement, and allows the cam 
shaft to make a third change, which forces the slow belt off the 
fast pulley 3, and then forces the quick belt on the other fast 
pulley 1, when the spinning goes on at the proper s . So 
quickly is the whole a performed thatit is impossible to see 
the change in speed from the slow to the quick belt, though of 
course it is easy to see the movement of the belts. The slower the 
operation the more perfectly it is done ; but it is found to be well 
done with spindles running at 1500 revolutions per minute. 
During the outward run of the carriage the various parts 
are replaced in their proper position for effecting these opera- 
tions. 

Ring Spinning.—In conclusion, it is n to allude to the 
question of ring spinning. Of late years considerable attention 
has been given to this subject, and many machines have been set 
to work in this and other countries. In America it has long been 
in use. The best type of spindle in these machines is the out- 
come of American experience, the most popular being the 
“‘Rabbeth” and ‘‘ Booth Sawyer.” Ring spinning has hitherto 
generally been substituted for fly throstle spinning, to which it is 
more closely allied ; but in some cases it is competing with mule 
spinning, although, on account of its winding on wood bobhins, 
this is to a very limited extent. It is only suitable for medium 
counts, and requires good cotton to give the best results. 

The writer has now only to express his great obligation to Mr. 
John Dodd, for the material assistance given by him in the pre+ 
paration of this paper. 
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THE BOILER EXPLOSION AT 


MAIDSTONE. 


| 


SWAIN Sc. 


A most destructive and fatal explosion of the boiler of a 
traction or agricultural engine took place at Maidstone at 
three o’clock in the morning of the 3rd inst. The steersman 
was killed and the whole engine as effectively blown to pieces 
as if charged with a quantity of gunpowder, considerable 
damage being also done to the All Saint’s Church, to the burial 
ground, and to a large carpenter's shop, opposite which the 
explosion took place. The engravings which we give here- 
with, prepared from copyright photographs by Messis. Clarke 
and Co,, of Maidstone, supply some idea of the destructive- 
ness of the explosion ; but they cannot show how completely 
every part of the engine has destroyed, wrought iron 

g torn as though it were paper, and heavy cast iron 
wheels and other parts broken up like pottery ware. The 
e had proceeded with its load, consisting of two wagons, 

h loaded with about 5 tons of manure, up the hill of 
Maidstone High-street, and had turned down a narrow street, 
named Mill-street, and had proceeded as far as the church 
and the carpenter's shop. Here the man who led the way 
ahead of the engine with a lamp observed that one of the 


REMAINS OF FIRE-BOX. 


lamps on the engine was extinguished, and went back to the 
engine, which was ey 9 for re-lighting the lamp. The 
stoppage was but for a few minutes, and on re-starting the 
engine, which made about one revolution, according to the 
testimony of the driver, who lies in the hospital much 
injured, the boiler exploded with terrific force. The High- 
street is a _— of some steepness, while Mill-street 
is a similar descent, there being again a slight ascent to the 
church, The explosion was such that it is impossible to 
imagine any more complete destruction. The engine was 
an 8-horse power nominal, and was built three years A by 
Messrs. Aveling and Porter. The explosion separated the 
engine into five vrincipal portions. e plan on the next 
page will assist us to explain this, although only a rough 
sketch. At the time of the explosion the engine was 
nearly opposite the church, and on the left side is the 
s shop marked A. The explosion drove the tender 
and the hinder — of the outer fire-box, carrying the horn 
plates—to which are fixed the bearings for the main drivin 
axle and intermediste shaft—a little back. The remains o 


these parts are shown above. ‘The fire-box, with most 
of the tubes, was blown out, shattered, and deposited in the 
road about 30ft, further on, while the fore carriage and 
smoke-box plates, front tube plate, and shattered cylinder and 
other parts were deposited about 12ft. in advance. The two 
larger pieces of the boiler shell were blown up and into the 
burial ground to the position shown, breakin several grave 
stones in their path, one stone slab being lifted from its seat 
and shattered. One portion of the shell was blown nearer the 
church than the other. Several large fragments were driven 
much greater distances, and the crank shaft was blown over 
the carpenter’s shop. The hea og wheels were broken 
to pieces, and of these and the other parts destroyed 
several yards of the brick wall between the burial ground and 
the roadway. The steersman was blown “P about 30ft. 
through a tree, where his coat was torn off him, 
descended about 35 yards away, probably dead before he 
reached the ground, a the watch in his pocket was 
found to be still going. The fine old stained glass 
window in the church facing the road was very much 
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damaged, of one of the excentric straps still hanging, on 
Friday * scan on one of the iron bars of the window, 
while other projectiles entered the church, one piercing the 
organ case. A coroner's inquiry was opened on the day of the 
ion, when after some evidence had been taken it was 
adjourned. Messrs. Drake and Muirhead, the well-known 
engineers in Maidstone, were called upon to give evidence, 
Mr. Muirhead being known to have had much experience in 
the working of traction engines in this country and abroad. 
In examining the remains of the engine, it seems evident 
that an enormous pressure must have been in the boiler. Not 
only are the shell and outer fire-box plates torn in pieces, but 
thesingle butt strips with which the boiler plates are connected 
and the heavy plates at the fire-box end are torn in a remark- 
able way. In some parts the plates are rent through the 
rivet holes, in others along close to the butt strips through 
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the whole In every place where the steam, water, 
and dirt not blackened the fractured or sheared 
edges the iron could be seen to be of the best quality. 
The off side plate of the inside fire-box is bulged 
in from the crown downwards about jour or five inches, 
and almost all the stays are pulled through and gone away 
with the outside plate, while in the front plate, in which 
is the fire hole, the iron is bulged inwards between every stay, 
the stays being five inches apart. The near side plate is rent 
from top to bottom, the lower part of this rent being roughly 
indicated by the annexed ae In this plate there had 
one, or perhaps two or 
three short cracks, and to stop 
these and prevent their exten- 
sion, about ten studs had been 
tapped in and rivetted over in 
a manner which is often inad- 
visedly followed. This had 
been done by the proprietors, 
Messrs. Ellis and Co., of Maid- 
stone, who are the owners of, 
now, about twelvesuch engines. 
In the line of some of these 
studs this plate had torn, the 
position of the studs bein 
approximately as indicated. It 
would be difficult to say how 
far this studding may have 
contributed to the disaster, 
but the in the 
opposite is t and 
bulged in, and other plates 
have been rent, indicate that 
it was not the cause of 
the explosion. It is notice- 
able t but few of the 
stays have broken, while in 
some cases most of the 
threads have stripped from the 
and = others, most 
have gone from the stays. 
RENT FIRE-BOX PLATE. the faulty 
very materially weakened or 
insufficiently eee by the stays the excess of pressure 
would probably have been po Tons here; but the complete 
destruction of other parts shows this war not the case. The 
— of the plates, particularly of the shell, indicates a 
powerful destructive force, which being checked by stiffer 
parts, tore the plates at those points just as guns go at the 
meeting places of thicker and thinner sections. Although, 
moreover, we have spoken of the plates as being torn, they 
have the appearance in many places of being separated by a 
ing or shearing force, as though the active destructive 
power was too great and operated too — to permit of 
tearing. The driver has stated that he distinctly remembers 
feeling the engine lift first on the off side, and it is in support 
of this that the hinder part, to which the heavy driving wheels 
are attached, is turned over on the near side. The off wheel from 
that part of the bearing axle which is uppermost was evidently 
thrown up — the brick wall, which is considerably 
a and against which it dropped and stands. The 
axle, big as it is, is much bent. The piston rod which still 
holds part of the crosshead, is bent over as shown, and the 
screws on the spring balances which have been found, are so 
bent over in the fall under the weight of other parts as to 
vent the removal of the nuts, so that these will indicate 
w the were screwed down. This explosion is 
one which must have an important influence on the 
tions under which these engines are worked, and 
there is now an enormous number of them in opera- 
tion, and in the Maidstone district they are almost as 
numerous as horses; one firm of owners alone possessing 
thirty-five. These engines must by law be worked at 
night, when the men cannot see what they are doing, 
and there is no one to watch or supervise. Again, man 
of the men to whose charge these engines are commit 
instead of being certificated engine drivers, can neitber read 
nor write, and in some cases cannot read the figures on the 
pressure gauges. This is so well known, that a red mark is 
placed on the gauges at 100 lb. to indicate the pressure over 
which the “os must not work. in, men are open to 
afine of £10 if steam is allowed to blow off when passing 
through a town, and thus with boilers that have to work at 
1001b., the safety valves are set to blow off, as they leave 
the makers, at 110Ib, The boilers are thus regularly worked 
at this pressure, and the ignorant drivers get the idea that 


late. 


~ 


& | which being translated stands thus: ‘ 


if the valves are purposely set to blow off at 10 Ib. above 
what they are told they must work at, they may if they want, 
work at a good deal above that pressure. There are several 
important questions relating to the working of these engines 
which must be dealt with, but we cannot refer to them in this 
impression, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE ELECTRIC LIGHT. 

Sir,—Mr. Mentasuney has ad to you a letter from 
which it opens at he poses as the champion of the Brush 

stem of electric lighting. Your readers will perhaps remember 

e gist of my letter to be that, either the power of the Brush 
light was over-estimated at 2000, or that the Gramme light was 
under-estimated at 4000 candles. I challenged the Brush 
Company to show that their light was as much as one-fourth the 
power of the Gramme light. 

Mr. Montgomery goes on to say that ‘the absurdity of 7 
figures places them beyond the pale of argument.” By thi 
manceuvre he evades giving any data on which your readers 
could their own hallgmanl will therefore attempt to supply 
a few data myself. 

During the recent exhibition at Glasgow, three of the exhi- 


bitors, the Brush Company, the Lontin ye and myself 
lighted up a piece of ground adjoining the exhibition for a foot- 
ball I took this favourable opportunity of comparing 


the power of my lights with the Brush lights. In placing the 
staff to obtain equal shadows I was not content with my own 
judgment but obtained the assistance and opinion of several 
engineers of position in Glasgow. These gentlemen oy I have 
no per Say able to testify that the staff was placed - airly as 


as coul done under the circumstances, and that the posai 
bilities of error were ve’ Two of my lights were com- 
with the Brush lights to right and left of them with the 
ollowing results 
|Distance of 
fe om lighting 
Brush lights, lights power. 
Measurement favourabk| Yards. Yards. 
to ste 7} 254 12-1 
Measurement most favourabk 
to light. 5} (27h 25—1 
Mean of all measurements .. 6 27 20-1 


The Brush lights were in ground glass globes, 18ft. from the 
ground, my lights were in clear glass lanterns, 50ft. from the 
ground, It is part of my system to use large lights, and I hang 
them so high that the direct rays are not an annoyance to the 
eyes. The Brush lights are usually hung so low that they must 
be surrounded by ground glass or some other diffuser. 

If I understand Mr. Montgomery rightly he still upholds the 
statement that each of the 16 lights of a 16-light Brush system 
is of the power of 2000 candles. It follows from the above ratio 
that my lights are from 24,000 to 50,000 candles each. Although 
I honestly confess that I should like to meausure my candle 

wer with such a foot rule, the fear that “the absurdity of such 

gures would p! them beyond the pale,” &c. &., has hitherto 
deterred me. On the other hand, if, as | believe, 4000 candles is 
a fair valuation for the A Gramme light the consequences of 
dividing this figure by the ratios above given in order to arrive at 


the candle — of the Brush lights would be too grave to be 
se y me. I must ask your readers to do the sum them- 
selves, 


One word as to the Glasgow trials. Mr. Cunliffe Owen's 

excuse for the withdrawal of the Brush system is a very old one, 

The conditions were not 

favourable therefore the horse was scratched,” Mr. arp mag 2 

os proposes a new trial, over a new course, laid down by 
imself. 

It would, I think, require a more persuasive style than Mr. 
Cunliffe Owen possesses to persuade the engineering world that a 
jey com: of such men as Sir William Thomson, Dr. Wallace, 

r. Hopkinson, Mr. Bottonley, and Mr. Mortimer Evans was 
less anxious than was one of the competitors to make the trials 
complete and exhaustive. Be that as it may, I, for one, with 
great pleasure accept the challenge of the Brush Company, 
though my reminiscences of Glasgow make me smile a little at the 
fervour with which it is given, and raise in my mind a doubt 
whether this new-born zeal for public competition will be 
sufficiently long-lived to bear ical fruit. 

ion House Buildings, E.C. R. E. Crompton. 
December 7th. 


THE STRENGTH OF FURNACE FLUES. 
Srr,—As a shipowner owning three steamers of the old low- 
pressure type, I have been rather troubled about the furnaces of 
my boilers since I read a letter in your issue of Saturday on fur- 


naces. Will you kindly advise me whether I should have the 
safety valves examined and loaded by Board of Trade officers or 
by Lloyd’s? If the latter allow greater pressure than the 


former, what would be my position if an explosion occurred? I 

cl me say Lloyd’s wo y nsible, 
others that I would be held liable for all claims; some say t! e Board 
of Trade engineers would show Lloyd's rule to be false, others 
that Lloyd’s committee would stoutly maintain it; but as the 
committee is a body advised by only one engineer, I am inclined 
to think I would be in a bad position. Can you enlighten me 
on the subject? By “a you will oblige a 

St. Mary’s Axe, Dec. 6: Trp SHIPOWNER. 

[For passenger steamers the Board of Trade will not 
Lioyd’s safety valve load. If in a cargo boat the safety an 
were loaded according to Lloyd’s rules, and an explosion took place, 
the underwriters would have to pay, being bound by Lloyd’s 
rules. There is reason to believe that the difference between the 
two sets of rules is that Lloyd’s adhere to Fairbairn’s figures, 
but Mr. Macfarlane Gray, of the Board of Trade, added 1 to the 
length of flue in the Government formula, solely to stop the use of 
long furnaces, to which he has an objection. A series of experi- 
ments are now being carried out on furnace flues which will 
supply data now much wanted for the preparation of new rules, 
which will, we hope, be more satisfactory than those now in 
existence.—Ep. E. 


THE LILLE ACCIDENT. 

Srr,—An accident took place at Lille on June 29th last, and it 
was reported and stated in or ee that the failure of the 
vacuum brake was the cause. ‘To-day I have received informa- 
tion that this report is incorrect, as the engine-driver was alone 


to blame. I therefore write at once to ask you to publish this 
letter. C, E. Srrerton, of Leicester. 
Manchester, December 3rd. 


THE ATTORNEY-GENERAL AND THE EDISON TELEPHONE Com- 
PANY.—J nt in this case flot having been delivered, we 
reserve our further report of the argument. 


AND Mecnanicat Enoineers’ Socrery.—The openin 

inst., at 7 o’cloc' 

m., in the Society’s new rooms, at 7, Westminster-chambers 
an 


bers ; and 
Hart 


ENGINEER following appoint. 
ments have been made at the Admiralty :—Edward Eckersle 


chief engineer, to the Wavrior, vice Brown ; Henry D. Garwood. 
chief engineer, to the Orontes, vice Bannerman ; William Read, 
chief engineer, and William Ord, engineer, to the Doterel, when 


re-commissioned ; Andrew M‘Intyre, engineer, to the Orontes, 
for temporary service; James Wootton, chief engineer, to the 
‘Téméraire, when re-commissioned; John A. William 
Sh Robert B. Priston, H. S. Pemberton, and thomas J. 
Haddy, engineers, to the T'éméraire; John A. H. Hicks, 
assistant engineer, to the Warrior; and William Milton, assistant 
engineer, to the Téméraire. 


A New Fire Escare.—A novel form of fire » Which is 
not without merit, has been patented by Mr. Citdiano, of 
115, Piccadilly. Briefly described, the invention consists in con. 
structing in any convenient place, say, a corner of an 
building, an iron trunk which shall extend from the roof to 
the ground. ‘This trunk is to be of small dimensions, say, 
3ft. square in cross section, and is to be provided inside with a 
ladder. On each floor is to be a plate iron door, and the whole 
structure can be cased with brick or other non-conducting 
material. It will be seen that an easy mode of exit is thus pro- 
Vv in case of fire, as the trunk can be traversed without 
danger even though it passes through floors which are burning 
like a furnace; and not only can an escape be effected, but firemen 
can get to top stories and carry hose with them to the roof if 
necessary. Under ordinary circumstances the trunk may be used 
as a ventilator, and can, if need be, be fitted with a fan to pro- 
mote the circulation of air. 

Tue Society or Encrngers.—At the last monthly meeting of 
the Society of Engineers for the present year, which was held on 
Monday, the Gth inst., at the Society’s Hall, Victoria-street, 
Westminster, Mr. president, in the chair, a 

was read by Mr. Frank W. Grierson, “ On the National 
Vaine of Cheap Patents.” The author pointed out that inventors, 
like er men, did not work for the mere sake of working, 
but for their own advantage. In obtaining an advantage for 
m r advantage. e advantage an inventor sought was 
pre, pangs he by a patent ; patents should therefore be granted 
at as low a cost as possible, A patentee was desirous of pro- 
viding improved processes and means of doing what had not 
before been possible, or of doing something in a quicker and 
more economical manner than had before been — e. Inven- 
tions were very seldom ‘“‘ happy thoughts ;” they were nearly 
always the result of much consideration and many experiments, 
neither of which would be undertaken for the mere love of the 
work, but which were undertaken in the hope of reward in 
the form of a su ul patent. The patentee had an obvious 
incentive for getting his invention known and adopted ; if it was 
not an improvement it would certainly not be adopted, but if 
it was, it would be adopted only in consequence of his persistent 
efforts, and by its adoption a step in advance had nm made, 
After referring to the evil of “orphan” inventions, the author 
gave the details of the stamp duties on British and American 
mts, from which it appears that the stamp duties on a patent 
in this country, lasting only fourteen 5 ears, are £175, while those 
on an American patent, lasting seventeen years, are only £7. A 
table was then given of the patents applied for, and granted, in 
the United States and in Great Britain during the last ten 
years, from which it was shown that our £50 ee | duty at the 
end of the third year kills about 70 per cent. of the patents 
granted, and that our £100 duty destroys very nearly 20 per 
cent. more, leaving only 10 or 11 per cent. to complete the full 
term. The effect of these crushing duties is that while on 31st 
December, 1879, there were in this country only 15,755 patents 
in force, in the United States there were more than 200,000, not 
including designs. ‘The United States thus have thirteen times 
as many patents as we have in force at the same time, and 
therefore make thirteen efforts to advance, for each one that we 
make. During the last ten years 22,868 British patents have 
been crushed by the heavy stamp duties. An American patent, 
once ted, lasts the full term without further payment. 
The result of this is seen in our enormous import of American 
goods of varied description, and in the continued flow of our 
skilled artisans to America, Mr. Grierson then gave the 
following comparative table of average results for the last ten 
years :— 


British United 
Isles. States. 
Expenditure £48,063 £125,254 
Stamp duties on one 00 £175 £7 
Maximum duration of patent.. .. .. .. «.| I4 years 17 years 
Number of patents MP os 
Number of applications refused or abundoned.. 1516 6,415 
Number of grants paid £50 duty .. te a 820 - 
Do. of do. pa 253 
Do. of do, killed by £5) .. 1861 -- 
tage gran' 66° 
le grants ee 30°70 
Do. do. paid £109 11-18 
Do. do. illed by £50 .. 69°30 - 
Do. do, killed by £100 .. 19°52 — 
Do. do, lasting full term 11°18 100-00 
umber of persons to one patent granted.. 11°577 ‘ 
joof amount of duties .. .. .. «. 25 1 
Ratio of number of patents granted .. .. 1 3 
Do. os 1 8 
Av cost to inventor for one paten' 
cl patent agent's £190 ‘£19 
examination of none | careful 
Inventions invalidly re-patented .. .. frequently | rarely 


United States three patents were a mag for one here, after 
allowing for the difference in population, and that the stamp 
duties on one mt here would pay those on twenty-five patents 
in the United States. We might therefore fairly say that the 
British inventor was handicapped 25 to 1 in favour of the 
American inventor. It was to be carefully remembered that 
in handicapping the inventor we handicap the nation. The 
author drew attention to Mr. John Standfield’s proposal for 
reduced stamp duties, which was as follows:—On a 
cover cost of provisional protection—£2; on filing complete 
specification—to cover cost of printing, &c.—£3; total, £5; 
there should also be an annual tax of £1. Provisional protection 
to be granted for one year, and the duration of patents to be 
twenty-one years. After remarking on the advantage of official 
technical examination of applications, the author pointed out 
that it was impossible to calculate the enormous indirect loss 
the nation suffers from our present exorbitant patent stamp 
duties, which drove abroad and stifled a large proportion of that 


| inventive faculty upon which alone we were dependent for holding 
| our place among the nations, and which might, if not so 
| hampered, save a considerable number of lives now annually 


lost in prnentaile accidents, and might give employment to 
many who are now unable to obtain work, and whom in conse- 
uence we have to support in idleness. At the conclusion of 

the meeting the following gentlemen were ballotted for and dul 
elected, viz.:—Mr. Jules A. Berly, Mr. John Carruthers, Mr. G, 
W. C. Catford, Mr. T. 8, Cave, Mr. Jno, H. Johnson, Mr. T. 
M. Mac Farlaine, Mr. H. Olrick, Mr. F, W. Reynolds, Mr. G. 
T. Turner, Mr. Jno Waddington, Mr. T. B, Younger as mem- 
Mr. J. F, Brunton, Mr. E, Grant, jun., Mr, Thos, G 

as assoviates of the 
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é Grimsby—has just taken the honorary secretaryship, and will 
be happy to furnish any information with regard to the Society, 
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RAILWAY MATTERS. 


Tue works in connection with the construction of the Mendoza 
Railway have been resumed by the Government, and 500 navvies 
are being employed. 

Tue Arlberg Tunnel is being actively carried on, and from the 
7th of February 3 metres are to be bored daily from either end. 
The railway is to be opened in the autumn of 1885, 

An engine, which on the night of the 2nd inst. was left on the 
siding at Dean Lane railway station, Newton Heath, was set 
going by some yet unexplained means, and, being unattended, ran 
along the line, went bens 2 a wall, and dropped on toa roadway, 
a distance of two yards. No one was injured. 

THE construction of new railways in the United States at 
the middle of last month had reached 5056 miles, which ma: 
be com with 3042 miles reported at the same time in 1879, 
1840 miles in 1878, 1892 miles in 1877, 1970 miles in 1876, 1150 
miles in 1875, 1664 miles in 1874, 3276 miles in 1873, and 6202 
miles in 1872. 

Tue preliminary plans of the new Tay Bridge were submitted 
to the aie toma Council on the Bnd inst. by the North 
British Railway Comp Y. Obj was made by one of the 
council to the proposed height of the piers—77ft. above high- 
water mark—and it was said that 20ft. or 40ft. would be sufficient. 
It was agreed to hold another meeting to reconsider the plans. 


A G@keAT number of those resident south of London will be 
lad to see that the London, Chatham, and Dover Railway 
Cccman is seeking power to construct a new station, over 
Queen Victoria-street. Powers are also sought to widen the 
present bridge, or construct another close to it, in order to 
obtain the extra accommodation required. 

Norices have been given intimating that an application is about 
to be made to Parliament for the incorporation of a company for 
constructing a narrow gauge steam tramway from the Wombwell 
district to join the Midland main line between Masborough and 
Normanton at Darfield. The promoters intend to connect several 
of the large thick seam collieries, now entirely dependent on the 
Manchester, Sheffield, and Lincolnshire and Great Northern for 
the London traffic with the Midland. At present the coal is 
collected by the Manchester, Sheffield, and Lincolnshire, and 
conveyed to Doncaster at a cost of 1s, 4d. a ton, prior to 
bee handed over to the Great Northern. The W: Main, 
Monkton Main, Carlton Manvers Main, Oaks, Monk Bretton 
and other Barnsley thick seam pits have branches on the Mid 
line, but the pits in the Wombwell district have no direct route, 
being thus wholly dependent on the Great Northern, who refuse 
to reduce the rates, 


SPEAKING of the loads now carried by goods wagons in America, 
an American contemporary says :—‘‘ It is but a few years since 
a weight of 10 tons, or 20,0001lb., was considered the maximum 
load for a freight car, but the of the Western Weighing 
Association show a remarkable increase in this a During 
six weeks nearly 50,000 cars were weighed, and while the average 
of the different classes of freight ran from 23,760, for machinery 
to 29,925, for ore, the maximum in nearly all cases exceeded 
30,000, and for some classes of freight, reached, respectively, as 
high as 35,000, 37,750, 39,300, 39, and even, in the case of 
ore, to the enormous weight of 48,500 ib. or more than 24 tons. 
‘The superintendent of the iation is satisfied that the various 
articles of freight enumerated, 23 in number, will average fully 
27,000 lb, per car, and the whole will not average less than 
25,000 lb. per car. The fact that such loads can be safely carried 
now is due partly to the vastly improved condition of the tracks 
as well as to the heavier construction of the car.” 


M. Gamberta received, on the 4th inst., a deputation of engine 
drivers and stokers, who, requested him, as President of the 
Chamber, to hasten the discussion of the bill regulating the rela- 
tions of the servants with the companies. M. Gambetta, in 
reply, expressed the interest he felt in the position of the engine 
drivers and stokers. He expatiated on their devotion and 
patriotism during the days of the national defence, and added 
that the question they were so desirous of having settled was 
not a private question, but one in which public order and safety 
were interested, He, therefore, promised to use all his influence 
with the committee, and especially with its president, M. Floquet, 
and its reporter, M. Margne, to induce them to hasten the dis- 
cussion of the bill they had prepared. The object of the bill is 
to institute a tribunal for the settlement of conflicts which may 
arise between the engine drivers or stokers and the railway com- 
panies. It proposes that a section prudhommes shall be specially 
created for this purpose, that men unjustly dismissed shall have the 
right to claim an indemnity, and that they shall also have a voice 
in the management of their pension fund. 


Tur Roumanian Railway Report published for 1879 shows 
some remarkable results accomplished by the German staff lent 
that country during the late war by the Imperial Railwa 
Organisation. . The total receipts during last year average 19,047f, 
od kilometre—£1271 per mile, or £23 7s. per mile each week. 

he Roumanian railways are 576 miles long. They run, for the 
most part, over level plains, where the grades are very light. 
The average proportion of operating expenses for heavy lines in 
England and America is about r cent. of the total 
receipts, Now the Roumanian aealy worked lines cost, 
under the manipulation of its German Im staff, £933 
sterling per mile, or more than 77 per cent. of the receipts. Now 
taking the legitimate working expenses of the railways at the 
high — of 50 per cent. of the gross income—that is, £11 10s, 
per mile per week—we have £6 10s. per mile per week, or 
£194,688 per annum, of the R ian railway receipts wasted 
in twelve months by German experts, especially lent as a 
favour to the Principality. The present native officials are 
desirous of reducing this startling expenditure to its proper limit ; 
but it will be a difficult task, as a system organised on such a basis 
strongly resists attempts to reform it. ‘This is what a correepon- 
dent of the Z'imes says, but he does not say to what state the 
railway had fallen before the assistance of the German staff was 
solicited. 

THE colony of Queensland seems likely to be the first to put 
into practical execution the long-cherished hope of 
Australian railway, which shall connect the northern with the 
southern shores of the island continent, and bring the colonies 
within thirty days of England. The distance to be traversed in 
a direct line from the northern terminus of the South 


Australian railway to Palmerston is 1400 miles. By the new 
route now proposed, and, in fact, finally adopted by. the Queens- 
land Government, the following advantages are Th 


e 
principal railway from Brisbane has just been completed in a 
north-westerly direction to Roma, a d ce of 317 miles, and 
from this point to the nearest = of the Gulf of Carpentaria on 
the north coast is, in a direct line, barely 850 miles. The line 
would almost touch on its way the important railway from 
Rockhampton to Emerald Town, and the blanks to be filled up in 
the existing lines between Brisbane and Sydney are no ter 
than the links required to complete the chain between ‘Adelaide 
and Sydney. If these latter are comagpoted there will be, on the 
completion of the now projected line from Roma to the Gulf of 
Carpentaria, continuous railway communication between the 
northern and southern coasts of Australia, having the additional 
advantage of traversing the whole of the most settled districts, 
and connecting all the principal cities, except those in Western 
Australia. The Queensland Government has passed an Act 
| the construction of the ‘trans-continental railway 
and a syndicate, says the Colonies and India, has already agreed 
to on the of receiving, amon 
n other privileges, an area o' acres of land for 

mile of railway constructed, 


a trans- | actini 


NOTES AND MEMORANDA. 
THE aj 


pparatus for measuring the heat of combustion of gases 
by detonation or explosion which has been lately used by M. 

rtholot, consists essentially of ashell or bomb suspended within a 
calorimeter. 

AccorDING to the researches of Professor Quincke the change 
of volume of solid and —_ bodies when subject to electrical 
forces is not due to heat. the change of volume of fatty oils being 
one of contraction, 

THE same investigator has shown that the effect of the action 
of electrical forces on flint and German ¢' is a diminution of 


elasticity, which wulauey & also said to be observed in india- 
nr , While the elasticity of mica and gutta-percha is 
ne a 


THE excavations made by sive and springs of Northern 
Esthon er ge ens by waterfalls near Reval, Yagowal, 
and Fal, by Prof. Temeaainek, forms the subject, Wature say: 

of a paper recently read before the St. Petersburg Geological 


THOSE interested in mechanical foclogy will find a paper, des- 
cribing the motion of downs near Sestroretsk, by M. Sokoloff, in 
the “Journal” of the St. Petersburg Geological Society when 
the next part appears. ‘The communication was made at the last 
esting of tie Becks ty, and described the movement as being at 
the rate of a foot per month. 


WE cannot boast of a ag of sunshine just now. Daring 
the week the 27 > a lg and at the Royal Obser- 
vatory, Greenwich, the duration of registered bright sunshine in 

ie week was 16°8 hours—against 18°5 hours at Glynde-place, 
Lewes—the sun being above the horizon during 58°6 hours; 
the recorded duration of sunshine was, lore, equal to 29 per 
cent, of its possible duration. was, however, nearly double 
the percentage during one recent week in London. 


Tue monthly report for November of the gue i 
Katrine water, prepared by Professor E. J. Mills, F.R.8., of 
Anderson’s College, has been issued. The results are returned in 

rts per 100,000 :—Total solid impurity, 2°88; organic carbon, 

‘131 ; organic nitrogen, 0015; ammonia, 0°000; nitric nitrogen, 
0006 ; total combined nitrogen, 0021; chlorine, 0°58; hardness, 
0°95; temperature, 7°30 deg. C. = 45'1 deg. F The water was 
sampled on November 15th, _ It was very light brown in colour, 
and contained little suspended matter. 

THE annual rate of mortality abroad, according to the most 
recent weekly returns was as follows :—In Calcutta was 26; 
Bombay, 29; Madras, 35; Paris, 24; Geneva, 22; Brussels, 30; 
A msterdam, 23; Rotterdam, 25; The Hague, 22; Copenhagen, 
20; Stockholm, 30; Christiania, 20; St. Petersburg, 36; Berlin, 
26; Hamburg, 23; Dresden, 24; Breslau, 22; Munich, 30; 
Vienna, 24; Buda-Pesth, 35; Rome, 29; Naples, 26; Turin, 
19; Venice, 26; Lisbon, 33; New York, 24; Brooklyn, 26 ; 
Philadel 17; and Baltimore, 17. Smallpox caused twenty- 
two deaths in Rome. 

AN oil-well r of the Bradford (U.S.) oil district, who 
assumes that the dimensions of the McKean county oil reservoir 
have been definitely ascertained, estimates its capacity as 
follows :—T aking the area of the reservoir to be 65,009 acres, an 
average of barrels of crude oil may be reckoned upon per 
acre, and the contents of the vast reservoir would thus be, before 
it had been drawn from, 130,000,000 barrels. During the four 
years ending with the present year there will have been say 
72,000,000 of barrels taken from this mighty tank beneath the 
earth’s surface, and there would yet remain 58,000,000 barrels in 
store. Add to this the stocks above ground, und we have a total 
of 73,900,000 barrels, 


AccorDING to the Registrar-General’s returns for the week 
ended Saturday, Nov. 27th, the mortality of the United 
Kingdom from all causes was at the average rate of 23 deaths 
annually in every 1000 persons living. The annual death-rate 
was 22 per 1000 in Edinburgh, 25 in Glasgow, and 38 in Dublin. 
The annual rates of mortality per 1000 in the twenty English 
towns, ran in order from the lowest, were as follow :— 
Bradford, 17; Portsmouth, 17; Brighton, 18; Leeds, 18; 
Birmingham, 19; Sheffield, 19; Norwich, 19; Leicester, 20; 
Newcastle-upon-Tyne, 21; London, 22; Hull, 22; Bristol, 24; 
Oldham, 24; Manchester, 25; Salford, 25; Plymouth, 26; 
Sunderland, 26; Nottingham, 26; Liverpool, 29; and the highest 
rate, 30, in Wolverhampton. The annual death-rate from the 
seven principal zymotic diseases averaged 2°8 per 1000 in the 
twenty towns, and ranged from 0°7 and 1°1 in Plymouth and 
Birmingham to 5°6 and 7°6 in Salford and Sunderland. 


On the cause of the variation of. the fixed points of thermo- 
meters, Mr. J. M. Crafts has made some experiments which 
suggest the means of obviating the part played by pressure in 
ihe permanent elevation of the zero-point. ‘The glass blown at 
the lamp and exposed for along time to the action of heat 
diminishes in volume by means of some internal change, and it 
is not demons that pressure plays any part whatever in the 
phenomenon. ¢ particles of glass which have been removed 
asunder whilst it was being blown do not return immediately to 
their normal position at a lower. temperature ; disturbances are 
observable for some time, and finally the glass may remain for a 
bon time in a state of tension at the ordinary temperature. The 
action of heat at a given temperature—e.g., 355 deg.—giving a 
greater mobility to the particles, favours their return to the 
normal position, and gives scope to a contraction. But the glass, 
when cooling from this latter temperature, retains a part of the 
displacement peculiar to 355 deg. On heating again to a lower 
temperature—e.g., 300 deg.—a new decrease of volume is pro- 
duced, so that a very slow cooling, which produces successively 
all these effects upon the particles of glass, must ensure the 
greatest stability. 4 

Art the meeting of the Chemical Society on the 2nd inst. a 
paper was read entitled, ‘‘ Researches on the Relation between 
the Molecular Structure of Carbon Compounds and their Absorp- 
tion Spectra,” by Mr. W. N. Hartley. A preli‘ainary notice of 
the work contained in this paper was read at a meeting of the 
society in June last. Part I. contains general conclusions as to the 
c al n exerted by various carbon compounds, Part IT. 
contains an account of experiments which prove the generally 
diactinic character of substances constructed on an open chain of 
carbon compounds. Part III. discusses the nature of the actinic 
absorption exerted by various closed chains of, n atoms. 
Facts are adduced to show that the formule which have been 
proposed for camphor and camphoric acid and for the terpenes 
are correct as far as the carbon nucleus is concerned only when, 
in the case of the first two bodies, the nucleus is represented by a 
closed chain of singly-linked atoms, and in the case of the fer- 
penes when the closed chain contains two pairs of doubly-linked 
carbon atoms. Benzine hexachloride shows no absorption band, 
The following conelnsion has been established:—No molecular 
arrangement of carbon atoms causes selective absorption unless 
each carbon is itself united to other than carbon atoms, as in the 
case of benzine. Part IV. On the cigs onan spectra of condensed 
benzine nuclei. The extraordinary degrees of dilution which 
substances like thaline and anthracine are capable of with- 
standing before all actinic absorption disap ich were 
previously mentioned—have been verified. Attention is drawn 
to the occurrence of a series of absorption bands in napathaline 
and anthracine spectra Similar.to those seen in the spectra trans- 
mitted by benzine. V. On the cause of absorption bands in 
the spectra transmitted by benzine and its derivatives. Theore- 
tical considerations lead to the conclusion that general actinic 


absorption is due to the vibrations of molecules as a whole, but 
that selective is caused by a series secondary 


MISCELLANEA. 

Some new iron excursion boats, in course of construction for 
American rivers, are to have beam engines, with 52in. cylinders 
and 11ft. stroke. 

A MILITARY commission has been sitting in Berlin debating the _ 
propriety of sup’ - the army with a repeating rifle instead of 
its present breech-loader. 

Messrs. J. Bercer, Spence, AND Co., have opened show- 
rooms at No. 147, Queen Victoria-street, E.C., for Spence’s 
metal, and lead and zine paints. 

A LARGE number of illustrations of exceedingly ingenious 
applications of wire in the construction of apparatus for laboratory 
use is given in the Scientific American of the 4th inst. 

PHILADELPHIA proposes to set its convicts at work cleaning 
the streets, and expects to save at least 150,000 dols. yearly. 
The work is to be done at night by 200 inmates of the House of 
Correction. 

At a meeting of the Seaham Colliery miners on Wednesday 
night, it was decided to strike until the whole of the twenty- 
sight bodies that still remain in the Maudlin seam have been 
recove 

THE projected Electricity Exhibition and Congress will be 
opened at the Palais de )’Industrie on the Ist of August nex 
and will close on the 15th of November. Germany has 
to take part in it. 


Ar a meeting of ue uarry proprietors held on Wednesday, at 
3, Old Palace-yard, caininoter, Tt was decided, in view of the 
improyed demand, to raise the prices of slates of certain size at an 
average rate of about 5 per cent. from the 1st proximo. 


Tux Corporation of Bristol resolved on the 3rd inst. to take 
eere to frame terms,to submit to arbitration for the purchase of 
Bristol Channel Dock and the Portishead. Docks, the rivalry 
of which undertakings has had a depressing influence upon the 
Cit; owing to the bonuses offered to shippers to use these 
higher up von, whic ong to the city. It is now proposed 
to unite all the undertakings in one dock board or trust. 


A PARLIAMENTARY paper shows that there are in the United 
m 3680 miles of street and road tramways open, from 
which—for passengers, parcels, mails, animals, minerals, 
&c.—£1,342,933 have been received, and upon which £1,113,094 
have been expended. ‘This leaves a balance of receipts 
£229,839. The total number of passengers who have travelled on 
the tramways is given at 173,067,103; the mil run at 
23,842,000; the number of horses at 12,392, and of locomotive 
engines at 17, and the cars at 1619. 


Tue Wolverhampton Town Council has begun to decide upon 
plans for the laying out of the new streets which are to be con- 
strui in connection with the town improvement scheme under 
the Artisans’ Dwellings Act. The principal street which | 
from the centre of the town to the railway station is to be 40ft. 
wide across the roadway, with a 10ft. footpath upon either side. 
This width will allow room for a single tram line down the centre 
if the council should so determine hereafter. The plans of the 
other streets have yet to be considered. 


ANOTHER attempt is to be made during the coming session of 
Parliament to obtain powers to lay a pipe line from the Sussex 
coast to London for the conveyance of sea water. Powers are 
asked to enable a company to construct conduits, reservoirs, a 
pumping station, and other works, between Lancing and London, 
to take and supply sea water for public and private purposes. 
The places referred to in the notice as being affected by the 

rojected works are thirty-eight in number, including ten of the 

don parishes, and the shores and bed of the Thames in Surrey 
and in Middlesex. 


THe American paper barrel makers are quite confident that 
barrels produced directly from pulp can be made to take the place 
of the barrels now used for petroleum. At present it appears to 
be purely a matter of cost. The barrel factories of the Standard 
Oil Company turn out daily 30,000 iron bound, blue painted, 
wooden barrels, costing 1°35 dols. each. The barrels are hooped by 
machinery, each machine, nom, man and two boys to attend 
to it, hooping 1200 barrels a day. The barrels, says the Scientijic 
American, are painted by machinery. The saving of but one 
cent a barrel in cost would save the company 300 dols. a day. 


Tue tendency of science to put intellectual brakes on human 
errors and superstitions has been demonstrated a thousand times. 
A pretty illustration of material interference of like sort for the 
benefit of humanity is, says the Scientific American, furnished in 
the action of the English magistrate in Pooree, India, who lately 
compelled the priests of Juggernaut to put patent safety brakes 
on their famous car before they could have their annual proces- 
sion. It will be remembered that the car is enormously heavy, 
and is very apt on down gradients to get beyond control and run 
down large numbers of the processionists. 


THOSE interested in evidence of the so-called grooving by 
lacial action will probably find some recently produced at Great 
Syton. At one of the quarries at Great Ayton, from which 
the Leeds Corporation obtain their supply of paving “setts ” and 
smaller road metal, a slip of carth has taken place on such an ex- 
tensive as to have closed it entirely for the present. It is 
estimated that about 20,000 tons of earth have slipped into the 
quarry, the slip being attributed to the action of the recent heavy 
rains on the strata. Such movements as these effect a great deal 
of grooving and scratching, and very many of them have taken 
place lately. 


Ir is said that the Chinese Government has arranged with the 
Vulcan Shipbuilding Company at Stettin for the construction of 
a formidable ironclad. e vessel, says the Times Berlin corre- 
spondent, “is to be a double-turreted frigate with five guns of 

uit 32 centimetre calibre, and of the same class as the Preussen 
and the Grosser-Kurfuerst. It is to be finished in eighteen 
months. The price is nct mentioned, but English engineers here 
think that an ironclad of this kind can be turned out just as 
cheaply and as efficiently here as on the Thames or the Clyde. 
The Vulcan Shipbuilding Company has already built several 
vessels for the German navy.” 


CoMPARATIVE experiments, ested by Captain Shaw, with 
Herr Windsperger’s fire extinguishing solution and with water, 
were carried out on Tuesday afternoon. Two piles of interlaced 
timbers, each 9ft. long, 7ft. high, and 4ft. deep, and having the 
interstices filled in with straw, were prepared hey were well 
saturated with petroleum and benzine in equal proportions, and 
then ignited. After burning for five minutes operations were 
comme by throwing the solution of silicate of sodium on to 
one and water on to the other, a hand pump in each case being 
used. In the course of about one minute the fire treated with 
the solution was extinguished, while that treated with water did 
not give in for about four minutes. 


An American gentleman, largely interested in flour mills in 
the Western States, has been inspecting the Hungarian mills 
with a view, the Zimes Bucharest correspondent says, of adopting 
the machinery and system of working in the latter country. The 
Hungarians largely use the roller mills made of chilled iron and 
porcelain, in place of the burr stones chiefly used hitherto in all 
countries, e Hungarian plant and manufacture are more 

ive than America; but the former get 80 per cent. of 

Rear from the wheat, while in the United States the average 

yield is only about 69 per cent. The Hungarians have also sent 

a commission to America to study the operations there, so as to 

enable them, if possible, to resist American competition in 
rian markets, 
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charged one shilling. The line a seven words. an adver- | The causes operating to produce these visitations are 
FOREIGN AGENTS FOR THE SALE OF THE tisement measures an ten s per inch, Al, perating pre very 
ENGINEER. dhnsle aoartheanmnie fron te o i, | much the same as those which affect the country generally. 


ARIS.—Madame Bovvzav, Rue de la Banque. 
BERLIN.—AsHER and Co., 5, Unter den Linden. 


ORK.—Tae Witmer and Rogers News Company 
$1, Beekman-street. 


POBLISHER’S NOTIOE, 


*,* With this week's number is issued as.a , No. OXXI., 
of THE ENGINEER Portfolio 4 Working wings, weressting 
an 8-horse, or 4ft. 6in., Thrashing Machine. very copy 
as issued by the Publisher contains this Supplement, and sub- 
scribers are requested to notify the fact should they not receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find 
inform correspondents that letters of im i 


cases, 
writer to himeelf, and ing a 2d. e , in order that 
i taken of communications which do not comply with 
these instructions. 
*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 
*,* All letters intended for insertion in Tue Enoiverr, or 
i i must be accompanied by the name and 


of not for but as a 
proof of good faith. No notice whatever will be taken of 
E. P. D.—Messrs. Hathorn, my and Co., Sun Foundry, Leeds. 
A. A.—The Institution of Civil Bagineers, 25, Great George-street, Weat- 
inster. 
The odi d from Messrs. Holtzapffel, 
ng 


Charing-cross. 

Cooper. —~Appiy to Messrs. Allan Ransome and Co., or Messrs. Worssam 
and Co., lsea, or Messrs. Robinson and Co., Rochdale. 

C. K. H.—Very considerable practical difficulties would lie in the way of 

ting your plan. The buter you describe is very similar to that used 
with gun carriages. 

J. W. 3.—The vertical boiler would be the more convenient ; the horizontal 
the more economical. We do not think either boiler would make as much 
steam as you seem to want. 

x. is no as a Price Book” for engineers ; 
nor, 80 far as we know, for any neers. We me 
mean something like Laxton's “ Price Book.” 

tion. As to the Civi you can obtain 
inf Srom 
minster. 


graph can be 


Civil Service Commissioners, Cannon-row, West- 


P. M.—Do not tals the team into account at all, save in 0 far as it hel 

gravity. o) miner a momeat of impact 

thing whether 
is 


with which you have to deal, and it matters that | p' 
got by increased 


drop, or by the pressure of steam or air, ora 


ing. 
a 0) The adiabatic curve is higher than the isothermal curve. Fin 
iency of a heat engine” meass the relation which exists between the power 
ee oe 3) The work done on a crank is to be 
ated not by the distance 


over by the piston. 

the purpose. (2) No. But you can obtain pps! bane 
limestone by treating it with h ic acid. (3) You can use ung 
aoa yes proper, as you propose. (4) The strength of 
the on of its hoops. It isa 
try to carry heavy pressures in casks. (5) i sulphuric 
po Ld tow . (6) The dilute acid must not be brought in 
contact with . Tt act very slowly on cast iron. 


SILICO-FERROMANGANESE. 
(To the Bditor of The Engineer.) 

Sir,—Will reader kindly inform me if the silico-ferro-manganese, 
os ch ts on sale through any agency or other means in 
this country ? W. 8. 
December 6th. 


TELEGRAPH CABLE MAKING MACHINERY. 
(To the Editor of The Engineer.) 
—I shall be obliged if any of your readers can inform me who are 


either E: or foreign, who supply machines for lozenge and biscuit 
manufacturers, such as stamping machines, French pastile ines, &c.? 
Hackney, December 1s' H. J. B. 


COCOA-NUT OIL MACHINERY. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your correspondents tell me the best manu- 


facturers of nery and plant for a steam cocoa-nut oil manufactory, 

including machines, machines for off 

shells, evapo: pans, A. 
Lincoln, December 2nd. 


COLD AIR MACHINES. 
(To the Editor of The Bngineer.) 
reading over my letter in Tue Enotnrer of yesterday, I find 
I hawt left outa word. In the of air to two 1 
and 117 deg. in temperature, I should have said; ‘‘ The power required to 
compress the air would imately the diff of the units of 
at constant 


ressure and constant volume, as in the former calcula- 
." The conditions of the latter case being different, the calculations 
will not be strictly correct, but I find it isso near as to be ractically 
useful, Further on in the letter will be noticed the word “ discarded ad 
SS be understood to be “ discharged.” J. Hopason. 


SUBSCRIPTIONS. 


town 
at the various rail stations preferred, be supplied direct 
Half-yearly (including double nu: ) £0 14s. 6d. 


wee 
Yearly (including two dowble numbers).. .. 
If credit occur, an extra charge of two shill and sixpence per annum 
be made. Tue te need. 
Pew Cases for binding Taz Enatneer Volume, price 2s. 6d. each. 
following Volumes of Tue ENGiNeEr can be 188. each ;— 
Vole 8, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, and ea 49. 
set of Tur ENGeer can be made up, comprising 49 volumes, 


tance by Bill in London.—A) Buenos Ayres, > 
and Ionian Islands, Norway, ussia, 

6s, Chili, Borneo, and Java, £2 ‘bs, dhagapore 
ADVERTISEMENTS. 


ny, tion or mitigation of floods within their district.” 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
o’cLock on THuRspAY EvENING IN EACH WEEK. 
*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Riche ; all 
other letters to be addressed to the Editor of Tax Enaingen, 163, Strand. 


MEETINGS NEXT WEEE. 
Tue InstiTUTION or Enaineers.—Tuesday, Dec. 14th, at 8 p.m.: 
Seyriz’s paper on “The Different Modes of 
ron 
CLEVELAND InstiTuTION oF ENGINEERS. — Monday, Dec. 18th, at 
7.30 p.1n.: (1) List of elections since last meeting. (2) Paper on “ - 
sion uf Steam in Non-Rotative Pumping Engines,” by Mr. Henry Davey, 


(3) Discussion on the above. 
y y, . 16th, at 8 p.m.: Dr. Carnelly 
will give a demonstration of the results of his recent researches ‘‘ On the 


papers 


os by Dr. Alfred Carpenter. 

HE MeTeoROLOGICAL Socrery,—Wednesday, “Dec. 15th, at 7 p.m.: 
%, on the Phen ibservations for ,” by the Rev. T. 
Preston, M.A, F.M.8. “ the Variations of Relative Humidity and 
Thermometric Dryness of the Air, with Changes of Barometric Pressure 
at the Kew Observatory,” by Mr. G. M. Whipple, B.Sc., F.R.A.8., F.M.8. 
“On the Relative Frequency of Given Heights of the Barometer Read- 
ings at the Kew Observat os the Years, 1870-79,” by Mr. G. 
FM, 
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THE MANAGEMENT OF RIVERS. 

Tue due regulatioi of rivers, with a view to the 
prevention of fi necessitates the creation of a proper 
administrative authority. The conflicting jurisdictions 
which now exist cannot possibly be made available for 
the carrying out of any system of peremniete adapted to 
rescue the rivers of England from their present disgraceful 
and dangerous condition. A river authority to be efficient 


;| must be constituted with special reference to the river 


itself. A Board based on the —— of governing a 
county, as proposed at the last Public Health Conference 
of the Society of Arts, would be altogether unfit for the 

urpose. This is not a county question but a river ques- 
tion, and unless this fact is rightly apprehended the 
proper remedy will still be wanting. Natural and not 
artificial boundaries have to be considered in this case. 
The aid of an engineer must be invoked, and no imagi- 
nary line drawn across a stream must interpose to prevent 
the execution of a comprehensive plan. e have exam- 
ples before us in the treatment of rivers, and 
although these examples are not perfect, still they show 
how inevitably the care of a river demands a system 
exclusively intended for that particular Fey, yoy Thus 
we have Thames Conservancy and the Conser- 
vancy. Let us imagine the county boards of Essex, 
Hertford, and Middlesex having of the river Lee, 
or the Thames placed under the jurisdiction of half-a- 
dozen boards in respect to Essex, sejege ew , Middle- 
sex, Buckinghamshire, and Berkshire. Rivers frequently 
serve to divide counties, a fact sufficient of itself to show 
that no there county organisation will readily lend itself 
to a system of river conservancy. A better proposal is 
that of developing the existing Fishery Boards into a 
conservancy system. But there is no need to meddle 
the this except it be for 
the purpose of getting them to send representatives to 
the pare of Conservancy. 


The care of the rivers is| Gq 


so important that it somes to be made the subject of a 
distinct provision, and although all the interests connected 
with the rivers should have a voice in their control, still 
no one interest should be allowed to dominate. The 
duties of a Conservancy Board were defined in the 
Government Bill of last year as comprehending “the 
conservancy of rivers and watercourses, and the Sores 
this 
purpose _all other considerations should be made subser- 


vient. Let us the then they will be 
available for the purposes which a river properly 


ought to serve. 

n the Parliamentary session of 1877 the House of 
Lords appointed a Select Committee to inquire into the 
operation of existing statutes in respect to the formation 
and p ings of Commissioners of Sewers, and Con- 
servancy, Drainage, and Navigation Boards. e Com- 
mittee were aiso to consider by what means such bodies 
might be more conveniently and inexpensively consti- 
tuted, their Angee improved, and their powers 
enlarged so as to provide more efficiently for storage of 
water, the prevention of floods, and_ the discharge of 
other functions appertaining to such Boards. The scope 
of the inquiry was wide, and at the same time well 
adapted to bring out the facts bearing on the main ques- 
tion. The Committee completed their inquiry and pre- 
sented their report in the course of the session. In their 
report they stated that almost all the witnesses examined 
by them were of opinion that in order to secure uniformity 
and completeness of action in dealing with each river, 
each catchment area should, as a general rule, be placed 
under a single body of Conservators, whoshould be respon- 
sible for maintaining the river from its source to its 
outfall in an efficient state. “In this view,” said the 
report, “the Committee entirely concur.” The only modi- 
fication was that, with regard to tributary streams, the 
care of these might in some instances be entrusted to dis- 
trict committees, acting under the general directions of 
the Conservators, who should be a representative body, 


constituted of residents and i of property within | th 


the whole area of the watersh 
The necessity of comprehensiveness in this 
uestion ma; illustrated by a single case. instorm 
floods have been om ae _ destructive in the outlying 
parts of the metropolis within the last three or four years. 


been severely visited in 
this way, so much so that it was adverted toin the Zimes 
a few weeks back as “a subme’ village.” “Vi 
as it may be called, its population at the present time 
cannot be far short of 15,000, and is perhaps ter. Not 
Lewishamalone, but certain parts of Lee have been visited 
by floods from the same source. At the head of the whole 
district we have the action of agricultural drainage, 
which in these days is a much more potent thing than it 
was some years ago. The poetical Ravensbourhe and the 
unpoetical Q unite their streams in the lower part of 
the Lewisham valley, and manage between them to drown 
the neighbourhood from time to time. Complaints are 
made concerning a bridge, called the Plough Bridge, 
which is said to afford an insufficient channel for the 
waters of the Quaggy, whereby both Lewisham and Lee 
are damaged. It is perfectly certain that the Plough 
Bridge is a most awkwardly contrived affair. It is a 
species of low-browed tunnel under the roadway, and 
turns off nearly at right angles to thestream. The water 
comes rushing down a smooth channel, and then has to 
turn off abruptly to the left in order to wriggle through 
this confined space. But this bridge is a county bridge, 
so that neither the District Board of Works nor the 
Metropolitan Board can do anything with it. The latter 
body are guing to make a sewer from Lee Bridge to 
Deptford in order to carry off some of the waters which 
now are blocked up at the Plough Bridge, and thus the 
flood created by one piece of engineering is partly to be 
carried off by another. 

But this is by no means all the —_ Just past the 
— Bridge the Quaggy runs into the Ravensbourne, 
and the united streams speedily come to a spot known 
as the Silk Mills. Here it is said the waters meet with 
a check through the action of the mill-dam. The pro- 
prietor is willing to do anything in his power to let the 
waters run off safely, but if he dares to enlarge the 
watercourse he is liable in law for any damage which he 
may occasion by creating floods further down. Thereare 
two milis below him, and if he lets the water run with 

ter freedom than of yore, the floods which pass away 
rom Lewisham will reappear below. The District 
Board of Works have done a little to save Lewisham, by 
opening up an additional channel at the Silk Mills, the 
proprietor stipulating that the Board shall bear all the 
responsibility. But there is a brick bridge of one arch 
scarcely a hundred yards below the new channel, and 
when the water has shot along the new path con- 
siderately made for it, there is the narrow arch of the 
bridge to check its career and fling it back on the 
adjacent land. When the flood gets away from this 
point, then there are the mills below. One of these mills 
is in the district of the Greenwich Board of Works, if 
not both of them; hence it may happen that if the 
Lewisham Board buy 4 the water rights at the Silk 
Mills, there will still be a block in the Greenwich 
district. 

The value of water rights connected with a mill is of 
course considerable. though steam is now available, 
water power is cheaper than steam. Hence, to buy up 
the water rights of the Lewisham Silk Mills would 
necessitate an outlay of some £5000 or £6000, and after 
all this would only lead to a flood lower down, unless the 
course were made clear to Deptford Creek, and so into 
the Thames. The Metropolitan Board have been appealed 
to, and the arguments by which that appeal is supported 
show the value of an extended authority. The Quaggy 
and the Ravensbourne are in the jurisdiction of three 
different district boards—Plumstead, Lewisham, and 
reenwich. Each of these boards has power to purchase 
water rights and mill dams, but unless they all agree in 
some common action, it would be of little use for one or 
two tu take any steps in the maiter. The Metropolitan 
Board have functions similar to those of the district 
authorities, with the addition of compulsory powers, 
which the district boards do not possess. Hence the 
Metropolitan Board could carry out a comprehensive 
Hee within the limits of the metropolitan area, but no 

arther. What we see in this instance is happening 
on a broader, scale in many parts of England. There 
is a tangle of public authorities and private rights, and 
the rivers having no proper masters have become masters 
themselves, until the mischief has reached a pitch that is 
felt to be intolerable. The evil is a growing one, as shown 
by the report of the Lords’ Committee, and by the state- 
ments of the important deputation which waited on Mr. 
Dodson a few days ago. A mode of dealing with the 
question was set forth in the report of the Committee of 
1877, and formed the groundwork of the Government 
Bill of 1879. We are glad to find, from a statement 
recently made by General Burnaby at Leicester that 
the President of the Local Government Board is now 
considering the provisions of that Bill, with the view of 
determining whether a similar measure can be introduced 
in the next session of Parliament. Mr. Magniac has also 
his own Bill in hand, which proposes one Authority for 
each watershed, with subsidiary Boards for local pur- 
poses. We can readily believe the assertion that if 
something of this kind had been done twenty years 
ago, millions of pounds would have been saved to the 
country. 

CHEAP PATENTS, 


On Monday night a paper was read before the Society 
of Engineers, by Mr. Frank W. Grierson, “On_ the 
National Value of Cheap Patents.” An abstract will be 
found in another page. The paper as a whole deserves 
to be c among the curiosities of literature. We 
must preface what we are about to say by stating that 

C) by Mr. Grierson left nothing to be 
desired. His style is lucid and agreeable ; his matter 
put The paper was neither too long 
nor too short, and it was most orem and effectively 
illustrated by diagrams or block p supplying in a 


very convenient form the statistical information which 
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Mr. Grierson intended to impart to his hearers; but 
having said this much we have advanced all that can be 
said in favour of Mr. Grierson’s literary labours. The 
object he has in viewis to advocate a great reduction in the 
Government fees for granting patents ; and he earnestly 
desires that a scheme proposed by Mr. Standfield, of de- 
positing dock fame, should be adopted. Under this scheme 
the cost of a complete specification would be, as far as con- 
cerns Government fees, £5 only, and subsequently there 
would be an annual tax of £1. All patents to last twenty- 
one years. It wasincumbent on Mr. Grierson to attempt 
to prove that some great advantage is to be derived from 
thus reducing the cost of patents. He adopted for his 
purpose a very simple plan. He laid down certain propo- 
sitions which he dealt with as though they were axioms, 
and then drew his deductions logically from them. His 
propositions are, that the United States are more 
prosperous than Great Britain. That they are more 
prosperous because there are over 13,000 patents taken 
out every year in the United States, while there are only 
2980 granted here. But more patents are taken out in 
the United States than in Great Britain, because in this 
country a patent costs £175 in fees, while in the United 
States a patent costs £7. Consequently we should reduce 
the cost of patents, in order t Great Britain may 
become prosperous like America. As a secondary argu- 
ment Mr. Grierson added that 9000 working men of the 
best type, skilled artisans, emigrate every year to the 
United States, and thus rob this country of their services, 
solely because they can save £168 on the cost of the 
patents they wish to take out. Possibly some of our 
readers may think that a paper based on such lines as we 
have indicated would be best passed unnoticed ; but 
when we find that such a man as Mr. Hinde Palmer, 
sat by and suffered Mr. Grierson’s fallacies to pass 
unnoticed ; and that among all the speakers who took 
part in the discussion which followed, scarcely one, save 
an Italian engineer, Mr. Conradi, ventured to dissent 
from the author’s views, we feel that it is not well that 
we should keep silence on a subject interesting to a great 
many of our readers. The only difficulty we have in 
dealing with the paper is that the politico-economical 
mistakes with which it bristles are so numerous that we 
cannot find space to even indicate them all. 

It will be seen that if only we are prepared to concede 
Mr. Grierson’s premises, all the rest follows as a matter 
of course. The paper is a curiosity of literature, in that, 
although its author makes most tremendous asser- 
tions in political economy, he has not vouchsafed one 
word to prove that his statements are true. We might 
join issue with him at the outset, and ask, is it really cer- 
tain that the United States are more prosperous than this 
country? We might call attention to the misery which 
exists now in every great city of the union ; we might 
direct Mr. Grierson’s notice to the closed works, the idle 
mills, the starving hands, which filled the manufacturing 
districts of the States not many months ago; but we 
shall let this pass, and go on to the next proposition—that 
in the multitude of her patents the United States have 
found affluence. The inventions which bring great wealth 
to anation are not numerous. We may count on the 
fingers all those which have made Great Britain famous. 
They are the steam engine ; the railway ; the rolling mill ; 
and the puddling furnace ; the Bessemer and Siemens- 
Martin process, the cotton mule and spinning frame ; 
the power loom; and certain inventions of use in 
the chemical manufactures. These have been the 
main sources of wealth for not Great Britain alone, 
but for the whole world; and not one of them has 
been invented in the United States. Notwith- 
standing the fact that a patent can be got in the States 
for £7, not one really great invention has been made in 
America. The American people are, however, pre- 
eminent as inventors of small things. The sewing 
machine came from the States; so do American clocks, 
and machines for pegging boot soles, and all manner of 
“notions.” It is very probable that these things bring 
in wealth to the national coffer ; all labour-saving tools 
do in the end. But the Uni States have to rely at 
this moment on English inventors for all their manu- 
facturing wealth. Their steel is made by the Bessemer 

rocess ; their best furnaces have the blast heated in 
wpers stoves. It is only the other day that an 
Englishman enabled them to unwater their silver mines 
in Nevada. They have to import from Great Britain 
their ships and marine engines. An Englishman is now 
supplying them with instructions how to make heavy 
. The electric telegraph was invented here, and 
improved in the States ; and the States are the land of 
the telephone, and, shall we say, the microphone. 
Thence, too, come Waltham watches and Yale locks for our 
doors; but great inventors do not grow on American 
soil. ey come as grows it is 
too young and in too great a hurry to do great thi et. 
If the United States had to rely on her own mote of 
invention, stimulated by cheap patents, she would be in 
asorry way. Mr. Grierson entirely forgets, or never knew, 
- that in spite of the cheapness of her patent law, the 
country is unable to ry 4 on any manufacture whatever 
at a profit, without the aid of a heavy protective 
tariff; and our unprotected manufacturers, in spite 
of dear patents, compete, and that successfully, in forei 
markets against the United States manufacturers. To 
argue that the prosperity of North America is due to the 
multiplicity of the patents granted to her people, is simple 
unadulterated nonsense, and manifests an inconceivable 
aye of the laws of political economy on the part of 

r. Grierson. 

We fancy that Mr. Grierson has not himself had any- 
thing to do with patents, or that, if he has had, then his 
lines have fallen in pleasant places. Those who have had 
more experience, know that the fees to be paid to the 
Crown for a patent represent but a small fraction of the 
cost of mak an invention a valuable commercial 


ew O think that, secured 
patent, fortune is made, can further 


from the truth. The manufacturer, the engineer in 
business, the shipbuilder, each and all find it hard work 
enough to get any of their inventions adopted, even after 
they have proved to the world that they are good. But 
the outsider, the man who is not in business or trade 
himself, and who is short of funds, has absolutely no 
chance atall. If hecan get a wealthy friend to help him, 
as Boulton helped James Watt and Pease helped Stephen- 
son, then after — of toil he may reap a reward, but not 
else. Now and then it does happen of course that a 
man invents some trifle which costs little to produce 
and meets the public fancy, and money may be made. The 
inventor of perambulators sold his patent, it is said, for 
£8000, and we have heard of £500 being paid for a new 
way of making buttons, but such things are strictly 
ae They are as scarce as the proverbial “ white 
black bird,” and a reduction in the cost of a patent 
would in no way help the poor inventor. The cost of a 
patent is not £175. A patent can be secured for three 
years for £25, and inventions are not killed, as Mr. 
Grierson asserts and would have the world believe, by 
the £50 which is needed to extend the patent other four 
ene he by the fact that the inventor can get no one to 
take his invention up during the three years paid for by 
the £25, or because the thing is really of no value. Thus 
a multitude of patents are killed every time a change 
oceurs in fashions. Dozens of roller skate patents were 
slain in this way, and some very promising inventions 
for the manufacture of crinoline steel shared the same 
fate some years since. in myriads of patents are 
superseded and rendered valueless by subsequent inven- 
tions made either by the original inventor or someone else. 
For this reason very few patents live more than seveu 
years. It is probable that in the States they are still 
more short-lived. A very small proportion indeed of 
the 200,000 patents referred to by Mr. Grierson are, we 
venture to say, now worked ; although, asa matter of 
course, they exist as patents because once granted they 
must live seventeen years. The number of really valu- 
able inventions lost for want of £50 is extremely small. 
The number lost for want of £100 at the end of seven 
years still more minute. It cannot be too strongly 
impressed on all inventors and would-be patentees that 
a patent by itself is of no more value to its owner than 
his guns would have been without powder and shot to 
Robinson Crusoe. 

The idea that exorbitant stamp duties in this country 
drive skilled labour abroad is a pure delusion, unsup- 
ported by even a shadow of an argument. Mr. Grierson’s 
statement to this effect was too much for his audience ; 
and one speaker pointed out, amidst warm expressions of 
approval, that it was, to say the least, highly improbable 
that a skilled artisan earning in this country from £2 to 
£5 a week would break up his home and drag his family 
across the Atlantic for the sake of saving £168 in patent 
fees in the course of seven years. His inducement to go 
would really be estimated in his mind by the difference 
between £7 and £25, because every inventor without 
exception who takes a patent believes that he will make 
a good deal of money out of it before it is time to pay 
the £50. Besides, if the mere ion of a patent in 
the States is all that is needed to make the valuable 
artisan happy and keep him from cmigrating, it cannot be 
too widely known that he can get what he wants without 
going to the United States at all. He has only to com- 
municate with the Patent-office in Washington to obtain 
what he wants, if the examiners pass his invention as 
novel. It is, we think, unnecessary to dwell further on 
this portion of Mr. Grierson’s paper. 

It will be seen that in what we have said we have 
expressed no opinion whatever concerning the price to be 
paid for a patent. There is much to be said at once for 
cheapening patents, for leaving the fees as they for 
raising them, and for rearranging them. We have dealt 
only with Mr. Grierson’s statements and asserticus, they 
cannot be called arguments. If nothing more can be 
advanced in favour of cheap patents than Mr. Grierson 
has brought forward, then we assert at once, and 
every reasonable and unprejudiced man will assert, 
that the advucates of cheap patents have no case. We 
do not pretend to assert that Mr. Grierson has said all 
that can be said on the: subject, and consequently we 
express no opinion whatever as to the merits of the claim 
for reduced fees. Mr.Grierson has proved that he can write 
in One sense a good paper. We trust that his next produc- 
tion will be the result of a careful study, not only of his 
subject, but of its collateral issues. His work will no 
doubt be less curious, but it will have acquired a different 
more generally appreciated charm. hat he has 
written is very amusing, which is more than can be said 
for every effort of the imagination brought before the 
public. But imaginative papers are hardly suitable to 
such an audience as Mr. Grierson may be supposed to 
have addressed. Questions of political economy are 


evidently not his strong point, and he would do well to 
ew them in future. 


HOT BLAST STOVES. 

Messrs. Botckow, VAUGHAN, AND Co. have now deter- 
mined to put Cowper’s hot blast stoves to all their blast 
furnaces, and have taken out a licence accordingly. This is 
a decided triumph for Mr. Cowper. Mr. Ric in his 
recent address gave it to be understood that, in his opinion, 
there was no longer any question as to the superiority of 
firebrick <a stoves, whether Cowper’s or Whitwell’s 
were the form adopted, and whether it was desired to work 
with low or with high tempera’ 


modification, substituti 
network ‘of 
wi licence from both Cowper and Siemens, and he paid 


them royalties so long as their original patents lasted. But 
Mr. Whitwell had made a substantial improvement, and con. 
tinued to make others in matters of detail. With these 
advantages, and above all by means of his indomitable perse. 
verance, he succeeded in taking the lead as representative of 
the hot blast system, and kept it till his death in August, 1878, 
His success was, however, not in his own district of Cleveland, 
but elsewhere. A Ly ag is not without honour except in 
his own country, and Mr. Whitwell never managed to per. 
suade any of his fellow ironmasters in Cleveland to adopt his 
stoves. The only examples that were to found 
were at his own works, and the nearest others were 
at Consett. Meanwhile Mr. Cowper had been quietly 
peng his stoves as wae led the way. By a 
different form of brick and a different arrangement of 
brickwork, he got over the difficulty as to accumulation of 
dust, and as to the removal of it when it had collected ; and 
by raising the height of his stoves he managed to increase 
their efficiency enormously, Now 1400 deg. to 1500 deg. Fah, 
is easily obtained as the heat of the using blast, and the loss 
before the valves are reversed has been reduced to something 
very unimportant, The Cleveland ironmasters would not 
adopt Whitwell’s stoves. But neither would they adopt 
Cowper’s. The Ormsby Works are still the only ones where 
they are in operation so far as Cleveland is concerned. Now, 
however, Mr. E. Richards, coming only the other day, as it 
were, from South Wales, where he had experience of Cowper's 
stoves, is going to re-import them into Cleveland. Conse- 

uently quite a re-action seems to be impending. Mr. Cowper 
yi his recent visit was heartily welcomed by one and all, 
and if what we hear be true, several other firms are likely to 
follow in the wake of the Eston Company, and replace their 
cast iron with fire-brick stoves. Here we have another 
instance of the benefit which competition often confers, even 
as between one competitor and another. There can be no 
doubt that Mr. Whitwell, by his experiments, by his advo. 
cacy, and otherwise, was fighting the battle of fire-brick as 
—— to cast iron heating surfaces, rather than of one kind 
of fire-brick stove as against another. And the fruits of his 
labours, Mr. Cowper, equally with Mr. Whitwell’s successors, 
seems now about to reap, as well as of his own. 


THE PERKINS ENGINE IN THE UNITED STATES, 
Wuew the little yacht Anthracite went over to the United 
States t interest was excited, and the Government 
authorities carried out a test of the performance of the 
engines with all that elaborate minutie and precaution for 
which the U.S. Navy Department is celebrated. The results 
obtained do not coincide with those obtained by Mr. 
Bramwell, who, it will be remembered, carried out an 
experiment with her engines on the 22nd of May. Mr. 
Bramwell burnt 15 cwt. of the best hand-picked navigation 
steam coal in within a few minutes of eleven hours, or at the 
rate of, in round numbers, 153 lb. per hour. The engines 
indicated 80°9-horse power, and consumed 1°7 Ib. of coal per 
horse per hour. In America, the Anthracite was made fast to 
a quay wall in the navy yard, Brooklyn. The examinin 
board consisted of Messrs. C. H. Loring, 8. P. L. Ayres, an 
Sore Magee, aided by three assistant engineers. The trial 
las twenty-four consecutive hours. The total quantity of 
coal consumed was 4400 of feed water, 35,114 average 
boiler pressure, 3164 lb.; average vacuum, 26jin.; average coal 
per hour, 1834 Ib. per square foot ; of grate, 11°98 lb.; indicated 
wer, 67°7 horses; pounds of coal per horse per hour, 2°71. 
t was claimed for this engine in the States that it required but 
11b. of coal per horse per hour, whereas it required nearly 2} lb. 
It is phaser that the inferior performance was due to low 
pressure and bad coal. As Mr. Perkins works with a boiler 
ressure nearly twice as high as the cylinder pressure, we 
MO not see how 501b. more or less in the boiler could affect 
the result, and we should have considered that if economy is 
not to be had with 316 1b. pressure, it will not be got with 
400lb. As regards the bad coal, that used in the States was 
certainly not as good as Nixon’s hand-picked navigation, but 
it was that generally used in the American Navy, and not, 
we fancy, much worse than the coal out of every 2 1b. of which 
the engines of ordinary English ng, ony manage to get a 
horse-power, But fortunately we have figures which have 
nothing to do with coal. The engines of the Anthracite used 
21°63 lb. of steam per horse per hour, or very neatly as much 
as Messrs. Garrett’s opines. | compound portable 
engine, whose performance we reported in a recent impres- 
sion, This, instead of being a high duty for a condensin 
compound engine, is a very low one. It will be remembe' 
that Mr. Bramwell could not—or, rather, did not—attempt 
to measure the feed water during his experiment, and the fact 
that the American engineers have done so gives much value to 
their report. We hinted at the time that Mr. Bramwell got a 
good t, because of the high evaporative efficiency of the 
iler, and this view has been confirmed by the American ex- 
periments. Assuming that the engines used in Engend 21 1b.of 
steam per horse per hour, then the efficiency of the boiler was 


21 _ 12-4, which, with hot feed water, is not an impossible 


17 

result. Although very improbable, we are disposed to believe 
that either seine slight ase crept into Mr. Bramwell’s re- 
sult, or else that the engines of the Anthracite probably 
leaked a little in the States, and that when in good order they 
need only 201b. of steam per horse per hour, correspondin 

with an evaporation of say 11°75 lb. of water per pound o 
coal, which is not improbable with Nixon’s coal and hot feed. 
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Lightning Conductors: Their History, Nature, and Mode of 
Application. By G. R. Anperson, F.C.S,, M.S.T.E., &c. 
E. and F. N. Spon, London, 1880, 
Ir is seldom that we have to record the publication 
of so complete a work as this of Mr. Anderson. We are 
not quite sure whether or not this is a new edition, the 
work being published originally in 1879, whilst the title 
of the volume before us bears date 1880. It will be as 
well to state that of adverse criticism we have none to offer. 
There exists, so far as we know, no other such complete 
work as this on the same subject Mr. Anderson claims 
a ome pepenseal experience in the construction and fixing 
of lightning conductors ; and, even if we could not glean 
as much from the internal evidence given by this volume, 
we know he has spared no time nor trouble to obtain 


information on the subject from every source from whence 
information seemed valuable. His labour and experience 
are combined to give a trustworthy 


and 


and complete account 
e is not afraid to gi sources 
the titles of fill four 


tive system to the stoves of blast furnaces, and Messrs. Coch- 
rane and Co., of Ormsby, were the first to try the experiment. 
This was from fifteen to twenty years ago. The patent stove 
was not a complete success at the commencement owing to 
the gradual accumulation of dust among the brickwork, and 
the absence of adequate provision for cleaning. The late Mr. 
T. Whitwell, of Stockton, _ this, = out his 
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whilst in an appendix he gives a “bibliography of 
works bearing epee ightning conductors,” dating from 
1663 to 1879. There is, however, no attempt to exhaust 
the list, but we are fain to express a wish that in a new 
edition Adams’ lectures, 1794, may find a place. Whilst 
Adams says much that we have learned to regard as 
erroneous, some of his views might as justly be expressed 
by Mr. Anderson in 1880 as those of the most modern 
observer. The observation of the progress of knowledge 
in this subject since Adams’ lectures were published is in 
itself valuable. 

But we must briefly refer to Mr. Anderson’s work. He 
commences with a short et of the progress of elec- 
trical science from the time of the Greeks to the time of 
Benjamin Franklin. The Greeks were acquainted with 
some of the properties of amber, but it was not till 1600, 
when Dr. Gilbert worked and wrote, that much progress 
was made. Then for nearly two centuries electrical 
research was devoted to static electricity.. Among the 
most renowned of the discoverers or inventors during 
these centuries were Otto von Guericke — who gave us 
the electric machine — Professors Allamand and van 
Muschenbroeck, with their pupil Cuneus, oy, Bre the 
Leyden jar. Stephen Gray, Dr. Walrond, &c., bringing 
into fame the excitation of a glass tube, which, in the 
hands of Dr. Spence, aroused the excitement of Franklin, 
and led him to devote the greater portion of his time to 
electrical investigations, Franklin, undaunted by failure, 
struggled onwards to success, He proved the identity 
between electricity and Mighiniing 5 he solved the problem 
of protection from the effects of lightning. His sugges- 
tions met with great opposition, and Abbé Nollet 
actually wrote a series of letters to prove that Franklin 
did not exist, that he had no right to exist, and that his 
pretended discoveries were mere dreams. Franklin was 
no myth, nor was his work the work of a dreamer. 
Sensible men began to see that the proposed remedy was 
simple and easily tried—and they tried it. Time was on 


Franklin’s side, and sceptics were forced to believe. The | bedstead 


denunciations of vain scientific men, and the hostility of 
the priesthood, were useless ; the lightning-rod proved 
triumphant. All this is admirably told by Mr. Anderson, 
whose narrative never flags, who, neither verbose nor 
scanty, but with a happy mean, presents pages which can 
be read without feelings of weariness or desires for 
curtailment. 

The history of the subject merges in paper V. more 
closely into practice. Here the author discusses the 
question of conductivity of metals, and shows why copper 
is generally used for lightning-conductors. A_ short 
digression describes the discovery of Oersted leading up 
to the necessity for units and methods of measuremeut 
and testing. e shall not attempt to do more than indi- 
cate the contents of the remaining portion of the volume. 
The investigations of scientific men, the methods adopted 
by practical men, the successes and the failures of both, 
are discussed with the evident desire to arrive at the 
truth. The result of this investigation may soon be told. 
It is that all buildings can be secured from the effects of 
lightning. It is necessary, however, that the work of protec- 
tion be carried out in accordance with the electrical laws 
so clearly given in this treatise. The conductor must be 
of the best material, and of sufficient size. The conductor 
must be continuous, and its lower end in contact with 
good conducting material, and not, as is too often the 
case, merely buried and left to chance. The changing 
conditions of the locality, such as wells and trees, must 
be taken into account, and in every case constant and 
careful testing, to see that the conditions are such as the 
case requi must carried out. One grand feature 
of this work is that the author describes numerous so- 
called “ failures,” and probes the cause of failure to the 
fullest extent, until we are compelled to agree with him 
that the cause of failure was in the non-compliance with 
those things he points out as absolutely —- It is 
sad to reflect that comparatively few buildings in 
England are protected even with a “rod,” and that while 
on the Continent in many cases “regular inspection of 
lightning-conductors has been admitted lo to be a 
necessity,” in England we utterly ignore the fact. Mr. 
Anderson conclusively shows that some of our noblest 

ublic buildings are absolutely unsafe, and any day may 
ring about the loss of thousands of pounds, which loss 
could be prevented by the spending of “ tens of pounds.” 
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THE IRON, CO AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON. » AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Txis—Thursday—afternoon there was an informal ary 
consultation by certain of the ironmasters on Change in Birming- 
ham, touching a notice which has been served upon the Wages 
Committee by the secretary of the operatives’ section. By the terms 
of the agreement, which gives legality to the prevailing arran 
ment for regulating w: either side can give a month’s notice for 
the reconsideration of its terms. It must not therefore be 
assumed, as I see that some writers are assuming, that in giving 
this notice the operatives desire to annul this agreement, they 
simply wish to revise certain of its terms. So far as is known, 
charges from the gross prices of iron before the wi eye 
nett price is declared every quarter. These pe tg the men 
assume, would have been equal, at the last revision of wages, to 
the 1s, per ton which was then taken off. The question is one which 
was thoroughly thrashed out before the President of the Board 
of Trade. Everything was to depend upon the nett price at the 
works, Probably if the men can su in preventing another 
reduction at the fixing of the scale upon the prices in the 
quarter terminating with November, they will not deem the 
effort to uphold the scale which they are now making devoid of 
success, e examination of the books of the twelve firms that 
is now being conducted by the accountant to the Wages 
may show a lower average of prices than was revealed at the 
examination three months ago; and will show consequently that 
the operatives are entitled to only a lower rate of pay than fe f 
are now receiving, for the subsisting arrangement excludes bo 
a@ maximum and also a minimum wages rate. 

There are sheet firms who are asking £7 15s. for singles, £8 15s. 
for doubles, and £10 5s. for latens. Others, however, there are 
who, though they asked £7 15s. for singles, will yet seek no more 
than £8 10s. for doubles and £10 for latens. The higher 
scale was not rable to-day, but there were sales at near upon 
the lower le, and if makers would have consented to deliver 
to theclose of the first quarter of 1881, they might have booked 
larger lots. They were mostly able to-day to report themselves 
capable of seeing a-head well through January. In the interval 
it needs only that the specifications should be forthcoming with 
ordinary regularity for full work to be available for the hands. 

The makers of small angles for the Birmingham and other 
makers are in fair work. , 

Boiler plates were difficult to sell, although makers asked for 
ordinary descriptions no higher figures than from £8 to £9, accord- 
ing to quality ; for superior qualities and gauges, prices ranged 
upwards to £12 10s. as a maximum. Girder plates and Lin < 
were in larger demand, and a shade more money was obtainable. 
For the latter, good makers mostly quoted £8 to £9, and Round 
Oak prices ranged from £8 12s. 6d. up to £13 10s. for the highest 
qualities rolled at these celebrated works. 

Both to-day and yesterday most descriptions of pigs were 
firmer. Northampton sorts were offered at £2 10s., but without 
securing much business. ‘Tredegar hematites were strong at a 
rise of 2s, 6d. per ton, making present quotations 72s. 6d.; but 
the price throws them out of the market. Barrow hematites 
are withdrawn from quotation ; consumers’ offers have to be sub- 
mitted. Certain brands of Derbyshire iron also are withdrawn, 
and the brand of the Tinsley furnace is not to be obtained under 
50s. per ton. Cinder pigs realise £2 fully, and some makers get 
more from pressing t s for i diat yr 4 Any 
offer under £2 is not entertained. All-mine forge is £3 2s, 6d. to 
£3 5s. for hot blast, and £4 5s. for cold blast. Cinder pig is the 
firmest in value. 

There are now forty-seven furnaces in blast in South Staf- 
fordshire and East Worcestershire; fifteen are making all-mine 
igs, ten part-mine, and twenty-two common. A few of the 
fteen furnaces making all-mine pigs are blown with cold blast. 

Coal showed more strength than of late as to furnace and also 
forge qualities, mostly, however, by a diminution of the number 
of cwts. which, in these times of severe competition, owners have 
been obliged to allow to the ton rather than in the matter of 
actual price. 

The sinking of the tubbing through the water bearing strata 
in the No. 2 shaft of the Cannock and Huntington Colliery has 
been brought to asatisfactory close. There are eighty-eight tubs 
measuring ther 430ft. The work of placing concrete be- 
tween the tubbing and the side of the shaft will now be com- 
menced ; and by the end of February probably the water having 
been pumped out the heavy casting which has formed the 
cushion or temporary foundation for the tubs will be available 
for No. 1 shaft. In that shaft it will be remembered there was 
the accident during the first effort to line it which has led to 
much harassing delay in the effort to adopt the Kind-Chaudron 
method of pit sinking to the requirements of the shifting pebble 
water bearing strata of the Cannock Chase district of South 
Staffordshire. 

The mails delivered since last report are indicative of a con- 
tinuance of that improvement in the trade with India, the West 
Indies, and with South erica, which recent advices had 
indicated. From Canada, , there are communications which 
are more than usually valuable for the season, considering the 
a into which the trade with the Dominion has a late 
years sun 

The engineers and machinists are fairly busy on varied classes 
of work ; steam pumps, marine and vastens engines, and lathes 
ae the most attention. 

e 


ion. The second prize of 

The operative potters in Staff 
with the award of Mr. Brassey, M.P., ages 
tration, and the delegates of the various branches have decided 
to withdraw from the i 
have to come before the general body of workpeople for confirma- 
tion or rejection, and in the present temper of the majority the 
former course is, I fear, the more probable, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
In the iron trade of this district business has been extremely 


dull during the past week, and perhaps to some extent this may 
ue to the usual falling off in the demand towards the close of 


very firm. They have now sold as much iron as they care to do 
at low prices, and are hoiding out for their full rates which for 
delivery into the Manchester district are 46s. 6d. for No. 4 forge, 
and 47s, 6d. for No. 3 foundry, less 24 per cent. here is very 
little enquiry for iron except for delivery up to June, but local 
makers are not willing to book orders beyond the end of March, 
and as for this period they have not very much iron on offer, they 
are not at all prestine for orders. 

In outside brands an easier tone is noticeable. Lincolnshire 
and Derbyshire makers who have to offer in this market are not 
so firm in holding out for the slight advance in prices which was 
lately being asked, and north-country irons are lower in price, 
but they are still much too high for this market, except where 
amok serene are required for special purposes. For delivery into 
the Manchester district the quoted prices are ut as under :— 
Lincolnshire forge, 46s.; foundry, 47s., less 24 ; es moms forge, 
47s. 6d.; foundry, 48s. 6d., less 24; g.m.b. Middlesbrough, 48s. 
to 488. 4d. per ton net cash. 

For finished iron there has heen but a very limited demand all 
through, and makers generally are very anxious for specifications, 
with very low prices ruling in the market. For delivery into the 
Manchester district, local bars are offered at £5 15s. per ton, 
angles at £6 to £6 2s. 6d., hoops, £6 5s. to £6 10s.; common plates, 
£7 7s. 6d, to £7 10s.; and boiler plates at £7 17s. 6d. to £8 2s, 6d. 
per ton. 

Loom-makers, machinists, and engineers are generally tolerably 
well employed, and a fair amount of new work has recently been 
coming in, but it is more on foreign than on home accounts. 

Inthe coal trade, the recent exceptionally mild weather has 
caused quite a falling off in the demand for house-fire classes of 
fuel, and as any real improvement has been due almost entirely to 
the increased winter requirements for house-fire consumption, 
this has caused a check in the upward movement of prices. 
Although there has been no general giving way in values, in many 
cases where advances were made at the commencement of the 
month, the advanced rates are not being enforced to the full 
extent. Other classes of fuel for iron making and manufacturing 
purposes, which have not been appreciably affected by the 
weather, are without material change. Common round coals for 
furnace and steam purposes are in moderate demand, and engine 
classes of fuel still move off tolerably well, with, if anything, a 
tendency towards weakness in slack, which, at somecolleries, isnow 
rather a drug, and has consequently to be forced upon the market. 
The average prices at the pit mouth are about as under :—Best 
coal, 9s. to 9s. 6d.; seconds, 7s. to 7s. 6d.; common coal, 5s. 6d. 
to 6s. 6d., according to quality; burgy, 4s. to 4s. 6d.; and slack, 
2s. 9d. to 3s. 3d. per ton. 

The wages agitation, as I anticipated, is extending throughout 
Lancashire. In the Oldham district notices have been given for 
an advance, and a similar course has been taken in the Ashton 
district, whilst in the Little Hulton district, near Bolton, the 
men are now out on strike at several of the pits, for an advance of 
74 per cent. In the Wigan district cpenenmene have been sent 
in to the masters for an advance, and the answers to these will be 
considered at a meeting to be held next week, when the men, 
should they be deemed unsatisfactory, will decide upon the course 
to be taken. 4 

The proposal that the miners should contract themselves out of 
the Employers’ Liability Act, through the medium of the perma- 
nent relief societies, does not, as I pointed out a fortnight ago, 
meet with very much favour, and the Oldham and Ashton colliers 
have decided to take no action in the matter until a meeting of 
delegates has been held on the 10th of January next. 

The demand for hematite pig iron in North Lancashire and 
Cumberland is a The quiet tone in the market which was 
reported last week has not materially changed, however, but 
many makers are not disposed to sell at lower quotations than 
those which have ruled the market for several months past. 
There is a tendency, however, in the direction of a better demand 
so soon as Christmas has turned and the holidays are over. The 
requirements of buyers are large, as is shown by the fact that the 
ae large output of metal is going directly into consumption, 

ut before any material improvement in values can be established 
a further increase in the demand from foreign countries will be 
necessary. 

Steel makers are very briskly employed, and the work of 
extending the manufacture to Siemens qualities of metal is pro- 
ceeding satisfactorily, so that with next year a step in the direc- 
tion Lek wed rolling, &c., will be made, which must result in very 
great advantage to the district. Iron ore is steady. 

Engineers have booked orders which are furnishing very 
and regular employment for all the works in the district. Fin- 
ished iron is in brisk request. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE miners are again making a good deal of stir in the district. 
The Sheffield and Rotherham district of the South Yorkshire and 
North pe om Miners’ Association have passed resolutions in 
favour of asking for an advance of wages and the establishment 
of the sliding scale system. Mr, Chambers, the vice-president, 
has been asked to call a meeting of the coalowners, and a deputa- 
tion has been chosen to act with the Barnsley deputation on the 
question of an advance. 

Three hundred :niners are under notice at Denaby Main, owing, 
it is said, to a reduction of wages being required. Mr. Wm. 
Chappell, one of the Union secretaries, denies that this is the true 
reason. He puts the blame upon the Manchester, Sheffield, and 
Lincolnshire Rail way Company, which has issued notices to say 
that they will not remove any more coal from the Denaby Com- 
pany’s sidings until paid for. ‘“‘ This,” says Mr. Chappell, ‘‘is 
simply an impossibility.” The Union (says Mr. Chappell) have 
800 men and boys onqves at this colliery, consequently they 
have 3000 who are dependent on what is brought from this 
colliery in the way of wages—‘“* 3000 souls flung upon the verge 
of starvation through the impracticable proposal of the railway 


com: 

The South Yorkshire Miners’ Association have issued a cir- 
cular calling on miners not to contract themselves out of the 


large of is being done in the heavier 
industries, jally for railway and shipbuilding purposes. In 
the steel trade the larger houses are very busy, and the lesser 


establishments are not complaining quite so much as they did. In 
the silver-plating and cutlery branches, trade continues brisk, 
and will do so up to Christmas. Files, saws, and edge tools are 
but lightly inquired after, and prices are not so high as they were 
two years ago, 

Complaints are published from America that Sheffield manu- 


the year. There, however, appears to be a derable 
uncertainty with regard to the future. Most people speak 
hopefully, but there seem to be very few who are reaily confident 
of any considerable improvement next year, and although buyers 
would be willing to purchase for long forward delivery at the pre- 
sent low prices, they show no inclination to pay any advance upon 
the rates now current. The downward tendency reported from 
the Glasgow and Middlesbrough markets during the week has 
naturally encouraged a ore of doubtfulness amongst buyers 
here as to whether prices in this district could be maintained, and 
this has had an effect in operating against any large amount of 


business done. Another cause may also to some extent 
account for the absence of demand. Consumers in this district 
have already bought pretty largely over the next three or four 


pared to go, an well cov: or pe ey are only 
offeri which i» do Care to entertain, 

shite are concerned they are 


s take a long time to finish their orders, and that Ameri- 
can salesmen make a deal of capital out of Sheffield delay. 
The reason really is this—the American revival came so sharply 
that many of our manufacturers, who had been reducing their 
staffs, were not able to get the quantities out in good time; but 

e following, which ap) in the ld legraph, is a 
reminder of the darker days of Sheffield :—‘* Mr. W. Staniforth, 
of the firm of Messrs. Staniforth and Co., scythe and sickle 
manufacturers, ackenthenpe, has received a threatening letter 
signed ‘ Grinder Jo, Sheffield,’ in which he is warned to insure 
his life and send his wife and children to the sea-side, because 
the writer intends to ‘blo’ up his house ‘sum neet.’ Arthur 
Havenhand, the son of a man at ate a whose house it 
was attempted to blow up with senpor er last week, has 


received a similar letter. Havenhs.d snd his father are 
by aniforth, and have saken places of men who arg 
on 


4 
Proud, gas engineer, of Birmingham, the first prize of £100 in the 
public competition for drawings for a new gasworks and plant 
which that authority have determined upon eect | instead of as 
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brough on Tuesday was ost 
same as the week before, viz., 39s. 6d. oe 0. 3 
for prompt, and 1s. more for oan = 
. warrants, 40s. 9d.; forge, 38s. 6d. e 
week the market rose about 6d. on es: parva Povo 
ment that November stocks had increased only 
6619 tons, instead of double that owen f 
which was expected. Considerable doubt was 
ex) as to the correctness of the returns, as 
the discrepancy between them and the calculated 
results was so great. This led to voy 8, inves- 
tigation ; and on Tuesday, just before ’C 
began, it was reported that a certain stock be- 
lo to Messrs. Bell Brothers, and ] iy i at 
their furnaces at Walker-on-Tyne, -h 
accidentally overlooked. Adding this to the pre- 
vious amount, the total of 13,197 now appeared to 
be the increase in November. The effect upon the 
market was naturally depressing. Little busi- 
ness was done, and prices fell to what they had 
previouly stood. Though no one doubts that the 
pond was purely accidental, still it betokens 
lessness somewhere. Such things are 
to 4c regretted, inasmuch as they tend to shake 
faith in in the statistical returns generally; and 
that ought to be beyond all question. 
The manufactured iron trade continues steady, 
with prices precisely the same as the week before. 
makers say that specifications are more 
— resulting from the termination of some 
of the Tyne-side disputes. “The makers of heavy 
forgings continue very busy on orders from — 
Puddled bars have risen somewhat, 
and £4 f.o.t. cash, less 2 monthly, has been 
paid. Purple ore is a little dearer, owing, it is 
ieved, to producers holding back from selling 
in hope’ of higher prices in the spring. It is 
appears to going to erica, and little is 
used in the blast furnaces. The manufactured 
iron trade is the principal outlet, each puddling 
furnace es about 2} tons per week for 
fettling. present price is 17s. 6d. piers 
—_ delivered into Cleveland. This is 
shire ore from the Widnes district. Notwith- 
ot the stiffening in price, a great deal is bein ing 
ered and even pressed u the market, an 
it is thought prices must e easier. Old 
rails and scrap iron are tending downwards— 
72s. 6d. for flat-bottomed, and 75s. for double- 
headed rails, c.i.f. Tees, net cash on delivery, are 
now the market prices. Recently very few old 
rails have been used by the plate makers, as the 
price at which they were obtainable was scarcely 
at all below the cost of puddled bars. Now the 
is Lut, until is a 
of 5s. per ton, they will not be 


demand. Steam coal 

is about 8s., — coal 7s. per ton f.o.b. 
and the first half of next 
yon has been of from 4s. 3d. 


h small for about 6d. 
for thee best for b 


owners 6d. to io per = 
the lessened demand owing to the panes > 
mild weather, still quote previous prices. 

The shipbuilding trade continues very 
active. essrs. Palmer and Co., of Jarrow, 
have no less than twenty-eight steamers in 
various stages of construction. They are now 
about to re-start their Howdon yard, which has 
long been urused. It is expected to be in full 
operation very shortly. 

The event t of the aN in Middles! h has 
certainly been the annual dinner of the Cleve- 
land Institution of Engin which took a 
on Friday last at the Queen’s Hotel. Mr. 

the orted ‘by the occupied the 
and was suppo! the presidents of the 
Institution of Mechanical Engineers—Mr. E. A. 
Cowper—the Iron and Stelle Institute—Mr. E. 
Williams—and by various past, and vice, presi- 
dents, and members of Council. The vice-chair 
was taken by the ex-president, Mr. Gjers, and 
about seventy members sat down. There never 
was a more brilliant gathering under the 
auspices of this flourishing institution. The 
chairman said he was determined that his term 
of office should if possible increase the prestige 
which had already been gained. He was an 
advocate of these social gatherings, because the 
enabled members to see that the hardness whic 
was essential in business relations was not the 
sole or principal characteristic of good business 
men. ere was @ generous side to our cha- 
racters which social occasions brought out and 
made apparent. Mr. Cowper in the course of 
his remarks referred to the fact that on the 
Continent iron or steel sleepers were now largely 
oe ge en ones. In England we were 
behind in ado — them — to needless 
cautiousness. He thought Cleveland engineers 
should exert themselves to cultivate this trade as 
if ext = ted a new and enormous 
outlet for Cleveland iron would be the result. 
He also considered that cast iron paving for 
heavily worked streets was ad means unlikely 
to come into fashion. Mr. Wrightson, referring 
to the basic process, congratulated the chairman 
upon the success which had been obtained, and 
the share he had had in securing it. At the same 
time he, as a constructive engineer, knew that 
there were several difficulties yet to be overcome 
in up steel in the place of iron in 
similar undertakings. Mr. Gilkes 
did not believe steel would supersede iron as a 
material for construction. They would be used 
concurrently, each being employed for the pur- 
poses for which it was best suited. The qualities 
required in bar iron for the use of blacksmiths 
were not as yet any means attained in steel. 
At Eston Steel Works progress seems to be made, 
though not quite at theratehopedfor. Thecharges 
in the basic converters have been increased to 
123 tons. Thechief difficultiesare the uncertainty 
of duration of the bottoms, and the stoppages 
resulting therefrom. The lining of a basic con- 
verter is divisible into three parts or zones. The 
upper zone, which is not reached by the liquid 
metal when at rest, = built of firebrick, and 
occasions no trouble. The middle portion is 
lined with the hard basic bricks, the composition 
of which is now well known. also 
is working satisfactorily. The lower part or 


patie Sat which contains the tuyeres, and 

uires to be often renewed. The bottoms 
pos made by in position fireclay nozzles, 
to form the tuyere holes, and ramming in amon; 
them pulverised pieces of basic bricks whic 
have n a burnt. This powder is 
moistened with silicate of soda, or tar, or similar 
substances. The great delay arises from chang- 
ing these bottoms, of which a omigag are mir 
kept in duplicate and in progress. AI 
crane is erected at Eston for the 
converters bodily out of their seats, and replacing 
them with others. This, however, is not yet 
ready. Mr. Holley’s ingenious ogg for getting 
over the same difficulty has been descri 
recently that it is unnecessary todo more than 
simply allude to it. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THEre has been a fair business done this week 
in the Glasgow iron market at prices which are 
slightly under those of last week. The ship- 
ments Two ad igs. are J yw for the season of the year. 

tional furnaces have been put in 
PPiaoy since last report, making a total of 122 in 
operation, as compared with 97 at the same date 
last year. During the = week 4731 tons of 
piss were transferred from the ironworks = 

essrs. Connal and Co.’s «cores, bringing w 
aceregate stocks there tc 486,735 tons. 
date the foreign and coastwise ‘shipments Pu 2.4 
to 627,536 tons, as against 536,467 in 1879, and 
381,589 in 1878. The a prices of war- 
rants are, just now, 5ls. 44d.; same date last 
year, 59s. 6d.; in 1878, 43s. sin 1877, 52s. 24d.; 
in 1876, 58s. 1$d.; and in 1875, 63s.’ 6d. The 
market was quiet on Wednesday, with business 
down to 50s. 7d. cash, and 50s, 10d. one month. 
To-day — Thursday—the tone was firmer, and 
transactions took place from 50s. 74d. to 51s. 
cash, and 51s. 3d. one month. 

e warrant market was slightly firmer in 
tone on Friday, when business was done in the 
morning at from 51s. 8d..to 51s. 10}d. cash, and 
52s. one month, the afternoon quotations being 
~e lid. to 52s. 1d. cash, and 52s. fourteen days. 

A large business — done on Monday at from 
52s. to 51s. 6d. cash. esday the market 
was quiet but steady, with business from 51s. 6d. 

— and 51s. 5d. to 51s. 6d. 
fair demand for manufactured 


iron, 
There has been a fair demand for coals for 
shipment and for home consumption. The prices 
of house and steam coals are slightly firmer, but 
the shi rates are as a rule as moderate as 
ever. e eastern mining counties a = 
demand is also being experienced, and 
seems to have been rather more inq’ for coals 
for shipment than in the past few wee 
The miners of Fife are again asking their em- 
ha whe for an advance of wages, but it is doubt- 
ul Ape they will receive it ; and the colliers 
have resolved to send deputations 
ro than masters to solicit an advance of 6d. per 
day. At a meeting of the latter a proposal was 
also entertained for the restriction of the hours 
of labour, and it was agreed to defer considera- 
tion of a sliding scale until the question of an 
increase of pay is settled. 
The men in phates of the writes works 
on the Clyde are still on strike for an advance 
of = but it is not considered that the dis- 


proportions, or be of long 


WALES AND ADJOINING 
COUNTIES. 


(From our own Correspondent.) 


Prices are decidedly advanced for rails, and 
even scrap iron is again inquired for, best 
pee being quoted from £3 to £3 10s. f.0.b. 
ag ruling reference for steel continues to 

be more marked, and inquiries in that direction 
from the States have been somewhat numerous 
of late. Last week there was a reak- 
down at Dowlais, and it was found that heavy 
castings had been erected on an old tip which was 
still partially on fire. ‘he movement in steel will 
very likely lead to a restart at Llandore of steel 
works, which have been closed tor the last 
twelve oes A company is now being 
formed, Mr. Alderman Jenkins as the chief 
promoter, to _ these works into energetic 
action again, and as they are in good order there 
will not be much difficulty found in doing so. 
They will oe pd about 300 skilled hands. The 
effort to get the anthracite coals of the Swansea 
district ey into the London market con- 
tinues. One of the local journals strongly con- 
tends for an avoidance of all “‘ ring” tactics. Let 
the coal be sent at the cheapest rate, and on its 
own merits. “If it fail then there will be no use 
in further action.” I endorse this as a sensible 
suggestion. If this kind of coal be brought into 
use in the 7" in a forced manner the business 
would only be 5 and short-lived. Let 
a fair trial in an honest manner be carried out, 
and the Swansea owners abide by the issue. 
The house coal trade continues firm all over the 
district, and the advance of 1s. per ton has been 
sustained. A few days ago the steam coal- 
owners made a spirited effort to get an advance 
on their coals, and 3d. per ton, and in some cases 
6d. has been obtained. Still nothing like a 
uniform advance has been maintained, and it is 
a difficult and uphill task considering ‘the great- 
ness of the perpen § = ut. The greatness of 
the present coal its effect on the Taff 


Vale a ie ~~ seen from the fact that 
¢ Be the united runs of coal wagons on the 
line during last week the distance traversed was 


47,000 miles. 

Orders are in hand for rails for South America. 
One cargo of rails to New Orleans—1600 
tons—left this week from Cyfarthfa. 

An important case is pending at Gelly Col- 
liery, Rhondda. Four men lately oo" ed 
have summoned the proprietary for w: 
plea on one side is that they were dismissed ee 
refusing to work ; on their side that they were 
told to the ion Act by 
wor! in the 


men in a same 


Mr. Cadman, H.M. Inspector, and successor 
to Mr. Brough, has had a paralytic seizure and 
lies in a precarious — at egar. a ex- 
plosion at Risca, and proceedings 
entailing great anxieties and labour, — tol 
seriously upon him, and doubtless contributed 
in a great measure to his breakdown. 

sent 5000 tons fuel last 


week, slack, so also is tin-plate 
THE PATENT JOURNAL. 


*,* It has cove to our notice that some applicants the 
Patent Sales Department, for Patent § 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE Enaineer at 
which the Specification they ery is referred to, instead 
» giving the proper number of the Specification. The 
ustake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to , in place of turning to those pages and 
finding the numbers of the Specification.) 


Grants and Dates of Provisional Pro- 

tection for Six Months. 

4581. Recervine Apparatvs, J. ¥. Fuller, 
Old Broad-street, London.—8th November, 1 

4583. Vacuum BRAKE Apparatvs, J. Gresham, Salford. 
—9th November, 1880. 

4585. SuppLyinc’ to Domestic and other Fire- 
pLaces, W. 8. Melville, Frederick-place, Mile-end 
Old Town, London. —9th November, 1880. 

4580. Dress’ for Grinpixe, &c., J. ~ 
bottom, Seel-street, 

4591. Ink, &c., L. Cornwall- 

, Bayswater, London. on N 

4598. Foo oRnns, A. Wharton and 8. J. Dobson, 
Great Grimsby.—9th November, 1880. 

4695. , SUNKEN or STRANDED Vesses, D. 
H. Sisson, Goole. —9th November, 1880. 

4597. SILK - DRESSING MACHINERY, A. Greenwood, 
Leeds.—9th November, 1880. 

4599. VEHICLES, Ww. R. Lake, Sout 
buildings, London.-A communication R. 
Esmond and H. C. van Vechten, New York, U.S.— 
9th November, 1880. 

4601. Toy Money-Box or Recepracie, W. R. Lake, 
Southampton-buildings, Lon — A commupica- 
tion from J. E. Walter, New York, U.S.—9th Novem- 


ber, 1880. 

4603. Treatine ANIMAL, &c., 8. John- 
son, Lincoln’s-inn-fields, Lon: —A communica- 
tion from A. J. Huet, Paris.—9th oh November, 1880. 

4605. Srwineo A. M. Clark, Chancery-lane, 
London.—A communication G. F. 
Greenfield, U.S.—9th November, 1 


4609. Dinzct-acrixa HypRavuic R. H. 
Tweddell, Delahay-street, W: r,and J. Platt 
ding, Atlas Engine Works, Gloucester.— 


, 1880, 
4611. Boats, &c., R. Hall, Reading.—10th 
BIcycLEs, J. Beal, East Greenwich.—19th Novem- 


4615. H. W. Jaeckel- 
Handwerck, Grimma, near Leipzig, German y-—10th 
November, 1880. 

4617. PorTABLE Maur and Kuz, E. Walker, 
Newark-upon-Trent.—l0th Noveinber, 1890. 

4621. MaGNETO-ELECTRIC SIGNAL APPARATUS, E. G. 
Brewer, Chancery-lane, London. communication 
from E. H. Johnson vnd T. ‘A. Edison, Menlo Park, 

New Jersey, U.S. November, 1880. 

4623. Casxs, W. Wise Whitehall, West- 
minster.—A from A. de Muller, 
Paris.—10th November, 1880. 

4627. Meraturc Door and other and R. F. 
Heath, Birmingham.—10th November, 1 

4629. Surps’ Wiwp.asses, W. H. 


House-buildings, lovember, 
Cc. Chapman, Salford. - 11th November, 


4633. Gas Motor Esorves, H. N. Bickerton, Ashton- 

—l1th November, 
. SELF-cLOsinG Cocks or Vauves, J. Barr, Kilmar- 
atin November, 1880. 

4637. PULVERISING MACHINES, T. R. Jordan, Adelaide- 
chambers, Gracechurch-street, London.—llth No- 
1886. 

. Puriryine the Frep-waTer of Steam BoILErs, 
Hanson, Bradford.—11th November, 1880. 

4641. Ruxwens and Top-norcues for &c. 
G. G. Lusher, Birmingham.—1l1th November, 1880. 

4648, ExpLosive Compounps, C. D. Abel, Southamp 
ton-buildings, London.—A communication from 
Sanlaville and R. Laligant, Paris.—11th 
1880. 

4645. HARVESTING Macuines, W. G. Manwaring, Ban- 
bury.—11th November, 1880. 

4647. Sirrinc Cement, &c., 8. sore, 
Manor Works, Halling, Rochester. — 11th 
November, 1880. 

4649. Workinc Capes and Wire Rorzs, 8. 
Baxter, Mansion House-buildings, London.—llth 


November, 1880. 
4651. Soap, W. 8. Somers, Glasgow.—11th November, 


8717. TREATING ANAL, &., Fisres, Sachs, 
Sackville-street, Manchester. —Partly a communica- 
tion from Lieut.-Col. C. 0. Ramstedt, Helsingfors, 


Finland.—13th September, 1880. 


8764. 8. de Montauzan, Rue St. 
1880. 
3967. Roors, J. M. Tall, wich.—30th September, 


4250. Sream Enornes, K. W. Jurisch and J. H. 4 
Widnes.—Partly a communication from Dr. W. R. 
Proell and C. J. —19th October, 1880. 

4267. Gatvanic Batreries, R. C. Anderson, Wood- 


Bohemia.— 25th October, 1880. 
4390. ExveLope LETTER Paver, A. M. Clark, Chancery- 
lane, London.—A — from E. Clément, 
Paris. —27th 


880. 
4420. Weavina REVERSIBLE ey A. and C. H. 
Rothwell, Bury.—29th October, 1880. 
4442. Brush Makers Suears, J. Kinley, Bolton.—30th 


4445. AppaRatus for Smoke, &c. 
Carisbrooke -road eg 


Ball, John’s 
Putney.— 30th October, 

4453. TaR-INHALING A. Rousseaux, Brussels,— 
—lst November, 1880. 
4454. Locomorives, &., London- 

stréece, London. od 1880. 
4458. Metra, Waeerts and PULLEYS, R. R. Gubbins, 
Park-road, New Cross.—lst M 
4465. ‘Truck, W. Cole, 8t. Dunstan’s- -buildings, 
tion from 


1880. 

4470, Fire Licurers, E. Elford, Exeter, and A. Carr, 
To .—2nd November, 5 

4472. Sree: Ratt Enps, C. and J. D. Jones, Swansea. 
—2nd November, L 

4475. Fences, &., D. Rowell, Poets’ Corner, West- 
minster.—2nd November, 1880. 

4506. Suirts, G. Taylor, Hamsell-street, London.— 
4th November, 1880. 

4529. Treatina Pets, &c., E. P, Alexander, South- 


don. 

Lon —A communicatio 

New York, U.8S.—4th November, 1880, from 
4880. STEERINO Gare, A. Porec 

Newington, London. November, 


4534. Learner Bettine, J. M. J. Fooken, Aix-la- 
~Wacons, tson and 
Hex, Bristol.—5th November, 1380. 8 
4538, ALPHABETICAL BINDER for Letrers, J. W. Coch- 
rane, Glasgow. — 5: 
4540. DETECTING the Escape of Gas, R 
Parkhurst, Isle of Wight.—5th 1880,’ 
4542. STEAM-HEATING PPaRATUs, L. 
oburn-place, London,—5th November, 1880. 
4544. Furnaces, H. H. Lake, Southampton. nildings, 
London.—A communication from La Société Nessi, 
Paris.—5th November, 1880 
4548. SepagaTine from ANIMAL CHARCOAL, &c., 
D. MacKEachran, Greenock, N.B.—6th Noveinber, 


1880, 
T. ‘Coltman, Leicester.—6th November, 


4554. Snips’ VentitatTors, J. Shepherd, Tufnell 
Park-terrace, Holloway, and %. Lines, Cloudesley. 
ant Islington, London.—6th November, 1880. 

4556. Davixo, &., Supstances, C. D. Abel, South. 
ampton- -buildings, London.—A communication from 
E. gen, Cologne.—6th November, 1880. 

4558. Looms, T. 8. Scarborough and J. Moore, Halifax. 
—bth November, 1880. 

4560. SPixNinc Corton, R. Curtis and WH. 


Rhodes, 

4562 Looms for Weavina, P. Young and J. “Mathieson, 
Glasgow.—6th November, 1880. 

4564. THERMOMETERS, &e., E, Fleet-street, 
London.—A communication from 0. . Koch, Berlin; 
Coethen, G —6th N ber, 


4568. AGRICULTURAL Dritts, L. W. Gatward, Hitchin, 
—6th November, 1880. 


4570. WATERPROOFING Crorus, &e., P. 
, London.—A communica. 
from estia, Madrid.—6th November, 


are Coat and Stone Currina H. Richard- 
son, Backworth.—8th November, 1880. 

4574. W. R. Lake, » Southampton-bulldings 
London.—A communication from Hartmann, 
Berlin.—8sth November, 1880. 

4576. Propucine Desions in Cotours, W. L. Wise, 

minster.—A comm 
from H. Gmeiner, Dresden.—8th November, 1880, 

4578. Drivino Betts, W. R. Lake, Southampton- 
buildings, London.— A communication from M. 
Schulze, Berlin.—sth November, 1880. 

4580. ELEVATING, &c., DRawino and other Boarps, E. 
Hill, Huntington.—8th November, 1880. 

Furnace, J. Jones, Westbromwich.— 


November, 1880. 
4584. for RarLway Trans, W. P. 
a ly olborn, London.—A comm 


Sim and W. Studer, treal.—9th N “4 


4586, ConpEnsino STEAM J. Griffiths, Water- 
street, Liverpool.—9th November, 1880. 

4587. a W. D. Thornton, Bowling.—9th 
November, 1 

Boots and Suoxs, P. Acres and W. Freeman, 

4592. Looms for Weaving, 0. Tucker, 


U.8.—9th 
Wirth 
L. F. Rousselet, 


4594. Hats, F. 
communication 
November, 

R. H. Bishop, Holloway-road, and H. F! 

Hoi London.—9th November, 1880, 
Pits R. Atherton, Bradford.—9th 


November, 1 
4602. J. and J. Haworth, 


Church.—9th November, 
4608. Evecrric Lamps, Heinrichs, Guildford- 
street, Russell-square, 9th November, 


1880. 
4610. Krers, &c., W. Birch, Salford.—10th November; 


880. 
4614. Evecrric Lamps, C. W. Siemens, Queen Anne’s- 
te, London. —10th’ N 
4616. Prism, &c., E. L. Beckwith and T. B. Lightfoot, 
Dartford.—10th November, 1880. 
4618. TickETs, J. Hodges, Liverpool. 


—10th November, 1880. 
4620. Locks, &c., E. Pleifier, Queen Victoria- | 
London.—A communication from Messrs. Hu 
Bender, Offenbach on the- Main. — 10th 


1880 
2. VALvEs, J. Wright, Tipton.—l0th November, 


4024 Pex, W. R. Lake, 
build: don.—A 
Tust, 
4626. Licutine, & , Gas, 
London.—A’ communication from G. D. 
pas Boston, Massachusetts, U.8.—10th Novem- 


Teceorapns, F. H. W. Higgins, 
Farleigh-road, Stoke Newington, London.—)0th 
November, 1880. 

4630. ANCHORS, J. Wright, Tipton.—11th November, 
1880. 


4632. Puppiine Furnaces, W. 8, Williamson, Congle- 
‘ovember, 1880. 


ton.—llth 
= Open FIREPLACES, J. Jobson, Derby.—11th 
» 

4636. FURNACES, R. Lake, Southampton-buil 
London.—A communication from D. Sinton, Cincin- 
nati, U.8.—11th November, 1 

4640. Reouiatine, &c., the Frow of H. J. 
Haddan, Strand, London.—A communication from 
de P. y Fargas, | hy Corvera, and IBY 


4642. — &e., J. Thomas, Culedonian-road, Lon 
November, 1 


don.—11th 
4644. CHANGE Wukz.s, &e., W. Emmett, Haslingden. 
—lith November, 1880. 
4646. Looms for Weavino, R. Blackwood, Hawick.— 
—11th November, 1880. 
ANCHORS, &e., 8. Baxter, House-build- 
gs, London. —lith 
Smoke, 7. Teste, Holbeck, near 
8.—11th November, 1880. 
Vevocipepgs, T. jun., Coventry.—11th 


lovember, 1880. 
4654. ApPaRATus for Curtine Crots, W. Mondriaan, 
Blackfriars, London.—1l1th November, 1880. 
4655. Paints, J. a and G. B. Bates, Corsham. 


—llth November, 1880. 

4656. LupaicaTina APPARATUS, P. Thompson, 
High H London. -A communication from J. 
Vv. and J. Renchard, Detrott.— 12th November, 
1880. 

4657. Dress Sranp, E. Eavestaff, oy Berkley- 
Portman-square, London.—12th Ni 

4658. Tricycies, &c., E. Hughes, Green’s Bnd, Wool- 
wich-13th November, 1880" 


4659. &c., Fasrics, T. Stead, 
Leeds.—12th November, 1880. 
4660, SirHonic APPARATUS, H. E. , Great Dover- 


street, Surrey.—12th November, 

4662. STEAM ILERS, 8. Ballian, Constantinople.— 
12th November, 1880. 

4668. from Ww. R. 


4668. Enornes, &c., C. Hammersmith, Lon- 


don.—12th Ne 


(From our own Correspondent.) 
THe market value of pig iron at Middles- 
| 
| 
| 
| 
| 
1880. 1 
square, Chelsea, London, and P. C. hrist, Th 
Esplanade, Redcar, Yorkshire.—2lst October, 1880. 
4346. Grass, C. N. Blumberg, Cannon-street, London| 
—A communication from W. Kralik, Neuwelt, 
1880. 
8. W. Sprague, Binghamton, U.S.—2nd November, 
4670. Szwine Macuinery, W. H. Dorman, Stafford.— 
J 12th November, 1880. 
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4671. Curtina, &c., the BorpERS phy ad Bens, W.| Patents on which the Stamp Duty ot | 4296. Paeranatory Stor Motion Dousiine Frames | List of Specifications published during the 
Clark, - London.—13th November, 1880. has been 5 akefield.—21st October, 1880. week ending November 27th, . 

4672. Oxtord-atroot, Lo G. Bentley, ‘Nottingham. £50 Paid. 4353. Nep and J. H. Johnson, 


. TeteoraPH Cases, R. Kendal, Ann 
James’ Park, London.—13th November, 


at ame Coven, A. and E, Lloyd, Charlotte- 
street, Fitzroy-square, West.—13th November, 1880. 

4677. Umiuisina DATE Frurr, &c., T. F. Henley, Wal- 
brook, London.—13th N 1880. 

4678. Looms for WEAVING, J. Hindle, Blackburn,— 
18th November, 1880. 

4679. BREECH-LOADING Fire-arms, C. Kesseler, 
Mohrenstrasse, Berlin.—A communication frem 0. 
Hecht, Fribohm.—13th November, 1880. 

4680. Measurine MILK, &c., J. Wilson, Orchard-street, 
London.—13th November, 1880. 

4681. APPLYING Preservative Coatinos to Pipes, N. 
Smith, Glasgow.—13th November, 1880. 

4682. CarpinG Enoines, G. Etty, Manchester.—13th 
November, 1880. 

4683, Gas Lames, C. W. Siemens, Queen Anne’s-gate, 
London.—13th November, 1880. 

4685. Propucine WRITING, &c., on Paper, A. 
Gloucester-crescent, Regent’s Park, 
November, 1880. 

4687. Fancy Exastic Yarn, C. Crosier, Friday-street, 

8. CIGAR CLIPPER, ny, mburg, Ger- 

“many. —A communication | J. W. Wohlers, 


—13 
4689. WinpLassgs, J. Waters, Part Isaac.—13th Novem- 


ber, 1880. 
4691. Spinninc Macuinery, R. E. Osborne, A. 
Mathewson, and J. Guild, Dundee.—18th November, 


1880. 

4602. Matcn Boxes, P. Jenson, Chancery-lane, Lon- 
don.—A communication from ¥ A. Nilson, k- 
holm, 8 —13th N 

4693. Exrractino O11, &c., from Waste, C. T. 
Bastand, Lower Kennington- ‘lane, Kennington. 
—13th N , 1880. 

4694. REGISTERING, E. Braubach, East 
India-avenue, hall-street, London. — 18th 
November, 1880. 

4696. Preparino Fisrovs Mareriats for SpPinnino, 
H. M. Girdwood, Belfast. —15th November, 1880. 

4698. Grinpino, &c., E. J. Shackleton and G. J. Kemp, 
Dartford.—15th November, 1880. 

4699. Puce Srrainer, C. Kesseler, Mohren-strasse, 
Berlin.—A communication — L. Zeyen, Raguhn, 
Germany.—L5th 

J. Kew, Town, London,— 

November 1880. 


4708. &c., Macuines, J. E. He 
Milnesbridge, near Huddersfield.—15th lovember, 


1880. 

4704. Lamp Burners, F. Rosenthal, Mark-lane, Lon- 
don.—A communication from M. Berger, 
Prussia.— 8th November, 1880. 

4705. CoMBING MACHINES, E. de Pass, Fleet-street, 
London.—A communication ty J. Imbs, Boule- 
vard Saint Martin, Paris. —15 

4706, Kwirrixo 8. Thacker, 

4 ELOCIPEDES, jurstow, een-street, Cheap- 
side, London.—16th November, 1880. 

4709. Cast [non SLAG-BOXES and Sree. Incor MouLps, 
M. Cornthwaite and J. Cornthwaite, Parton, near 
Whitehaven.—16th November, 1880. 

and ALarMs, &c., W. T. Braham, 

-—16th November, 1880. 
4711. TABLES for Writina or Drawine, C. D. Abel, 


Ch y-lane, 
frome. Thieben, Pilsen, Austria.— 
16th November, 1880. 

4712. GLaziERs’ or Tacks, A. M. Clark, Chan- 
-lane, London.— communication from’ G. W. 


4715. PAaPER-FOLDING MACHINERY, W. Conquest, 
lor-street, London.—A communication 
L. C. Crowell, New York, U.8—16th November, 1880. 
4716. ‘AUTOMATIC PRINTING, E. Edwards, Southamp- 
ton- London.—A communication from 
O. Steuer, Zittau, Saxony.—16th November, 1880. 
4717. Economisina , W. R. Lake, Southamp- 
ton-buil: London.—A “communication from 
Juilliard, Paris.—16th November, 1880. 
4718. CONDENSING or Cootina, &., J. i. 
Lincoln’s-inn-fields, London.— A communication from 


4723, STeam Borters, J. and W. B. 
Hill, Liverpool.— 16th November, 
4724. Ostarninc Motive Power, South’ 
G. E. Williams, East Dulwich, and ©. G. Hill, @ 
-street, London.—16th November, 1880. 
4725. PranoronrEs, A. Capra, J. B. and 8. 
kenwe —16th November, 1880. 
MILLs. Gubbins, Park-road, New- 
—16th November, 
4728. Lamps, 8. Sutton.—A communication from 
} B. Cincinnati, Hamilton, U.S8.—1l/th 


Tat itton.—A communication from 

Hamilton, U.8.—l7th 

works, Fenny Stratford—17th November, 1 

4731. Steam Vatves or Cut-orF Gear, Stewart, 

pg Ironworks, Fenny Stratford.—17th Novem- 


1880. 
Sausace Meat, &c., T. 
Williams, jun., Smithfield Works, Gos- 
well-road, and W. Sangster, Cempton-bull 
Goswell-road, London.—Ifth November, 1880. 
4734. Hautincand VeERina Macuines, W. H. Harfield, 
ion House-buildings, London.—17th November, 
ast SyPuons and Traps, D. Brown, Huddersfield.— 
17th November, 1880.. 
4736. WeicHina Devices, B. J. B. Mills, Southam 
gs, London.— A communication from 
Bohemia, Austria, M. Quen- 


stedt, November, 1880. 
= 7. Lous, E. Crossley, Halifax.—17th November, 


4738. Locks, M. Volk, Brighton.—17th November, 1008. 
4739. ELEcrric BATrerizs, E. N 


4741. Ourrine Horses, or other ANIMALS, E. de 
ume et Com: Boulevard Denis, 
Paris.—17th November, 1 1600" 


Inventions Protected for Six Months onthe 
Deposit of Complete Specifications. 


4890. Meratiic Packinas, J. A. 
London, and E. P. Monroe, New York, U.S.—24 
November, 1880. 

4910. Prestrvina Meat, &., G. W. von Nawrocki, 
Leipziger-strasse Berlin.—A communication 

Stuttgart, Germany.—25th November, 


5010. Carp: A. J. Boul! th Holl Lond 
A communication from 
—Is 

5011. Divine AP? 8. P. M, Task 
U.8.— 1st December: 1880. 

Wine Rorzs A. 8, Hallidie, San Francisco, 

5039. Screw Nots, os Haddan, Strand, London.— 

A communication from W. Courtenay, New York, 


4495. or Reid, Bexley Heath.—29th No- 
4902. Corton, 8. Pitt, Sutton.—29th November, 


4518. ARCHITECTORAL, &c., Marertats, T. 
Gloucester-gardens, ‘Hyde Park, London,—30th 


, 1877. 
4598. WASHING, &c., Macuines, W. Carr, Blackburn.— 
4th December, 
4759. Drivinc’ Grak for Spinxina, &c., T. Lawson, 
Leeds.—-14th December, 1877. 
4820. Orcans, H. Willis, Camden Town, London.— 
18th December, 1 


1877. 
Macuinegs, R. H. Tweddell, Delahay- 
street, London.—lst December, 


4725. FILTER H. 8taj Buckland Villas, 
Belsize Park, and '. 8 It-road, 

4542. IsINGLaAss, &e., P. Chancery-le , Lon- 
don.—lst December, 


4632. DRawixos, Johnson, Lincoln’s-inn- 
fields, London.—6th ae 1877. 
4710. Bours, J. Banks, Willenhall.—11th December, 


1877. 
4561. Hack.ixe Fiax, G. Horner, Belfast.—3rd Decem- 
ber, 1877. 


4562. Srzam Borers, H., L. and G. Baxter, and L. 
Rushworth, Hollinw ood. —3rd 
4574. Musica. E. P. Needham, New 


4583. Bonz, &c., G. H. Smith, South Kensington, 
” 4th December, 1877. 


Currixa Stone, J. D. Brunton, Leighton Cres- 
Kentish Town, London.—4th December, 1877. 

4708. Macunes, E. Tweedale, Accrington. — 

11th December, 1877. 

4526. Sewina Macuines, W. Harrison, Portland-street, 

Manchester.—30th November, 1877. 

4610. Stee. Wire, W. F. Bate 
Bradford.—5th December, 1877. 

4831. Frre-arms, W. R. R. Lake 

London.—19th December, 1877. 

4631. R. Elgin Park, Redland, 


877 
4647. Lump or Loar Suck, C. D. Abel, Southampton- 
buildings, London.—7th December, 1877. 
4685. Te.ePHones, C. H. Siemens, Queen Anne’s- 
gate, London.—10th December, 1877. 
Mutes, J. Mills, Broadbotton, 


ttram. 
R. Cahuc, Toulouse, Paris.— 
2th December, 1877. 


4805. Covrtimas f for Pires, &c., J. Gresham, Salford. 
$0. Mutat Tunes’ J. McDougall, jun., Wednesb 
ETAL Tuses, J. Mc un. ury.— 
2nd January, 1878. 


Patents on which the Shemp Duty of 
£100 has been P. 
3939. Curnent Meters, &c., B. T. Moore, = Lodge, 
Grove, Isleworth, —lst December, 
A. 8m era Loughborough-road, 
wit? d, Upper Marsh, ‘Lambeth, Surrey.—2nd 
Lock xe Apparatus, &c., J. Tweedy, Brunton- 
Carlisle, and J. Simpkin, place, 
, Gateshead. —4th 


3925. FIRE-ORATES, F. Lloyd, Marlborough, — lst 
4051, for W: G. Haseltine, Southampton- 
ms for WEAVING. e, Sou: 
buildings, Londen.—9th ; 


3938. C &c., T. J. Smith, street, Lon- 

don.—1 lat December," 1 

3957. SHEATHING, &c., Suips’ Bortoms, B. L. Thomson, 
Gracechu: urch-street, London.—23nd December, 1873. 

CaRDING &c., W. Cunningham, Dundee.— 


3980. CovpLixas used for ConnecTixc Stream, &c., 
Pires, W. Tasker, Halifax.—4th December, 1873. 


Notices of Intention to Proceed with 
Patents, 

2556. Naus, G. W. Nawrocki, Lei; -strasse, 

Berlin. — from T. 


. TREATING THER Scrap, 

Oakley-crescent, Man or-street, July, 

$108. Fastentnc Winpow Sasues, Boxes, &c., T. H. 
Stratfort-road, Kensington, London.—28th 

$129. hanes Jouts in Leap Pipes, 8. Bennett, Man- 
chester. —29th July, 1880. 

$134. Recervine and H. Lyon, 
Goswell- Lendon.—80th Jul 


Halifax.—30th 
Moror, 8. P. Wilding, Rood-lane 
Fenchurch-street, London.—A communication from 
K: M Cresswell, Loughborough, 
. Knirrinc MACHINES 
Leicester.—S1st July, 1880. 
$149. Date CaLenpars, D. Ross, Crutched-friars, Lon- 


don.—3lst July, 1880. 
3150. Stoprers &c., B. Zibach and E. 8. 
Friedeberg, Whitechapel-road, London.—3lst July, 


1 
3153, WATER. &c., T. W. Helli 

«Rae FE CLEANER, J. Hunt, Bolton.—3lst July, 


3 Enoravine Routers, E. T. Gadd, Salford.—3lst 


1880. 
8157. and REcAPPING CARTRIDGE CasEs, 
C. E. P. Gabriel, Moseley.—3lst July, 1880. 
$172. Puriryinae, &c., W. Lyon, Cowper’s-court, Corn- 
hill, London,—3rd August, 1880. 
= EXTINGUISHING FIRE, ’N. Jarvie and W. Miller, 


w.—8rd August, 1880. 
3181. Tine Copper, &c., J. H. Johnson, Lincoln’s- 
inn-fields, London. from P. 
es.—3rd August, 1: 


$182. Gas Motor Bron, F. W. Turner, St. Albans 
Ironworks, St. Albans.—3rd A » 1880. 
3189. Screw PrRopevusrs, J. Robertson, Govan.—4th 
ugust, 
3214. Apparatus, E. de Pass, Fleet- 
street, London.—A communication from La Société 


and Seats, W. 
Chancery-lane, London.—A communication from 
Jullien.—9th August, 1880. 

3378. Vessets, W. Clark, Chancery-lane, 


London.—A communication from A. ae Comte 
Stanislas Julien Ostrorog. t 
3400. Sores, &c., for Boots, Oxton. 


—2lst August, "1880. 


8648. Stream Fire Ena Green- 
wich, and F. M. Cotto ‘Adelphi, 
London. — 25th august, 1880. 

8820. STRAINER or OTTER Empvoyep in 


the of N. Miller, Sunder- 
land.—6th 
8901. Boots, E. September, 


1880. 
4015. Biackine Brusues, A. M. Clark, Chancery-lane, 
London.—A communication from E,’ L. Wood. —27th 


8485. REPAIRING, Bessemer and 
FURNACES, 8S. G. Th mas, Ted worth-sq' 


4422, BaG-MAKING MACHINERY, H. Rankin, Harman- 

street, Kingsland-road, London.—29th October, 1880. 

communication from A. Hope.—4th No 


4536. Tipping Wagons and Yom A. G. Margetson 
and W. 8. Hek, Bristol. —5th 
4593. Foo Horns, AL Wharton and 8. J. ‘Dobson, 
Great Grimsby.—9th November, 1880. 
Frrepiaces, J. Jobson, Derby.—11th November, 


4642. Lamps, J. Thomas, Caledonian-road, Holloway, 
don.--11th November, 
4650. ANCHORS, , Mansion House-build- 


&., 8. 
ings, November, 1880. 
4669. Paper, W. H. Richardson and H. Glenny, 
Jarrow-on-Tyne. —12th November, 1880. 
4699. C. Kesseler, Mohren-strasse, 
communication from L. Zeyen,—l5th 
4890. Merauic Packinos, J. A. , Grantville, 
London, and E. P. Monroe, New York, U.S.—-24th 


2775. Exp.iosive Matter, A. Hellhoff, 
Mayence, Grand Duchy of Hesse.—7th July, 1880. 
2999. om &., R. Gallagher, King William- 
street, Lo’ ion.—-21st July, 

$167. WHEELS and TRAMCARS, &c., J. Orme- 
rod, Manchester.—2nd August, 1880. 

3168. DRAWING mage Curves, A. R. Molison, 
Swansea.—2nd 4 

3171. SEPARATING oka and other Matrers from 
Water Usep in the Ferpine of Generators, &c., 8. 
Hallam and G. L. Scott, Manchester.—3rd ‘August, 


3176. Propuctnc Motive Power, W. H. Northcott, 
Hai Ironworks, Pomeroy-street, London.—3rd 


August, 1880. 

$178. Brewine, P. L. Manbré, Valenciennes, France. 

3rd August, 1880. 

3179. UMBRELLAS i. F. En 
burg, a —A communication 


3rd August, 
3186, Tre and Core MeraL, T. Hyatt, Addison- 
London.—4th August, 1880. 
$187. Mou.pine, &c., Bricks and Ti.es, J. Brittain 
and T. Brittain, Chesterton.—4th August, 1880. 
$191. Prosectrites, W. Palliser, Earl’s-court-square, 
London.—4th August, 1880. 
3198. Emptoyine Steam in Sream Enorines, W. H. 


k, Cannon ion.—A communication 
from J. C. Crozet, E. and A. Demenge, Paris. 
—4thAugust, 1880. 


$202. Governors, &c., for Enorves, W. Chadburn, 
Liverpool.—5th August, 1880. 
. Grimal, Paris.—5th August, 


sat, B. Finch, High Holborn, London.— 
5th August, 

= EATING Woon, &.. Ber 


$230. tenes, F. C. Glaser, Berlin, Germany. 
—A communication from G. H. Pfefferkorn.—7th 
August, 1880. 


3279. for the Corps of Wixpow &c., Buinps, 
A. Harrison and 0. Priestiond, 

llth August, 1880. 

3288. ENRICHING, we Ittumixatine Gas, J. Ireland, 

Plymouth.—12th 4 1880. 

3458. Comprnep CLoTHES WaSHER and Wrincer, W. 
Clark, Chancery-lane, London.—A communication 
from A. Atkinson.—26th August, 1880. 

$491. Firisc Apraratus, W. Palliser, Earl’s-court- 


Ferryside.—23rd September, 
3897. WasHING MacHINEs, Ulements, Great 
Russell-street, 


tember, 
3967. ConsTRUCTING Roors, J. M. Tall, Dulwich.—30th 
ember, 18 


4267. GALVaNic Batrert R. C. Wood- 
stock-road, London.—20th October, 1 
STOPPERS for Borr.es, J. and P. Hum- 
Ruthin, North Wales.—22nd October, 1880. 
1800, Brusues, E. Wright, Beckenham.—22nd 


4351. W. R. Lake, 
uildings, London.—A communication from T. B. 
Griffith.—25th October, 1880. 

4445. Consuminc Smoke, &c., in of 
Stream Borers, J. B. ke St. 
John’s-road East, Putney.—1l5th 1880 

4453. Tar-tnnaLine &c., Rousseaux, 
Brussels.—1lst November, 1880. 

4504. Domestic Frrepwaces, &c., A. Jennings, Glas- 
gow.—4th November, 1880. 

4514. DextRInE, Suaar, &c., W. F. Nast, St. Louis, 
Missouri, U.S.—A communication from A. C. D. 
Pochez.—4th November, 1880. 

4556. SUBSTANCES by means of HeaTeD 

ion 
November, 


4560. PREPARING an Corron and other 
Frsrovus MaTERIALs, R. Curtis and W. H. Rhodes, 
Lancaster. —6th November, 1 


4581. TELEGRAPH RECEIVING APPARATUS, J. W. Fuller, 
Old yey London.—8th November, 1880. 
45: F, O. Tucker, Huddersfield.—9th Novem- 


ber, 
Exectric Lamps, C. W. Siemens, Queen Anne’s- 
Westminster.—1l0th November,1880. 

4635. rag “CLOSING or VALVES, J. Barr, Kilmar- 
nock.—11th November, 1 

4647. Sirrine PorTLAND CEMENT, &c. 8. Mayell, 
Manor Works, Halling, near Rochester.—llth No- 
vember, 1880. 

4654, Currixe Crotu, &c., F. W. Mondriaan, Black- 
friars, Surrey.—11th November, 1880. 

4663. OBTAINING from WHALE and other Fisx, 
W. R. Deheer, Hull. —12th November, 1880. 

4670. Boots and SHors, W. H. Stafford. — 
12th November, 1880. 

4677. TREATING DATE Fruit, &., T. F. Henley, Wal- 

brook, London.—13th November, 1880. 
4683. GAs-Lamps, Siemens, Anne’s-gate, 
Westminster. th November, 1880. 

4685. on Paper, &c., A. Ford, 

Regent’s Park, London.—13th 


4691. SPINNING Macuinery, R. E. Osborne, A. P. 
Mathewson, and J. Guild, Dundee.—13th November, 


1 

4723. STEAM Borers, J. Howden, al and W. B. 
Hill, Liverpool.—16th November, 1 

4725. Pianorortes, A. Capra, J. EE Risson and 8. 
Detoma, Clerkenwell, London.—16th N , 1880. 

4910. PRESERVING Meat, &c., G. W. von Nawrocki, 
O Berlin.—A communication from 
0. ld. —25th November, 1880. 

5010. Dust from Carpets, A. J. 

h Holborn, London. say! 

8. Ryder.—lst December, 1 

5011. Divine APPARATUS, 8. es M. Tasker, Phila- 
delphia, U.S.—1st December, 1880. 

5023. Ropes and CABLEs, A. 8. Hallidie, San 
Francisco, U.8.—2nd December, 1880. 


persons having an interest in wg any one 

ae ications should leave in 
of t eir ~ such ation at the 
of Patents within twenty- 


U.8.—8rd Donate, 1880. 
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ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves expressly for Toe ENGiNeer at the 
office of Her Majesty's Commi Commissioners of Patents. 
1134. Forces, &c. W. Chapman.—Dated 16th 
March, 1880. 
According to the 1 First part of the invention the 
| Seas made with a broad projecting outer 
rim. ich is turned up smooth inside of the rim to 
engage with a friction at = me for antes the fan 
shaft, or toothed to said shaft. 
The outer face of rim of asving wheel is 
mounted with leather to form a buffing or po! 
wheel. The friction roll when cuglayek is made wit 
. conical cone, upon which is a facing of — 
m which is cemented or secured s facing of leather, 


spindle driven and a pulley, carrying on its upper end 
on a suitable frame secured thereto the lower grinding 
stone C. Secured to the top of frame A is a cover, upon 


the underside of w! or in any other convenient 
ed tion over the lower 
f th uitabl is pro ld, trough 
of the as nin 
discharge passage for 
und pulp may be provided through the cover near its 
ith frame A. 
1401. ManuracrurE anp Fixinc oF VITREOUS 
Movutpines, J. Imray.— Dated 12th April, 1880.— 
ie mo are ¢! er or 
in suitable moulds the desired profiles, 
ith enrichments hollowed out or in relief, and with 


either 
mentation may be produ , engra’ 
etching, or grinding. The te Bony shows one form of 
moul ng constructed of vitreous material. 

ae. Barus, C. D. Douglas.—Dated 15th April, 1880. 


het first Fig. shows a portion of a be constructed 
or formed with a flange at one end, an e second 
Fig. is a transverse section. 
cast or moulded or otherwise fixed upon the bath, 
the said flange extending outside the bath, and being 


-_ or such orna- 


er level Ly the bath. 
formed in th or moulding 

Bo ‘of the fi forthe 

opera: m fi or 

from the of wate 


office of the — 
one days after 


with water, to which 5 grammes of any 
or bisulphite’ is added for every kilogramme 


850. 
1472. Grixpinc W. Morgan-Brown.— Dated 
10th April, 1880.—(A communication.) 6d. 
Fig. 1 is a side elevation partly in section of a wood- 
pulp mill fitted with emery stones. Fig. 2 is a plan of 4 
[1472] E opr 
‘ Yj 
| 
i 
_ 
Hubbard, Windsor.--* ‘th November, 1880. 
4714. Bu = 1, Dulwich, square, London.—28th August, 1880. 
‘ Se 3864. ANNEALING IRON and STEEL, W. H. Nevill, 
$947. Guiass, W. H. Beck, Cannon-street, 
London.—A communication from A. Krieger. —29th 
F. Fouché, Paris.—16th November, 1880. 
4719. Woopen Suiprs or Vessers, J. H. Johnson, 
Lincoln’s-inn-fields, London. — A communication 
} from H. K. Carter and J. F. Wood, Camden, New 
| 
8 
4 
a A 
e | 
4 
Quiri et Compagne.—5th August, 1880. 
8240. Urnotstery W. Pitt, Tarrington.—7th 
London.—A communication irom | 1350. 
16th April, 1880.—(A eommunication.) 6d. 
= 
‘ 
Septemo | 
4020. WooL-coMBING MACHINERY, J. Heaton, Bradford. aH 
4256. Wurtz Leap, W. Thompson, Limehouse, Lon- : 
charged 
sulphite 


450 


THE EN 


GINEER. 


Dec. 10, 1880, 


of wood. Steam is then admitted at the bottom and 
the mass boiled for about an hour, when the steam is 
shut off and the liquid conveyed to reservoir M, from 
ie the pump P conveys it to reservoir N, and it 


en passes to reservoir R for s the liquids. 
= is then again supplied to A and the quid con- 
to reservoirs R. Vat B in the is 


of a shuttle race. C are 

ves in the projection, into which the lower 
be - needles enter when they pass through the 
belting. D are slides carrying the shuttle drivers, and 
capable of being moved = the bars E and connected | 
by a _cross-bar X, to whi the connecting rod for 


auaee with shavings and water is again po! poured into 
A and conveyed to reservoirs M and N, from whence it 
is forced into vat B and then to the reservoirs R, the 
operations being similar for the vats C, D, and E. 
Into reservoirs R is introduced a quantity of sulphuric 
acid dosed in such a > as to reduce the 

of soda, to elimi lphite not 

to render the bath Shiehtly acid. H is the ‘clarifying 
vat into which the liquids are conveyed from reservoir 
R, and the albuminous or atinous matters 
(preferably blood) are mixed by stirring, and 
temperature raised by heater S the 
which albumen or gelatine coagu 

matters are thus precipitated, when the The soning 
decanted and filtered. 


1540. Morive Enornes, G. Stevenson.— Dated 
15th April, 1880. 6¢. 
The steam cylinder 21 is horizontal and attached 

its front end to a trunk framing, which is made wii 

a foot 23 extending under the ¢ ; myn to give addi- 
tional support. The bottom of the cylinder is fitted 
with a stud 24, which is entered and keyed in a socket 
formed for it on the foot. The second 
horizontal section through the exhaust valve and ports. 
The steam admission valves are worked by means of 


variable release or cut-eff mechanism. In one modi- 

fication the excentric gives a motion toa 

or stud, which has fixed on it a rocking block. 

In its middle — this rocking block is between 

the inner ends of 

connected or forming part 

r 

1644. Apparatus ror OPENING FANLIGHTS AND CaSE- 
MENT Stays, G. Andrews,—Dated 2ist April, 1880.— 
(Not with.) 4d. 

This consists in the of a worm 
securing at any momethenre any cbject hung upon hinges | 
or centres. 

1645. Srame Locks ror Doors, G. Andrews.—Dated 
21st April, 1880.—{Not proceeded with.) 4d. 

consists of a circular bolt which is worked by 

means of a spindle and springs, the spindle being 
inserted through the door and securely fastened by a 
back nut, and is by a small bolt with spring 
projecting from the door, which being released when 
the door is closed owing to its coming in contact with 
the frame, the door is securely and immediately 
fastened. 

1671. Lever Fastextnc For Doors anp Sasues, G. 
a 22nd April, 1880.—( Not proceeded 
wr 

’ This consists of a circular wedge grip bolt, which is 
easily applied to doors or wong the socket or ‘pyr4 
pin hg fixed on the opposite object purposed to 


1773. — For Boots W. P. Thom; 
—Dated 30th 1880. 1s. 


of any or all of these. 


1676. Mawvracrure or Fett, B. 23rd 
April, 1880.—A communication.) 6d. 

In felting oe two nettings of knotted meshes, 
one of which is placed above the material and = 
other beneath, the arrangement shown in 
used. Over the table of a flat felting machine, a 
by the steam chest A over which the endless ‘cloth E 

passed, a netting B of knotted meshes is placed, 


which is guided by rollers. Above this table is sus- | 


pended the plate P to which is imparted a horizontaj 
1676) 


to-and-fro motion in both directions simultaneous, + 
alternately, and beneath this plate is passed a 
and, finally, beneath the latter a second netting D ot 
knotted meshes. The steam chest A is beneath the 
ves G (shown in Figs. 2 
and 2. The upper plate P is of cast iron, and is sus- 
chain ans over pulleys, which allow it 
Phe ifted, as also th Q which is intended to 
is necessary during the 


Sewixa A. = Mort, and 
relates to framing 
This relates to for the to be 


re shows a ; 


the drivers is Get The driver F is 
ee pointed to one slide at one end and its other end 

locked by a screw clamp. The end of the 
Saeer H which supports the pointed end of the 
shuttle and the projection at its back end which 
comes against the rounded end of the shuttle are both 
fixed to the slide, while the projections I which sup- 


— the under side of the shuttle are carried by a slide 
which can be locked or released by a spring bolt K. 
A mode is described of fi the needle to the needle- 


stem to on the tail 
the shuttle, and — 
force upon the shuttle thread. 


1756. Ramway S. Caswell.—Dated 29th 


April, 1880. 
consists in’ the application and use of an 
excentric fixed on or fi part of one of the axles 
of a railway or other vehicle, and encircled by 
a band ha’ antifriction segment or block 
on its inner ference or not as desired. A repre- 


e in halves and extending on 


NW, 


pone prem boxings or sleeves, the whole being fitted 

Er a steel or other metal band 
| made in one or more pieces, 


| encircling the exeentric A, the aiding antifriction 
segment or block being in this case preferably 
| dispensed with. 
1762. Raitway Keys, 8. and L. Wilson. —Dated 29th 
Apri!, 1880. 6d. 
This relates to keys ga ysl position with- 
in the jaws of the chairs. h of rail which 


is secured within the jaws ot a yr by means of a 


wooden key C. The key is supposed to have been 


(1732) 


driven into position in the direction indicated by the 
mark X is ced 
would be the leading end. leading end has 
formed in ita vertical cut or slit. After the key has 
been driven into position a wedge E is driven into the 
cut or slit. 


3 


rear by a transverse bar. 
for the driving shaft and 
brush shaft, one of the side frames being also provided 
— studs forming bearings for spur wheels. 

is supported upon wheels or rollers on the 
driving shaft and on front rollers or supports. The 
rear wheels or rollers are —— ith ratchet 
mechanism or equivalent de 
forward movement of the 


bac! 
pendently of the shaft. 
1784. Srocks UsED In THE MANUFACTURE OF grag 
&c., B. and D. lst May, 1880. 
The drawing shows an elevation, partly in «| 


of a pair of stocks with springs applied to the con- 
and ‘showing a a separate or 
adjustable stock back , and the manner in which it 
may be corrugated, as at C D. 
Latcues, J. M. Hart.—Dated lst 
lay, —(Not proceeded 
According to to one arrangement tho head of the bolt of 


| the lock or latch is formed with an oblique bevel to it, 
curved so as to allow of the bolt readily gliding with a 
' minimum of friction over the striking plate into the 
recess forit. The spring and ong | action of the 
bolt are effected by two ti evers working 
against an axial motion or follower or nst the 
bolt, one of these levers acting to block the bolt when 
ina locked position. 
1783. Apparatus ror Ratsinc, LOWERING, AND 
Casks, &c., 4. W. Hay.—Dated 1st May, 


This consists in the combination with an ordinary 
hydraulic lift or ram of two or more movable tables A 


running in suitable guides B and C and supported one 
above the other by movuble struts. On each 
these tables is placed a full cask E on a suitable stand 
or rest D. 
1787. Horse £. —Dated lst May, 
1880.—( Not proceeded with.) 

The collar is provided with boxes, 
sliders for increasing or lessening thw size of the co! 

1789. Constructine axp Pointinc Concrete 

&c., J. P. Waterson.—Dated lst May, 1880.— 
(Not proceeded with.) 2d. 

According to the Lig — of the invention a frame 
is constructed of T, T. or L iron braced together. 
Boards are placed against e inner surface of the 

standards. ese may be temporarily kept in 
postion by pieces of wood placed between them, and 
between forms the thickness of the wall, 
the per being filled in between the said boards. 
According to the Second part of the invention the 
concrete surfaces are pointed by means of a frame 
made uf metal or other suitable material. 
1791. Frrrives vor Batus, &c.. J. MeL. 
Dated 1st May, 1880.—{ Not eded with.) 2d. 

This consists essentially in forming the 
front plate of the usual constructiun of universal or 
ball-jointed spray rose used in spray baths with 
a large circular, oval, or orifice, preferably 
in the centre, directly opposite the weer s supply pipe, 
and in fitting thereto a perforated cover or cup, 
which, by one simple modification, is screwed on or 
into a screwed rim, suitably thickened to afford a 
hold formed round the orifice. 

1792. Water Moror, &c., J. Macfarlane.—Dated Ist 
May, 1880.—(Partly a communication.) 6 6d. 

The casing A has a water admission tube and inlet 
= outlet or with a + Cc 
slosing a revolv: whee on a spindle passing 
through the centre of the casing, and made to rotate 


i799 


by the action of the water ot a series of oscillating 
buckets or vanes Y fitted to the periphery of the 
wheel. The water enters the casing tangentially into 
an annular space surrounding the wheel and divided 


vy a web or feather Y into two water ducts or 

ong each of which the water passes. The di 

water enters a common receiver B. During the rota- 
tion of the wheel D the vanes X are pas guna nm by 
cam surfaces F on the cover C, so that they are epenel 
at the desired partsof the revolution. 

1793. J.J. F. -—Dated let May, 1880. 

—(Not proceeded with.) 2d. 

This consists in pee ding the lamp with means of 
fixing the wick so that the jolting of The train cannot 
cause it to or fall; also in improved means of 
ventilating and of regulating the ventilation of the 

P; in constructing the lamp with a movable 
inner case itself fitting into the outer case; and 
in an improved construction of the oil reservoir to 
prevent the oil getting overheated. 


1795. Device vor Hanorna Pictures, &c., W. R. 
Lake.—Dated 1st May, 1880.—(A communication.)— 
(Not with.) 2d. 

A nail or screw is provided with an ornamental 
head and body, and wood and metal, or metal alone, 
is employed in such a manner that "the head or bar 
may be used as a lever to turn the screw into the wall 


ther object The wood bar or hi 
or other objec ie Ww or head is sec 
the ring or eye of the screw by com rensing tan 
diameter of the ring apn the wood at the centre, 
making an iently deep to prevent 
slipping of the wood in. case of Contraction of the 
same in seasoning. 
1796. Venritatine Arm Bricks, J. Gilmore and W. 
R. Clark.— Dated lst May, 1880. 6d. 

A is the case of the brick, open at the front or outer 

end B to the outer air, or composed of @ perforated 


plate. This by is aivided by the partition D into 

two orifices. C is the curved surface, presenting its 

concavity outwards, and the upper lip of which may 

project some distance. 

CALCINING AND DeoxipisinG Ores, &., W. R, 
Lake,—Dated 1st May, 1880.—(4 communication.) 


The ore is pulverised and mixed with about 15 


cent. of fine charcoal, and fed into the retorts A, w md 
by the furnace B are heated so as to impart a cherry 


red heat to the ore. The screws in the retorts agitate 

the ore and convey it to a set of cooling cylinders UC 

surrounded by a water tank D. 

1799. Catoric Esoins, P. 0. Halloran.—Dated 3rd 
May, 1880.—{A communication.) 6d, 

The engine is designed chiefly as a motor for sewing 
machines, and the expansive power of hot air is cm- 
ployed as the motive agent. oth the motor and the 
air pump are formed of flexible diaphragm pistons, 
each having a — rod through which they are con- 
nected. A motor and C the flexible dia WI 
connected by a central rod to the driving s 


the air pum: amp of similar construction, and con- 
nected by side I to the ones shaft, the rods I 
being slotted so as to work the air pump at the 
desired moment. The heater K is between the 
motor and the air “Fr 4 The motor is fitted with a 
valve N operated an arm O, actuated by a tappet 
on the guide rods. "phe air pump is also fitted with a 
valve on its flexible side, and operated by the move- 
ment of the diaphragm. 
1800. Apsustinc THE Seats or CARRIAGES, 
C. Keen.— Dated 3rd May, 1880. 4d. 

In the body of the vehicles between the sides A 
and under the seat B is fixed a rod C on which is 
mounted a lever D, connected by a link to the edge of 


1800) 


the seat. By actuating the lever D the seat is caused 

to slide along in grooves formed in the sides A, the 

lever being retained in any desired position by enter- 

ing notches in the sides. 

1801. Compounp Pumps ror AIR AND Vapour, ©. 
— Dated 8rd May, 1880.—(A communication.) 


This consists of two ordinary air pumps of different 
capacity combined in such a manner that the large 
one D aspires air and vapour from the receiver, and 
delivers them in a state of medium re-compression to 
the small pump E, which, after comprossing them to 
the tension of the atmosphere, di them into 
the surroun air. A condenser may be inserted 
between the two pumps for condensing the —. 
when such ore to be ex! arrangemen' 
the same as described in patent No. 1678, a.D. i878, 


(1770) | A 
| le | | \ \ 
| | ta ) ) \ \ 
\ | A A 
x \ 
el( | 
| 
| 
AY . A | bar and also for adjusting the tension put upon the = — | 
| LP a screw with a conical =) 
Ss the tension spring of 
f | with more or less 
| 'Sents an excentric 
d SAAR — 
‘c 
| 
: 
on 
| 
| 
| © 
the groove being formed directly in the block of the | On as © 
heel, or else formed by the adaptation of a piece of —" — ESS Saat > 
else being due to the © 
0 
| 
| | will be caused to turn with the rollers, but on the | ue 7 | A BSR | Z 
4 
| 
| 
| 
| 
} 
} 
operation of ielting. j 
On the under side of the table is a projection B, each 


cotton, dross, or 
solution 
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e suction valves are now operated from the out- 
pA means of an excentric 10 keyed on the main 
shaft, and acting by a rod and levers P on the stem of 
the valves. These levers serve only to open the suc- 
tion valves, which are closed by a spring as soon as 
pee of the pressure of the levers, tween the 


suction and the discha pe of the large pum 
return valve 8 is on its seat Wy 
spring, regulated so that when the pump begins to 
work the valve will open and allow a perk of the air 
to flow back from the discharg« pipe into the suction 
pipe until the tension of the air which is being ex- 
ied has decreased to a ce cain fixed degree, 
1802. Sraininc Paper, &c., A, Siebert.—Dated 
ler A over guide rollers to 
@ paper passes from roller A over ie ers 
the colouring cylinders D, which lay the ground colour, 
and thence to the drum E, and under distribu 
brushes F, G to graini ning rollers H and I of differe 
colours. "After ng treated by a second pair "of 
brushes, a third aa graining rollers K, and a third 


1808. Setr- Waste Vatves, 7. B. Plumtree.— 
Dated 8rd May, 1880.--(Not proceeded with.) 2d. 

The upper end or mouth of the waste pipe, which it 
is desired to secure against the escape of noxious gases, 
is provided with a valve seating, to which is fitted a 
valve, which, upon rising from the said seating, — 
the mouth of the waste pipe, and u falling, 
the same. A short distance above valve, and toa 
—_ projecting vertically therefrom, is fixed a float 
of any suitable construction. 

1805. Macuines ror Printino ADDRESSES ON FNvE- 
Lopes, &c., F. A. F. May, 1880.— 
(A communication.) (Not proceeded with.) 2d. 

The machine consists in the construction of a wheel 
or disc turning on an axle, which carries upon its outer 
circumference the different addresses in relief, and at 

ual distance each one address from the next 
fo! one. 

. Venetian Buixns, F. H. F. Engel.—Dated 3rd 
1880.—(A communication.) 

Rows of wooden frames M N O P are covered with 
cloth, and placed horizontally one row under the other, 
the frames in the same row being attached to each 


straps Q 
ond the window. V is the 
omy and it is attached to the 
Z is the cord for lifting or 


cord for shifting 
upper end of 
lowering the blind. 


1809. ae Beaten, G. M. Allender.—Dated 3rd 


1880. 
The butter is placed in hopper ceapape ety 
rating rolls, which deliver iton to a by which 


it is directed to a tub, where it is ae in motion by 
revolving beaters until su ny 4 worked, when a 
trap is opened and permits it to pass to’ the re- 
ceiver G. 
1810. Manvracrure or Fioor &c., J. 
Hey—Dated May. 1880.—(Not t proceeded with 

This consists in the em ent of “silicate” 

ith india-rubber in 


1606 A. McGregor.—Dated 8rd May, 


vig 1 shows the ent of geari On the 

fly-wheel shaft is mounted a double-bevel one 

part gearing with wheel and the D. 


outerend. Eis mounted on a shaft passing through 
the boss, and near the end of this shaft is a clutch, and 
between the two clutches is a sliding pinion G, ‘with 


teeth to gear with either clutch. By shifting ion 
G the speed of the feed rollers can be varied. ee 
shows the arrangement for shifting the pinion G. 

3 shows an ar for having 
8 acting upon the rising and falling mouthpiece, 
os wi - the pressure on the straw is equalised, and 


Fic 3 


of the mouth; and into a tubular boss 
in a cross lap of the side plates T. 
Around n the tubular boss are spiral 
sprin, . 4shows an ent for producing 
a dou nes, 


1808. Recutatixc anp Wixprne up CLocks or TimE- 
pieces, W. R. Lake.—Dated 3rd May, 1880.—(A 
communication.) 6d. 

on clock is rewound whilst it is going and is set 
to the correct time at regular intervals. The main 
wheel A acting on the minute mechanism carries on 
its axle a pulley, over which passes chain C, such 
chain then passing over pulley D to which the driving 

weight wy ae and then over pulleys F and G, 

the weight being hung from the latter to keep the 


chain taut, and then pe back over guide pulleys to 
the first pulley. m the —_ of” pulley Fis a 
ratchet wheel with q ich a pa engages, such pawl 
being carried by lever L, one Lapa which is free to 
rotate on the axle of the ratchet wheel, and the other 
is jointed to a rod connected to a piston working 
in a cylinder & pneumatic appa- 
ratus. At regular inte: fap apparatus 
operates and thereby ates the clock weight. 

1814. AmyLaceous Compounp, W. C. Locke.—Dated 

8rd May, 4d. 

The come “consists of gum th, gum 
arabic, Castile soa t, alum, and 
common salt mix » either wi or without the salt of 
sorrel and gelatine. 


corrugations 
Soa of the chair lay hold of the sleeper 


and grip it when key C is driven in. D are two jaws 


on the chair placed at te corners, so that the 
insertion of key tends to twist the chair round the 
, anda compound gripping action results. A 


lump is formed on the under side of the chair entering 

a recess in the sleeper, and serving to prevent the chair 

shifting along the sleeper. 

1815. Furnaces or Steam Boiers, D. Jones.—Dated 
4th May, 1880, 6d. 

A blast of air is caused to yore Hasagh the pexfo- 
rated bridge A so as to ow commingle in 
heated state with the unconsumed gases in the 
furnace. The air is supplied by pipe B, with which is 


combined a steam pipe so as to induce a current of air 

to enter B. A arrangement is employed to 

create a draught and supply air and steam directly 

under the fire-bars by means of pipe D. 

1816. Scourinc WooLLen Tissugs AnD Yarns, P. Mas 
and 4th May, 1880.—(Not 


proceeded with.) 2d. 
This relates to scouring, fulling, and washing white 
or coloured woollen tissues and yarns by means of 
from oll and 


1817. Cauico, &c., C. H. Nevill.—Dated 4th 
May, 
This consists in the use of springs, levers, or weights 
for the effectual drawing Bay! of the printing rollers 
from the main cylinder, and also to the use of braces 
or springs for holding tightly together all the bearings, 


slides, screws, and levers, by which the printing rollers 
B 


are moved to and from the main cyMnder, so that their 
action is instantaneous. F is the lower portion of the 
side frame, B the main cylinder, round which the 
R are the printing rollers ; M the man- 
drils on which the are fixed. hen the cam C ceases 
to act on wheel W, the s) —— 8 instantly draw the 
roller R from the main cylin 
1818. Stiver ConpvcTors ror APPARATUS USED IN 
Jore, &c., J. Skinner.—Dated 4th May, 


The sides A of os sliver conductor are shaped to 
rest on the ends <a 
and they are by the B, 
to confine the sliver down upon gills, ex 
at entering end. At the en the 

of the sides are formed with convexities C, 
couang ae narrowing guides to lead the sliver properly, 


E 
B 


D, sha above and below to fit the of the 
press: and drawing rollers, the cover B ending 
where the part At this part the 
inner faces E of the sides begin to further in- 
wards, so as to contract the space between them, and 
thereby diminish the breadth of the sliver as it passes 
from the gill roller to the pressing and drawing 
rollers. 
1820. Execrricat on H. J. 
4th May, 1880.—(A communication.) 
led with.) 2d. 
tte wire connects the two stations, and at 
each ext ex “y-4 of the wire is an electric apparatus 
posed of an electro-magnet and a soft iron bar or 
pce which — is situated between the 
extremities of the connecting the two stations, 
and of a wire connected with a disc. This disc carries 
on one side a piveiint bar which is maintained on the 
red side of the disc -h-34 a spring. A strong sprin, 
works the rod the disc, which spring is hel 
by a catch, at the Pe r moment by a very 
strong electro-magnet. connects the disc 
with a lever situated ~All ne between the two 
rails, where it is maintained by two springs. This 
lever is fixed to a transmission bar, which carries at 
its extremity an angle — which serves during the 
passage of a train to put the wire of the battery in 
contact with the wire connecting the two stations. 
1819. OrNamentinG AND MovuLpinG THE NECKS OF 
Guass Borries, M. 4th May, 
communication.) 6d. 
drawing shows a vertical front view of the 


apparatus employed, and which consists of two metal 
fork arms A A on each outer end ; on the inner face 
thereof is fitted or screwed a plate B. In these aves, 
and on vertical axes fixed therein, are running sheaves 
or rollers having their pheries formed or cut as 
dies, and revolving an ig on their exterior 


any kind of Pan be desired fo for dif. 


he The DD can be fixed in 


Se sabe or be removed at will, according to 
ity or requirement, and both of the said dies 
may be engraved, or one only and the other left plain, 
or the apparatus can be worked with one die only if so 
req Between the fork arms A A, and in the 
upper part is fitted a perpendicular bar or rod, having 
at the other end a plug or support C made in any pie 
able form, which plug will be introduced into the neck 
of the article being operated wpon. 


1823. APPARATUS FOR THE INHALATION OF VAPOURS, 
forgan.—Dated 4th May, 1880.—(Not proceeded 
with.)\—(A communication.) 2d. 

The cipal 4) consists of a 
cylin box, closed by a screw cover and having 
bottom concave on its lower side. This bottom as well 
ted with a number of holes. 


provided with a clack or flap valve of aluminium 

ged to the cover. The box is attached to the 

— ofa half mask of lined silk, which covers nearly 
half of the lower part of the nose and descends suffi- 

ciently low to cover the chin. 

1824. Evecrric TeLecrapus, R. C. —Dated 
4th May, — Not proceeded with. 

This cons: e em) yraent, in place of the 
ordinary vables wire for the electric 
current, of a fluid conductor contained within a tube 
of suitable insulating material. 

1825. Apparatus For Lowerinc, Raisine, &c., 
ad Boats, W. Richardson. —Dated 4th May, 


htly curved and formed to fit into 
pockets curved at their aes pivotted to the deck or 
skid, so as to allow of _— ing the boat fairly beyond 
the ship's si side. vits pass through shoes at the 
upper ends of pirotted standards. On the head of 
davit is a sheave, over which passes a pennant 
connected with the boat, the other end of which 
pennant passes through a block at the heel of the davit 
on to a central a re winch, by means of 
which the boat is low raised. 
1826. Apparatus rok Propucine Execrric Licat 
G. I. B. H. Gordon.—Dated 4th May, 1880. 6d. 
Mr. Gordon has aj 
De Meriten’s or other alternate 


as shown by the pillars D D; B 
by an opaque shade E, and to B are fixed 


chains by which the lamp is suspended 
GGG are platinum wires with knobs H of iridium 
at the lower extremities. The wires are fastened by 
means of set screws in the posts I I I I, the two out- 
side posts being connected with the binding screws of 
the coil by wires JJ. As r tension is required 
to cause a spark between the cold knobs, when the 
lamp is to lighted they can be brought into or 
pao. into contact, either by mechanism or by hand. 
The lamps can each have a separate coil, or be placed 
in series with one coil, or a portion of the secondary 
wire of a coil can be given toeach lamp. Mr. Gordon 
gives the full data in a coil to be used with one lamp 
of 100-candle or two b ogy Primary consists of a 
bundle of iron wires i*3in. diameter and 18in. long, 
three layers of ‘08in. wire wound on it; 
secondary is wound on an insulating tube and is 
about % mile -0075in. wire covered four times with 
silk, wound in 60 discs. The claims are the combina- 
tion of machine, coil, and special form of lamp. 
182'7. Horsesuoz Macuines, 8. 

—Dated 4th May, 1880. = communication.) 6d. 
Upon or near one end of a frame is mounted rigid] 


| 
\p 
At 
| | 
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[1802] 
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\ 
\ 
pili 
Jf. 
‘ The box is traversed by a central tube, one extremity 
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set of brushes M, it passes over a guide roller. The W) Walalalalalali aVavaValll (O} : 
brushes move rapidly across the paper in a direction S f 
perpendicular to its motion. The marble design is AAAAA} 
printed by the rollers H, I, and K, and slightly YY) Cte ee | \ r/ | 
effaced, and washed into the ground colour by the | YG 
M F 
Fic 4 
— w 
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| 
chine, © CONStruction Of lamp incandes- 
cent class. In the drawing A is a glass globe fixed 
by the binding screws Al Al which enter the cross- 
head D? D2 of the pillars D D. BB isa plate of glass 
or porcelain perforated as shown, L being the esca) i 
1807] 
| Mi m F 
other by central pir 5a y) 
nect the frames, an 
attached to the up; id © 
| F 
= | 
| 
[i809] 
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1818 Raitways, J. W. Prvtley and C, M. Campbell. 
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on 
a horizontal ring, round which and carried u: a catch wheel L on theaxis M of the drum of the pabtore to which is keyed. one end of a rod, the other end of | 1853. Compositions ror Coatino Stoxx, Woop 
ments of corresponding curve is placed a moval lagsO. The drum being thus operated brings which abuts on the bearing of a crank handle, while Mert, &c., P. nee 6th May, 1880. °C 
having its inner edge formed with pockets, meas the whole is traversed by an axle which imparts communication. )}—{ Not with, 
the nail blanks are dropped, being held in motion to the sliding carriage. When the crank | This consists of best kalium (potassium) a 
between the movable and stationary rings, ny A me handle is set in motion a progressive te is when shout 

cent. potash and al 


of which has its periphery formed of a series of ratchet 
teeth and is intermittently rotated by means of a 
wl actuated the main a eg lever, receiving motion 
m a cam on the main C C are the stationary 
concentric D is “yr movable ring, the outer 
Ss of w. is formed into a series of ratchet 


——- which intermittent rotary motion is 
the wheel. : 


1828. Improvements 1s CoNTROLLING CLOCKS BY 
Pyevumatic PRESSURE AND ELectricity, W. R. Lake. 

— Dated 4th May, 1880.—(A communication.) 8d. 
Usually for controlling a number of clocks from a 


the lags and pegs, making the required change in the 
weaving. 


1838. Propuction or Dyeinc Susstances, J. J. Sachs. 
May, 1880. 

One of caustic soda is mixed with two parts of 

Spence's metal or similar five of 

water, and one part of an: fy 

(say, ‘for example, sawdust), and mixture is 

heated to dryness. The mass thus obtained is dis- 

solved in water at an elevated tem ture, and the 

solution may be used for dyeing aah ee Dg alone cr in 

combination with other suitable dyeing 

1680 Routers For Printinc, Dyeine, &c., J. 

Sachs..—Dated 5th May, 1880. 2d. 

This consists in manufacturing rollers for printing, 
dyeing, embossing, and other like purposes by casting 
Spence's metal, or other metal or composition of a 
like nature, in a tube of copper, brass, or other suit- 
able material. 

1840. Propuction or Exectric Licut, W. R. Lake. 
—Dated 5th May, 1880.- A (communication.) 6d. 

The inventor uses an oval mass composed of oxide 
mixture of zirconia and carbon, zirconia 

lime, silica, &c. Contact is 


§ The oral mas 


common centre a reservoir and distributing h 
ism are wanted. In this invention improved mechanism 
is used. reservoir communicat: with ating 
pressure gauges is used. The — be ited is 
actuated by com from main 
into cylinder D, Fig. 1, where it ome on a piston or the 
cytinder may serve as a guide. The pisto: 
E carrying pawl —— which gears 
of sixty teeth G. air enters cylinder 
G advances one tooth, and as minute hand is geared 


to ita corresponding movement is made. A balance 
slide valve. is used in the distribution of the com- 
— air. The electrical controlling device is shown. 
is a glass vessel into which the glass tube S extends. 
R contains mercury and communicates with the air 
in the pipes by the valve T and tube U. The ure 
on the mercury causes it to rise or allows its and 
the condition of the apparatus is known by the 
different electrical contacts made and signals —~: 
given. The battery connections are shown. Fig. 3 
is a section of the cap in Fig. 2. Xis a platinum wire 
which as the mercury rises in § may make contact 
with the mercury. Screw plugs are used to ae, tag 
theair inlet. The fiow is thus regula‘ og oh ——s its 
rise ding to the air oe 
voir, its fall to the escape of the compressed air. 


1882. Harpeninc anp CoLoURING Saxperoxe, &., 


C. Moreing.— Dated 5th May, 1880. a 
hard and also colouring sand- 
stone or other silicious stone by soaking it in an alka- 
line solution, with which as proportion 


of metallic salt, and drying and baking it. 


th May, 1880. {Not with 
5 lay, ‘ot 
a bed is employed which is pom heed of wood with 
at yy and a platen above this, also of wood 
par mi ty These metal end Pieces con- 
—_ the bed and platen, and there are screws and 
pieces with teeth, by means of 
platen are connected, snd 
them varied as 
to suit different thicknesses of books wi A whi 
press is to be used. 
1834. Fixine Anitive Dyes, &., 8. Mellor.—Dated 
5th May, 1880. 2d. 

This consists in the use of the fluorides and the fluo- 
salts of antimony, or any other soluble fiuo-anti- 
moniates for the he pause of fixing various aniline and 
other colours used by the dyer and printer, whether 
alone or in conjunction with ag 6 


1688. Inox Ones, &., R. Lancaster.—Dated 

1880.—(Not proceeded with.) 2d. 

a, an’ are manufactured direct from the 
eee them with ordinary or highly super- 

heated steam. 


1837. Looms ror Weavine, S. Hargreaves.— Dated 5th 
May, 1880. 4d. 

Ais a star wheel recesses with which pins 
on the catch wheel giving motion to the star 
wheel. The star wheel on its boss B pins, which 
work the endless strap C, there being pegs or projec- 
tions on the strap, and as these are bro a round by 
the motion of the strap they from time to time, 
according to the pattern to be woven, o) upon a 
pin or finger D1, and push a catch blade or lever E off 
a notched bracket F, the said blade returned by 

G. The outer end of the blade E is hinged to 
one end ofa lever H ; at the other end of the lever H 
is a pendant wire J which, when the catch blade E is 
knocked off, permits a pall or catch K to engage with 


is sometimes perforated b 

air The claims are (1) the material, and d 

the mode of —— A shows oval mass, 

platinum connections, C wires, P air passages. 

1841. MacHINERY FOR SPINNING AND TWISTING FIBRES, 
Tweed 


4 — 5th May, 1880.- (Complete) 4d. 
This consists of a tubular bolster ha 


ior collection of sand or grit. A is 
tubu! FR B the footstep, C the projecting rim, 
D the recess or receptacle eee 


the of essence or extract 


) 2d. 
This aie First, “ae method of centreing the 
bom, and, Secondly, toimprovements in the “ striker 


1845, Brusn Backs, 4. M. Clark.—Dated 5th May, 
1880,—(4 communication. 
A lower or under plate is first applied to the 
wooden block, and its edges turned up over the 
of the latter. The holes for td the tufts of 
bristles are then bored through both the plate and 
wood block, and the bristles are next inserted and 
by means of wires in a firm and durable 
manner. Glue or cement may then be applied to 
= cover the wires. repares the brush 
for the application of a back , which is secured 
te — or bending its upon the age 
of the under te 
the 
back plate to form a ane or water Light 
1066. MacHINEs FoR APPLYING BLACKING, Paste, &c., 


TO LEATHER, 4. M. i —Dated 5th May, 1880.— 
(4 communication. 


In 
matings attached to springs rev of 
r L and the 


with rubber or Argan suitable material, is ee by 
friction from the cylinder B, and is designed to feed 
the leather heong the machine. The brush M is 
covered with ry sponge, bristles, or other suitable 
ma’ and ed to receive the blacking or 
other roller and apply it to-und 
spread it upon the leather. 
1847. Macuines For WELDING AND JUMPING THE 
fay, 
The frame of the machine 
which form a sliding carriage for a table or ys 
Beneath this platform are two lugs, forming a cheek, 


communicated to the sliding 

hinder end is brought in contact with the 3 na on 

and they are then welded or jumped as required. 

ne or Fevrep Hat Bopiss, &c., 
Lake.—Dated 5th May, 1880.—(4 communica 


an . 1 shows tus for ‘ hardening 

three parallel ro! 


” Upon 
rt of the are bearings for 
ers watch ere’ arranged 


the later, are arranged station , and 
to close the ends of the sai es Pe. 
vent the working out of Ff = or Cc. Fig. 2 
chows on The cylinder A 
B Gr) 


FIG.I 


pulleys, made hollow for the induction into the 


f linder is pref 

of the er ‘era 

section of cloth, f burla 
on roven co! ofa p 

or other woven ts or ribs 


the sizing is erall a hand or in the 


wor! ro. 

rotating in the same direction’ the two lower — 

D D having their journals in fixed 

upper one E, which a roller, its 

in a frame F, pressure is aj 

may be raised. 

1850. VentitaTep Case on Bin ror THE STORAGE 
AND PRESERVATION OF GRAIN OR Seep, W. R. 
6th May, 1880.—(4 communication.) 


ts united by cross-pieces, 
this frame has solid 
C, in one of w ch isan aperture fitted with a 
door. The sides are covered with perforated 
metal. The upper part has two hinged covers F, one 


ha’ a cross-bar to fasten them. The bottom is 
formed by three sl boards, two of which M and 
P are shown, and all converging towards the 5 
in one of the panels. Within ten 
flue or passage of perforated sheet metal open at top 
and bottom. 
1851. Ramway Locomotive Enoines, H. J. Haddan. 
— Dated 6th May, 1880.—(4 cominunication. 
This of an arr to allow the wheels 
of the locomotive to adapt to the various 
inequalities and undulations vertically of the rails. 
For this purpose a leading truck is articulated to the 
forward pair of driving wheels. Ais the swivelling 
truck or steam cylinder supporting bogie, the two 
The of a pair of Sanged 


with their axle D, and two side levers C, connected 
at their rear ends loosely by hooked bearings toa 
cross lever, united at its mniddle ,with another cross 
lever bya link M. The lever is suspended from springs 
oO ¢ forward wheels of the locomotive. Ata 
proper distance the rear ends of the side levers 
are placed fulcrum pivots. 
1852. Manvuracrure oF CHEMICAL OR ARTIFICIAL 
Coat, J. Lefrane. —Dated 6th May, 1880. 2d. 
About 100 Tb. of ch say 1 dross and 
cinder, are'ground and mixed therewith is about 80 Ib. 
of itch or tar, and about 15 Ib. of carbonate of 
soda ved in about 15 pints of rien The mix- 
ture is moulded into blocks ard dried, and then 
mitted to carbonisation. 


Below the burner is a 


lindrical cham! 
cylindrical vessel of steatite, pie at its centre 
with a conical yr for mew upwards of the 
The chamber is closed _b: socket threaded to 
ing gas , free to rise and fall without allow. 


pass between Sant At 


through this po 
Baseage of a determinable supply of gas to the burner. 
id the pressure increase the gas holder rises and 
its valve contracts or closes the opening above it. 
1855. Sream Fire Enowes, &c., Z. 
and C. J. W. Jakeman. —Dated 6th May, 1 6d. 
The steam valve, fiy-wheel, — 
other pipes, delivery ted, and 
other ion du work are 
: ible to an attendant 
aeltoned 0} ite or near to the fire-door, who 
thus work e as well as stoke the fire. 
frame on one side e vertical boiler carries the steam 
and pum; cylinder. fly- 
wheel, pump suction, vi pes, a. 
boiler feed, and fire-door are alt venient 
proximity to one another. The tho 


same rod M, to wi N is fixed 4 4 


1856. SKETcHEs, on PATTERNS 


on Corprer For ENoRAvING, F. Baum.—Dated 6th 


when sufficiently exposed is 
cole. water with a material known as flexible support, 
7 which the resulting eee is developed in water 
the 


copper surface 
su readily come leave the 
film of bichromated gelatine w the 


copper surface is then p) in a bath con 

or other suitable material; whereby the parts ood 
no covering of bichromated gelatine are eaten a’ 
and when the action has continued to a proper 
printing in colour on paper, 


1857. Tor Drawinc For Spinninc Ma- 

&., W. P. 6th May, 
880. (A communication.) 4 

The covering for top drawing ae consists of felt 

or cloth soaked with a gummy or gelatinous material 

dissolved in a suitable solvent or solvents in such a 

manner that when dry and polished it may be sufli- 

ciently hard and elastic to do service as a top dra’ 
roller, the cloth being Se manufactured wi! 
practically non-elastic threads round the cylinder at 
right angles to the axis, and with an inner absorbing 
texture, so as the more "readily to take up and enclose 
the gummy matter used. 

1858. Manuracturs or Knobs FOR THE 
PILLARS OF Densrenpe, &c., A. and R. F. Heath.— 
Dated 6th May, 1880.—(Not wy ow with.) 2d. 

The screwed neck by which the knob is attached to 
hemisphe- 


the pillar is made si te from the lower 
rical half-body and attached thereto. 
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1860. Breecu-LoaDinG Fike-akas, 7. Webley.— 
Dated 6th May, 1880. 6d. 

This relates especially to the lock and the bolting 
mechanism of guns known as break-down guns. A 
represents the trigger-plate, which has side cheeks 
carrying the axis B for the tumblers or hammers 


Cand also for the bolting lever. This axis B is so 

placed that the straight locking bolt E which engages 

in the usual way with a lump on the underside of the 

barrels, may work over the axis and over the boss of 

the bolting lever through which the axis passes. 

1861. Sips ror Grain Carcors, &e., L. H. Gullachsen 
and W. Brydon. — Dated 6th May, 1880.—(Not 
proceeded with.) 2d. 

In order to prevent the shifting of grain or other 
cargo in bulk inclined retaining shelves are fixed in 
the hold, 

1862. APPARATUS POR VENTILATION OF Sutps’ HoLps, 
&e., F. Travis.-Dated 6th May, 1880, (Not pro- 
c0oeded with.) 2d. 

This consists in placing perforated pipes between 
the beams, immediately below each deck, leadin, 
into the hollow iron masts, The masts are perferntod 
on their tops or sides. 

1864. Type-writino Macnines, J. J. Raggett.—Dated 
6th May, 1880. 10d, 

A represents the type wheel upon which the types 
are arranged. It is mounted on a spindle or pivot C 
either at its end or at its centre, or in any other suit- 
able position on the said pivot, which works in two 
arms D, and which may extend the full width between 
the said arms, or may consist of pivots attached to the 
side of the type wheel or wheels. The side arms D) of 


the framework, which may be straight or of any suit- 
able form, are united by rods E, when the pusition 
rods B are attached to the type wheel, or the said 
framework or frame may be made in one piece. It is 
hung at one end and oscillates upon the spindle F, 
and the type wheel spindle is hung on its shaft or 
pivot at the opposite end of this frame, and moves to 
and from the inking pad with the frame as the keys 
J are depressed. 

1865. Fire-arms, G. Pace.—Dated 

6th May, 1880. 6d. 

The fire-arms are made with a longitudinally actu- 
ated motion. A recessed or bifurcated bar A is 
supported at its front end by a guide rod B, and has a 
handle C by which it is reciprocated. The bar is 
formed with projections and slots, the former to effect 
the raising or unlocking of the breech-closing plate 
D, and the latter to allow this to be done before caus- 
ing the longitudinal movement of the action, for 


which purpose they engage with projections on a 
carrier E, by which the details of the action are sup- 
ported, and with the reciprocating movements of 
which they partake. The h is not actuated 
directly by the trigger G, but by the intervention of a 
chain H of sufficient length to allow of the aie, 
tions of the carrier E, and which is conn by a 
lever pivotted to the earrier, and by which the hammer 
is actuated. 
1866. Mrasurine Distances For SEctIONs AND SurR- 
veys, H. V. White.—Dated 7th May, 1880.—(Not 


proceeded with.) 2d. 
This consists in fixing two additional wires parallel 


to and equidistant from the ordinary horizuntal wire 

in the diaphragm used for reading the staff, and in 

the same focus, one above and the other below. 

1867. Rorary Apparatus ror Mavtise, H. Palian.— 
—Dated 7th May, 1880.—(A communication.)—(Not 
proceeded with.) 2d. 

This cousists of a barrel, which by suitable mechan- 
ism is caused slowly to rotate upon its own axis, Two 
tubes, perforated with fine holes, are arranged dia- 
metrically opposite one another in the barrel, each of 
which passes with one end through one of the two 
bottoms, and is connected with one of the hollow 
trunnions of the bartels, the other end of each pipe 
being closed. One of the tr i icutes 
with the suction pipe of an exhauster, by which the 
air from inside the barrel is sucked up through the 
fine holes of the corresponding inner tube, so that as 
this tube tes with the at here only by 
the opposite tube, there is established between both 
tubes a constant flow of air, which must take its way 
— the malt with which the barrel is half 
filled. 


1868. Furnace Bars, FE. Newbold.—Dated 7th May. 
1880. 6d. 


The first cut is a plan of one of the furnace bars, and 
the next is a side elevation of the same. It is provided 
with flutes A arranged alternately on each side of the 
bar, and with lugs or teeth C between the said grooves 
or flutes. In the upper surface of the bar V or other 


(i869) 


shaped grooves or channels LB are formed. Grooves or 
flutes D are also formed in the sides and ends of the 
shoulders of the bar with grooves or channels E across 
the tops of the said shoulders, and connecting with 
the grooves or flutes A nearest to the said should 


ventilating flue 10, is supported a metal ring or collar 
11, by catches 12 engaging with pins 13 projecting 
within the fiue, and upon this ring or collar the 
reflector 14 is simply rested, and is secured in po-ition 


by another ring 15, which has bayonet catches which 
engage with studs 16 projecting from the catches 12. 


1877. SHakinc Carrets, H. Aspin.—Dated 7th May, 
1880. 6d. 


The carpet is secured in frame A, to which a vertical 


1869. Printep Mareriats For Wixpow BLnps, J. 
Stead.— Dated 7th May, 1880. 2d. 

This consists in producing a perfect adaptation of 
the outline of the design on each side of the material, 
whereby the impressions on both sides so accurately 
correspond with each other as to present the appear- 
ance of being an integral part of the entire material. 
1870. Fasteners ror Driving Banps or Betts, B. 

—— 7th May, 1880.—(Not proceeded 
with.) 2d. 

The fastener is constructed of suitable cast metal, 
and is made of a double T shape, the part connecting 
the head portions being preferably circular, so as to 
prevent the holes in the band from being torn. 

1871. Compounp Stream Ensoine, 2. Duncan.—Dated 
7th May, 1880 —(Not proceeded with.) 4d. 

A pair of supplementary duplex reversing piston 
valves are fitted in separate casings or chambers 
formed preferably in a space between the ordinary 
valve casings of the high and low-pressure cylinders, 
the valve rods of both being carried out through 
stuffing-boxes at one end and ted b: head 
or other eqr valent, so as to be actuated simultane- 
ously by one reversing hand lever. 

1873. Rivetrine Suips, &c., RK. H. Tweddell.—Dated 
7th May, 1880.—(Not proceeded with) 2d. 

By means of a steam engine or other suitable motor, 
which muy be stationary, a dynamo-electric or 
magneto-electric machine is worked. The electricity 
so produced is conducted to the place where the 
rivetting has to be effected, and it is applied there 
to work a stationary or portable electro-dynamic 
machine, which puts in motion a spring h A 


r ting motion is imparted, whereby the carpets 


are shaken, the dust falling on toa grid L against 
which the carpet strikes as it descends. 


1878. ReocuLatinc anp FLUSHING APPARATUS FOR 
Water-cLosets, W. Sargent.—Lated Tth May, 1880. 
——{Not proceeded with.) 2d. 

This relates to the employment of a reservoir, the 
admission of water into which is controlled by a valve 
worked by a float. 

1880 Bicyctes, &c., W. H. Monks.—Dated 7th May, 
1880.—(Not proceeded with.) 2d. 

The bicycle is constructed with «a double backbone, 
and the spring on which the saddle is arranged works 
between them. 


1894. Raits ror Tramways, H. Sharp.—Dated 8th 


causing it to make a series of rapid)y onceoniing blows 

upon a rivet, 

1874. Laxes, TABLETS, OR SHEETS FOR ADVERTISING, 
&ec., A. McCaw, J. Stevenson, and J. P. Orr.—Dated 
7th May, 1880. 6d. 

This relates to the facture of transp t and 
other paper or cloth in the form of labels, tablets, or 
sheets, or pieces of any desired form or size. The 
tablets or sheets are first printed with trans mt 
pigments upon paper ur fibrous material and then 
passed through varnish, and er through an 
adhesive solution, The drawing shows an apparatus 


for facilitating the coating of the sheets with varnish 
or with adhesive mate Ais a trough containing 
the varnish or adhesive material, D represent two 
roliers of india-rubber or other elastic material. The 
lower one works in the varnish or adhesive material. 
The sheets are fed between the rollers, and supported 
through their passage by threads D. 


18'75. Irnontna Macuines, &., L. Lindley.—Dated 7th 
May, 1880. 6d. 

Aisa heated cylinder, and B tension rollers, over 
which passes an ironing cloth C, kept distended by 
making one of the rollers B adjustable; D are edge 
guide rollers carried in bearings in a bracket attached 
to the frame, and one of these rollers is mounted on 
a weighted lever arm pivotted to an arm on the 


bracket, so as to allow varying thicknesses of material 
to pass, and yet maintain a suitable tension on the 
ironing cloth. One of the tension rollers is in the 
form of a bi an and left-handed screw, so as to spread 
out the ironing cloth. The fabric to be ironed or dried 
may be delivered from the chains or hooks N of a 
tentering machine. 

1876. Gas-LicnT Apparatus, J. L. Sampson.—Dated 

7th May, 1880. 6d. 

A Sugg argund burner is preferably employed, and 
is suspended between two or more gas supply pipes 
2, these pipes branching from or being screwed into a 
common centrepiece 3, above the burner and rejoin- 
ing or being screwed into a similar piece 4, below it, 
the burner being also screwed into or secured to the 
lower centrepiece. Above the light and close to the 


May, 1880. 4d. 

The outsides of the rail are vertical or nearly so, and 
the space or cavity inside is slightly taper. The 
flanges or plate is at right angles to the sides. 
The whole rail, with the groove corrugations and 
base plate, is rolled complete at one operation. 


Recesses or shoulders are formed at the bottom of 

the inner portion of the sides of the rails, and extend 

the whole length of the ruil, and in them is placed 

a plate of steel D, to form a continuous base from 

one extremity to the other of the flanges. 

1895. Gtiasses, GLoBes, OR SHADES FOR 
Gas-Licgnts, &., A. Howat.—Dated 8th May, 


1880. 4d. 
The globe is so su that no shadow is thrown 
except where the branch of the chandelier, or bracket, 
or tube su pplying the gas passes under the globe. The 


bar A is at one end screwed to the gas tube, and 
carries a bracket B adjustable thereon. The top end 
of B is slotted, and through A passes the adjustable 
clip D secured by a set screw. 
1909. Rotter Surraces ror Printine, &e., J. J. 
Sachs.— Dated 10th May, 1880. 4d 

The design is produced upon tr t paper, or 
upon glass made of a curved shape, or upon any other 
suitable translucent material, or a pattern upon other 

per or material produced with oil colours or trans- 
lucent agents, pod such design is placed round the 
roller and exposed to the action of electric or other 
light, the roller being caused to revolve. The parts of 
the chromo-gelatine upon which the light avis are 
rendered insoluble, whilst the other parts not acted 
upon by the light remains soluble and may be washed 
away, after which a solution of alcoholic or other per- 
chloride of iron, or an equivalent agent, which acts as 
a resistant, is applied to the surface. 


1980. Pant Brusnes, F. Wright.—Dated 11th May, 
8380. 6d 


1 

Ais the stock or socket, which may be composed 
either of metal as shown or of wood, and be either 
rivetted or otherwise attached to the handle B. This 
stock or socket is split or divided for a portion of the 


length, as shown at E, so as to be capable of expan- 


sion and contraction, When in its expanded condi- 


tion it is ready for the reception of the knot of 
bristles C, and after the introduction of the knot 
of bristles, «a ferrule D is passed over the stock or 
socket from the handle end until it abuts against 
the projections or flange segments G formed on the 
stuck or socket. 


1952. Breecn-Loapixc Smat-arms, C. G. Bonehill 
and W. J. Matthews —Dated 12th May, 1880. 8d. 
The internal hammers A turn freely on cross pins 
and have curved noses which act directly on the 
cartridges, and Z are projections on the sides of the 
hammers by which they are cocked. D is the cocking 
lever turning on a fixed pin and placed between the 
hammers, and its top arm actuates a slide engaging 
with a rib between the barrels for locking them. The 
slide F actuates the cocking lever and sufety slide. 
On its underside is a short arm engaging with a fork 
in the top of lever D. The axis of a hand lever 
through a slot in slide F, and carries an excentric arm 


or tumbler M, the stud of which works in a cross slot 
in slide F. By means of spring R acting on one arm 
of the cocking lever, the return motions of the cock- 
ing lever, the underlocking bolt, the slide, the 
tumbler, and hand lever are effected. The triggers 
are locked by the act of cocking the gun by means of a 
safety slide X, working on the underside of the tang 
and carrying at its fore end a hanging rod Y placed 
over two triggers. Th2 slide X is drawn out of action 
by the thum) plate Z. An improved fore end fastener 
is shown. 

19°76. Ears ror Bockets, &c., H. BE. and J. T. 

Whitehouse. —Dotet 13th May, 1880. 6d. 

This consists partly in making the ears from rolled 
strips or bars having a thick middle part and thinner 
tapering edges, or from rolled strips or bars thick on 
one edge and tapering to the other edge, the tapering 
edge or edges being joined to the thick part by a crank 
or bend or bends. 

2009. Screwinc Macuinery, H. Waite.—Dated 
May, 1880. 8d. 

This consists essentially of mechanism for automati- 
cally reversing the motion of the screwing mandril ur 
die after the screwing of the bolt or article has been 
effected, and for delivering the screwed bolt or article 
from the screwing mandril or die, that is to say, 
mechanism consisting essentially of the tumbling or 
oscillating quadrant C carrying two toothed wheels 
geared together, one of the said toothed wheels being 


driven from the driving shaft of the machine, the said 
tumbling or oscillating quadrant being bined 
with the two horizontal levers K L operated by the 
inclines R S on the slide of the machine for causing 
one or other of the toothed wheels to gear with and 
drive the screwing mandril or die ; also the combina- 
tion with the reversing mechanism of the spring lock- 
ing bolt U, for locking or unlocking at the proper 
times by the operation of the slide N the tumbling or 
oscillating quadrant. 


2300. Apparatus For ComMPREssING AiR, &c., P. 
Brotherhood.—Dated 7th June, 1880. 6d. 
The upper part A of the cylinder is fitted with a 


pa 

which the trunk works. In the cylinder cover is 
fitted the annular suction valve C held up to its seat 
by springs ; in the piston B are passages fitted with 


valves D opening downwards, these passages comi- 
municating with the annular space N, and other pas- 
sages leading to the arnular space O, fitted with valves 
opening downwards. From the spaces O a passage 
fitted with the discharge valve F communicates with 
the pipe coilG. The cylinder and coil are enclosed 
within a tank H containing water. To the cylinder 
cover are fixed the concentric tubes I and J forming 
passages provided with the supply and discharge 
valves K and L for effecting circulation of water 
through the interior of the piston. M is the relief 
valve. As the pistons descend air is drawn through 
the suction valve C into the upper ba of the cylinder 
and the air in the annular space N is forced through 
the valves E into the smaller annular space O. As the 
piston ascends the air in the space above it is forced 


through the valves D into the smaller space N, and 
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the air in the annular space O is discharged through 
the valve F and the coil G to the reservoir or other 
vessel provided for its reception. By the descent and 
ascent of the piston water is drawn in through the 
valve K and discharged through the valve L, cooling 
the interior of the piston. 


2205. Corsets, &c., EB. P. Alexander.—Dated 31st 
May, 1880.—(A communication.) 6d. 
e corset at the hip portion is strengthened by 


bones arranged so as to cross the hip in transverse, | 


curved, or diagonal lines. 


2751. Srsam Borer, H. A. Bonneville.—Dated 6th 
July, 1880.—( 4 communication.)—(Complete.) 4d. 
This consists of a boiler with vertical boiler tubes 
and outside horizontal fire-places. A is the body of 
the boiler, B the fire-box with tubes and tie-rods, C 
the fire-places, D cast iron supports carrying the fire- 
box, and E the chimney. The boiler casing is cylin- 


with manhole and doors ; the chimney is at the back 
of this cap. The fire-places are placed outside and 
horizontally ; they are cylindrical and concentric ; 
and are fitted with water jackets. 


as a superheater. 

$3255. Recoverrsc Bi-canponaTe oF AMMONIA IN 
THE AMMONIA PROCESS FOR THE MANUFACTURE OF 
Sopa, J Imray.—Dated 91h August, 1880.—(A com- 
munication.) 6d. 

The hydrochlorate of ammonia liquors are heated 
in a boiler so as to drive off the free bi-cai‘bonate of 
ammonia which is collected. The liquors are then 
run into evaporating vessels and slowly concentrated 
until the sal-ammoniac is precipitated. This precipi- 
tate is allowed to drain and then made into a paste 
with powdered carbonate of lime or dolomite, and 
the mixture charged into narrow retorts and slowly 
heated. Towards the end of the operation a little 
milk of lime is introduced into the retorts so as to 
decompose the last traces of sal-ammoniac. The fumes 
proceeding from the distillation are passed through 
the condenser, illustrated, and consisting of a number 


55, 


of shallow rectangular vessels A immersed na tank | 


B through which cold water circulates. In the 
vessels A are a number of partitions extending about 
half way down, and their lower edges dipping into 
the liquid. The frame (consisting chiefly of ammonia 
mixed with sesqui-carbonate)along with carbonic anhy- 
dride, resulting from the calcination of limestone, are 


led into the first compartment, and caused to bubble | 
becoming | 


from compartment to compartment, 
absorbed on their way. Near the end is a receptacle 
D, into which the solid precipitate is raked by the 
rake E. The opening to D is fitted with a valve that 
can be closed while emptying the vessel D. 


3273. Macuivery ror aND EVENING 


LeaTuHer, H. H. Lake.—Dated 10th August, 1830.— | 
I re | during the week ending Dec. 


(A 6d. 

The knife G is fitted to a suitable seat on the bear- 
ing of the bed in a vertical position, with its cutting 
edge uppermost, and secured thereon by one or more 
clamping levers H, each provided with a longitudinal 


slot through which a fulcrum bolt passes and is 
screwed into the bed A. and with a clamping screw 
fitted to work ina female screw thread formed in the 
lower end of the clamping lever with its inner end 


—— against the bed A in an obvious manner. 

e position of the knife edge relatively to the axis of 

the feed and gauge rolls E F is determined by hook- 

shaped gauges and set screws. 

3312. Recisrerrsc Papiocks, &., H. L. Russell.— 
Dated 14th August, 1880.—(Complete.) 6d. 

This relates to the application to padlocks of the 
principles embodied in the lock described in patent 
No, 383, a.D., 1880, and consists in providing such pad- 
locks with locking and registering mechanism adapted 
to be operated by differently formed and numbered 
keys that indicate or register the number of the key 
that unlocks it. An outside socket is provided for the 
pivotted end of the shackle B, so as to prevent mois- 
ture entering the case A. The registering apparatus 
consists of four tumblers E pivotted on a stud ; and 
as they are moved by a key numbers on them are in- 


The boiler tubes | 
are placed vertically and so as to divide the flame. | 
The lower part of the chimney within the boiler «cts | 
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dicated through an opening in the bottom of the case, 
These tumblers have radial arms I provided with 


| inner curved shoulders differing slightly in radius, 


Two dogs H are pivotted on the same centre as the 
tumblers E and each of them has a hook to engage 
with the shackle B. 
3625. Bicycues, &., F. W. Jones.—Dated 7th Septem- 
ber, 1880.—(Complete.) 6d. 
In Fig. 1 the front fork A is shown with a slight 


rake backwards, and near the top are pins, to which | 


are pivotted levers C, the other ends of which are 


pivotted to levers D connected to the cranks and | 
| carrying the pedals F. 


For steering the hind fork is 
separate from the backbone on which it can turn, and 
to its top end are secured arms J (Fig. 2) carrying 


| adjustable eyes K, through which passes a cord con- 
adjustable eye i fh which passe a cord con 
drical, and has spherical caps, the upper one furnished | oaks ‘ 4 I 


nected to the steering bar or front fork. When the 
front wheel is turned the back fork turns on the back- 
bone, and sets the two wheels so as to move in the 
same circle. The arms I attached tothe bottom end 


| of the backbone prevent the back wheel going too 
| far. 


Fig. 3 shows an arrangement for preventing the 
spokes being twisted. 


TRIALS have been lately proceeding on the 
Rhine in order that navigation may be carried 
on at night by means of the electric light. It is 


| hoped that soon satisfactory results will follow 
| which will probably develope an entirely new 


phase in river navigation. 

South — Visitors 
4th, 1880 :— 
Tuesday, and Saturday, free, 
from 10 a... to 10 p.m., Museum, 10,438; 
mercantile marine, building risterials, and 
other collections, 4345. On Wednesday, Thurs- 
day and Friday, admission 6d., from 10 a.m. 
till 4 p.m., Museum, 1516; mercantile marine, 
building materials, and other collections, 1436. 
Total, 17,735. Average of corresponding week 
in former years, 11,875. Total from the opening 
of the Museum, 19,523,039. 

PREVENTION OF ExpLosions IN Mives.—Ata 
meeting of Monmouthshire and South Wales Sli- 
ding Scale Committee held at Cardiff on Wednes- 
day, Mr. Taliesin Jones, of Rhymney, laid before 
them the results of five years’ study and many 
experiments for the prevention of explosions 
from coal gas in mines. is scheme consists in 


On Monday, 


| distributing through all parts of a colliery some 


material which gives rise to a gas and decom- 
poses coal gas so effectually that the most fiery 
mines can be worked with naked lights. The 
explanations given were so satisfactory that 
arrangements were made, with the consent of 
the master, to test one of the most fiery mines in 
the Rhondda Valley. 


Tue American Iron Trapr.—Advices re- 
ceived yesterday from New York state that the 
tone of the New York market for American pig 
iron is decidedly strong, and that the inquiry 
for future delivery is large. The New York 
market for Scotch pig has been stronger than 
for some time past. Eglinton has made 21} dols. 
to 22 dols., and Gartsherrie 234 dols. Iron rails 
have been quoted at New York at 46 dols. to 
49 dols., and steel rails at 59 dols. to 63 dols. 
Pig has been firm at previous prices, and the 
demand for steel rails active at Philadelphia, 
and considerable sales have been made. Prices 
may be quoted at 58 dols. te 624 dols. at the mills 
according to the time of delivery. 

THE Leeps Crvin AND MECHANICAL ENGI- 
NEER®*’ Socrety.—The preliminary meeting of the 
above society for the election of officers, &c., for 
the ensuing session, was held on the 2nd inst. 
Mr. F. Campin, C.E., consented to act as chair- 
man for the evening, and in the course of his 
remarks poin out some of the benefits that 
would accrue to the members of such a society. 
He also referred to the great opposition they 
would have to encounter from some of the mem- 
bers of the profession, who, lacking energy to 
promote anything useful themselves, exhibited 
their want of wit by sneering at those who led 
more earnest lives. The following gentlemen 
were elected:—Mr. F. Gleadow, Stud. Inst. 
C.E., president; Mr. Charnock and Mr. Beme- 
triadi, vice-presidents; Messrs. Jennins, Brockle- 
bank, Armitage, and Whalley, members of 
Council, The hon. sec. is Mr. Herbert Whalley. 


Tue following prices are corrected up to last night, 
but it should be borne in mind that in many cases 
makers are prepared to quote different terms for spe- 
cial contracts. It is obviously impossible to specify 
these cases and terms, or to give more than the market 
quotations and makers’ prices. Readers should also 
refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS, 


ScoTLanp— £8. d. Scornhanp— £8. d. 
G.m.b.—No.1..2130  Glengarnock— 
No.3... 2110 os. 8168 
Gartsherrie - We.8.. 8196 
No.l... .. .. 3 36 Dalmellington— 
Coltness—No.1.. 3 36 
No.2.. 213 6 At Ardrossan. 
Summerlee — Shotts—No.1 .. 3 36 
No. 1 vo one 0 No.8 .. 2140 
ine. At Leith. 
Monkland—No. 1 2 13 0 
No. 3 2 11 0; CLEVELAND— 
Clyde—No.1 ..2130 No.l .. 2 40 
No.8 .. 2110) 3 290 
Govan—No.1 ..2180!' No.8 .. .. 00 
No.3 .. 2110) No, 4, foundry .. 119 0 
At Broomielaw. No.4, forge. .. 1190 
Calder—No.1 .. 3 83 Mottled or white 1 15 6 
2136 


No.3 .. Thornaby hema- 
At Port Dundas. tite .. .. .3 00 
TREDEGAR—Monmovutusutre—No. 8 tin-plate pig iron, 
75s. at works. 
No. 3 foundry pig iron, 
Od, at works, 
£s. zs. d. 


Dersysnine—Grey forge, at Shef- 

field .. ee 7 6to 0 0 0 
Oto 0 0 6 
3 
6 6to 2 6 6 


to tote 


Lancasuire, in Manchester—No. 3 


No. 4 
Hematite, at works, Millom 
** Bessemer 


No. 1ltoNo.3 8 5 Oto 0 0 0 
Forge, mottled and white .. oe .- 815 0 
Maryport Hematite—No. 1 to 
No. 3 oe oo ee - 8&8 5 Oto 0 0 0 
Puddled Bar— 
Waves—Rail quality, at works 317 6to 4 0 0 
CLEVELAND, delivered ontrucks 310 0 to 312 6 
MIDDLEsBROUGH Iéin., plate 
quality, per ton 312 6to 317 6 


Lancasuire, delivered at Man- 
chester .. ee 4 


MANUFACTURED IRON. 
Ship, Bridge, and Mast Plates— 


° 


GLascow, f.0.b., per ton 710 Oto 810 0 
Wa es—At works, net .. - 76 Oto 8 0 0 
in trucks, at 

works .. oo oe -- 612 6to 810 0 

Boiler Plates— 

WELsH .. -- 10 0 0t0 1010 6 
LANCASHIRE, to5 cwt.each plate 717 6 to 8 2 6 
SHEFFIELD 1010 Otollld 0 


Bow tne and Low Moor— 
Under 2} cwt. each, up to 


4 cwt. percwt. .. 
4 cwt. up to 7cwt.and upwards 110 Oto 119 0 
SraFFORDSHIRE, per ton 9 0 Otol210 6 
MippLesBroveH, freeontrucks 7 0 9 0 0 
Gtasoow, f.o.b., per ton 710 Oto 810 

le Iron— 
Bow rine and Low Moor, per 

cwt. os a. oe ee on 
STAFFORDSHIRE, per ton ~ 8 0 Oto 9 0 0 
LANCASHIRE we os - 6 0 Oto 6 2 6 
Rounp Oak oe ee 812 6to 1310 0 
CLEVELAND ee oe - 5 7 6to 6 0 0 
WELsH ee 6 5 Oto 615 0 
Gtascow, f.0.b., per ton 610 Oto 710 0 

Bar Iron— 

Low Moor and Bow ino, per 

cwt. 019 Oto 1 0 
STAFFORDSHIRE, per ton - 610 Otold O 6 
RounpD Oak = 8&8 2 6to1lS 

Merchant Bars— 

STOCKTON .. 6 0 Oto 610 

WELSH ws 510 Oto 515 0 

LANCASHIRE ee - 515 6 0 0 

Gasaow, f.0.b. .. 610 Oto 7 O 
from ware- 

ouse os - 610 0to 7 0 0 

” Hoops oe -- 710 Oto 8 0 @ 

Sheets 9 0 Oto 0 0 

Nail f.0.b., 

per ton .. ee eo -- 610 Oto 615 0 
Rails—Gtasoow, f.o.b., perton 710 Oto 8 0 0 

CLEVELAND oe - 50 Oto 6 9 0 
WALES oo -- 510 Oto 515 0 

Railway Chairs — Giascow, 

f.o.b., per ton .. “ - 0 410 Oto 5 0 
Pipes—G.ascow, f.o.b.,perton 5 0 Oto 6 0 0 
Sheets—G ascow (singles), per 

ton eo nis © 
Hoops—MANcHESTER .. - 6 5 Oto 610 0 

TEEL. 

SuerrieLp—At works— 8. d. £8. 
Spring steel .. oe 18 0 Oto2l O 0 
Ordinary castrods .. 17 0 0to 2% 0 0 
Fair average steel eo 28 0 Oto 36 0 0 
Sheet, crucible .. oe « 24 0 Oto 64 0 0 
Sheets, Bessemer on - 16 0 Oto 22 0 0 
Second-class tool ee -- 82 0 0t048 0 0 
Best special steels os -- 50 0 Oto 76 O 0 

Best tool ee -- 52 0 Oto 76 0 

Special tool .. oe -- 76 0 Otoll2 0 0 

Rails 510 Oto 710 0 
Sheffield steel ship plates .. 13 0 O0to1410 0 
Sheffield steel boiler plates .. 14 0 Oto1l6 0 0 
Wa.es—Rails .. oe ~ 6 0 Oto 610 0 

Bessemer pigiron .. 3 7 6t0 00 0 


MISCELLANEOUS ETALS. 
8. d. & 8. 


a. 
Copper—Chili bars perton 6015 Oto6l 2 6 
British cake and ingots -- 6410 0t0 6510 0 
Best selected .. oo - 6610 0to 67 0 0 
British sheets, strong.. -- 70 0 Oto7l 0 0 
Tin—Straits 909 5 0t0 9010 0 
British blocks, refined -- 97 0 0t098 0 0 
on bars... -- 9% 0 O0to97 0 0 
Lead—Spanish wes «415 0 O 
Sheet = - 1515 O0tol6 0 0 
Red lead .. eo os -- 17 0 0t0 1710 0 
White lead os oe -- 2110 Oto 0 0 0 
Zinc—English sheet .. -- 20 0 Oto 21-0 0 
Phosphor Bronze—per ton— 
Boating metal XI ee -- 0 0 Otoll2 0 0 
Other alloys oe oe -- 120 0 0t0135 0 0 


Nickel, per Ib., 2s. 6d. to 3s. 


COAL, COKE, 


Coke— £5. a. & s.d. 
Durham 010 0 to 012 0 
Derbyshire... 012 0 to 013 0 
Sheffield, melting .. « to 616 0 
Tredegar es ee -- 0 0 0 to 612 6 
Wales—Rhondda .. - 010 6 to 012 6 


Coals, best, per ton— 
South Yorkshire—At the pits— 


Branch O11 2 

Converting ., oe 907 6 to 099 

Steam coal * 095 6 to 060 

Slack .. os 9 3 6 to 040 
Wales, through ee + 90 8 6 to 0 8 9g 

Steam, less 24 a - 9 8 3 to 010 6 

House, at port ee «+ 9 8 9 to 610 3 

Small steam .. ee 0 2 8 to 0 8 6 

Small house .. 070 tc 076 
Glasgow—Per ton, f.o.b.— 

Main .. oo ee ~ 0960 t0 0790 

Splint.. oe - 

Smithy wa os -- 012 0 to 018 6 
South Durham.. ee - 06 6 to 018 0 
Derbyshire— 

Best at pits .. oe - 08 0 to O11 0 

Converting .. O07 6 to 0 9 6 

Slack .. 03 8 to 0 60 
Lancashire—Wigan pit prices— 

rley .. a> os «- 09 0 to 0 9 6 

Pemberton 4ft. OY St 

Forge coal ., o 8 66 6 

Burgy.. oe 0 4 0 to 0 4 6 

Slack .. oe 629 to 086 

Oils, tun— 
Lard oil .. ee es 49 0 0 to fl 0 0 
Linseed .. es ee 260 0 to’ 5 0 
Rapeseed, browns... 29.5 0 to 
» Engl. pale... SL 5 0 to Si10 a 
Petroleum, refined (per gal.) 0 to 0 
Tallow, cwt 118 0 to 119 


* Supplied to railway companies and large works, 


PRICES CURRENT OF TIMBER. 


£ 8s. d. £ 6d. 
Teak, load.. ee + 1310 0 to1410 0 
Quebec pine, red... oe 38 00 to 45 90 
yellow .. - 8 5 0 to & 0 
pitch ee e« 810 0 to 410 0 
ak ee - 600 t 700 
Birch .. ce ee, $10 0 to 415 0 
Elm + ee - 410 0 to 5 0 06 
Ash os ee e 8 5 0 to 410 
Dantsic & Meml. oak .. 8 5 0 O 
ir ee ee ee - 383 5 0 to 4l 0 
» Undersized... oe 258 0t 800 
» Riga.. 810 0 to 450 
» Swedih .. ee - 0 0 0 to 0 
Wainscot, Biga, lo, - £$00t 504 
Lath, Dantsic, fathom .. 400 510 0 
St. Petersburg .. 610 0 to 7 0 0 
DEALs, per ©, 12ft. by 3 by 9in. -— 
Quebec ine, Ist ee 17.00 to% 0 0 
910 0 tolé6l 0 
Canada, spruce Ist .. ~ 1010 0 tol2 0 0 
Srd and 2nd .. 900 
New Brunswick oe - 610 0 to 810 0 
Archangel 0900 to 0006 
St. Petersburg... ee 8 00 t015 00 
Finland .. ee ee 
Wyburg .. es 000 to 000 
Battens, all sorts... eo 610 0 810 0 
FLOORING Bps. 8q. of lin.— 
First yellow .. es + 010 0 to 015 0 
ee - 08 9 6 to 010 0 
Second quality ie - 07 0 to 012 3 
Mahogany, Cubasuper. foot. 0 0 5 to 0 0 7 
Mexican, do. 0 0 44to 0 0 5 
Honduras, do. ee eo 00 to 0 05} 
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THE WestINGHOUSE Brake.—The directors of 
the Paris, Lyons, and Mediterranean Railway 
Company have decided to apply the Westing- 
house brake over the whole of that enormous 
system ; and a contract has been made with the 
brake company for the supply of the fittings for 
1500 vehicles as a first instalment. 

Eprs’s CocoaA.—GRATEFUL AND COMFORTING. 
—‘* By athorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Cocoa, Mr. Ep) 
has provided our breakfast tables with a deli- 
cately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until strong enough to 
resist every tendency to disease. undreds of 
subtle maladies are floating around us ready to 
attack wherever there is a weak point. e may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Sold 
only in packets labelled—‘‘ J amus Epps anp Co., 
Homeeopathic Chemists, London.”—Also makers 
of Epps’s Chocolate Essence for afternoon use, 


PRICES CURRENT, | 
| 
/ 
O | 
NSS 
/ 
> 
\\¢ {P A | 
> 
\ | 
OSS | 
I | 
E 
i 
c 
= 
\ / 
| 
Fic .2 “yy” * | 
ay 
f © { | 
| 
~ | | 
| 
| 
SO 
3273] 
WAG Man | 
| 
Roy  \\ 
\ D> | 
al | 
| 
\\ | 
| 
| | 
| | 
| OIL, 
| | 


Dec. 17, 1880. 


THE ENGINEER. 


: 455 


THE SMITHFIELD CLUB SHOW. 


From our last impression, some remarks upon a few 
articles not exactly like those which have been exhibited 
at previous shows, were omitted through want of space. 
Before giving these it may be remarked that the cata- 
logue a the machinery department of this show is one 
of the most incomplete —- that ever reached —_ 
tion for several years. ‘The catalogue is satisfactorily 
descriptive of the live stock, but the com- 
pilers do not pretend to give more than an 
index to the names and addresses of the 
exhibitors of machinery, and_ the names 
of the chief articles exhibited. It is of very 
little use to the thousands of visitors who 
come from nearly all parts of the world 
simply to see and do business in spoobinety 
at this show ; and yet the Smithfield Clu 
think the cattle, sheep, and pigs the only 

of the show worthy of a catalogue. 
he show is more than ever the common 
annual meeting ground of those interested 
in various classes of agricultural products 
and requirements, and it <y ! therefore be 
hoped that this defect in the catalogue, 
which is an unintentional slight of a very 
large and important section of the sup- 
rters or patrons of the show, will in 
be remedied. 

Wagons and Carts.—A novelty at the 
show was the exhibition of tip wagons, suit- 
able for various classes of contractors and 
for agricultural work. One of these is made 
by Messrs. Hayes and Sons, of Stamford, 
and the arrangement is such that the whole 
body slides back on the under frame to 
discos its load, the tipping taking place 
on the end of the under frame side pieces. 
Friction rollers are fitted into the bed 

ieces of the body framing, so that the 
body easily runs back when the catch is 
removed, und no machinery is used to effect 
the tipping, this being done by hand, as 
with the ordinary tip cart. In order, how- 
ever, to get the large hinder wheels as far 
back as possible, so that a fair proportion 
of the load comes upon the front wheels, 
and probably, also, to prevent the front 
wheels from ae when the body is run 
back, the axle of the hind wheels is placed 
considerably to the rear of the spring 
centres, thus, in effect, reducing their 
efficiency to that of springs shorter than 
those used, by twice the distance of the 
axle from the spring centres. With this 
exception the arrangement is good, and 
the wagon well made. The difficulty met 
with in this arrangement is, however, over- 
come in a tip wagon shown by the bristol 
Wagon Company. In this the under frame 
is only long enough to carry the spring 
irons for the front end of the hind springs, the rear end 
of which is attuched to the body. The latter is hinged 
to the ends of the under frame, and tipped by a win 
and chain. The springs thus partake of the movement 
of the body in tipping, to 
which there seems no objec- 
tion, while the tipping is 
effected assteadily as desired, 
and without any of the shock 
which attends letting the 
body go, as by the arrange- 
ment previously described. 
A very nicely-made cart with 
an iron frame, and with iron 
and steel wheels, was shown 
by Mr. J. Dobbing. The 
bosses of the wheels are of 
steel, cast upon oval ireu 
tubes attached to a steel ring, 
to which is affixed the wheel- 
tire. The axle is carried in 
horn-plates of a simple form, 
which are easily attached to 
the angle iron frame, and 
carry india-rubber or volute 
springs, giving just sufficient 
relief to prevent the destruc- 
tive action of springless carts. 
Messrs. Vipan and Headly, 
Messrs. W. Bali and Son, 
Messrs. Crosskill and Sons, 
and others exhibited well- 
made carts and wagons. 

Field Implements. — 
Amongst thenewimplements 
was a plough by Messrs. J. 
and F. Howard, as shown 
on the next page. The 

m is of T-section, as in 
the older design of ploughs 
made by this firm, but is 
curved downward atits hind- 
er part towards the sha 
where the cheeks are rivet 


the new implement. A new light hay-maker for back 
action, or oa, turning the crop over, was also shown by 
Messrs, J. and F. 

use of mowing machines has somewhat reduced the 
necessity for haymakers for forward action, or tossing, 
the crop being left more open than when cut by hand. 
Hence the necessity for a simple back-action machine. 
Messrs. Howard’s new machine is shown on the next 
page. It is very light, weighing only about 5 cwt., 


MESSRS. TURNER'S VERTICALJENGINE AND BOILER. 


is fitted with adjustable tines, and with the lantern, or 
open cog driving wheel, which prevents the breakage 
which sometimes follows the collection of dirt and other 
materials in the gearing of field implements. The 


Howard. It is curious that the general | Essex, 


Food Preparing Machines.—A novelty in this class was 
shown by Messrs. Hunt and Tawell, of Earles Colne, 
consisting in a combined chaff cutter and corn 
crusher in two sizes, the one for chaff cutting and oat 
crushing, and the other for performing these an i 
beans and maize also. On the spindle which carries the 
chaff cutting wheel is fixed a roller, which, in the case of 
the “Triplex” machine, is made in two os parts. This 
roller runs in a box in the usual way, a dia ragm being 

fitted in the hopper of the “Triplex 
machine to direct the corn to the proper 
crushing roller. At the back of the chaff 
cutting wheel is a spring which forces the 
wheel a little way off the spindle when the 
nut in front is slackened. The knives are 
thus prevented from wearing the mouth- 
piece of the chaff cutter when being used 
as acorncrusher. The wheel is turned the 
opposite way for this work. Messrs. John 
Crowley and Co., of Sheffield, exhibited 
a large number of chaff cutters, so arranged 
that the feed rollers can be stopped, the 
feed reversed, and the length of cut 
changed with one lever. The arrangement 
is the Mr. 8. very 
ingenious, an met with great favour. 
it could not be described without drawin, 

The latter remark applies to a_ newly 

arranged machine exhibited by Messrs. 

Harrison, McGregor, and Co., Leigh. The 

novelty consists in the construction of the 

parts by which the length of the cut is con- 
trolled. The arrangement was described 
and fully illustrated in our illustrated 

“Abstracts of Patent Specifications,” Be 451, 

and the machines are of the esign 

for which the firm is now weil known. 
Combined Vertical Engines and Boilers. 
—These were exhibited, as we have said, 
by several firms. We illustiate two of the 
most notable. One is a vertical engine 
combined with one of Cochran’s 
- boilers. This was exhibited by Messrs. 
Ransomes, Sims, and Head, Ipswich. Our 
engraving explains itself, and the Cochran 
boiler has been too often spoken of in our 
wages te need description. The other was 
pswich, and shows a “Gippeswyk” engine, 
combined with a vertical oiler which we 
* described in our last impression. Messrs. 
Marshall, Sons, and Co., of Gainsboroug 
showed a vertical engine with a new an 
throttle valve. We have already mentioned 
many other exhibitors of this class of ma- 


2 ——————— chinery, but their engines do not call for 


special description. 

Miscellaneous. — Messrs. Holmes and 
Sons, of Norwich, exhibited a model of an 
arrangement of turbine pumping whi 
designed to take the place of the old scoop wh 
commonly in use in the Fens, and for draining low lands 
generally. The advan of the arrangement are that 


the foundation required, costs very little as compared 
with that often necessary 

“SCALE with the scoop the 
2 3 4 FEET, turbine pump being fitted 


iN in the bottom of a cast iron 


ELEVATION 


on either side, and form 
the frame. The handles are 
Tivetted to the beam above the ch and carry 
the hind stay for the mould board. The head of 
the plough is made with a screw, for effecting the 
transverse adj ustment of the hoake, so that, by turning a 
handle, the p yn yr can regulate the line of draught 
for in or out of land without ores horses, and 
consequently, without loss of time. periments have 
n made with this, the “Simplex” plough, against the 
makers’ earlier ploughs, the dynamometer tests on’ 
that the draught is, it is said, 20 per cent. in favour o 


SIDE ELEVATION 


casing of thenecessary height 
or depth. This rests on @ 
few piles at a convenient dis- 
tance from the edge of the 
river or canal into which the 
pumped water is to 
e gearing whic’ 
drives the vertical po Bes of 
the pump is fixed on the to 
of the cast iron cylinder, an 
a_ large door on vertical 
permits the outflow 
ofjthe water from the pump 
as_soon as it rises above the 
leveljof the river water. The 
has already been ap- 
plied in several places suc- 
cessfully. 
owedareaping and mowing 
machine knife in 
which the usual fly-wheel is 
replaced by a small fly-wheel 
on the grindstone, or emery 
wheel spindle. A small fly- 
wheel in this position, run- 
ning at a high velocity, is 
ow y-wheel usually 
used on such machines. 
Amachine for gleaningand 
binding after the ordinary 
reaping machines was shown 
by Messrs, John G. Rollins 
and Co., of London, the ma- 
aa chine being made by W. M. 


= 
MESSRS. RANSOMES, SIMS, AND HEA0’S VERTICAL ENGINE AND BOILER. 


machines, such as the “Star” haymaker of Messrs. 
somes, Sims, and Head. 


with two pairs of bevel wheels and pinions, w 


land. 


the arms for moving the potatoes out of the ground in | explained without the aid of drawi 
b aagcend directions when running up or down field, so 
at the potatoes may be always thrown on to the cleaned 


Singerley, of Norristown, 
U.S. A number of gatherers, 


machine is light in draught, but has not the advantage | resembling wheels without spokes, are fixed on the shaft 
of the straight axle which ts to be seen in single-action | of the =" wheels, colar 


and another set on another shaft 


-| running at a higher speed pick up the crop and pass it 
c Messrs. Howards also showed a under eee br resser soap A binding arm with inter- 
modification of the potato digging th 

ich drive 


| mittent action then carries wire round the sheaf, binds it 
and ejects it by an arrangement which cannot be 
. There is no 
| doubt that an effective machine of this kind would find 
_@ very large sale where the ordinary sheaf delivery 
‘machines are employed. Sheaf-binding reapers involve 


very neat a of the journals and - 


| 
| 


an outlay nearly double that 
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which is worked by one horse. 


Messrs. Murray and Co., Banff, Scotland, showed a new | ordinary cart. Mr. 


ELEVAT 


required for this machine, | Mr. R. Willacy, of Preston, showed some of his manure 


spreaders and owing machines as applicable to an 
illacy is also a maker of a form of 


tow 


PLAN 


MESSRS. J. AND F. HOWARD'S PLOUGH. 


form of wire straining bracket for wire fencing, which is 
attachable at any height of the iron or wood strainin 
posts, so that the iron posts are applicable for any kind | 


MESSRS. J. AND F. HOWARD'S HAY-MAKER. 


sae cart, in which the water is scattered by revolving 
ises. 


Messrs. Richard Garrett and Sons showed one of their 


of fencing that may be most wanted—as for sheep, cattle, | gravel and sand distributors, with some improvements 


or horses. They also showed a new form of harrow tine 
fastening as applied to harrows, made of angle steel bars. 


upon those tried in London some time since, and illus- 
trated in our pages on the 18th ot June last. 


THE DE BAY PROPELLER. 

WE have just received a copy of a report by Mr. Hiscock, | 
of the voyage of the S.S. Cora Maria from Cardiff to the Danube 
and back to Malta, dated December 6th, 1880. It will be 
remembered that we illustrated the machinery of this ship in 
our impression for August 20th. Mr. Hiscock accompanied 
the ship on her voyage. Mr. Hiscock writes :—‘‘The run to 
Alexandria was rather disappointing in one respect, viz., in 
the actual time taken for the whole journey, but this is easily 
accounted for by the fact that the steering and courses were 
very bad, principally due to the large aperture left over the 
peller, and the bluff lines of the vessel; also to fogs and 
ee stoppages, and the loss of time from these causes 
may be put down at a very minimum of one and a-half days. 
For when going along the land in as straight a course as could 
be kept, the speed as measured from point to point was never 


less than 9} knots and sometimes reached 94 knots, unassisted | 


by winds or currents, against 8 knots under similar circum- 
stances with the old screw, equivalent to a saving of 35 per 
cent. Then the consumption on the whole voyage was half a 
ton less per day, or 5 per cent. saving, making a total of 40 
a cent. saving. One great feature of the propeller was fully 
rought eut on this run, viz., its firm grasp on the water ina | 
heavy seaway, for on August 30th, with a strong head wind 
and sea, and considerable pitching, the distance run in a 
straight line was 183 miles in twenty-four hours, the revolu- 
tions being slightly reduced, but the slip not increased, an 
on 2nd September, with a very heavy sea running abeam, 
causing the ship to roll very much, the distance run was 
208 knots. In Alexandria the aperture was covered up, with 
the result of greatly improving the steering, and on the run 
to Constantinople in ballast, with the propeller partially oxt 
of water, the average speed for the whole voyage of 760 miles 
was 9 knots i strong head winds most of the way, 
amounting at one time to a gale; against strong currents in 
the Dardanelles and Sea of Marmora, and including ten hours 
of steaming slowly, while the average speed all through the 


Dardanelles from Tenedio to Gallipoli was ten knots against | 


the currents. The run from Constantinople to Sulina gave an 
average of 10} knots for twenty-five hours against slight 
southerly currents in the Black Sea. The total consumption 


| little faster in order to show the actual quantity of coal saved ; 
| but as the coal taken in at Sulina was of a very inferior 


description, and so dusty and dirty that on the first two days 
the steam could hardly be kept up at all, we were obliged to 
resort to indicator diagrams to ascertain the saving in power. 
These showed the actual saving in cubic feet of steam used to 
be 23 per cent. while running at 8} knots along the land 
uniformly for twenty-four hours, and the extra halt-knot over 
the old screw gives an additional 18 per cent., making 41 per 
cent. total saving: and this result can be obtained in two 
other different ways, viz., from the indicated horse-power, 
and from the known consumption per indicated horse-power 
from the previous two runs. It was still further corroborated 
upon arriving at Malta, _ measuring the coal consumed, 
which was found to be from 94 tons to 10 tons per day, 
| certainly not equal to more than 7 tons of good coal, as it 
| made double the quantity of ashes and clinkers, the fire-bars 
being constantly clogged by the melted sand running through 
|them. The propeller was again severely tested on this run, 
for after passing Cape Matapan with a very strong head wind 
and sea, and the ship pitching considerably, so as to lift the 
propeller out of the water with the loaded ship, the total dis- 


| tance run in twenty-four hours was 196 knots. After leaving 


Malta the boiler tubes began to give way, the boiler leaking 
very badly, causing stoppages and slow speeds, and it was 
finally decided to put in at Algiers for tube —— As 
this would detain the ship several days, and all hope of 


d | obtaining definite comparative results from the consumption 


of coal, with the boiler out of order, had to be abandoned, 
and having no doubt of the gearing ng | capable of bringing 
the ship safely home, I decided to leave the ship immediately, 


| so as to be prepared to make some alterations in the gearing 


upon her arrival. The gearing has proved unsuitable in the 
crank arrangement, and requires too much attention. It had 
been designed to meet the many objections put forward 
against toothed wheels, but as these wheels have proved 
themselves immensely strong and capable of bearin 

the heaviest strains that could be put upon them, an 

| still working smoothly and steadily, requiring no attention 
| whatever, it is now proposed to substitute a much simpler 
| arrangement of wheel gearing, which will be more suitable 
| under all circumstances, stronger, cheaper, and always 


from Alexandria of mixed Welsh and Newcastle coals, prin- | reliable, requiring no extra labour or attention, and, in 
cipally the latter—which is inferior to the former—was | addition to its other advantages, occupying but one-fourth 


10 tons per day. With the old screw ithas always been between | 
11 tons and 12 tons for a speed of 8} knots in ballast. The | 
saving on this voyage is extraordinary, amounting to 50 per | 
cent., but this quite a with the results of the trials at | 


Cardiff. The run loaded from Sulina to Malta was also highly 
satisfactory, although not showing such a great saving as the 
run in ballast. It was not intended to go at full speed, but 
at a rate as near as possible to that with the old screw, or but 


the space required for the present arrangement. Taken 
altegether the voyage has been highly encouraging. We 
have gained a large amount of experience, which will be 
invaluable in the future, and we have obtained results which 
demonstrate beyond all doubt the immense superiority of the 
propeller, especially in a heavy seaway ; and there is no doubt 
that these results can be continually maintained with the pro- 


. posed alteration in the gearing. Although it has always been 


a prominent feature of the propeller to improve the handi 
of a vessel, it is worthy of mention oo the Cora — 
steamed from the harbour into the basin, and thence into the 
floating dock at Alexandria without a single rope being put 
over her side, or any external assistance whatever. Also how 
she steamed up the narrow and tortuous Sulina branch of the 
Danube, fifty miles in length, against a strong current at full 
speed, without a single stop, and without once going near the 
banks at any of the sudden turns—a most unusual feat,” 
Since the above was written the Cora Maria has arrived 
safely in England, and has gone to Bremen ; on her return 
she will be fitted with bevel steel gear, which ought to get rid of 
the difiiculties encountered with the existing gear, which were 
brought on entirely by the working of the ship when heavily 
loaded ina seaway. It will be seen that the results contirin 
the opinions which we have expressed concerning the merits 
of this invention, 


THe Lanp SusstpENce in CHEsHire.—Further dist 
on the surface of the land near Northwich have ccomsed. ces 
Hill rock-salt mine, fifty acres in extent, is submerged, and can 
never again be worked as a rock-salt mine. ears are enter. 
tained that several other rock-salt mines in the neighbourhood 
will be inundated, and a careful watch is being kept. Another 
great chasm has opened across the roadway close nw Messrs 
Ashton and Son’s salt works, and within the area in which the 
princi part of the disturbance has taken place. ‘The roar 
ca by the sudden collapse of the ground was heard at a con- 
siderable distance. The new opening is a precipitous goblet- 
shaped chasm some 50ft. in depth. The whole of the neighbour. 
ing ground is cracked and shows signs of tumbling into the 
opening. Great rifts and clearings and the bodily dropping of 

e surface by slips make it appear as if an pe rn 
had occurred, accompanied by volcanic action, the surface 
being loaded with mud from the geyser-like action before 
subsidence. Should the flooding extend to Messrs, Fletcher's 
mine, which is said to be the largest in the world, very serious 
consequences would ensue, as thismine extends a very great 
—— under extremely populous districts surrounding North. 
wich, 

Sree, Maxine tn CuinaA.—In the manufacture and use of 
steel, the Chinese appear to have attained a very early and 
remarkable proficiency. Chinese records do not enlighten us as 
to the precise period at which the art of reducing metals from 
their ores beeame known in that country ; but it is evident that 
it must have been some centuries before the Christian era, 
Mention is made of steel in the most ancient of the Chinese 
writings, and Leih-tze, an author who flourished about 400 B.C., 
described the process by which it was made. In the Yu Kung 
section of the Shoo King, Book I., it is stated that among the 
articles forming the tribute of Yu were nautical gem stones, iron, 
silver, steel, stones for arrow-heads, &c. Legge points out that, 
in the time of the Han dynasty, ironmasters were appointed in 
several districts of the old Lian-Choo to superintend the iron- 
works. With the exception of this e, however, it is con- 
sidered probable that there is no distinct allusion to iron in 
Chinese writings older than 1000 B.c. Steel continues to be 
manufactured in China up to the coe day. Mr. James 
Henderson, a commissioner of Li-hun-chung, the governcr- 
general of Chillili, a minister of the young King of China, states 
that the “steel which comes to Tein-tsin from the Upper Yang-tse 
is highly prized, and bears much higher prices than the Swedish 
steel imported into China.” 

THE ANGLO-AMERICAN Brush Evectric Corporation, 
Loutep.—A company has been formed under this title, with a 
capital of £800,000 in 80,000 shares of £10 each; Sir Hen: 
Tyler is the chairman, and the names of the eight directors which 
appear on the prospectus are those of good men. The new com- 
pany is formed to take over the business of the Anglo-American 
Company, which was established to introduce ‘Mr. Brush’s 
system of electric lighting, which has been fully described in our 
columns, into this country. We learn from the prospectus that 
a suitable and extensive factory has been leased and established 
in Lambeth, near the Waterloo Bridge and Charing Cross 
stations, and fitted with machinery manufactured by some of the 
best English and American engineering firms ; a large supply of 
dynamo-machines and of lamps arein course of construction ; and 
the buildings will allow of considerable extension of manufacturing 
facilities from time to time. The terms upon which the company 
transfer their undertaking to the corporation are as follows :— 
The corporation to pay to the company £100,000 in cash, and 
£100,000 in fully pai wp shares, for the whole of the patents for 
the United Kingdom, India, the Australias, New Zealand, and 
the Cape of Good Hope, and their peg for similar rights 
for France, Austro-Hungary, Italy, Spain, Belgium, and Sweden, 
as well as those which have been applied for in Russia, Denmark, 
and Norway. The above — includes, Testes, the 
valuable goodwill, and the plant, stock, contracts, and liabilities 
of the company, with the advantages of a running factory, an 
established connection, and an organised staff. The orders in 
hand and those partly executed will be handed over to the cor- 
poration, which will be in a position at once to carry on business 
on an extensive scale. e profits of the corporation will arise 
from (1) the manufacture and sale of dynamo-machines and 
lamps, and the sale of carbons; (2) the sale of continental, 
colonial, and other patent rights; (3) the letting out of lights 
worked from central positions ; (4) contracts with corporations 
and other public bodies, and with private firms and individuals, 

Tue Society or twenty-sixth annual general 
meeting of the members of the Society of Regiiens was held on 
Monday evening last, the 13th inst., in the Society’s Hall, 
Victoria-street, Westminster. The retiring president, Mr. 
Joseph Bernays, occupied the chair. The following gentlemen 
were balloted for and duly elected as the council and officers for 
the ensuing year, viz.:—As president, Mr. Charles Horsley ; as 
vice-presidents, Mr. J. Church, Mr. F. E. Duckham, and Mr. 
Arthur Rigg 5 as ordinary members of council, Mr. 8. Cutler, 
Mr. C. Gandon, Mr. Perry F. Nursey, Mr. Thos, Porter, M:. 
W. Schinheyder, Mr. R. Berridge, Mr. C. J. Light, and 
Mr. Henry Robinson, the three last-named gentlemen being new 
members of the council; as honorary secretary and treasurer, 
Mr. Alfred Williams; and as auditor, Mr. W. H. Bennett. 
The president announced that premiums of books had been 
awarded by the council to Mr. G. M. Ward for his paper ‘‘On 
the Utilisation of Coal Slack in the Manufacture of Coke for 
Smelting,” and to Mr. W. Worby Beaumont for his paper ‘‘ On 
Steel as a Structural Material.” ‘he proceedings terminated b 
unanimous votes of thanks being passed to the president, council, 
and officers for 1880, which were duly acknowledged by them, 
The annual dinner of this Society took place on Wednesday 
evening at the Guildhall Tavern. A large f b 
and their friends was present, including Mr. Joseph Bernays, 
the president ; Mr. Charles Horsley, the president elect for 1881 ; 
Messrs. Thos. Porter, Jabez C Souk vice-presidents, and Messrs. 
C. Gandon, Perry Fairfax Nursey, Robert P. Spice, W. Mac- 
George, members of council; Mr. W. Adams, past president ; 
Mr, Alfred Williams, honorary secretary and treasurer; an 
Mr. B. Reed, secretary. ‘The president, in giving the toast of 
the —- congratulated the members on the fact that the 
Society of Engineers had been so far eminently satisfactory, and 
hoped that ere long they would be able to boast that they had 
become one of the most important and the most indispensable 
of the institutions of the country. The toast was responded 
to by Mr. Charles Horsley. Many other toasts were pe . 
‘Lhe musical arrangements by Mr. Montem Smith left n thing 
to be desired, 
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RAILWAY MATTERS. 


On continuous brakes the Great Eastern Railway expects to 
expend £85,000 during the next three years, 

‘AN arrangement of point mechanism has been made by Messrs, 
Whitehead, Hodgson, and Dodd, of Winsford, Cheshire, in which 
the point rail has a vertical, in place of a horizontal, motion. 

Firty-Five per cent. of the stations of the Great Eastern Rail- 
way have now interlocked points and signals, but the company 
estimates its expenditure under this head for the next three years 
at £100,000, 

In our last impression we referred to the 1 number of 
engines which the Northern of France Railway Compan 
— in Vienna. The 50 locomotives to which we referred 
are, we learn from the Liverpool Journal of Commerce, to be 
manufactured, 30 at the Floridsdorf Works, and 20 at the 
Weiner Neustadt Works, ‘The price to be paid is £2,200 per 
engine with three axles, and per engine for engines with 
four axles. 

AccorpING toa Board of Trade report on the collision which 
occurred on the 5th ult. at Newbridge station, on the Great 
Southern and Western Railway of Ireland, this collision was one 
of a class which can only be effectually prevented by the traffic 
being worked on the block system. _‘* It is to be regretted,” says 
the report, ‘‘ that this system is making so little progress on this 
important and prosperous line, the last returns showing only 
eight miles so worked out of a total length of 477 miles,” 


* THE reason the goods trattic is so bad in North Norfolk,” said 
the chairman of the Great-Eastern Railway Company at the 
recent general meeting, ‘‘and on all our coast, is that the whole of 
the district is permeated with good navigable rivers, ba which 
eome large ‘billyboys’ and coasting vessels, and take the goods 
from the warehouses on the river side to the warehouses on 
the Thames. We cannot venture to compete with this, as it 
would not pay the cost of the carriage. erever we touch the 
sea coast and these rivers, the traffic is reduced to a minimum, 
and becomes unremunerative.” 

Tue Board of Trade report on the collision which occurred on 
the 4th ult. at Warrington, on the Cheshire lines, concludes as 
follows :—‘‘ The frequency of collisions such as this, arising from 
mistakes in block signalling, should lead companies to consider 
the desirability of some further precaution in the shape of a com- 
bination between the electrical block instruments and the out-of- 
door signals, which would prevent the mistake of one man being 
the cause of a collision of this nature. A system of the sort is in 
use on the London, Chatham, and Dover and the Metropolitan 
District lines, and is stated to be working satisfactorily.” 

THE announcement is made, says the American Manufacturer, 
that a contract has been closed with a emete to furnish 
£8,000,000 to complete the Northern Pacific Railroad from Puget 
Scund to Lake Superior. At this time the road is built from the 
city of Duluth, on Lake Superior westward to the Little Missouri 
river in Western Dakota. By the beginning of January the 
track will creep over the Montana line to a point but a few 
miles east of Fort Keogh. On the western end of the line the 
Pend D’Oreille division running from Ainsworth, Washington 
Territory, to Lake Pend D’Oreille, in the northern corner of 
Idaho, will be completed this year. The main work to be done 
is the completion of the line between Fort Keogh and Lake Pend 
D’Oreille. 

Iv concluding a report on the collision which occurred on the 
6th ult. near Dalreoch, on the North British Railway, when a 
light engine, tender in front, which was returning from Dalreoch 
to Balloch at 7.28 p.m., ran by mistake for about 450 yards on 
the up line, instead of crossing on to the down line, and came 
into collision with the engine of a mineral train of ae 
empty wagons and brake van, which was slowly approachin 
Dalreoch upon the up line, Major Marindin, after speaking o 
the’value of disc signals at the points of cross-over says :— 
“ Even as it was the driver might have averted the collision if 
his engine as well as his tender had been fitted with a brake.” 
As the operation which the engine was performing is one of 

lar weekly occurrence, he recommends the company to pro- 
vide a signal, to ensure its being properly carried out in fu’ 
and to consider the propriety of providing brake power on 
their engines. 

Ar the recent meeting of the shareholders of the Great Eastern 
Railway Company, the chairman said :—‘‘ You all know how 
much fiat district we pass through, and how valuable many of 
the Fen farms are. There are in mm Foie of our district large 
and wide turnpike roads, which have been practically di for 
traffic. We pro to try a system of steam tramways on a 
small scale from Wisbeach, through a very pice district, to 
Upwell and Outwell. —1t will be six miles {long. It is received 
with favour in the district, and we propose to try that as 
an experiment. It will be of very little cost, about £3000 per 
mile. We shall use it both for passenger and goods traffic. I 
think it may be made the beginning of meeting the wants of 
districts where railways proper will not pay, by having a system 
of these tramways which will communicate with the vi and 
bring the agricultural produce to our market. The cost, I think, 
is £20,000 for the six miles,” 

Captain Ayres, whose death at a oon age was noted recently 
in Paterson (N. J.) Press, October 28th, was the inventor of the 
present bell-rope system on railroads. When he commenced 
running on the New York and Erie Railroad, the locomotive had 
no cab for the engineer—nothing but a framework. There was 
no way to go over the cars nor for the engineer to communicate 
with the conductor when the train was in motion. In those 
days, instead of the conductor running the train, as at present, 
the engineer had entire charge, and the conductor was a mere 
collector of fares and tickets. In 1842 Ayres inaugurated a 
system of signals by a cord running over the cars to the engine, 
where it was attached to a stick of wood. Ayres’ engineer, a 
Dutchman named Hamill, resented the innovation, cut the stick 
loose, and the conductor and engineer had a fight at Turner’s 
over the matter, Ayres whipping his engineer badly, and there- 
after conductors, and not engineers, have had charge of trains. 
Soon after, the bell-rope and gong went into general use. 

Tue harbour-master of Madras, Mr. T, E. Marshall, has 
written a pamphlet, advocating a scheme for a canal across the 
Malayan Peninsula, which he believes would enable the English 
mails for Hong Kong to be delivered in twenty-nine days and a- 
half, or a saving of six days and a-half on the present route. 
‘The approaching completion of the Madras harbour works will, 
it is anticipa ive the port smooth water, and lead to the 
disappearance of the surf which at present renders landing so 
difficult an undertaking ; and Mr. Marshall’s scheme is that the 
China mails should, instead of being conveyed via Galle and 
Singapore, be carried from Bombay to Madras by rail, and 
from Madras across the Malayan Pcninsula into the Gulf of 
Siam, and thence to Hong Kong. Either a canal or a railway 
would be ne across the Malayan Peninsula, and Mr. 
Marshall believes the former to be practicable. He proposes 
the canal should be cut from the right bank of the Pakchan 
river, the entrance to which lies in lat. 10 deg. north, and long. 
98 deg. 32 min. east. By utilising the river, which is navigable 
at present to a great extent, for a distance of thirty miles, the 
town of Pakchan would, he says, be reached, where the extreme 
width of the peninsula to the eastward is only twenty-six miles 
across, . Marshall confesses that ‘there may be insuperable 
difficulties in the way of a canal owing to the very mountainous 
nature of the country ;” but, in case the canal should be imprac- 
ticable or too expensive, he falls back upon a railway, and urges 
that, as the country is fertile and productive, and — popu- 
lated, the line would be successful. The Hong Kong Daily Press 
fears that there is no chance of the scheme ever proving a 
financial success. 


NOTES AND MEMORANDA. 


Gass, when equally expanded, shows no electrical double 
refraction under electrical forces. 

Rock or swamp maple, says the Scientific American, is a better 
step for a turbine than either lignum vite or elm. 

By unequal electrical expansion solid and liquid substances are 
unequally diluted and become double refracting, as other similar 
substances do when heated. 


Tue electrical piercing of glass and other substances is a result, 
according to Professor Catach, of the unequal electrical expan- 
sion of the insulator in different places, 

ELECTRICAL change of length and volume takes place in glass 
nearly in the same ey with increase of temperature, as the 
dielectric constants, or the electrical conductivity of the glass. 

In flint glass electrical expansion takes place equally in all 
directions, as in the expansions produced by increase of tempera- 
pee independent of the character and direction of the electrical 

orces, 

Tue record of the duration of sunshine is effected by means of 
an instrument in which a strip of paper moves at a known velocity 
ast the focus of a glass sphere, by which it is charred durin 
45 sunshine. The instrument was first designed by Mr. J. 
F. Campbell, of Islay, in 1855, and has been perfected by Prof. 

G. G. Stokes, F.R.S. 

AccorDING to architects the approximate cost of buildings per 
cubic foot is about as follows :—Cottages, factories, and work- 
shops cost about 4d.; small country house and middle-class 
houses, 6d. to 8d.; mansions, main building, 10d. to 15d.; man- 
sions, servants’ quarters, stables, &c., 6d. to 10d.; lunatic asylums, 
workhouses, and the like, 7d.; town halls, law courts, and such 
public buildings, over 12d. 

In buying standing timber the length is taken as high as the 
tree is 2ft. in circumference ; then at half this height the stem is 
measured for the mean girth. A quarter of this girth is assumed 
to be the side of the equivalent square area. ostly the buyer 
has the option of girding any part below the half height as the 
measure. All branches are measured in as far up as the girth of 
the stem measures the 24in. girth. 

Art a recent meeting of the Paris Academy of Sciences, a paper 
was © on the enrichment of plumbic earths by a current of 
compressed air, by M. Delesse. The apparatus, called trieur a 
soufflet, effects a sorting of pulverulent matters, which cannot be 
separated by water. Earths of very fine «rain cannot well be 
treated with it, and unfortunately it is they that contain most 
lead. The lead dust produced is unhealthy for the workmen. 

Ir is worthy of record that two Atlantic cables have been 
successfully laid during the present year; but that success in the 
operation has become so much a matter of course that its occur- 
rence has attracted little public attention. Two cables, each of 
more than 500 miles in length, have been laid across the Medi- 
terranean ; and the iy poe has been placed in telegraphic 
communivation with this country by a le of not less than 
4400 miles, 

M. Destre CHarnay, who is making explorations in Mexico, 
states that he has discovered a Mexican Pompeii, at Tula, not 
less interesting than the city buried by the ashes of Vesuvius. 
One house which he has exhumed contains twenty-four rooms, 
two cisterns, twelve corridors, and fifteen staircases. Among 
the articles found are porcelain, faience, glass, tiles, and earthen 
water pipes, or pipes which by their size and position seem to 
have been used for the conveyance of water. 

THE improved French method of preserving wood by the appli- 
cation of ws is said to be found to work well. The plan is to 

ile the planks in a tank and to put over all a layer of quick- 
on which is gradually slaked with water. Timber for mines 
requires about a week to be thoroughly arene and other 
wood more or less time, according to its thickness The material 
acquires remarkable consistence and hardness, it is stated, on 
being subjected to this simple process, and the assertion is made 
that it will never rot. Beechwood prepared in this way for hammers 
and other tools for ironworks is found to acquire the hardness of 
oak, without ing with any of its well-known elasticity or 
toughness, and it also lasts longer. 

In the course of his a address as president of the New- 
castle Chemical Society, Mr. Swan exhibited the electrical blow- 
pipe of M. Jamin. It consists of a pair of carbon pencils—an 
electric candle, in fact—surrounded by a coil of insulated copper 
wire wound a few inches distant from the pencils in the plane of 
their axes. The current is so led that, in circulating round the 
coil, it will attract the electric arc formed at the lower end of the 
carbon pencils, and cause it to flash out almost in the form of a 
fish-tail gas flame, This spreading out of the arc is the special 
feature of the action of the apparatus. It facilitates the applica- 
tion of the heat of the electric arc to the fusion of refractory 
substances, and enables us better to take advantage of this little- 
used means of producing a very high temperature. 

THE amount of air required and the heat evar 4 gas 
lights may be approximated sufficiently near for practical pur- 
poses thus :—The specific gravity of gas is about half that of 
atmospheric air, or 0°038 lb. per cubic foot, and requires for com- 


plete combustion 0°038 Ib, X 17 = 0°65 Ib. of air, or 2° — g-44 


0077 

cubic feet. Each cubic foot fo burned emits about 600 units 
of heat. An oil lamp with a good wick consumes about 154 grains 
per hour = 35 lamps per pound. Each pound of oil requires 156 
cubic feet of air for ray ore combustion, and generates about 
16,000 units of heat, or 460 per lamp. Candles six to the pound 
may be reckoned the same as a lamp consuming oil, each candle 
burning about 170 grains per hour. 

THE importance of ety face of pulleys with leather is 

ised by but few persons having charge of machinery. Full 
50 per cent. more work can be done without the belts slipping if 
the face of the pulleys are so covered. Leather belts used with 
the grain side to the pulley will not only do more work, but will 
teat lomger than if used with the flesh side to the pulley. This is 
owing to the fact that the grain side is more compact and fixed 
than the flesh side, and more of its surface is brought in contact 
with the pulley. ‘The smoother the two surfaces, the less air 
will pass between the belts and the pulleys. The more uneven 
the surface of the belt and pulley the more strain is necessary to 
prevent the belt slipping; for what is lost 5 Aa of contact 
must be made up by extra strain on the belt. ther belts, with 
the grain side to the pulley, can, according to ‘‘Calvert’s 
— Almanack,” drive 34 per cent, more than the flesh 
side. 

For testing drains and detecting rage ge a@ correspondent 
writes to the “Journal of the Society of Arts”—‘*My prac- 
tice at present is to use an ounce of the Mitcham pepper- 
mint oil for each house that we test, costing 2s. 6d. I 

refer to shake up the oil thoroughly with water in the 
argest available bottle, before pouring it down. It does not 
dissolve in the water, nor does it really mix with it, but 
it forms a strong-smelling emulsion, which answers the pur- 
pose just as well as a true solution in alcohol would. We have 
tried the foreign oil, which can be bought at about half the price, 
but we find that it is only half as strong, or in other words makes 
only half the quantity of emulsion, so that there is no economy in 
using it. An oil as strong smelling as the Mitcham oil, but not 
so highly refined, and which could be sold cheaper, is wanted. 
The person who pours the oil down should not mix among those 
who are trying to detect any escape of it from drains or pipes, as 
he brings an amount of the vapour adhering to his clothes, which 
makes accurate observation of leaks impossible. Ether, which I 
formerly used, was not so bad in that respect, but it was too 


expensive, and also rather dangerous. 


MISCELLANEA, 

THE bronze medal of the Cornwall Polytechnic Institute has 
been awarded to Mr. J. Stannah, of Southwark Bridge-road, for 
his pendulum pump. 

Tue Royal Agricultural Society’s show in Osmaston Park, near 
Derby, next year will open on Wednesday, the 13th July, and 
close on the following Monday evening. 


Tue following appointments have been made at the 
Admiralty :—Joseph UO. Wilson, engineer, to the Indus, for the 
-_ ler ; and William Walker (a), engineer, to the Indus, for 
e Wasp. 

Ow1nG to the expiration of their lease, Messrs. James E. and 
Samuel Spencer—The Rustless and General Iron Company— 
have ‘reinoved from 97, Cannon-street, to 3, Queen-street-place, 
Cannon-street, and Three Cranes-lane, Upper Thames-street. 


Tue Bristol Gas Company, which pays and receives a dividend 
of 10 per cent., in its last tender for lighting public lamps, in- 
creased the price 1d. per 1000ft. The sanitary authority have 
declined to accept the tender, and have given notice to refer the 
matter to arbitration, at the same time authorising the expendi- 
ture of £600 in experiments with the electric light. 


Tue French Great Western og, pod instituted last year a 
competition in the large hall of St. Lazare station, between the 

Jablochkoff and Lontin light and the Gas Company. The con- 

clusions were in favour of the electric light, but the Gas Company 

having declared that the special price charged on the Great 

Western Company should be abolished if the company declared 

in favour of gas, the gas-lamps have been restored. 

A NEW iron screw steamer of 1100 tons, built and engined by 
Messrs. W. Simons and Co., has just been launched from their 
works at Renfrew. She is named Ballycotton, and is the property 
of the Clyde ape Company, Glasgow. She is fitted with com- 
pound engines of 600 horse-power, and steam loading, discharging, 
mooring, steering, and hoisting appliances throughout, and is 
intended for the Glasgow and South of England trade. The 
Ballycotton is the sixth steamer this firm have built for the 
Clyde Shipping Company. 

Tue Corporation of Liverpool, under the Act of Parliament 
obtained by them recently, have now decided to make the experi- 
ment of lighting a large portion of the city by electricity, and 
they have accordingly invited tenders for lighting all the impor- 
tant ae including St. George’s-place, Islington 
Market, and a part of William Brown-street, Lime-street, 
London-road, Dale-street, Castle-street, Lord-street, Church- 
street, Bold-street, Ranelagh-street, and the open spaces near 
the Prince’s and George’s Docks and St. Nicholas Church. The 
new lighting will begin on the 1st February next. 

Tue Bulgarian Government are endeavouring to obtain 
specimens of the Lowe Magazine rifle at Berlin, but it is 
very questionable whether in the existing relations between the 

erman Government and the inventor the request can be acceded 
to. The Russian Government has, according to a correspondent 
of the Standard, already adopted the Kernke mechanism, an 
apparatus similar to the one constructed by Herr Lowe, but 
supposed to be of inferior efficacy. The French and Austrian 
Governments are meditating the introduction, the one of the 
Vetterli, the other of the Kropotschek magazine rifle. 

Calvert's Mechanics’ Almanack and Workshop Companion for 
1881 has been published. It is the eighth year of its publication, 
and at the very low cost of fourpence is an exceedingly useful, 

ractical, and interesting little pamphlet for the artisan and 

andicraftsman. Besides the almanack, it contains numerous 
notes on engineering, building, and workshop matters, useful on 
land and at sea. It contains articles specially written for it on 
The Employers’ Liability Act; P: elograms of Forces and 
Strains in Structures; Iron and Steel Manufacture; Invention 
as a Road to Fortune; and Notes on Screw Propellers, Ventila- 
tion, Screw-cutting, and others too numerous to mention. It is 
carefully edited, but we notice that in describing a diagram for - 
showing the strains in a connecting-rod and crank, the strain on 
the crosshead guides is given as that on the crank, 

GREAT uncertainty exists as to the conditions which create or 
contribute to the premature ignition of blasting charges, and a 
day was recently devoted to experiments at Woolwich in the hope 
of eliciting some information on the subject, and perhaps 
avoiding the recurrence of such accidents in future. Charges of 
gunpowder were accordingly subjected to violent treatment of 
various kinds, but in no case did blows or pressure bring about 
an explosion, however excessive the application. The bursting 
of a rocket in the factory adjacent on the same day was a remark- 
able illustration of the accidents which the experimenters, with 
all their endeavours, failed to imitate. The rocket was fully 
charged, and the maximum pressure had been applied in safety. 
It is the rule, however, to leave the pressure on the rocket for one 
minute after reaching the maximum, and it had been so left for 
three quarters of a minute when the explosion occurred. The 
usual conjectures that such accidents are produced by an atom 
of grit, the friction of the tamping tools, or any such causes, are, 
therefore, untenable in this case, and the origin of such explosions 
remains unknown. 

Arter the exhibition of rock drills before the Mining Insti- 
tute of Cornwall, on Truro-green, Thursday afternoon, December 
9th, there followed a very interesting series of experiments with 
Messrs. Bickford, Smith, and Co.’s patent igniters and instan- 
taneous fuses. These appliances were successfully exhibited at 
the 1879 exhibition of the above Institute, but the present experi- 
ments were more complete and extensive, and it was obvious_ 
that the year’s additional experience had enabled Messrs. Bick- 
ford, Smith, and Co. still further to complete their ingenious 
little arrangement for simultaneous blasting. A series of seven 
patent igniters were fired on the green in the presence of a large 
crowd of spectators, the igniters containing from four to twelve 
instantaneous fuses each. Some of these were of the quality 

repared for dry soil; one contained the large and well-coated 

use adapted for sub-aqueous blasting, but the majority were 
made up with a neatly covered tape instantaneous fuse, such as 
would be commonly used in ordinary mining and moderately 
damp places, in each case, however, the promptness of the explo- 
sion was equally complete, the only difference to the eye and ear 
being that the more heavily coated fuses produced a louder report 
than those more lightly made and designed for dryer ground ; 
and in each case it was obvious that had the instantaneous fuses 
in om whether four or twelve, been attached in actual 
working each to a charge of explosive, the result would have 
been a simultaneous blast of the whole number of charges, an 
effect which is found important in many driving operations, 
especially where the boring machines are employed. The 
cost of these fuses is, of course, considerably greater than that of 
the ordinary and more ns a constructed safety fuse, but com- 
pares very favourably with the expense of electric appliances, 
with which alone they have to compete in producing these 
instantaneous effects. The experiments concluded with the 
burning of a piece of instantaneous fuse more than 
100ft. long, reaching almost entirely across the green, 
the intensely rapid flash of which caused x0 little sensation 
amongst the crowd, and tended to confirm the statements of 
those who have scientifically tested it to the effect that its s 
exceeds 100ft. per second. The experiments were conducted by 
Mr. George J. Smith, of the firm of Bickford, Smith, and Co., 
and were watched by Captain Josiah Thomas, president of the 
Institute ; Captain Teague, of Trelske, vice-president ; Captain 
W. Teague, of Carn Brea ; Mr. John Hocking, C.E., Mr. Rich, 
and many other members of the Institute and mining public. 
The opinion of the executive of the Institute respecting this 
latest invention of Messrs. Bickford, Smith, and Co. is suffi- 
a indicated by their award to it of the silver medal of the 
society. 
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AUSTRIAN BREWERY PLANT. 


BREWING IN AUSTRIA. 
No. VII. 

As a specimen of an Austrian brewery, and of the 
apparatus used therein, Figs. 47 and 48 illustrate in 
plan and section the arrangements adopted in a modern 
establishment. The malt crusher is placed in the loft 
above the boiling house and fed by anelevator. The 
malt wagons are fitted with a hopper, and are manipu- 
lated on rails, which run from beneath the crusher over 
the weighing machine B to the feed pipe C, which commu- 
nicates with theauxiliary mashingapparatus D,and through 
it with the mash tun E. The mash and clearing tun E is 
ene at such a height that the mash and wort can run 


own into the mashand wort panGbygravity. Thestirrer | 


is suspended and driven byshafting, the flues surround the 
pan to the height of the lowest level of water in practice, 
and the draught is regulated bya damper. A steam dome 


M with pipe and movable cover for giving admission, com- | 


pletes the pan. The return of the boiling mash to the mash 
tun, as well as of the boiled mash to the clearing tun, 
is effected by a centrifugal pump K, with the necessary 
pipes, valves,and taps. The pipe by which the mash is 
rought fromthe pantothe tuncan beturned round tocon- 
vey the contents when sufficiently boiled to the clearing 
vat. The wort is run from the clearing vat to the reservoir 
or back, and from there into the enclosed square wort pan. 
The wort when strained is raised by a centrifugal pump 
to the cooling back. The average proportion in  ¥ new 4 
is about 1 bushel of malt to 21°15 gallons'of beer. The 
system of cooling in Austria is much the same as 
t adopted in England, excepting that the use 

of ice is, as we have explained in previous articles, 
more general, and the action more rapid and better for 
the beer. The wort arrives at the cooler with a tem- 
perature of 200 to 208 deg., and is reduced as rapidly 
as possible to 55 to 65 deg., as the best for com- 
mencing fermentation, requiring from six or seven huurs 
to twelve or fifteen—the shorter the better—and as the 
temperature of the outer air should, if possible, not 
exceed 50 to 55 deg., spring and autumn are chosen as 
the seasons best suited for brewing. The amount of ice 
consumed in the operation can easily b2 calculated ; for 
1b. of ice requires the heat contained in 2 lb. of boiling 
water to melt it, therefore to reduce 5000 1b. of wort from 
say 50 deg. to 45 deg., or 5 deg., requires 5x 5000 = 
25,000 deg. of “cold,” and as 1 lb. of ice absorbs about 
1804 deg., we get “ee deg. = 139 Ib. or approxi- 
mately 28 lb. of ice for every degree ; with the improved 
refrigerators of the present day this amount is materially 


reduced. 
462, A is the malt wagon ; B, 


In the illustration, 
weighing machine ;C, feed-pipe for malt ; D, a mash- 


KILN HEARTH 


ing a : 
floor earing battery ; 
; K, pump; L, 
M, steam dome ; N, cover to tun; 
| manipulating N ; P, transmission ; 9, door for removin 
— ; R, valve for running off ; X, chimney ; Y, 
| boiler for warmin water ; Z, reservoir. 
| A new method of resuscitating beer that has lost 
| its carbonic acid has been devi and is coming 
into use in Austria. The method here adopted spe- 
| cially recommends itself from the simplicity of its 
application, and from the economical use of the carbonic 
acid that otherwise escapes from newly-barrelled beer to 
give life to the contents of other barrels which have be- 
| come flat through the loss of this important adjunct to 
their vitality. As will be seen from the engraving, Fig. 
49, the arrangement consists of a short nom pipe a, 
| which is screwed into the bung of a newly-filled barrel 
| longer copper pipe with a pear-shaped rose fitted throug’ 
| the bung of the onl in which the beer has become —pe 
| and projecting into the same to about three-quarters o: 
| its depth, and of the junction pin C, whose length depends 
| on the position of the barrels. The internal diameter of 
| the pipes is fin., and the junctions are made air-tight 
| with pitch. ‘The mode of procedure is as follows. The 
| apparatus is fixed as shown in Fig. 49, as soon as the 
| barrel A, containing the fresh-brewed beer, has been 
| filled to within a short space of the top. Both the cocks a, 
| b, are kept closed for from twenty-four to forty-eight hours 
| ental the pressure in A is considerably increased ; they 
| are then gradually opened, and the carbonic acid ——s 
| from A passes over into the flat beer in the barrel B, an 
| entering at a considerable depth, is dispersed and absor' 
| on its way upwards. The barrel B must be tapped to 
| test the alteration that takes place, and a small quantit 
| repeatedly drawn off to excite a movement of the liquid, 
| and promote the distribution of the carbonic acid. The 
| passage through and absorption of the carbonic acid by 
| the flat beer assists in clearing the latter as theacid is taken 
| up by the liquid, and precipitates particles which would 
otherwise ie the beer cloudy. The barrel A must not be 
filled up, or beer, as well as carbonic acid, will escape into 
the old beer, and the principle is to give life to old beer 
and not to institute a new and independent fermentation, 
which would inevitably follow an admixture of two 
separate brewings, and prevent the immediate consump- 
tion of the resuscitated beer. The experiment can 
illustrated by connecting two bottles, as shown in Fig.50, 
in which the letters A.and B refer respectively to the 
| fresh-brewed and stale beer. The carbonic acid escaping 
| or as a rule allowed to escape, in the cellar from a barrel 
} Ons 0} r that ost its carbonic acid, by being 
| placed either between a couple of large barrels contain- 


watering gre for damping ; | 


ity. 


or Measuring and Weighing Barley, Malt, 
&c.—A reliable machine of this kind is a itive 
necessity in every brewery, whether it be required by 
the excise authorities—as in Germany—or merely be used 
as a check on the store books. Hitherto the apparatus 
most in use has been the one shown in Fig. 43, con- 
structed by Messrs. Engelhart and Co., of iirth, It 
consists of a revolving drum B in the cylinder A with the 
gauging vessel running at an angle through it, which 


alternately, at opposite sides, is open at the np to the 
hopper, composed by the cover plates EE, and at the 
bottom to the hopper F, which leads to the ng 


rollers V. The drum B pivots on the spindle 6' in the 
step a and turns in the ring a' which is lined with 
lignum sanctum. A similar packing at the top with 
set screws prevents any escape of dust. The cylinder d 
worked by the set screw d' in the drum B is for regulat- 
ing the contents of the gauging vessel according to the 
specific gravity of the grain. The drum is driven 7 a 
worm wheel on its outer edge and the pinion G, which is 
connected with a pulley H loose on the spindle I' driven 
by the sheave I. When the lever e° is free it engages in 
the pin e* by means of the fork at its extremity, exerts 
a pressure, of the excentric attached to H, on the ring 
e*, and sets the apparatus in motion. When, however, 
the lever e° is held fast by the pulley, the excentric e is 
not brought into contact with the ring e*, and the pulley 
H and the pinion G run loose on the spindle and the 
apparatus is out of gear. The two funnel-shaped copper 
rings MM, with the intervening cone N, are p! 
in their several positions to produce an a pressure 
of the malt on the gauging vessel. The quantity 
of grain is recorded by clockwork. There is an auto- 
matic arrangement to prevent a more rapid influx of 
malt than the rolls can crush. From five to ten gaugings 
per minute can be worked, and as the contents are either 
5 or 10 litres, aonpouny beg the size of the apparatus, from 
40 to 160 bushels can measured per hour, | 
Apparatus for Filling Beer from the Store Vats into the 
Transport Barrels.—The apparatus consists of an air 
chamber, as shown in Fig. 45, into which air is pum 
until a pressure of four atmospheres is obtained. The 
air vessel is then put into communication with the store 
vat by means of a tube, in which the pressure is redu 
pransgnrserte one-half one atmosphere, and a small cock 
ig. 46. The tap is then opened in the vat and the beer 
driven by pressure of the air into the barrels without 
coming in contact with theatmosphere. The advantages 
are that no carbonic acid is lost ; a vat can be left half 
empty without risk of damage, while the remainder of 
the beer is under pressure, and if preemure. sufficient 
ne the operation can be conducted in a chamber 
above the cellar, as the less the latter is disturbed the 
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better for the beer. The question is exciting a good deal 
of interest whether this manipulation is injurious to the 
beer as an article of consumption or not. The theoretical 
brewers, i.¢., the professors of chemistry, whose vocation 
it is primarily to induct the rising generation into the 
mysteries of the different arts of manufacture, condemn 
the practice as prejudicial to health. The practical 
brewers, on the other hand, whose very existence as manu- 
facturers depends on their supplying the public with 
good and palatable beer, defend the practice with equal 
w:rmth. The result is still undecided, but some of the 
legal officials seem inclined to support the chemists, and 
are trying to enforce their condemnatory verdict. The 
use of this apparatus in ordinary beer restaurants has 
already been forbidden in Briinn, so that in public-houses 
where the consumptici. is not rapid the public are con- 


demned to satisfy their tnirst with the flat remainders of | ance of the port rendered such improvement most desirable. 


long tapped 
siderable portion of their contents. 

Kilns.—Various forms of kil { 
most improved, on the system of Herren T. W. Engelhardt 
and Co., is shown in Fig. 44. Concerning this kiln we shall 
have more to say. The general features of its construction 
are shown so clearly in our engraving that little description 
is necessary, 


PROPOSED MELBOURNE HARBOUR WORKS. 

Ear.y in 1878, Sir John Coode, at the request of the Com- 
missioners of the Melbourne Harbour Trust, visited Australia 
with the object of examining into and reporting upon certain 
improvements which were contemplated to enable vessels of 
the largest class te reach that city. The increasing import- 


or the landlord to the loss of a con- | The reports of the Department of 


ns are used, one of the | has increased. 


e and Customs contain 
figures proving how largely the resort of shipping thither 

In 1868, the tonnage of imports and exports 
was 1,194,373 tons, and in 1877 this had increased to no less 
an amount then 1,682,908 tons. Taking the mean of the 
three years, 1868, ’69, and ’70, as compared with that of 1875, 
76, and °77, we obtain a relative increase of 26 per cent. during 
the period referred to. It says much for the development 
of the trade that it had so increased under the conditions 
which hampered it; for even to the present time at which 
we write, except under exceptional circumstances, vessels 
drawing more than 13ft. of water cannot zeach the city with- 
out risk of grounding, and all ships having a draught in excess 
of that named have to discharge and take in their cargoes at 
the piers in Hobson’s Bay, more than two miles from the 
city. The accommodation at those piers, too, is utterly 
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insufficient for the larger class of steamships now employed. 
in the trade, the soundings, as will be seen by the chart on the 
preceding page, compelling such shipsasthe Lusitaniaand Orient 
to anchor at a considerable distance from the Sandridge piers. 
The pro which were handed to Sir John Coode on his 
arrival for overcoming these difficulties were, first, those 
which would involve the formation of an entirely new and 
direct cut or channel from Hobson’s Bay, at or near Sand- 
ridge, to the city, and secondly, those which contemplated 
the improvement to a greater or iss extent of the existing 
Yarra and Salt River channels, retaining the entrance in the 
Western bight of the bay. There were also included, in con- 
nection with these proposals, the formation of docks close to 
the city for the accommodation of the largest class of vessels. 
Consideration also had to be given to the provision for the 
free discharge of flood water from the interior of the country. 

It was to the determination of the preference that should 
given to the two proposals named that Sir John Coode had to 
address himself, and he soon found that to enable him to come 
to a right conclusion, fresh and extensive surveys of the bay 
and of the line of the two rivers above named were absolutely 
necessary. The preparation of these occupied a considerable 
time, and it was not until the 17th February, 1879, that the 
engineer was fully in a position to submit those receommenda- 
tions to which we purpose now briefly to refer. Just opposite 
to the city there exists a barrier of rocks known by the name 
of the “‘ Falls,” which, capped by an artificial dam erectei for 
the purpose of impounding fresh water for city use, completely 
stops the tidal flow, and prevents the clearance by its agency 
of the bed of the river below it and on to the sea at Hobson’s 
Bay, so that the mean depth of its channel does not now 
exceed some 13ft. This depth has not been affected by 
deposit since 1863, and as no extensive dredging has taken 
place, this freedom from silting may be held to be due to the 
scour of the land water discharging by its course. The rise 
and fall of the tide in the Yarra and Salt rivers is about 2ft., 
and observations taken by Sir John Coode show that this 
coincides — ae with the rise and fall in the bay 
itself. These observations also proved that the silt deposit in 
the bay had not caused any loss of depth within the 
radius of a quarter mile of the breakwater pier at 
Williamstown during the eleven years from 1867 to 
1878, though there had been heavy deposits in other portions 
of its area to the extent of from lit. to 5ft. These facts 
being established as data, it then behoved the engineer to 
determine to which of the schemes we have named the balance 
of advantage belonged. As regards that proposing to utilise 
the existing river channels, it was evident that the small 
range of tide rendered it n to ensure the mainten- 
ance of any increased depth, that the scouring power of the 
combined tidal volume and outrun of upland waters of the 
Yarra and Saltwater rivers should be utilised. To effect this 
it is requisite that these should be confined in a properly 
regulated channel, duly protected at the sides. Our 
engraving shows how Sir John Coode proposes to effect this. 
As regards the second scheme of a direct cut to the city, Sir 
John’s report points out that the scouring agency of the two 
rivers would be entirely lost, and this consideration bore 
strongly in recommending his advocacy of the first-named 
scheme. By retaining that agency the navigable approaches 
in the upper reaches of the Saltwater river would also be 
materially improved. On the other hand, there could be no 
reasonable hope of maintaining a proper deep-water entrance 
from the bay into tne direct cut proposed in the absence of 
a training bank or pier on both sides of the leading canal, 
which must be necessarily right across the Sandridge Flats. 
Although the direct cut would reach the city by the shorter 
route, the reduction in distance would so increase the velocity 
of the outgoing waters that the induced currents would be 
very prejudicial, if not dangerous, to navigation, it being cal- 
culated that such currents would attain a maximum velocity 
of about 4} miles per hour. 

For the reasons above reviewed, Sir John Coode was of 
opinion that although the artificial canal would be two and 
a-half miles less in length than the course by the rivers, and 
could be formed for less money, these considerations were 
outweighed by the disadvantages pointed out, and he had no 
hesitation, therefore, in deciding upon recommending the im- 
provement of the river by which vessels of limited draught 
now reach the city. The straightening of the course of this 
was also duly considered, with the result that no advantages 
were apparent in doing so save at the one point shown on the 
plan, to avoid the curve marked as Fisherman’s Bend. The 
works proposed in the river involve the formation of a 
channel with a guide bank on either side, and the present 
line of entrance to it would have to be shifted for the avoid- 
ance of heavy blasting work required for the removal of the 
“‘stumpy ” rock, which extends a considerable distance from 
the shore. This course would also avoid the existing sha‘ 
curve in the entrance channel at present used opposite Nort 
Williamstown. The proposed channel would have a depth of 
water sufficient to enable vessels of the largest class to reach 
the city. The engineer proposes that leading lights should 
be erected at frequent intervals along the left bank between 
the city and the bay, and by these the navigation of the 
channel would be as easy by night as during daylight. 

We have above referred to the necessity of providing 
dock accommodation at a point near to the city, and Sir 
John Coode’s scheme embraces a comprehensive design 
for such works within the- swampy land now in course 
of tion between the Yarra River and the city, 
on @ portion of it now known and marked on the plan as 
the West Melbourne Swamp. [For the existing trade 
of the port, Sir J. Coode considers that the accommodation 
afforded by the proposed dock marked as No. 1 would 
suffice ; but having in view the probable future extension of 
the trade and its requirements in this respect, he has shown 
how the further accommodation it may necessitate could be 
afforded by the construction of the docks marked Nos. 2 and 3, 
His report on this part of the subject deals mainly, however, 
with No.1. The entrance to this would be 120ft. in width ; 
the west side, 820ft. in length ; the north, 1500ft.; eastern, 
600ft.; and southern, 1950ft. The area of this dock would 


weighing 350 tons 


each, for the south and east walls, whilst economical considera- 


tions determined him to suggest open timber piling on the 
west side. For the north side he recommends simply sloping 
the ground with a pitched quay surface between the jetties. 
The report enters fully into Jetails as to railway and dis- 
charging and loading appliances, which space will not permit 
us here to enter upon. 

The estimates submitted by Sir John Coode for the execu- 
tion of his proposals appear to us to be very moderate in amount 
when the advantages which would be secured are taken into 
consideration, For the whole course of the river channel, 
with a depth of 22ft. at high water of ordinary tides, forming 
the training banks, and lining the slopes with rubble stone, 
and partially closing the junction of the Saltwater and 
Yarra rivers, he estimates £476,200. For No. 1 
dock, with its system of wharves, jetties, railways, and all 
other appliances and shedding, £646,400. For turning places 
in the river, basins for dredgers and barges, and a patent 
slip, £28,600. He further estimates for the establishment of 
a steam pontoon ferry, which he deems to be desirable, a 
sum of £12,000. The total required, therefore, to carry out 
the present proposals is £1,163,200. Sir John submits a 
second estimate of £83,600 in amount, as being the sum 
which would hereafter be required in addition to the above 
should the depth of the channel and docks be ultimately in- 
creased to 27ft. of water. The gross total, therefore, for the 
fuller scheme is only £1,246,800, and when the large outlay 
now being incurred at some of our Eastern ports, such as 
Madras and Colombo, is considered, this demand upon the 
resources of the wealthy city of Melbourne appears to us very 
moderate. 

The parliamentary constitution of the Australian colonies 
properly enables their residents to control public expenditure, 
and there are not a few of them, including the late Ministry 
of Victoria, which were adverse to the incurrence of it on large 
public works such as those we have described. Ministerial 
changes have, however, of late taken place, and under new 
auspices, the policy in respect to these proposals, which has 
hitherto stayed their execution, has been changed, and their 
immediate commencement has been determined upon. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


CHEAP PATENTS. 


Srr,—I have had some experience in taking out American 
patents, and I can assure Mr. Grierson that patents are seldom, 
if ever, obtained for £7. The Patent-office fees do not represent 
the cost, save in a very few exceptional cases. The average cost 
of a United States patent may be taken at £35; and by average, 
I mean that over 90 per cent. of the United States patents will 
cost this sum, and I am sure that any of your readers who have, 
like myself, had experience in the matter, will back me up. 

The true comparison stands between an American patent good 
for seventeen years, and an English —— good for three years 
—the first costing £35, the second £40. The great majority of 
American inventions are dead and buried before three years 
elapse; that is to say, they are not worked. The number of 
patents paying royalties, or bringing in any profits to the original 
inventors, in the States, is exceedingly small, and, curiously 
enough, the inventions which pay t are of English origin. 
The number of American inventors who make any money is 
much less than in this country. 

If Mr. Grierson has the courage of his convictions he will 
dispute what I have said no doubt, when I shall be happy, with 
— permission, to join issue with him, and I now challenge 

im to prove that any money is being made out of more than 10 
per cent. of the 200,000 patents now in force in the United States, 
and secondly to state what percentage of these patents is being 
worked or has been worked. I and a good many others will take 

. Grierson’s silence on this point as an evidence of defeat. I 
am anxious to see our patent law amended, and I can imagine 
ig ae mischievous or tending todo more harm to a good 
cause than the wild and illogical assertions made by Mr. Grierson. 
It is I think much to be regretted that the Society of Engineers 
pushed their idea of liberty of opinion so far that they permitted 
the paper, which I had the misfortune to hear, to be read. 

London, December 13th. PaTENTEP, 


Srr,—Although it is a well-understood rule that societies are 
not responsible for papers read at their meetings, precautions 
are not infrequently taken to prevent the dissemination of non- 
sense. According to Mr. Grierson—the name is unfamiliar to 
me, except in connection with the Great Western Railway Com- 
pany—this country annually sustains a drain of nine thousand 
skilled artisans of the highest class who emigrate to America 
solely on t of the beneficent patent law which reigns there! 
Can he furnish the names and circumstances of even nine, giving 
—— of the number and dates of their patents? I doubt it. 

know something of workmen, and something of their inventions 
too, and I never heard of a case of the kind. I have known 
restless, unsteady men go to America for a change, and I remem- 
ber instances where they have been seduced by the persuasive 
eloquence of the Mormons, but never by the gentle wooing of 
“Try our superior patents at £7. arranted for seventeen 
years.” 

Assuming, however, Mr. Grierson’s statements to be true, or 
half or a quarter true, does it not show a marvellous recupera- 
tive power on the part of British industry, for by all the rules of 
political economy, the manufactures of this country, cursed as 
it is by a wicked and oppressive patent law, ought to have 
been partly if not wholly ruined long ago. 

Ido not think that it is altogether unreasonable to expect the 
patent lists to show something either for or against Mr. Grier- 
son’s statements, and taking up the first number of the ‘‘Com- 
missioners’ of Patents Journal” which happened to be on my 
desk, I find that during the week ending November 2nd the 
number of patents granted in the United States amounted to 283. 
To be quite fair, I will increase this number by one-half to repre- 
sent the number rejected during the same interval, as this appears 
to be about the proportion, judging from the table on p. 442 of 
your last issue. e have then 424 applications to represent the 
entire week’s work. If, now, the American !aws exercise such 
an irresistible attraction upon foreigners, ought we not to find 
other countries largely represented? But only seven patents 
were granted to persons residing out of the United States, six of 
whom hail from various parts of Great Britain and one from 
Germany. These numbers, of course, require to be increased 
by one-half to allow for the rejections. But even then they do 
not make up a very iugertog total—only nine patents per week 
from Great Britain ! . Grierson’s a to this is obvious, 
and he will probably contend that Britishers wishing to take out 
patents in the States ap ogee to that country, and thus their 
nationality is not given in the patent lists. He is quite welcome 


to such a rejoinder. 
Now let us see what foreigners think of the patent laws of 
igh ruined country. From the 


this poor, benighted, and we -nigh 
same and following number of the ‘‘ Commissioners’ Journal” I find 


| that, during the week ending November 29th, 126 English patents 


were _ for, 37 of which were from abroad. ‘The details are 
as fo United States, 13; Germany, 9; France, 9; 


Sweden, 3; Russia, 1; Austria, 1; South America,l. Perha 
Mr. Grierson will be inclined to modify his statements when he 
learns how large a portion of the Patent-office revenue comes 
from abroad, instead of being wrung by a base and servile Govern- 
pec from ‘“‘the ’orny ’anded sons of toil,” as I believe they are 
called. 

It would therefore appear- that Americans the 
English patent law toa sufficient extent to apply for thirteen 

tents here ee | a particular week taken at random, whilst 
Englishmen showed their opinion of the American law by apply- 
ing for nine patents in the States during a similar interval. 

Liverpool, December 15th. SENEX, 


COMPETITIVE PLANS. 

Srr,—Will you kindly allow me to enter a oes, against the 
system of competition as ees in your advertising columns 
in the cases of advertisements from Brentford and New “ys In 
the first case a premium of £75 is offered for the selected design 
for dealing with the sewage of Brentford, and £50 for the second 
selected design. If the work is done by the winner of the first 

rize, the magnificent sum offered as a premium is to merge in 

is commission. At Newbury £100 is offered as a first prize, and 
£50 for the second, the first prize to be taken on the same condi- 
tions as at Brentford. What is the meaning of this? The 
answer is, I am afraid, simple. As many engineers as possible 
are to be induced to send in plans, and for the right to look at 
these plans and select what is thought best from each, which 
may be used in the concoction of a scheme (o be carried out pos- 
sibly by the local surveyor, in one case £150, in the other cure 
£125 will be paid. 

The cost of getting up the plans must be more than the sums 
named; therefore, even if the successful man carries out the 
work, all the others will be out of pocket, and they must endea- 
vour to recoup themselves on the next successful Peng ape > 

What are the advantages? There are several schemes to choose 
from. But who is to choose? If an engineer, then his fee will 
have to be paid; and why not have gone to him at first? He 
will choose what he would have done himself. If the Board 
shasnen, what are they better for having several plans to select 

rom ? 

Finally, I believe this system to be a mistaken one in every 
way, and that to make a selection of a plan which is not carried 
out by the engineer who made it, is unjust to him and —— 
to the work. E. 

December 15th, 


HOT BLAST STOVES. 

Sir,—My attention has been directed to your article in last 
week’s ENGINEER on hot blast stoves, and I am glad to observe 
that you fully nise the efforts of my late brother in deve- 
loping the system of heating air to high temperatures by means 
of firebrick, as opposed to the old system of cast iron heating sur- 
faces. The comparatively indestructible nature of the firebrick 
stoves will, I have no doubt, eventually induce ironmasters to 
abandon the use of cast iron pipes, and as works are re-modelled, 
the latest improved firebrick stoves must gradually supersede the 
short-lived old cast iron system. 

The Whitwell stoves as at present constructed at many large 
works in this country, on the Continent, and in the United States 
of America, are a greatimprovementon the previous plansoriginally 
adopted, and it is specially claimed for these stoves that a great 
economy in first cost and more efficiency in working has n 
effected. 

In your article I notice a slight error, which should be cor- 
rected. You say, speaking of my late brother’s stoves, ‘* The only 
examples that were to be found were at his own works, and the 
nearest others were at Consett.” You are doubtless unaware that 
these stoves are also at work at three important works in this 
district, viz., the Walker Ironworks, belonging to Bell Brothers, 
Limited ; Tees Bridge Ironworks, and also the Carlton Ironworks 
at Stockton-on-Tees, where for some — they have given entire 
satisfaction. I may also say that the Whitwell stove has found its 
way into ten different countries, is applied to 170 blast furnaces, 
and at the present time nearly 600 stoves have been built, or are 
under construction in all parts of the world. 

In conclusion, I may express the belief that with cheapened 
construction and low royalties, the firebrick stoves will gradually 
supersede all others. D. WuHITWELL, 

Executor of the late Thomas Whitwell. 
Stockton-on-Tees, December 14th. 


THE LIVADIA. 

Srr,—I, in common with your correspondent of November 16th, 
have read with interest all that has been published concerning the 
Livadia, but I have come to a different conclusion respecting her, 
as I don’t think either the builder or designer of a ship deserve 
much praise for a ship which, it appears, is not seaworthy to 
make a passage to the Mediterranean, and I believe that is 
exactly what is the matter with her. pa 

I believe if her designer had ever been at sea in a steamer in 
ballast, drawing very little water, he would never have planned 
such aship. To those who have been to sea in them and have 
experienced the heavy shocks they receive when meeting a nasty 
head sea, just like striking flat upon a rock, and almost seeming 
sufficient to knock their bottom in altogether, it would be no 
surprise to hear that they believed the Livadia had struck some 
floating wreckage, when perh aps there was none within miles of 
her, as she is not the first that has started the rivets, and made 
them leak in the bottom by striking upon the sea. The Livadia 
might do very well as regards stability and steadiness from rolling, 
but a hull like hers, with so much bottom, will never be pleasant 
for a yacht in a seaway unless she could be immersed sufficiently 
for her bottom never to come out of the water altogether. 

December 11th. A SEAMAN. 


COMPRESSED AIR ENGINES.— FALLACIES AND FAULTS. 


Srr,—These motors seem to be the mania of the day. It is pro- 
bable that an examination of their possibilities and weaknesses 
would not be thrown away. I may remark in the first place that, 
in the case of fiery coal pits and places where coal burning is 
objectionable, these contrivances are desirable if not absolutely 
necessary. But an idea seems prevalent that there is an absolute 
and positive advantage over ordinary steam engines; it is this I 
hope to show is not the case. We have first a choice of three 
origins of power—coal, water pressure, and wind. Coal for a 
stationary engine. It is cheaper to use it to produce steam for the 
4 direct ; for a locomotive it is cheaper also to use it direct 
and equally convenient, always excepting in fiery pits. Water 
pressure, where available naturally, is cheap, but is seldom con- 
stant all the year round. ind. A windmill is not very expen- 
sive in first cost but gives very small power, and is equally useless 
in very strong or very light winds, that is to say, for at least two- 
thirds of the year. Lastly, the two latter may be combined, 
using wind to lift water, and water to produce compression. 

Col. Beaumont uses hot water to prevent refrigeration by 
expansion ; others use a fire to produce pressure by heating the 
— air. All use cooling apparatus to extract the heat 
produced by mechanical compression. (1) If coal be used to 
compress air to be worked afterwards in a second engine, we are 
using two engines to do the work of one. (2) Natural water 
power may under very rare conditions, as to position and constant 
supply, be applied with advantage. Let us see what horse-power 
we can get out of a windmill with 30ft. sails x 6ft. x 4No. = 
720 square feet area; e ten mile breeze (fresh) = ‘5 lb. per 
square foot; reduced by obliquity of sail to one-seventh of a 
square foot = 103 total pressure at 1100ft. per minute. 


1100 x 103 = a = about 3}-H.P. 
From one-half to one-third of these powers can be re- 


| 
| 
| 
r be twenty-five acres, and the total berthage, including that 
afforded by the jetties shown on the plan, would be 6540ft. 
The depth over the entire area would be 22ft. at low water, 
equivalent to that available at high water in the entrance 
channel from the bay. This depth would be requisite to 
avoid vessels touching the ground when lying in dock at low e 
water. Provision is made in the design for the ultimate in- 
creace of this depth to 27ft. to meet the contemplated future 
deepening of the entrance channel to a similar extent. The 
borings made over the site of these proposed docks show that 
the bottom is not of a very satisfactory character as regards 
economy of construction, and Sir John states that such works 
will demand special treatment. He proposes to form founda- 
tions by sinking heavy concrete blocks, 
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obtained from cool compressed air ; at twenty miles an hour = 
14-horse power, but this wind is rare, 

Tt is obvious that if we apply this 3}-horse power either to 
raise water in order to compress the air or apply it to the latter 
direct, we can get no more out of the machine than is put into it 
minus loss by transmission and imperfections of machinery; an 
this only occasionally when the wind is neither too high nor too 
low. Some of our airy aspirants to fame and fortune, however, 
seek to obtain a higher result by heating the air after compres- 
sion, and thus obtaining a very high working pressure of some 
1000 Ib. or 1200 lb, to the inch, 

Before examining the effect of this highly heated air on the 
working parts of the etigine and receiver, 1 may remark that 
using the windmill to raise water to compress air makes the 
whale working intermittent and not continuous; it is the old 
accumulator. 

We will see now how to obtain, say, 1200 lb. to the inch pressure. 

Assume air mechanically compressed, and cooled during com- 
pression, to 260 lb. to the inch—a convenient number for calcu- 
[ation —radeed by heat 500 deg. C., will expand 4°64 times, or 
produce a pressure of 1200 lb. to the inch. But this temperature 
of 500 deg. C. = 930 Fah, is fatal to iron. 

Let us see authorities. Percy, ‘‘ Iron,” page 399 :—Nelson’s 
first hot blast apparatus ‘consisted of a small wrought 
iron heating chamber, about 4ft. long, 3ft. high, and 2ft. 
wide, similar in construction to a wagon head steam boiler, and 
set in brickwork, with a fireplace underneath. ... The cold 
blast entered at the end immediately over the grate, and passed 
out at a temperature of about 200 deg. Fah... . The chamber 
being made of boiler plate was s ily destroyed by oxidation.” 

See Kerl, ‘‘ Iron,” page 515:—* The tubes are strongly attacked 
and with difficulty kept tight.” 

See Percy, U.S., page 27 :—‘* When iron is exposed to the con- 
joint action of air and aqueous vapour, at ordinary temperature, 
oxidation and rusting occur, but not unless there is actual deposi- 
tion of water on the surface of metal (this will occur when moist 
air is compressed cold into the receiver), but when the action is 
once commenced, it proceeds in moist air without further deposi- 
tion of water.” An exact description of the conditions existing 


in the engines I am 
nst the life 


But there is, or will be, another agent at work 
of the engine, and that is the very destructive acids formed by the 
action of hot air on the lubricants, All the oils and lubricants 
known are oxidised at temperatures far below those we are 
considering, and in this state, so far from protecting the engine 
surfaces, rays | attack and destroy them. 

No doubt Col. Beaumont acted judiciously in merely using 
warm water to prevent refrigeration of the by expansion, 
avoiding the more serious corrosion of higher temperatures, but 
he does this at the expense of mechanical efficiency, and his 
engine, though very costly in construction and working, is only 
fitted for coal-pit work, where fire is very properly forbidden. 
Wind, therefore, we have seen, is too inconstant to act as a com- 
mercial motor, and the medium, air, is too destructive to the 
engine. Wind is applicable toa rustic flour mill, where the mean 
consumption of the district may be ground and stored, as good 
luck sends the power; but no engineer is warranted in resting any 
confidence in it as a commercial motor. 

A good deal more might be said, but it appears to me better not 
to waste energy on flogging a dead horse. For the same reason 
I abstain from entering into the working difficulty of heating the 
engine to get pressure, and cooling it all dewn again before 
charging afresh with compeamed air. ‘The variations of 
temperature are easily dealt with by the draughtsman in his 
office, but present considerable difficulties to the engineer, and 
those who have to deal with them in reality. A simple water 
engine and accumulator, worked if our windy friends wish it by 
a windmill, will do all that the compressed air engine could, at 
about half the first cost and one-third the repairs, the water 
engine being of course only used as a stationary engine for mine 
lifts, &c., not for locomotives. 

have purposely avoided over-citation of references as to 
corrosion from moist air, and acidified lubricants. Any one 
interested will find abundant information on the subject in the 
various works which consider the chemistry of iron in construc- 
tion. ‘HAS. G. WATKINS, 

Great George-street, November 30th. 


THE THEORY OF COLD AIR MACHINES. 

Sir,—Permit me to say a few words with reference to Dr. 
Joule’s experiment discussed by your correspondents “ ®. IT.” 
and “M., I. E.8.” T have always understood that this experiment 
was made to supply a missing datum in Mayer's celebrated 
estimation of the mechanical equivalent of heat, deduced from 
a knowledge of the expansion of gases and the ratio of the two 
specific heats. If a given quantity of gas, — be kept at 
constant volume, a certain amount of heat will be required to 
raise its temperature a degrees, If the same quantity of air— 
other things remaining as before—be kept at constant pressure, 
by allowing it to expand, then more heat than in the previous 
instance will be required to raise its temperature a degrees. Now, 
Mayer and others assumed that, in this latter case, as the air 
expanded the extra heat was all expended in doing external work. 
This assumption was not justified, for the air is in different 
molecular conditions at the beginning and end of the experiment 
and heat may have been produced or expended by the internal 
work done in changing the molecular state. It was to find out 
the truth concerning Mayer's supposition that Joule performed 
his experiment, which evidently proves that when air is expanded 
without doing external work heat is neither gained nor lost. Joule 
could not have overlooked the internal work done by the air, as 
your correspondents would have us believe, for it was the very 
»int of his experiment to find the effect of this internal work. 
he difficulty of your correspondents seems to lie in the confusion 
of the two kinds of work, internal and external; the work done 
by the gas upon itself, which leaves the amount of heat in the 
gas unchanged, and the work done by the gas on other bodies, 
which causes some of its heat to disappear. ‘t'o make the matter 
plain, imagine a cylinder A B, closed at each end, 
in which is a yp ore piston P, moving without 
friction and not obstructing the flow of heat. Let 
B the arg be held in the middle of the —— 
while A is filled with compressed air, B being a 
vacuum. If now the piston be liberated or removed 
from the cylinder, the air will freely expand, and 

_p no external work being done, the temperature will 

remain the same as at starting. This is virtually 

Joule’s experiment. Next, seppese that air of the 
atmospheric pressure is in B. Then, as the piston 
rises, work is done by the air in A upon the air in B, 
A and the temperature of the air in A falls. Exactly 
the same thing would happen if we om a weight 
upon P in lieu of the air pressure. If, however, we 
consider the whole of the air in the cylinder, since the 
work done by A is equal to the work done upon B, therefore A gives 
out as much heat as B receives, and the total heat remains un- 
altered. Hence the temperature will finally be the same as at first, 
seeing that P does not obstruct the flow of heat. Once more, let the 
piston be removed instead of being permitted to rise. We can 
no longer alone consider the air that was initially in A, since it 
mixes as it expands with that in B, giving as a result a tempera- 
ng slowly, but if it expand rapidly, as happens e propagation 
of sound, it will be cooled before it has had time to take up heat 
from the air it is compressing. Probably the reason why air 
expanded into the atmosphere does not appear to be cooled so 
much as when expanded against a loaded piston is to be found in 
the fact that the expanding air becomes mixed with com- 


pressed atmosphere, and the gain of heat due to compression 
portly compensates for the loss due to expansion. 

It is to be remarked that Dr. Joule himself devised means for 
measuring the difference between the heat of his two vessels 
during the expansion of the air. I believe that long since, when 
Gay-Lussac first performed an experiment of the same kind with- 
out noticing its signification, the temperatures were measured 
by thermometers suspended in the centre of each vessel, and 
when the stop cock was opened, one thermometer was observed 
to rise about as much as the other fell. 

Your oa assert that air cannot expand without 
doing work. Going a step further, I fail to see how we can have 
air at all, expanding or not, without doing work—internal work ; 
for, according to the dynamical theory, there is a constant inter- 
shange of energy going on umongst the molecules, and each does 
work upon its neighbour. This action does not, however, alter 
the 5. 

Manc ,» November 25th. 


S1r,—Mr. Bodmer takes exception to my statement that if the 
laws concerning the energy develo and heat produced durin 
the expansion and compression of air are true, then perpetu 
motion is possible. I dare to hope that Mr. Bodmer has not 
read aright what I have said. I now pro: to repeat my pro- 
position in somewhat different words, and I feel confident that I 
can convince Mr. Bodmer that there is no escape from the 
conclusion at which I have arrived. As, however, we know that 
“perpetual motion” is impossible, it follows that the laws in 
question are erroneous. 

In dealing with this question it is well to narrow the issues as 
much as ible, and keep the mind to a single chain of reason- 
ing ; I will therefore confine myself to dealing with Mr. Bodmer’s 
proposition, that the energy in 1 lb., or any other quantity of air 
—but let us take 1 lb. for convenience—is just the same after 
compression as before. flatly deny, and I shall now 

to prove that the proposition is erroneous. 

The cylinder A B contains a piston D, whose 
area is one square foot. The distance from 
the under side of the piston to the bottom of 
the cylinder is 13°141ft., and the temperature is 
62 The cylinder will then contain pre- 
cisely 1 lb. of air at a pressure of 14°7 Ib. on 
the square inch absolute, and the absolute tem- 
ag of the air will be 62 deg. and 461 deg. 
= eg. 

If the piston be now caused to descend in 
the cylinder, the temperature of the air wi 
rise, but the whole of the rise in temperature is 
supposed to be transferred to water surround- 
ing the cylinders, the condition of the experi- 
ment being that the air shall be compressed iso- 
thermically. That is to say, from beginning to 
end of the stroke of the piston the temperature must remain 
at 523 deg., no less and no more. Under these conditions the 
total average pressure resisting the descent of the piston will be 
approximately 24°6 lb. per square inch, or a total average pres- 
sure of 144 x 24°6 = 35424 lb., which, multiplied by the stroke 
6'd7ft., gives us 23,273 foot pounds of work done in the air. M. 
Mallard gives 23,500, which is practically the same amount. 

Now according to the text books, all this work has been converted 
into heat. In other words, the work done in compressing 1 Ib. of 
air at atmospheric pressure to half its initial volume would suffice 
to raise 30 lb. of water 1 deg. in temperature. Let us suppose 
that the air was compressed y adding successive weights to the 
ps aed surface of the piston. If the work done in compressing the 

r be converted wholly into heat which is gradually withdrawn 
from the air, then it follows as a matter of simple scientific 
deduction that if this heat were again converted into work, it 
would suffice to lift the piston with its load up to the place from 
which it originally descended, without any assistance whatever 
from the air expanding beneath the piston. To make this quite 
clear, let us suppose that the piston had no weight in itself, and 
that when it had descended half way in the cylinder it was 
secured by a catch or trigger just as the helical spring is when 
compressed in a child’s toy gun. The heat produced in the 
work of compression would suffice to lift the weight up 
to ,its initial position ready for another descent, leaving the 
piston behind. It matters for my purpose nothing that in 

ractice it would be impossible to utilise the whole of the 

eat generated for the intended object. It is none the 
less accurately true that if the whole of the work expended in 
compressing the air be converted into heat, then that heat is the 
exact equivalent of the work done, and it is even possible to 
conceive of an arrangement of mechanism which would in 
practice enable a large proportion of the heat to be realised for 
the intended = of raising the compressing weight to the 
top of the cylinder ready again to act on the piston, and this 
without any aid from the comp air. . Bodmer will I hope 
be in no doubt about the meaning of what I have said so far. Now 
let us leave the weight and the heat, and go back to the air. 

We have 1 1b. of air exerting a pressure on the under surface of 
our piston of 29°4]b. on the squere inch, and if heat be supplied 
to the air it will expand and exert an average pressure of 24°6 lb. 
per inch, through a stroke of 6°57ft. Under the conditions, how- 
ever, we suppose that no heat is supplied, and the air has to 
expand unassisted. Its initial pressure will be 24°6 1b. Now let the 
trigger be released and the n will rise. The terminal 
sure of the air at the end of the piston’s stroke will be much less 
than 14°7 Ib. According to M. lard the air will fall in tem- 
perature about 108 deg., and its final temperature will be 415 
deg. absolute, or — 46 deg. Now the volume of 1 Ib. of air 
multiplied by its pressure will = ‘36935 t, when ¢ is the ahsolute 
temperature, and from this it is easy to see that under these 
conditions p will be about 11°7 lb., from which it is clear 
that the average pressure of the expanding air will be 
less than that of the air being compressed, for it is com- 
pressed isothermally and expanded adiabatically. But no 
matter how small the power given out by the air in expanding 
may be, that power is all clear gain, because, as I have shown, the 
work done during compression is all returned in the shape of heat, 
and the expenditure and income balance each other, and we have 
left a balance of profit in one form of all the work which the 
compressed air can give out in expanding. The fact that it can 
give out power is a conclusive proof that its energy is not the 
same after compression as it was before. 

I will now come to another argument. In the text books it is 
stated that when air is compressed slowly its temiperature is not 
augmented ; and augmentation does not take place, not because 
all the heat may escape by radiation and duction if time 
enough be allowed, but Fans Alay no friction or agitation 
of the molecules of air takes place. Now it is quite certain that 
no matter whether we compress air quickly or slowly work must 
be done on it. The conditions of the case are precisely the same 
as when the temperature of the air is prevented from rising by 
carrying away the heat, and the least possible work that can be 
done in comprzssing one pound of air at 62 deg. to half its volume 
is 23,273 foot-pounds as I have shown. Under no conceivable 
conditions can it be less, while a temperature of 62 deg. and no 
more is maintained in the cylinder. On what, let me ask Mr. 
Bodmer, is the work expended when compression takes place 
very slowly? If it be expended on the air, and does not take the 
form of what is known as potential energy, or energy of position, 
what becomes of it? I assert that in conventional terms it is in the 
air ready to be returned slowly, provided the air be allowed to ex- 
— slowly ; consequently there is more energy in air after it has 

n compressed than was in it betore it was compressed by 23,270 
foot-pounds per pound of air compressed isothermally to half its 
initial volume at 62 deg. 


In other words, air after compression possesses more energy 


than it did before compression by the amount of work done 


it. 

le let me ask Mr, Bodmer a question or two. How does he 
know that air, if compressed very slowly, will not ent in 
temperature? How does he know that the energy in 1 lb. of air 
is unaltered by compression? Does the rate at which compres- 
sion is effected regulate the temperature reached? As the 
temperature is the measure of the work done, does it follow that 
it requires a greater number of foot-pounds of work to compress 
1]b. of air to half its original volume in one second than would 
suffice to bring about the same result in fiveminutes? How does 
Mr. Bodmer or any one else know that the whole of the work done 
re-appears as heat ? a 

I will help Mr. Bodmer out of a difficulty. He knows 
not one of those things of his own knowledge ; nay, further, 
they are not known at all. Experiment is the source of 
all Bae song knowledge of science, and the experiments 
whi ave been made with compressed air have been very 
few and far between. Erroneous deductions have been 
drawn from very small researches. It is well known, however, 
that in practice there is a very great difference between the 
results which by theory ought to be attained and those which we 
get. In compressing air, for example, much more power is 

than, according to theory, is nece! . Itis the custom 
to put this down to engine friction and so on, but it is due only 
in part to this cause. Air as it leaves the compressing cylinder 
contains much energy. For a practical example, let me refer to 
Messrs. Hall’s cold air machine. In this we have a compressing 
pump, a refrigerator, and an expansion cylinder. By working 
the machine slowly it is quite possible to get the air as it leaves 
the compressing pump down to its initial temperature.’ But the 
air can then go—and does go—and do work in the expansion 
cylinder. From whence does this work come if the air 
no more energy after compression than before? 

Mr. Bodmer may, - aps, say that I have separated two 
things which cannot ae that, in a word, air is never 
compressed either absolutely isothermally or absolutely adiaba- 
tically, but in some way between thetwo. This may be granted, 
but it in no way affects - Be pow All text-books of heat 
deal with the two met of expansion and compression 
separately, and there is nothing about the laws as laid down 
which will make them clash even though the two systems be 
combined. As a rule the laws of heat laid down are correct and 
logical enough; but our experimental data are very incomplete, 
and as more comes to be known concerning molecular physics, 
modifications will have to be made in them. Thus it will yet 
come to be stated that the whole of the work done in compressing 
a gas does not reappear as heat, under any conceivable conditions. 

ay I ask any of your readers to cite an experiment proving 

directly that if air be compressed slowly its temperature will not 

raised? Also, what is the precise sense in which the word 
“slowly” is used ? ® 


London, Dec. 4th. 


CONTINUOUS BRAKES. 

S1r,—I notice in your issue of the 3rd inst. a paragraph upon 
“the value of continuous brakes,” in which it is stated, *‘ A very 
serious catastrophe was avoided on Tuesday by the Westing- 
house brake,” reference being made to the Manchester to London 
express which ran off the rails at the north end of Derby station. 
Asthis train was fitted with the Sanders and Bolitho brake, and not 
the Westinghouse, I shall feel obliged by your allowing me space 
for this letter in your correspondence column. 

Hagley-road, Edgbaston, 
irmingham, Dee. 14th. 


THE STRENGTH OF BOILER FLUES. 

Srr,—According to your explanation of the construction of the 
Board of Trade rule for the strength of furnace flues, Mr. Mac- 
farlane Gray must be very ignorant of arithmetic. Permit me 
to inform him that by adding one to the length in the divisor he 
favours the long flue. For example, without adding, two flues 
which are respectively 3ft. and 12ft. long would be allowed pres- 
sures which would be as twelve and three; whereas adding the 
one, the pressures allowed would be as thirteen and four. That is 
to say, if the short flue is allowed 100 1b. pressure, the long flue 
would get 25 Ib. without adding the 1, and 30 lb. by adding the 1. 
The adding the 1 is therefore allowing relatively a higher pressure 
on long flues. THE R's. 
London, December 11th. 


R. D, SanDERs. 


ENGLISH LOCOMOTIVES IN QUEENSLAND. 

Sir,—Knowing the interest you and your numerous readers 
take in the working of locomotive engines, I think a few par- 
ticulars in reference to the performance of an engine sent out 
to this line in 1878 by Messrs. Dubs and Co., Glasgow, would be 
interesting. The engine is six wheel coupled, with a Bissel 

ie in front, the coupled wheels being 3ft. 3in. in diameter, 
cylinders 12in., stroke 20in., and working pressure 1201b. to the 
square inch. 

In order thoroughly to show the merits of the engine, I may 
mention that the es on this line are pretty stiff, on account 
of it in a great measure following the contour of the country. 
There are two grades of one in thirty, but the general run is one 
in fifty-two. The total rise from the terminus to the highest 

int of the line is attained at 130 miles, where it is 700ft. high. 
But it must be noted that it is not the actual rise, but the vary- 
ing rise and fall of the line, which tells principally on the engine. 
The engine ran for sixteen months without coming into the shops 
for other than ordinary running repairs. The following is a correct 
summary of its working during that time :—Number of trips, 320 ; 
miles run, 50,272; tonnage hauled, 17,877 tons; fuel used—coal 
—336 tons 4 cwt.; cost. of repairs, £61 17s. 10d. ; aver ton- 
nage for trip, 553 tons; coal used per mile, nearly 15]b. In 
connection with this, it must be borne in mind that the average 
tonnage is exclusive of engine and tender, which weigh about 
32 tons ; and I may also state that, during the wool season, this 
engine has brought down a load of 120 tons, exclusive of engine 
and tender. Again, fitters’ wages here average 12s per day, 
which ‘s greatly in excess of that paid in England ; and, in the 
cost of repairs, I am including £14 for new work, which could 
have stood over until the engine came into the shop, and which 
is not all used yet. I would further mention that, when the 
engine did come into the shop, it was not for a general repair, 
but merely to have the wheels turned up, and a few necessary 
repairs done to the machinery. I leave your readers to judge 
from the above figures, which are perfectly reliable, as to the 
merits of this engine. 

I must draw attention to one very great speciality in this 
engine, viz., the slide valves. I do not know positively what 
metal they are made of, though I think it is phosphor bronze. 
Whatever it is, it wears splendidly. After running sixteen 
months, I examined them for the tirst time, and found they had 
only worn down one-tenth of an inch. This I consider very 
successful, for with the ordinary brass valves the second set would 
be pretty well worn, if you consider the mileage traversed. In 
conclusion, I may also state that, on several occasions, I have 

to run this engine at thirty miles per hour, though the 
gauge on this line is only 3ft. 6in. 


FREDERICK LINTHWAITE, 
Central Railway, a Locomotive Foreman. 
ictoria. 


Tue PATENT-OFFICE.—The London Gazette announces the condi- 
tions of the appointment of six indexing clerks to the Patent- 
office. The salary commences at £250 per annum, and candidates 
will be required to show a competent knowledge of mechanics, 
engineering, mechanical drawing, chemistry, &c. Particulars 
may be obtained on application to the Civil Service Commissioners, 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Borveavu, Rue de la Banque. 

BERLIN.—Asner and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twietmeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Company 
81, Beekman-street. 


POBLISHER’S NOTIOE. 


With this week's number is issued as a Su No. CXXII., 
of THE ENGINEER Portfolio of Working wings, representing 
an 8-horse, or 4ft. 6in., Thrashing Machine. wery copy 
as issued by the Publisher contains this Supplement, and sub- 
scribers are requested to notify the fact should they not receive it. 


TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we 
"inform correspondents that letters of inquiry added the 


these instructions. 
*,* We cannot undertake to return drawings or manuscripts; we 
* must therefore request to ies. : 


*,* All letters intended for insertion in Tue Enouvesr, or 
ing questions, must 


proof of good faith. No notice whatever 
anonymous communications, 
an C.—We possess no information in addition to that which we have 


ores —O Yes. (2) That in use on the London and Brighton line seems 

to be as as any. 

Hevr.— Your pumps will lift water any height if its parts are strong enough. 
We fancy you must have some t e in getting it charged now and then, 
that is if the buckets are 25/t. above the level of the water in the well. 

P. M.—Like causes produce like effects in nature. If the force of gravity were 
doubled the velocity of the body would be doubled also, consequently if the 
pressure of steam be equivalent to doubling the weight of your hammer the 
velocity will be doubled in like manner. The calculation will be compl 
cated by the fact that the pressure of the steam varies. 


SAFETY VALVES. 
(To the Bditor of The Bngineer.) 


Sm,—Can any reader give me the address of the patentee or manu- 
facturers of Cockburn's patent safety valves ? 8. W. R. 
Bristol, December 15th. 


DRILLING SQUARE HOLES. 
(To the Editor of The Engineer.) 
81r,—I shall be obliged if any of your readers can tell me where I can 


find a description of the or apparatus for drilling square holes. 
London, December 12th. ee J. H. H. 


THE STRENGTH OF FLAT PLATES. 
(To the Bditor of The Bngineer.) 

Sia,—Will any reader of kindly give me a formula by 
which I could calculate the amount of distribu’ eget Daag mg 
w a or would carry when supported ends 

December A STUDENT. 


ADJUSTING BEAM ENGINES. 
(To the Bditor of The Bngineer.) 

§Sim,—Having seen the letter of “A Constant Reader” of Dec. 
requiring answers to a few questions ag the adjustment 
beam engines, and no reply being given in Tae Enoresr of Dec. 10th, 
allow me to answer him to the best of my ability, and, of course, being 
only a young engineer, any mistakes I might make I shall he extremely 
grateful if any of a onal other readers will set me straight. Most 
engineers level their beam by means of a theodolite, taking, of ccu 
the inner and outer centres of the two end pins, and the beam is adjusted 
——_ of a screw jack or blocks, or any other power, antil the level 

we true. If nosuch instrument is at hand, get a wooden straight-edge 
long enough to take the centre of gudgeon to centre of inner or outer 
pin. and rest a spirit level on it ; in this manner you must level your 
the same day as your straight-edge is planed up, otherwise it will 

have warped, and so you will be thrown out. The best wood I have 
found to answer is well-seasoned pitch pine. The clearance is obtained 
measuring your depth of cylinder, inside, and your depth of piston ; 

in by putting your engine indoors and outdoors, you can ascertain 
what clearance you have of top and bottom ofstroke. Of course you 
must take your _ of cylinder before ae is putin. If your 
clearance differs, only plan I see available would to raise your 
— or lengthen or shorten some of your connections to the piston. 


If credit oceur, an extra charge of two shill and sizpence annum 
Cases for binding Tue Volume, price 2s. 6d. each. 
ey Volumes of Tue ENGINEER can be 188. each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 96.38, ona 
A set of Tux ‘Ewa’ R can be made up, comprising 49 volumes, 


» rates. 
Post-office Order. — Australia, jum, 
France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Zealan ugal, itzer! Turkey, 
United Btatos, West of Africa, West Indies, China vid 
n 
ittance by Bill in Buenos Ayres, France, 
, Norway, Panama, Russia. 
ype £1 16s. Chili, Borneo, and Java, £2 58, Singapore 


7* The charge 
"for every afterwai 


Li 
are to be addressed to the Publisher, Mr. George ? 
Sther lettre to be te the 168, Strand. 


MEETING NEXT WEEE. 


or Dec, 21st, at 8 p.m.: 


will, until further notice 


alt | it more that ever n 
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THE NEW ORDNANCE COMMITTEE. 

WE noticed in a recent issue a report which appeared 
in the Zimes of November 20th, as to the probable 
formation of a new Committee on Ordnance, which would 
replace, or we might say devour, the sundry Committees 
on war material now extant. That this is seriously 
intended is now so thoroughly recognised that 
officers at present serving on committees ap to 
be making their plans with a view to the pro- 
bability of a short stay in their present places. 
The project of which we speak was vaguely muttered 
in Parliamentary circles even before the Conservatives 
left office, and owes its origin, we believe, to civilian 
rather than military requirements. If this is so, the 


object may in a sense be said to be a pore one, and 
the t 


it is important to its success that ublic voice 
should be heard, and civilian views be understood and 
weighed by our authorities before the matter is finally 
decided. We are not advocating the interference of 
civilians in military matters. It must be borne in mind 
that this is something more than a military question. 
Probably from a purely military point of view it may 
be doubted if any change is desirable. The individual 
officers now serving on our committees are able and 
efficient. If, then, a change is to be made at all, if a 
new committee is to be formed, it is most desirable that 
it should be one that has the full confidence of the 
country ; and this raises the question as to how far the 
pg system has fallen short in this respect. If it has 
allen short at all, has it done so deservedly? Or are 
we going to suffer from the agitation of disappointed 
inventors, who are more powerful politically than intei- 


. lectually? We. have not far to look for an answer. 


There undoubtedly exists at the present time a strong 
feeling of discontent at our War-office tribunals, such as 
deserves to be — recognised and answered, even if 
based on unreasunable grounds ; and we think we can 
show that it is not altogether unreasonable. We say 
“not altogether” advisedly ; for we hold that the most fun- 
damentally important elements in a committee are secured 
by us in a very high d A celebrated Prussian 
general who visited a a few years since was asked 
whether he did not consider that certain special scientific 
elements ought to be imported into some of our depart- 
ments. “No,” he replied, “you have a thing nobody 
else has £%, you have perfect honesty. We have not got 
it ; the Russians have not got it; the French have uot 
got it. None of us pretend to have it. You have it and 
you keep it. If you want special science you can buy it 
outside ; you cannot buy honesty; you have got it now 
—keep it.” We may take this in the highest sense as 
implying that questions on war material in this country 
are settled by those who have no cause to be interested 
in the decision Manufacturers and inventors 
may find, and do. doubtless, in some officers much 
prejudice, but it is a great matter for them to be sure 
that they are dealing only with prejudice and nothing 
worse ; and of this we feel assured, that any reasonable 
man who has been much thrown in contact with British 
officers is satisfied. 

Prejudice, however, may be very obstinate and may 
take injurious forms, and where manufacturing questions 
are concerned we may have to deal with actual inexperi- 
ence. Some things lately have tended to increase this. 
There are in all eighteen committees. Mr. Abel is the 
only civilian se’ on any of them, unless Captain 
Andrew Noble is reckoned one. On the present system 
every officer back to his military duty at the end of 
five years. manufacturing or scientific appointment 
then takes the form of a duty, to which a combatant 
officer is “ told off” for five years, Probably he has held 
some other manufacturing appointment before, or he has 
gone _through a special course of training to qualify him 
or his work. Nevertheless, a knowledge of mathematics, 
and chemistry, and metallurgy of a general character, can 
never alone make any man a master of practical manu- 
facturing questions, nor can they do so without more 
experience than he can acquire in five years as the mili- 
tary head or assistant of a manufacturing establishment, 
or as a member of a committee. 
_ An officer fresh from the “advanced class” would 
indeed be a rash man who pronounced an opinion on such 
a question as the relative probabilities of getting uni- 
formity in the quality of metal obtained frum the Siemens- 
artin or Bessemer process, or on the economy effected 
by replacing iron by steel under various circumstances. 

t officers have such scientific acquirements that they 


by 
are capable of developing the ne manufacturing 


abilities is not to be questioned. 
have done so at once s t themselves ; but such a 
standard was not attained under the circumstances of 
which we are now speaking. It is natural therefore that 
manufacturers in proposing questions touching matters 
requiring almost life-long experience to understan 
should desire to meet someone who obviously grasps an 
masters the questions at issue. Occasionally, it is true, 
an officer makes a peculiarly good manufacturing sugges: 


ames of those who 


tion. The clever proposal of a young engineer o 
to which we owe our broad ginyeh secu is a case in 
point ; but speaking generally, we need special manufac- 
turing experience to pronounce on special manufacturing 


questions, and if this was recognised in the days of the 


original Armstrong and Iron-plate Com- | f 


mittees, the _— working of t 


e five years’ system. 
and the rapi 


progress of manufacture generally, makes 
i t ever necessary. Beyond this, however, there 
is no use blinking the fact that it is felt that there has been 
an inclination to rd an inventor as too much a sort 
of natural enemy. This is not altogether to be wondered 
at. Probably few of our readers are aware of the non- 


sense that Committees have had to consider. The Plate 


Committee, for instance, had to deal with proposals to 
raise armour-clad vessels into the air, or to submerge 
them by means of large forceps, and to supply. vessels 
with a small shield running on rails on the side of a ship, 
which was to be brought on to any spot at which an 
enemy’s gun was pointed, so as to intercept the shot ; 
while the Committee on Small Arms were asked to try a 
rifle which the inventor thought too unsafe to fire from 
his own shoulder—at all events more than once or twice. 
It can hardly be wondered at if a certain amount of 
experience in meeting hopelessly impracticable proposals 
engenders the surt of instinct to repel inventors that a 
relieving officer has in dealing with undeserving paupers, 
where inertia is apt to take the place that should be 
occupied by active untiring discrimination. Moreover, 
there has existed a tendency that is, we think, scarcely 
fair, to search out among obsolete stores of ancient in- 
ventions something roughly resembling any new design, 
with which to dispute the claim to originality. For 
example, there was discovered in the Rotunda collection 
of small arms at Woolwich a piece of the = ‘of 
Henry VIIL, that opened at the breech with a hinge 
of the same general form as that of the Snider system of 
conversion. As a curiosity this might be interesting, but 
it could be no plea to urge against Snider’s claim on the 
Government for a design the value of which consisted 
in the application of a rifled barrel and lock of a muzzie- 
loader to an efficient breech-loading system by a simple, 
inexpensive, mechanical operation. Henry VIII.’s arm 
could not and did not suggest the change, but was only 
discovered after it was successfully applied. Similar 
illustrations might be quoted of what we mean. We do 
not say that the discovery of Henry VIIL’smusket actually 
militated against Snider's claim, but we believe that there 
was too strong a tendency in this direction. 

It is necessary, however, to point out on the other hand 
how extremely diffcult a matter will be the selection of the 
men representing the special scientific knowledge to which 
werefer. Those, for example, who best understand the 
manufacture of steel, and have most experience of it, in the 
majority of instances will be those who could not act on a 
committee, because they would have a direct interest in 
the questions to be considered. We have an eminent 
chemist in Government employ, but it will become neces- 
sary also to have eminent men with practical metallurgical 
experience to carry ont the a consistently, as well 
as representatives in other special manufacturing 
branches. Such men should carry paramount weight in 
their peculiar departments ; yet to define the limits of 
each sphere would need great discrimination. It is, of 
course, most desirable that the committee should not be 
simply an assembly of savants, but of business-like and 
practical men ; but to this very end ag 2 mixture of 
civilians and officers is desirable. e believe that it 
would be very difficult for any civil engineer who is used 
to the command of ample mechanical skill to realise the 
position of affairs on service when machinery may have 
to be in the hands of men who, on the short service system, 


}may be almost barbarians, and working under difficulties 


which military officers only understand. On the other 
hand, a battery ig be constructed where steam pipes 
were exposed to the liability of a blow of a projectile 
that would cause an escape of steam of a sufficiently 
alarming character to cause a serious interruption in 
action, such as would be more readily appreciated by an 
engineer than a military officer. 

Altogether we should be inclined to recommend a large 
committee, whose final sanction should be obtained to all 
important matters, but which should be divided into sec- 
tions, specially qualified to deal with the various — 
branches. Many of the present officers would no doubt 
be retained. The civilian element ought to be specially 
ably represented, and ought to carry paramount weight 
in the special matters for which it is introduced. At the 
same time the final power to veto anything that is deemed 
unpractical for actual service, as well as ail purely mili- 
tary mage gery to be in the hands of officers. Much 
obviously then depends on the management of the 
committee as a whole, and one more delicate matter is 
what officer to appoint as president. Altogether the 
question is a serious one; nevertheless, in the high 
qualities of our officers and scientific civilians to which we 
have referred, we have elements rendering success 

ible to an extent that perhaps could not be looked 
or in any other country. 


WATER FILTRATION AND SOFTENING. 


Ir is now about forty years since Dr. Clarke invented 
the milk of lime process of softening waters rendered too 
hard for convenient and wholesome employment for 
domestic purposes by the quantity of carbonate of lime 
they contain in solution. The object of the process was 
to soften only, and for this —— it has been employed 
for the treatment of the waters which alone are 
available at a number of the towns in England and else- 
where. The ya ca small cost of the process, 
however, ought to have led to its adoption in a very large 
number of towns where it has not yet been employed, 
not only on account of the economy crag wv, Sees the 
use of soft waters for laundry |e but because of 
the superior wholesomeness of water so treated for 
dietetic pur According to experiments made b 
the Rivers Pollution Commissioners, 1 cwt. of lime wi 
soften as much water as about 1 ton of soap, and the 
cost of the process per million gallons softened may be 
taken as that of 16 cwt. of lime, and about 7s. for labour. 
and settling tanks necessary for the purpose. e latter 
‘or large waterworks is rather heavy ; but against this 
can be set the value of the chalk or whiting obtained 
from the water softened. Of this about 24 tons would be 
produced from a million gallons of Thames water, and of 
these 24 tons about one-half could be reburned and then 
used for softening another million gallons of water. After 
allowing for all costs in making the rest of the deposit 


into marketable whiting, the net cost of the process need 
not be more, according to the Rivers Pollution Commis- 


| 
cases, be accompanied by a large envelope legibly directed by 
writer to himself, and bearing a 2d. oF or pp stamp, in order that 
answers received by us may be forwa to their destination. No a 
notice will be taken of communications which 
pul 
bottom centre, is by means of screw-jacks ; if these can’t be used, do so ] 
by means of a winch and pair of heavy blocks fixed to one end. Of : 
course there are many other plans, viz., union screws or travellers over- f 
head J. 8. M. 
Cornwall, December 18th. 5 
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sioners, than 13s. per million gallons, which is only about 
2 per cent. on the lowest charge in London for water, 
namely, 6d. per thousand gallons. With the tanks or 
reservoirs required, the total cost might be at the most 
3 per cent. on the present price cha for water. The 
cost of the plant at the Plumstead Waterworks, where 
about one million gallons of water were softened per day, 
with the extra pumps which were in that case re- 
quired, was under £4600, the cost of the three reser- 
voir agitators, pipes, and connections, being £3800 of this 
amount. These works were sold to the Kent Water 
Company in 1861, after the system had been in successful 
operation for seven years. Upon the Kent Company be- 
coming possessed of the works the system was abandoned 
because the company did not wish to soften the whole of 
the water supplied from its works. Considerable com- 
plaint was made by the consumers, but the softening was 
never resumed by the Kent Company. While the 
process was in operation at Plumstead about 3} tons 
of whiting were obtained for every ton of lime put into 
the water. This was sold as it was removed from the 
reservoirs to brickmakers, who fetched it away and paid 
7s. per ton for it. More than three times the cost of the 
lime, at £1 per ton, was thus obtained for the resulting 
whiting. It will thus be seen that the cost of the process 
need not be more than that of the labour for mixing, &c., 
and interest on capital expended on reservoirs. The 
whiting is ap licable to a great many purposes, 
and from its fineness and purity is of much higher 
quality and value than whiting produced in the 
ordinary manner. One objection to the process as 
carried out under Dr. Clarke’s method is the cost of 
the reservoirs, and the time required for the subsidence 
of the chalk fromthe water. The subsidence takes from six 
to eight hours, and allowing for the cleaning out of each 
reservoir and placing in it the necessary charge of lime 
and lime water, about three hours are required when three 
reservoirs,each holding about360,000gallons, areemployed 
to deal with a million gallons of water. The necessary 
reservoir area is thus considerable and may be very large, 
and each reservoir is occupied about ten hours for each 
charge of water. The room occupied by the reservoirs is 
thus an objection to the system as well as their cost. 
For this reason endeavours have been made to dispense 
with these reservoirs by adupting the principle of Dr. 
Clarke’s process, but substituting a continuous mixing 
and filtration for the intermittent mixing and subsidence. 
This process has now been in operation, as carried out 
for the Duke of Richmond and others, by Messrs. Atkins 
and Co., London, fora sufficient length of time to give 
ample proof of its practicability even on a large scale. 

he process of Dr. Clarke has, as we have said, been 
employed almost solely for improvement of water by 
softening it. Itis, however, most important to point out 
that the process is of the greatest value from another 
reason. It purifies the water it softens by removing a 
very considerable quantity of its organic impurities. 
This is a matter of much importance to all towns sup- 
plied with river water, and especially is of importance to 
remember the fact in connection with the London water 
supply question. The purification in this respect is well 
shown by the analysis of metropolitan waters, before and 
after softening, given by the Rivers Pollution Commis- 
sioners in their sixth report. The organic carbon and 
nitrogen in the Grand Junction Company’s water, which 
were respectively represented by the figures 07123 and 
0°023 before softening, were reduced to 0°080 and 0°022 
by the process, while the total solid impurity was 
reduced from 23°02 to 10°00, and the hardness from 
176 to 36. Again, the water from the same source 
six months later, when softene@ and analysed, gave 
organic carbon and nitrogen, 0°241 and 0°040 respec- 
tively before softening, and 0°178 and 0°021 after soften- 
ing. The Caterham water gave 0028 and 0°009 before 
softening, and 0°015 and 0°003 after softening. The 
purifying effect is thus very marked, and affords the 
means of reducing the organic matter at least as low as 
that of Loch Katrine water,and producing nearly the same 
softness. The possible valueof anapplication of the soften- 
ing process in such a way that the largeand costlyreservoirs 
are unnecessary is thus very great, and those interested 
in water supply may see the system in operation at the 
Westminster Aquarium, where it has been in use a few 
months on a small scale, softening and filtering about 4 
thousand gallons per hour for the fresh-water fish-tanks. 
The Thames water from the water company’s mains 
is admitted into the usual supply cistern. From 
this a pipe conveys nine-tenths of the water 
used, directly to the top of a series of metal discs, 
where it is met by and mixed, by running over the discs, 
with the one-tenth of water which has passed through a 
tank containing slaked lime. The mixed waters then 
pass into a tank containing a filter, which consists of a 
series of discs covered with filter cloth, and is softened 
and filtered continuously for from eight to twelve hours. 
The filter is fitted with an arrangement of brushes in 
contact with each cloth-covered disc, and at the end of 
the above number of hours all that is necessary to 
done in order to continue filtration for another period of 
ten hours, say, is to turn-a handle, by which the brushes 
are caused to rub off all the whiting or spent lime and 
carbonate of lime from the water which has accumulated 
on the discs. The whiting is run off with a small quan- 
tity of water into a settling tank, where it hardens and is 
removed at convenience. Messrs. Atkins have thus made 
it possible to treat Thames and other river water in sucha 
way that all the advan of Dr. Clarke’s methods of 
softening may be secured without those disadvantages 
which have hitherto attended it. The softening effect of 
the process is not at all affected by the continuous 
method of applying it, as is shown by analyses of the 
water at Goodwood which accompany a report of Mr. T. 
W. Keates, the consulting chemist to the Metropolitan 
Board of Works. The total hardness of this water is 17°6 
degrees before softening by the continuous me and 
4’5 after it, while the water at the Aquarium is reduced 
from 17 to 6 degrees of hardness, ; 


The value of the softening process has long enough 
been admitted, but the reservoir area necessary has 
militated against its employment. If the mixing and 
filtering arrangement described can be used on the largest 
scale, as it is proposed it should be, it should not only 
afford the means of securing the economy and improve- 
ment of the water due to softening, and of reducing the 
sand filter-bed area required by the different London 
water sy me but should afford the means of largely 
removing those foreign matters from the Thames water 
which form the sole cause of complaint of those who do 
complain. 


THE NORTHERN MANUFACTURED IRON TRADE IN 1880. 
No branch of the iron trade has shown greater progress 
than the manufactured iron industry in the north of Eng- 
land during the almost moribund year 1880. In all the 
sections of the trade there has been a wth both in the 
volume and value of the demand, but it has been chiefly 
marked in those which meet the requirements of the ship- 
building yards. At the end of last year the production 
of rails was in the north of England at the rate of 750 tons 
monthly by the associated makers; but by the last return 
issued in 1880 it appears to have been over 2600 tons monthly. 
Similarly the production of plates rose from 13,800 
tons monthly to 27,000 tons; that of angles from 4000 tons 
to 7700 tons monthly; and that of bars from 5300 
tons to 5900 tons monthly; and similarly the average 
realised prices have grown, but the ratio of the advance may 
be said to be shown without the details by the statement that 
the advance in the general realised price was in the year thus 
bridged over by the comparison from £5 5s. per ton to £6 7s. 
ad ton. Last year the associated makers in the North of 

gland produced some 290,000 tons of manufactured iron, 
which was the lowest amount in any year since such statistics 
were compiled. It is needful to be borne in mind that this 
decrease was due in part to the secession from the Board of 
Arbitration of some works, as well as to the closing of others. 
Practically, in 1880, the seceding members have returned to 
the Board, and the closed mills have been reopened, so that 
the output of the district might have been expected to have 
been much larger for the present year. It could have scarcely 
been anticipated that it would have risen so largely as it will be 
found to have done ; for there is every probability that for the 
whole of the year 1880, the total output will exceed 500,000tons, 
at an average of over £6 per ton, This production is the highest 
known since 1875 in the North of England, and it is attained 
despite the fact that whereas in the year named the rail trade 
furnished nearly one-half the total, at the present time it has 
furnished probably less than one-sixteenth of the total. It is 
very well known that in the growth of the demand for iron 
vessels, and in the consequently large production of plates 
and angles in the north, we have the cause of this immense 
bound in production, Of plates alone, there is ground for the 
belief that over 310,000 tons have been produced by theassociated 
makers in the North of England in 1880, an output higher than 
previously attained, and nearly double that of the prosperous 
year 1873 ; and in the angle trade there has been a correspond- 
ing growth, so that it is chiefly to these two classes of iron 
that the enlargement of the output is due. The demand for 
shipbuilding iron has been so vast that, with two exceptions, 
every one of the plate mills of the north that had been laid 
idle have been re-started, and the supply, even with that 
en ment of the output, has been barely sufficient to meet 
the demand, so that after a relapse in value as the full 
extent of the production was known, there is now again 
setting in a steady increase in prices. Broadly, the difference 
between the iron trade of the north at the present time and 
that when the last demand as great was experienced is this— 
that in the past it depended upon the demand for railway iron, 
and at the present it depends as fully on that for shipbuilding 
iron. As the need for new vessels has shown itself during the 
ear, the prospects of the manufactured iron trade have 
rightened, and there has been a continued and steady 
increase of production; and as the demand has met that 
increase prices have tended slowly upwards. It is tolerably 
clear that the present price is a profitable one, for the margin 
between the cost of the raw material and that of its product 
is above the average, so that with wages tolerably low, there 
must have been a working at fair returns in the bulk of 
the cases of the producing firms, Hence, it is certain that 
the position of the manufactured iron trade of the North of 
England has known a marked change from its position of last 
year. Both the volume and the value of the trade have been 
increased, and though the substitution of steel for iron in 
shipbuilding still looms before the trade, yet there seems no 
present indication that it is near. Indeed the number of the 
orders for iron vessels in the hands of the builders is said to be 
exceptionally large, and thusthe manufactured iron trade enters 
1881 with prospects exceedingly bright. An output for next 
year seems assured, so far as can be seen, in excess of that for 
1880; and the contracts that are now entered into give 
assurance of a large portion of that output being at rates 
thoroughly remunerative, so that it would seem that the long 
depression has away from an important branch of 
northern industry. 


STEEL MAKING IN THE UNITED STATES, 

Tue exertions which are now being put forth by the steel- 
masters of the United States to excel one another and the 
world in the weekly output of their furnaces and their mills, 
possess interest for the same craft in this country in a market 
as well as in a technical sense, Certain of the American 


be | Steel rail firms ow the practice of issuing manuscript tabu- | 8! 


lated statements, showing what has been done week by week 
in their converting werks, their blooming mills, and their 
rail mills. A few of these returns, applicable to the Edgar 
Thomson works, are before us. The return for the week 
ending November 13th sets out that from 5.30 p.m. on 
November 7th—Sunday—till 3.40 p.m. on November 13th— 
Saturday—the daily blows averaged from 106 on the first, to 
27 on the last day, and that the week’s total was 420. These 
pecees from 750 to 197 tons of ingots, or a total of 2954 tons 
or the week. The blooms were 2738 tons, and the rails—of 
67 lb. per yard—2565 tons, from one train of rolls. Nor is 
this a very exceptional, aoaes it is a growing, yield In the 
week ending October 30th, the number of blows was 404, the 
wien of ingots 3132 tons, of blooms 2906, and of rails at 
601b. per yard, 2662 tons. -The work for the whole month of 
October gives 1713 blows, 12,837 tons of ingots, 12,027 of 
blooms, and 10,782 of rails, which shows a larger average 
weekly yield than the yield for the single week closing with 
the end of the month. But if the yield of the week endin 

November 13th should prove even an av week, the yield 
of November, if we give it 31 days, will be in excess over 


October by 278 tons, since it would show a total outpy 
11,060 tons. This is undoubtedly excellent work, A : 
would not seem that the Edgar Thomson Company is 
especially exceptional. The report in THE ENGINEER of 
November 19th, of Mr. Windsor Richards’ address to the 
Cleveland engineers, showed that the week’s out-turn of ingots 
of the Scranton Iron Company had risen from 2720 tons to 
2830 tons before Mr. Richards could write out to Pennsylvania 
and get a reply from Mr, Scranton. Such figures as those of 
Mr. Richards showed that a pair of so-called 6-ton converters 
are made by the Americans to cast from 7} to 8} tons 
per heat. It is obvious that a larger output than any other 
nation is being secured from a pair of converters by the 
Americans. Yet Capt. Wm. R. Jones, the superintendent of 
the Edgar Thomson mill, will not stop short of a weekly out. 
turn of 3000 tons of rails from his one train. Doubtless such 
yields are obtained at a heavy cost upon converters, but the 
output is obtained, and if the United States demand increases 
so, too, does the United States supply. 


CLEVELAND IRON OUTPUT IN 1880. 


From the returns of the Cleveland ironmasters for the first 
eleven months of 1880, and the statement of the number of 
blast furnaces in operation, it is possible to estimate the 
extent of the production of iron in the Cleveland and Durham 
district in the year 1880. Judging from these trustworthy data 
the gross production of crude iron in the Cleveland and Durham 
district for the present year will be not less than 2,500,000 
tons, by far the largest output that has yet been made in any 
year in the history of the trade. But this large production 
has been only attained by the inclusion of the iron smelted 
from the rich imported ores, of which, chiefiy in the form of 
hematite, about half-a-million tons are included. In the year 
of the previous maximum rate, the total output was given 
without that of the hematite iron and _spiegeleisen being 
separated ; but there is ground for the belief that both from 
native and imported ores the production in the north-east will 
be larger in 1880 than it has been in any previous year. At 
the same time the largeness and the growth of the pro- 
duction from imported ores are, in themselves, remarkable. 
There is a probability that over 100,000 tons of ingots of 
hematite iron have been used by the steel-makers in the 
Cleveland and Durham district, and there has also been a con- 
siderable quantity of pig iron smelted from the hematite ores 
sent out of the district from furnaces at Eston, South Stockton, 
and Consett; so that the quantity that has been produced has 
not only been in supply of the home demand of the district, 
but it has also in some degree entered into the list of the 
hematite iron producing districts, This growth of the hematite 
iron trade in the Cleveland and Durham district, and the fact 
that about half a million tons of rich steel-making irons 
have been produced by it, are very strong proofs of the growth 
of the demand for steel. So far as the district is concerned, 
it is possible that the use of imported ores may not grow 
much fuller; indeed, it is evident that in some degree Cleve- 
land steel ingots are being substituted for rails for those from 
hematite iron, as is evidenced by the order of the North- 
Eastern Railway for a large quantity of rails from Cleveland 
steel. But the use is at present only a tentative one ; still it 
may be sufficient to check that growth of the use of imported 
ores which has been so remarkable in the last few years in 
Cleveland. Apart from this, the year’s output is only remark- 
able for its extent ; for though the average output of the fur- 
naces is in advance of that of previous years, if the estimate 
of Mr. Windsor Richards be verified, the advance will not be 
a very remarkable one, when it is remembered that it is 
partly due to the larger production of hematite iron, and to 
the large production of hematite at places, such as Consett. 
All things considered, the output of Cleveland for the year 
must be acknowledged as satisfactory. 


CABS ON LOCOMOTIVES, 

Locomotive superintendents and companies have 
often been charged with neglecting to take care of engine 
drivers and firemen, and the fact that English locomotives 
were for many years without cabs has been pointed out as 
an instance of, to say the least, gross stupidity. But there 
is a reason for everything, and just as the severe climates of 
other countries rendered the protection of a cab essentially 
necessary to the well-being of drivers and fifemen, so 
the temperate climate of this count rendered the 
value of any such protection doubtful. r. Rigler, who 
has been attached for thirty years to the medical service of the 
Berlin-Potsdam-Magdeburg railway system, bas just issued a 
little brochure embodying the results of his observations on the 
health of 107 drivers. e concludes that the work brings 
about certain morbid changes in the nervous system which 
are more slow in their progress after 20 to 25 years 
of service; but that the health of drivers and firemen has 
become sensibly worse during the last 15 or 20 years than 
it used to be, pulmonary and rheumatic complaints becoming 
more severe and numerous. Dr, Rigler asserts that close cabs 
are the direct cause of this. Although cabs protect the men 
from the weather, they are exposed to the deleterious effects 
of the products of combustion, issuing now and then from the 
fire door, and to the dust from the coal, which dust they 
inhale. Then they are exposed to a high temperature in the 
cab, become overheated, and take cold on leaving the engine. 
Finally, Dr. Rigler declares that close cabs are more injurious 
than beneficial. The views of the doctor coincide to a great 
extent with those expressed by the drivers on English railways. 
They like a weather board ; they like a hood, and in winter 
they like a protection of some sort which will keep off side 
winds, but they do not like close cabs. Something which will 
ive a man a sheltered corner in which to stand and look out 
is all that he wants, and the more ventilation he can have 
besides the better. 


THE MAIDSTONE BOILER EXPLOSION. 

On Wednesday the coroner’s inquest on the man killed b 
the explosion of a traction engine, full particulars of whic 
ap’ in our last impression, was opened for a few minutes 
and adjourned until next Wednesday. The Board of 
Trade are sending Mr. Trail or Mr. Richards to examine the 
remains of the exploded boiler, and give evidence. Samples 
of the plates of the boiler shell have tnd tested and reported 
upon by Professor Kennedy of University College, and no 
doubt his report will be used during the inquest. For the 
present we reserve all expressions of opinion. We have to 
express our thanks to Mr. Weeks, the coroner’s engineer, 
if we may use the word, for giving us an opportunity of making 
a very age examination of the remains of the boiler 
and engine. It would, however, be obviously improper at 

resent to say more on the subject than we have y 
one. Mr. Aveling, of the firm of Aveling and Porter, 
makers of the engine, is giving very great assistance to Mr. 
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Weeks and the coroner. His firm have declared that the 
cause of the explosion, be it what it may, shall be ascertained, 
and he is leaving nothing undone to attain this desirable end. 
It is not improbable that one result of the inquest will be to 
bring about a change which is now much wanted in the laws 
regulating the use of traction engires in town. The existing 
law is oppressive and unsatisfactory, straining at gnats, while 
camels are swallowed wholesale, 


LITERATURH, 


Stationary Engine Driving. A Practical Manual for Engineers 
in Charge of Stationary Engines. By 
London : Crosby Lockwood and Co, 1881. 

Mr. Reynoups has already written a book on locomo- 
tive engine driving, which has gone through several 
editions, and deserves the popularity which it enjoys. In 
the preface to the present volume Mr. Reynolds tells us 
that his “ object in writing this work is to give such in- 
formation as lies in my power as seems calculated to raise 
the status of engine-men in this country—the land of 
steam engines—and to try and induce = a to pursue 
their inquiries in other works written by better pens than 
mine.” This is a laudable purpose, but we are not 
quite sure that our author has gone the right way to 
work. Practically he assumes that the men for whom he 
writes are of very limited education and know next to 
nothing about the engines of which they are in charge. 
“Tt is not an uncommon occurrence, he writes, “to find 
men in charge of fixed machinery who cannot explain a 
tenth partof the movementsthey see before them.” Now, we 
fear that to such men Mr. Reynolds's book will prove any- 
thing but intelligible. It is written simply enough in 
one sense; but regarded from another point of view we 
see that it contains long words, the very meaning of 
which unlettered men will fail to take in. , truth, there 
is no more difficult effort in the realms of literature than 
to write clearly, concisely, and intelligibly for imperfectly 
educated readers. To say that Mr. Reynolds has partially 
failed conveys little reproach to him, for if he has failed 
it is in cmpany with a whole host of other writers who 
try to supply specific instruction to those to whom even 
reading is not a congenial task. 

Our author leaves no stone unturned. He is deter- 
mined that his readers shall not only know something 
about the stationary engine, but all about it; thus he 
explains how iron and steel are made from the ore, the 
difference between a mechanical mixture and a chemical 
alloy, and a great many other things which are, we 
fear, out of place in works of this kind. He has 
produced, in short, a treatise on the steam engine 
instead of a guide book to engine driving. Thus 
we have first an introductory notice, and a sketch 
of the history of the steam engine, followed by a 
chapter on the properties of the materials of which the 
engines are made. Then we have dealt with in succession 
the beam engine ; the Cornish engine ; semi-portable 
engines ; compound engines; Cornish and Lancashire 
boilers ; the Galloway boiler ; the starting and working of 
engines and boilers; management of feed-water and boiler 
feeders ; causes of failures ; boiler explosions ; the indicator 
and how to use it; and a chapter on arithmetic. The 
book is throughout well illustrated. 

So longas Mr, Reynolds keeps strictly to the steam 
engine we have little fault to find with him, but we 
regret that we cannot say as much of other portions of 
his work. What he has to say concerning the manufac- 
ture of iron is, for example, mostly erroneous, and many 
of his statements concerning various matters are, if taken 
literally and as representing daily practice, wrong. Thus, 
for —. he states that cylinders should always be 
lubricated with tallow. So far from this being right, 
there are certain conditions under which tallow ought 
not to be used at all for this purpose, and he omits all 
mention of the fact that certain mineral oils give far 
better results at less cost. In other respects we find 
inaccuracies. Thus, for example, after describing the 
construction of a piston and the way it is put on its rod, 
our author states that it is wadeih by a cast iron ring 
turned a little larger than the cylinder, which is then 
parted by a saw and fitted into the cylinder, the piece 
removed by the saw being enough to allow for compres- 
sion. Now, no piston rings are made in this way. A 
bit must be removed much wider than any saw can take 
out at one cut, and in nearly all cases with engines of 
more than a moderate size _a tongue is let in to make the 
oint tight. It may be said that such errors are small. 

hey are ; and in any other kind of treatise they would 
do no harm, because the information possessed by the 
reader would suffice to correct the false impression con- 
veyed. But Mr. Reynolds writes for men of a different 
intellectual stamp ; and there is this to be feared, that one 
of his readers may find some day that the piston of his 
pen go is not quite like that described by Mr. Reynolds, 
and then his confidence in his author will be lost. 

Taken for all and all, however, Mr. Reynolds has pro- 
duced a well-written work likely to prove useful —more 
likely to be useful to the rising generation, however, 
than to the old hands, who we fear are past improve- 
ment. We can commend the work to shop apprentices. 
The mistakes which it contains are not likely to do harm 
either to those who find them out or those who do not; 
and the good and the useful will- together far outweigh 
the defective and the useless portions of this little 
volume. Mr. Reynolds deserves thanks for the efforts 
which he is making almost unassisted to educate a class 
of men on whom a great deal depends, and we wish him 
every possible success. 
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THE BOILER EXPLOSION AT THE BIRCHILLS 
HALL IRONWORKS, WALSALL. 

Tue testing by water pressure of a boiler, similar in con- 
struction to that which exploded at these works in May last, 
was concluded on Salessinen the 15th inst., and the experi- 
ment is of considerable interest, as throwing light upon the 
cause of an explosion which has occasioned much discussion, 
and was one of the most disastrous in its effects which has 
ever occurred in this country. 

Our readers will find, on reference to our previous reports, 


| ever, have more to say with regard to this on another occa- 


sion, Mr. Richards, the Board of Trade officer; Mr. 
McDougall, chief engineer of the Boiler Insurance Company ; 
and many other gentlemen, were present at the experiment, 
the general supervision of which was under Mr. Jonah 
Davis, C.E., of Wolverhampton. 


Sir Bensamin Bropie.—By the death of Sir Benjamin Brodie 
England has lost one of her most distinguished chemists. He 
was the second baronet of this name, and died on Wednesday, 
the 24th of November, at Torquay, Devon, in the sixty-fourth 
year of his age. He was the eldest son of the late eminent 
surgeon. He was born in the year 1817, and was educated at 
Harrow, and afterwards took his B.A. degree at Balliol College, 
Oxford, in 1839. He was created D.C.L. in 1872. Sir Benjamin 
Brodie was appointed to the professorship of chemistry in he 
University of Oxford in 1855, and elected president of the 
Chemical Society in 1859 and 1860. He has contributed papersto the 
Philosophical Transactions and the Journal of the Chemical Society. 
The publication of the scientific results arrived at by Sir Ben- 
jamin Brodie extend over nearly forty years. His first paper, 
entitled, singularly enough, ‘‘On the Synthesis of Chemical 
Elements,” curious in its A on the last of his publications, 
which treats of the same question, appeared in the proceedings of 


the Ashmolean Society in 1843. He then turned his attention to ~ 


the investigation of the dense alcohols, high in the series, present 
in the wax of bees, and made out the formule of cerotic acid and of 
myricin ; on the formation of hydrogen and its homologues, then 


VIEW SHOWINC BOILER DEVELOPED 


© 


four puddling furnaces, and its leading dimensions were as 
follows :— 


Thickness of shell-plates .. .. .. from fin. to yin. 
Diameter of vertical fluetube .. .. ft. 
Thickness of circular plates of do. .. .. .. .. full. 
Thickness of crown plate of do. Paap Perea 
Camber of crown plate of do. 34in. 


The boiler now experimented upon was of very similar 
dimensions, as will be seen from the following particulars :— 


that the exploded boiler was of the Rastrick type, fired from | 


Diameter of shell .. .. .. 10ft. 6in. 
Thickness of shell-plates .. 1, generally, with some § plates. 
Diameter of vertical fluetube .. .. .. -. -. 4ft. lin. 
Thickness of circular plates of do... .. -. full. 
Thickness of crown plateofdo... .. .. .. « in. 
Camber of crown plate of do... in. 


The joints were single rivetted by hand, with the rivets 
pitched from 2in. to 2}in. apart in both cases. The age of 
the boilers was about the same, and the workmanship was in 
neither case of very character. The conditions under 
which the boilers had been worked were also practically 
identical, so that it will be seen that a very close approxi- 
mation to the actual strength of the exploded boiler can be 
attained by an investigation of the results obtained from this 
experiment. Two previous attempts to burst the boiler ex- 
perimented upon had been made. As our readers will re- 
member, a plate gave way at the manhole which was un- 
strengthened, the actual pressure at which it broke being 
stated variously by the different observers present at from 
75 lb. to 90 lb, pressure. The weakness of the boiler at this 
part was, however, perfectly well known, and the chief object of 
the experiment being to test the strength of the vertical joints 
of the shell, the boiler was repaired and another attempt made 
to burst it. On this occasion a pressure of 103 Ib. was reached, 
when the joint of one of the pipes connected to the force 
pump having burst, the experiment was stopped until more 
complete preparation could be made. A powerful steam 
pump, capable of throwing about 7000 gallons per hour, was 
rovided for the experiment on Wednesday last, and the | 
builer having once become filled with water the pressure was 
ut rapidly up, without stoppage, until the shell gave way at | 
tween 115 !b. and 120 1b. pressure. The exact position of | 
therupture and the thickness of the platesat that areshown | 
on the expanded view of the shell plates herewith. The ver- | 
tical seam which has given way through the water-side lap of 
the plate A shows clear indication of an old fracture, 10in. in 
length, partially through the metal from rivet-hole to rivet- | 
hole, and this plate having been indented at the shaded | 
at B, it appears to be evident that the joint suffered from } 
rough usage to which the boiler was subjected when, being | 
removed from its seating, it was unfortunately thrown bodily | 
over on its side, the result being to bulge the plates in | 
several places, and to break completely through the plate, | 
necessitating a patch, at C, : 
The cause to which the Board of Trade officers, who in- | 
vestigated the matter, attributed the explosion, namely, 


sheer structural weakn inly does not sper be 
borne out by the results of the experiment. We how- 


on the melting point and transformations of sulphur. His next 
most important investigation was on the formation of the 
peroxides of the radicals of the organic acids, to which study he 
recurred in later years. Then on the atomic weight of graphite, 
by the oxidation of which with chlorate of potash and nitric acid, 
he obtained some very curious compounds. In 1867 there 
appeared in the Philosophical Transactions a remarkable paper by 
him “ On the Calculus of Chemical Operations,” being a method 
for the investigation by means of symbols of the laws of the dis- 
tribution of weight in chemical change. Part I. is on the con- 
struction of chemical symbols. A lecture was delivered by him 
on the same subject before the Chemical Society in June, 1867, 
and only a short notice of it appeared at the time. In order that 
his views might be correctly apprehended, and that it might have 
a wider interest and be more generally appreciated by those who 
are anxious in these questions, he re-published this lecture in a 
little pamphlet, entitled ‘“‘ Ideal Chemistry,” which appeared 


| about two months ago. It is issued by Macmillan, and puts the 


theories which he has advanced in the plainest, clearest English. 
It treats of a subject which is likely more and more to hold the 
minds of chemists. 


Tue Austrian IronciaD TEGETHOFF.—A trial of a new steam 
fire engine, designed for the Imperial Austro-Hungarian war-shi 
Tegethoff took place on Tuesday, at Messrs. Merryweather an 
Sons’ fire-engine works at Greenwich. The engine is fitted with 
a quick raising steam boiler of the Merryweather and Field 
improved type. The pump is provided with valves having large 
clear openings, through which sea-weed, shavings, straw, and 
other foreign matter may pass without fear of injury or stoppage 
to the machinery. At the trials steam was raised within eight 
minutes from cold water, and the axe — 360 gallons per 
minute through a jin. jet toa height of 160ft. Following this 
test, two, three, and four jets were thrown by the engine simul- 
tanevusly, and as an experiment, to show its capabilities for 
pumping powers, the machine disch an immense body of 
water through two 24in. hoses. This last experiment was, 
perhaps, the most important to the visitors present, as the 
primary work of the engine—although a fire-engine to all intents 
and purposes—is to pump out water in case of a mishap, damage 
by a torpedo or shot. Being complete in itself, such an engine 
by means of the suction pipes can draw water from any damaged 
compartment, and keep it down until the necessary repairs are 
made. Amongst the visitors at the trial were—The Chinese 
Embassy, represented by his Excellency Chin, Chargé d’Affaires, 
MM. Iso Ping Sung, and two other gentlemen of the naval depart- 
ment of Pekin ; many other foreign (zovernments were represented. 

e may here mention that his Excellency Count Jassme, naval 
attaché to the Austro-Hungarian Embassy, made a careful inspec- 
tion of the working capabilities of the 'l'egethoff steam fire-engine, 
on behalf of his Government, two or three days previously. 
Following the experiments, the company present were condu 
over the works by the Messrs. Merryweather. The ship’s pum 
of twenty years back was shown, and the contrast was marked. 
The new type of ey under construction, similar in design to 
those recently supplied to the Metropolitan Fire Brigade, were 
examined with much interest. An inspection of the Tram Engine 
Department of these works greatly ——— the distinguished 
visitors present with the importance of steam on tramways, all 
having a ride round the works on an engine that is about to be 
hinged to the colonies, and similar to others in construction for 
the North Staffordshire, and Batley, and Birstal 
Tramway Companies. Subsequently the ings of the different 
machines were critically examined, and their specialties in design 
and construction fully explained, : 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRIC 

(From our own Correspondent.) 

Proprietors of mills and oe are getting short of specifications. 

To-day on Change, as yesterday, they were pressing customers to 

whom they some time sold, to give out the s) fications now 

due, but continued withholding was general, and positive refusals 
uent. 

ight extend beyond February. No abatement is perceptible in 
ercaeinte with which the makers of both raw and rolled iron 
alike anticipate the future. : 

It is understood that this week’s monthly mail from Australia 
has brought a considerable accession of new work, which the 
merchants desire shall be begun upon and completed with 

mptitude, 30 soon as they have issued the specifications. 
imultaneously very welcome orders have reached the ironworks 
direct by this mail. Certain of the old makes of high-class 

Staffordshire iron are getting into renewed favour at the Anti- 

les, as the people are better able, by the higher prices obtained 

‘or their wool in particular, to buy it. Consequently B. B. H. 

bars, at date of last telegraphic advices, had risen in Sydney £1 
upon their price early in October, and were going off at £12 per 
ton. In Melbourne general brands of bar and iron were, at 
date of mail, steady at from £9 to £11. Sheets were somewhat 
easier, assortments of Nos. 8 to 18 commanding £11, while for 

Nos. 20 to 26 £13 was required. Plates were dull at £10 to £12. 

Hoops for trade purposes were quoted at £10 to £11. The market 

was well stocked with drawn fencing wire, yet the excellent 

demand for it had prevented _ very conspicuous drop in prices. 

At Sydney No. 8 had lost 7s. 6d. per ton in two weeks, but it left 

off at most recent date at £13 15s. realised, while at Melbourne, 

at date of mail, £13 10s. was the price of No 8, £13 of No 7, and 


* £12 10s. of No. 6. Galvanised roofing sheets were not in under 


supply and prices were somewhat affected in consequence ; still 
quotations stood at Melbourne at £21 for ordinary English 
brands of 26 w.g.’s and at £22 to £23 for best brands. ; 

Hoops are quoted at low figures to secure sales; yet the mills 
keep fairly employed. For heavy sections of no great intrinsic 
value, a minimum price of £6 5s. is being accepted in Liverpool. 
How the iron can be made for the money is a problem. It can 
hardly have been rolled in South Staffordshire, for the carriage 
to Liverpool is 12s. 6d. per ton. Makers were unable to-day to 
report any considerable inquiry from the United States. _ 

nmarked iron generally is a shade cheaper compared with the 
ices obtained in en be when, owing to the sudden spurt, 

m 2s. 6d. to 7s. 6d. over the October prices was paid. ere 
is still a large bulk of trade in common finished iron, but the 
competition for orders is exceedingly keen, resulting in additional 
weakness. Sheets are not realising so good prices as in October, 
and it has been found necessary to still further lower the 
minimum for singles. 3 

Excellent boiler plates are in slightly better demand in 
anticipation of the repairs which will be done in the Christmas 
week. They are easy to buy at £9 10s. down to £9. Less 
valuable sorts go down in steady graduations to £8. 

+ hy is not to be got at less money than a week ago for any 
but the lowest qualities. 2 

Coal for ironmaking is in abundant supply at the low prices of 
last summer. : 

Employés of the London and North-Western Railway Com- 
pany at a meeting in Wolverhampton this week, accepted the 
company’s offer touching contracting themselves out of the Act ; 
and ata mass meeting on Monday the workpeople of Messrs. 
Chance, Brothers, i Works, of Oldbury, it was resolved to 
form a “ Provident Accidental Fund” in lieu of the provisions of 
the Act—the men to contribute one penny per week and the 
employers to contribute a sum equal to that of the men. 

It is expected that the new line which the London and North- 
Western Railway Company have just cut from Wolverhampton 
to Walsall will be ready to be opened on the Ist February next. 
A new station will be erected at the Pleck, Walsall, and in all 
probability the old Bescot-road station on the main line will be 
re-opened in addition to the continuance of the present junction 
station, 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Bostvess in the iron trade of this district continues very quiet. 
Lancashire makers of pig iron are very firm. For delivery equal 
to Manchester their quotations are firm at 46s. 6d. for No. 4 
forge and 47s. 6d. for No. 3 foundry, less 24 per cent. 

\ pas brands there is if anything rather an easier tone, 
sellers who have to offer in this district ap; ntly being more 
anxious than they were to receive orders. ‘or delivery equal to 
Manchester, Lincolnshire iron is quoted at 46s. 6d. to 47s. 6d., 
and am ee iron 47s. 6d. to 48s. 6d. per ton, less 24, but there 
are some brands in which business would be done at under these 

Small transactions are reported in Middlesbrough iron 
at 48s. to 48s. 4d. ton net cash for g.m.b.’s delivered equal to 
Manchester, but there is still no actual market here for north 
country iron. 

The manufactured iron trade continues very dull. For bars 
delivered into the Manchester district the average quotation is 
about £5 15s. per ton, but there is a good deal of competition for 
anything like prompt specifications. Founders in this district 
continue generally very slack. Many of the local engineers and 
machinists are fairly busy. I hear that the contract for the iron 
work of the new Victoria Railway station, Manchester, has just 
been given out to one of the well-known local firms, but that the 
price at which it has been taken is very low. 

In the coal trade of this district a dull tone has prevailed during 
the past week. The continued exceptional openness of {the 
weather has naturally tended to restrict the demand for all 
classes of house-fire coal, and some of the colliery proprietors have 
not been receiving sufficient orders to keep their pits going full 
time. Forge and steam coals still move off slowly, but engine 
fuel is generally in good demand, and the steady consumption of 
this class of fuel now going on for mill pu as prevented the 
increased production of slack making itselt felt in the market to 
any appreciable extent. In prices there is no very material 
change except a slight giving way in the better class of round 
coal where advanced rates were being asked. The average 
quotations at the pit mouth are about as under :—Best coal, 9s.; 
and forge . . to 5s. 6d.; , 48. to 4s. 6d.; good slack, 
3s. to 3s. 6d.; and inferior sorts, Qs. 6d. to 3s. per ton. 

Thedemand for coal shipment continues only dull, and prices 
remain much the same as last week, good steam coal being 
delivered at Liverpool or Garston at from 6s. 9d. to 7s. 3d. per 


ton. 
Coke continues in fair demand for iron manufacturing 
and local makes range from 9s. to 12s. per ton at Eicon 
to quality. 

The West cashire colliery proprietors held a meeting at 
Liverpool on Friday to consider the application for an advance of 
wages, to which I referred last week. It was, however, unani- 
mously decided that there had been no sufficient improvement in 
trade to warrant any advance being given, and the miners will 
now hold a meeting to consider what course to adopt with 
reference to this decision of the masters, but it is scarcely probable 
that any severe strike will be attempted. 

The proposal to form a society of technical or chemical 
industry which was made early in the year in this district, and 
has since been brought under the notice of the leading men con- 


nected with chemical science and manufacture, has now assumed 
definite shape, and at a meeting of gentlemen interested in the 
geopenal, held at Owen’s College, Manchester, on Tuesday, it was 

ecided to form a society, which should be termed ‘‘ The Society 
of Chemical Engineers.” The meeting was held under the presi- 
dency of Professor , and the hon. secretary, Mr. G. E. 
Davies, stated that the —— had met with a very satisfactory 
reception, thirty favourable replies having been received in 
answer to a circular which had nm sent out, whilst only three 
were decidedly unfavourable, and several were neutral. A sub- 
committee, consisting of Professor Roscoe, Mr. Ludwig Mond, 
Dr. Campbell Brown, Dr. Hewitt, Mr. E. K. Muspratt, Mr. E. 
Carey, Mr. G. E. Davies, and Mr. F. Gossage, was appointed to 
make arrangements for an inaugural meeting in London, to draw 
up regulations, and take such other steps as might conduce to the 
welfare of the proposed society. 

The arrangement pro’ by the railway companies for 
avoiding litigation under the Employers’ Liability ct seems, 
like that proposed by the Lancashire ony, proprietors, to meet 
with anything but a unanimously favourable reception in this 
district. Further meetings of miners in connection with the 
es arrangements for contracting out of the Act have also 

n held this week. In the Swinton and Walkden districts the 
men have decided to adhere to the Act, and at a meeting of the 
Clifton and Kearsley Miners’ Relief Society, which embraces 
nearly 2000 men, no decision could be arrived at after the matter 
had toa discussed for a considerable time. The Oldham and 
Ashton colliery proprietors have refused to grant an advance of 


wi for which the men had given notice, because the miners 
decline to contract themselves out of the Act by accepting the 
pro system of mutual insurance. 


essrs. Thomas Massicks, managing director of the Cumber- 
land Iron Mining and Smelting ee Mr. J. Clegg, owner 
of the Mouzell mines, Dalton, and Mr. Miles Kennedy, a large 
mine owner in the Furness district, have conjointly purchased 
the Furness Iron and Steel Company’s works at Askam, consist- 
ing of four furnaces, which for some time past have been in 
liquidation. 

There is no change of any moment to note in the hematite pig 
iron trade of the North Lancashire district, but the demand is 
fully equal to that of the past week or two. The approaching 
Christmas holidays are expected to show a falling off in the 
inquiries, and it may be said that this is perhaps the case at 
present, though not to the extent that was expected. With the 
new year a good demand is confidently looked for, and producers 
are expecting to have not only a good supply of contracts, but 
much better prices than those which are now quoted, and which 
show no change on the past week. When the new year is 
fairly advanced, there is no doubt these expectations will 
be found to be correct, as indications are not wanting to show 
that we shall have a very good trade. Inquiries from America 
and the Continent are still good, though these are not so extensive 
as was the case some few weeks ago. This slight falling off is 
only looked upon as temporary, and causes no anxiety. The 
metal output is going into direct consumption, and stocks are not 
accumulating. Steel makers are briskly employed, and fair 
demands are being made for B and Si qualities of 
steel. This department of trade is also likely to be much more 
actively employed as the spring season advances. Shipbuilders 
have not booked new orders of any magnitude, but the contracts 
which they hold at present will keep them briskly employed for 
some time to come ; at present they are working day and night 
shifts. Railway rolling stock works are in full employ, and have 
secured one or two fair orders. Engineers and others fairly sup- 
plied with work ; other industries also fairly engaged. Coal and 
coke in good consumption at late prices. Iron ore selling at the 
mines at from 14s. to 16s, 6d. per ton, and meets with a ready 
sale. Shipping fairly busy. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market at Middlesbrough was, on Tuesday, well 
attended. The business done was at about the same rates as the 
week before. In the interval pig iron had fallen to 39s, for 
No. 3, but on receipt of intelligence from Glasgow that it was 
firmer there, it steadily rose to 39s. 6d. Forge is 38s, 6d., and 
warrants about 40s. The shipments keep up wonderfully, 
having amounted to 42,000 in the eleven working days of the 
month up to and including the 13th inst. Almost all is going 
to Scotland, and will be deposited at the western end of the canal, 
or at angst It is being sent in anticipatton of the frosty 
weather which must — soon arrive, and will certainly stop 
navigation. Connal’s stock at Middlesbrough was, on Tuesday, 
120,536 tons, being an increase of 1341 tons during the mo 
Manufactured iron continues steady at the prices of the previous 
week. Ship plates are £6 15s. to £7; angles, £5 17s. 6d. to £6; 
common bars, £5 15s. to £6, all f.o.b. at works, cash less 2} per 
cent. discount. 

The coal trade remains fairly brisk at opr ta rices. 

The second meeting for the session of the Gisctend Institution 
of Engineers took place at Middlesbrough on Monday evening. 
The chair was occupied by the president, Mr. E. W. Richards, 
and an interesting paper was read by Mr. Davy, of Leeds, upon 
pumping machinery for mines. The Cornish engine was minutel 
described, and the gradual introduction of ex ion tr 4 
Mr. Davy then exhibited drawings and models of his own 
improvements in steam pumps, and described certain examples, 

icularly those constructed for the Croydon Waterworks. 
The Cornish engine was said to cut off steam at from one-third 
to one-half stroke, and his own type at from one-fifth to one- 
sixth. He had ded in obtaining a duty of 34 Ib. per indi- 
cated horse-power per hour without the use of a condenser. In 
the discussion which followed several members took part. Mr. 
Head objected to reports of steam engine performances being 
made in pounds of per indicated horse-power per hour, as that 
involved the efficiency of the boiler and the quailty of the coal. 
He asked for the pounds of steam used. He was particularly 
anxious to know this, as at a recent meeting of the Institution of 
Civil Engineers in Westminster a fellow townsman of Mr. 
Davy’s had stated that he had constructed an engine which used 
_— 11 Ib. of steam per indicated horse-power per hour. Mr. 
Stoker said he had two or three of Mr. Davy’s engines at work, 
but found them liable to fall short of their full stroke, which 
involved great loss of steam. He admitted, however, that the 
pressure of steam pore! to them varied as much as 251b. He 
thought they could only be worked at a low rate of speed, which 
meant a large and expensive engine in proportion to the work 
done. Mr. Howson asked why such heavy balance weights were 
recommended where the spear rods were not themselves heavy. 
Mr. Willans thought that quicker running engines might 
more advantageous in some respects. Mr. Davy, in reply, said he 
had never succeeded in doing with less than 22 lb. of steam per 
indicated horse-power per hour, and did not believe anything like 
11 lb. had ever been achieved. He admitted that regularity of 
steam pressure was necessary for working his engines economically, 
and when that was the case, as at Gatien, ke could work his 
piston up to within in. of the covers at eitherend. He reminded 
the members that he adopted long strokes, and, therefore 
his clearances, though large, might be relatively small compared 
with short stroke engines. With regard to speed, he advocated 
fourteen stroke per minute for a 7ft. 6in. stroke pump, andeight to 
ten per minute for a 10ft, stroke. He constlanel. that either 
heavy balance weights or heavy spear rods were essential to pro- 
vide inertia where high expansion was attempted. Otherwise, 
early cut-off would not be feasible, and high economy would be 
out of the question. The president considered a very able and 
useful paper had been brought before them, and moved a vote 
of thanks to the reader, which was carried by acclamation. 


The North of England plate makers have been carefull % 
sidering the question of limits and extras. A new list hes fone 
drawn up, which has been called “‘ The Cleveland List of Limits 
and Extras,” and which will come into operation on the 1st 
January, 1881. It is extremely liberal in every wa , and will, i¢ 
is hoped, put an end to much of the “haggling” which has often 
arisen on the condition of contracts, and quite apart from the price 
There will be one list for iron for ahipbeliding purposes, another 
for bridge building and general purposes, and a third for boiler. 
plates. In some respects the conditions will be alike for two out 
of the three classes, but in other respects they will be different, 
It will probably be a great convenience to merchants and con. 
sumers as well as to manufacturers that a clearly defined and 
well understood Cleveland list should come into operation. It 
will save a great deal of felegregmios and other correspondence, 
and the simple words ‘‘Cleveland list” being expressed oy 
understood, nothing but price, terms, and delivery instructions 
will usually remain to be settled in order to complete a bargain, 

On anieg afternoon the followi tition was lodged in tha 
Newcastle Bankruptcy Court :—‘‘ William Cochrane Carr, 
residing at Hetheridge House, in the parish of Swinburn, in the 
county of Northumberland, and at South Benwell House, near 
Newcastle-on-Tyne, and carrying on business as a colliery owner 
and fire-brick manufacturer, at South Benwell ; and as a farmer 
at Hetheridge, at Denton Wood House, Newburn, Northumber. 
land, and at Coalburn’s Farm, and Horsegate Farm, Chopwell 
Durham. Liabilities, £80,000. The assets, which consists of real 
property, stock-in-trade, furniture, &c., are estimated by the 
debtor at £84,000.” 

The colliers at Seaham seem to have adopted a most foolish 
course. To the number of about a thousand they have struck 
work and say they will notresume until the twenty-eight bodies now 
imprisoned in the Maudlin Seam are recovered. A committee of 
impartial and competent persons, including representatives of 
their own union, have reported that any present attempt to 
reach the bodies would probably result in further calamity and 
loss of life, whilst no danger can arise from the seam whilst it 
remains stopped + 4 as at present. Their own union is dead 

ainst them, and the unwise course nw Davee chosen to adopt. 
Nevertheless they are at the moment obdurate. Such men are 
not usually expert in explaining their ideas intelligibly to the 
public. If it were otherwise it would probably be found that 
superstitious fear was at the bottom of their inexplicable conduct, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


I HAVE reason to know that there is considerable activity bein, 
shown at present in the perfecting of the new compound steel an 
iron armour plates, The recent trials of the ‘‘ Wilson” plates 
have been regarded as satisfactory. If Iam informed accurately, 
there will soon be further experiments made with the “Ellis” 
plates, from which exceptionally favourable results are antici- 


pated. 

Fully a year ago I mentioned, as what was considered at the 
time a curious fact, that the Argentine Republic would be the 
first Power—if such a term is applicable to that Confederation— 
to possess a war ship armed with the new steel-faced plates, 
The order for the tes was at that time entrusted to Messrs, 
John Brown and a. Atlas Steel and Ironworks, by the builders, 
Messrs. Samuda and Co. ‘The ship, I understand, has proceeded 
to her destination, and simultaneously with her completion there 
comes from South America the news that the Argentine Republic 
are now pressing upon Chili certain claims to territory which 
have been in wg ven for years, At the time I remarked that 
the Argentine Republic was evidently determined to let its 
voice be heard when Chili and Peru were exhausted by their 


struggle. 
Our trade with the American States continues to prosper. A 
few months ago I pave you details of the exports of Sheffield 
up to and inc be last. These showed a very 
decided improvement. I had occasion on Wednesday to call upon 
Dr. Webster, the American Consul, and I asked him if the im- 
provement had been maintained. I found that the total value of 
the exports for the two expired months of the present quarter 
were for October, £98,770 ; for November, £65,299. In October, of 
1879, we sent a value of only £58,389; but in November of the 
ear we sent £96,567—the total for October and November, of 1879, 
a adi tem £154,952 as com with £164,060 in 1880—an advance 
of over £9000. In December, 1879, we sent to America goods to 
the value of £77,625—making for the quarter a total of £232,575. 
I think there is every reason to believe that the quarter which will 
close on the 31st of this month will show a larger total than the 
corresponding quarter for 1879, but I am afraid it will be less 
than the previous quarter—ending September—when the total 
value of Sheffield oods exported to the States was £309,779. To 
come up to that figure the month of December*would have to 
yield £135,000. 

In October last we sent to the States a value in steel of £33,290, 
as compared with £24,212 and £14,158 respectively in the corre- 
sponding months of 1879 and 1878; in ye the value in 

ctober, 1880, was £26,197, as com with £16,971 and 
a respectively in the corresponding months of 1879 and 


a disputes in the coal trade are engaging attention on 
every side. 

The Employers’ Liability Act, which comes into operation on 
the 1st January, is now exciting much interest in the South 
Yorkshire colliery district. The miners employed at the 
Edmunds and Swaithe Main are believed to be favourable to 
contracting themselves out of the Act. At Mitchell’s Main, the 
Thorncliffe, and Chapeltown collieries, the men heve been asked 
to join in a system of insurance. They have decided to consult 
the union officials before giving any answer. The miners 
employed at Rockingham Colliery, belonging to Messrs. Newton, 
Chambers, and Co., have ——_ action until after the 
national conference. Meetings of the men are being generally 
held on the subject. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


ALTHOUGH the Glasgow iron market has n been somewhat 
dull this week, and prices are still cap eg bs t is admitted that a 
comparatively g trade is being done both in the home and 
foreign departments. The activity which prevails at the malle- 
able works, mainly in consequence of the prosperous condition of 
the shipbuilding trade, has led to a large consumption of crude 
iron, and though the American demand is of course not anything 
like up to what it was at this time last year, the purchases 
made by other countries more than compensate for the falling off 
in the case of the United States. The prices of warrants are 
necessarily low on account of the very large quantity of iron in 
store ; but it is more than ever apparent that the results of the 
year’s working will be highly satisfactory. In the course of the 
past week 3103 tons were added to the stock in Messrs. Connal 
and Co,’s stores, bringing it up to 489,340 tons. The shipments 
were less by 403 tons than those of the preceding week, but the 
arrivals of Middlesbrough pig iron were very enw? amounti 
to 13,253 tons, as compared with 8974 in the preceding week an 
10,583 in the corresponding week of last year. There are 121 
furnaces in blast, as against 100 at the same date in 1879. 

Business was done in the warrant market on Friday forenoon 
at from 50s. 104d. to 50s. 11d. cash, and 51s. 1d. to 51s. 2d. one 
month, the afternoon quotations being 50s. 114d. to 51s. cash, and 
5ls. 1d. to 51s. 2d. one month. Prices inpesres on Monday to 
51s. 2d. cash, and 51s, 44d. one month. On Tuesday the market 
was strong in tone, with a limited business from 51s, 44d, cash to 
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Dis. 6d. and 51s. 9d. one month. The 
market Poo’ firm on Wednesday and advanced 
to 52s., By the tone was quiet in the afternoon 
at 51s. 84d. and 51s. 104d. onc month. To-day 
—Th fay—there was a quiet, steady market, 
oe a limited business at 51s. 8d. to 51s. 10d. 


oomhe demand for makers’ iron being quiet in 
the market, prices are again a shade easier. 

The coal trade keeps fairly active, there being 

demand for steam coals and also for 
household consu ae, while the shipments are 
satisfactory — we the season of the year. 
Prices are unch ange. 

At a meeting of Hamilton district miners held 
in that town a few days ago, a district associa- 
tion was formed to work in conjunction with 
the other districts of Scotland; it was agreed 
to request an advance of 6d. per day on present 

wages ; and the meeting likewise resolved to 
repudiate the idea of contracting themselves 
out of any of = rivileges that the Employers’ 
op Act might confer upon them. 

ining ‘fnstitute of Scotland met at 
Hamitton, the” other day, when the president, 
Mr. Ralph Moore, inspector of mines, made a 
statement with regard to the cause of acci- 
dents in the mines under his charge in the eastern 
district of Scotland. From these it appeai 
that twenty-six persons were killed and 115 
injured from falls of roofs, that one person was 
injured in solid stoop and room workings for 
every 90,000 tons of coal raised ; une in stoop- 
ing for every 87,000; and one in long-wall for 
every 73,000 tons. He did not think that a 
different ‘result could be attained without the 
employment of a special class of experienced 
men to be responsible for the propping, instead 
of leaving it to be done by the ordinary miners. 
A remit was made to the Council of the Institute 
to send deputations to the different mining 
districts of England to ascertain the practice 
that prevails on this point. 

The Fife and Clackmannan Miners’ Associa- 
tion have .. instructed their secretary to 
press upon the coalmasters the desirability of 
conceding an me of wages. Reports sent 
to the Board of the Association from the dif- 
ferent districts were said to indicate that there 
was a continued improvement i in the trade. 

Attempts were being made this week to pre- 
vent the Buchan Coal Company going into 
liquidation. 

n the Glasgow and Clyde engineering works 
generally the operatives are now in process of 
getting their wages advanced, so as to bring them 
up to the figure at which they stood before the 
reduction of 1878. Strikes have taken place 
at a number of works, but it is believed that 
all differences will soon be — settled. 


WALES AND — 
COUNTIES. 
(From our own Correspondent.) 

THE great calamity at Penygraig Colliery has 
been the absorbing event 
seam is like the Rhondda seams, of a fiery 
nature, requiring great care in working. The 
loss of life will ay be about eighty, and 
the Rhondda colliers being of all colliers most 
heedless in providing for the future, the destitu- 
tion is necessarily very great. 

The output of coal continues enormous, and 
the greatest » care is required now in the 
working of the ‘veins, At Dowlais all the 

its are tw bu by naked light. But this 
is impracticable in the Rhondda. My view. 
deferentially put, is that no pit should be worked 
but with a ventilation that should render it safe 
to use a naked light, though 7 lamps should 
be compulsory on account of blowers and falls. 
Dowlais tin-plate mills are going on well. It 
has been prompted, it is said, to take up this 
trade on account of buyers being scarce for tin 
bars. This is not correct. Tin-plate bars have 
added to Dowlais output, so that when rails or 
bars are in little demand there may be work 
found in this department. The old system of 
an ironworks being confined to one article of 
manufacture has gone out. 

Nearly 4000 tons of manufactured iron and 
steel were turned out at Dowlais last week, and 
within a few tons of 2000 tons at Rhymne 

The project for restarting Landore old. steel 
works seems for the time to be abandoned. 

There was a meeting of the Sliding Scale 
Committee of Ba po Wales at Cardiff on Mon- 
day, Mr. W. T. Lewis in the chair. The prin- 
cipal subjects discussed were a dispute at the 
Great Western Colliery, the nine hours’ move- 
ment, and a new scheme by an outsider to pre- 
vent explosions. It was resolved not to inter- 
fere with the dispute, as it was in violation of 
the sliding scale agreement. Mutually satisfac- 
tory arrangements were come to in regard to the 
nine hours’ movement. 

Prices continue stationary. 

There is little or So tageeweisiet in the 

orest of Dean trades, 

Aber Colliery, in the Ogmore Valley, the pro- 
perty of the Swansea Grammar School, has been 

ght by Messrs. Cory. 


Ir is stated that the last sali of the 
famous Collins line, which was the great rival of 
the Cunard Co., and which in it day had the 
finest steamers afloat, is to be broken up at 

ton. There were five boats in the line, the 
Atlantic, Adriatic, Arctic, Baltic, and Pacific. 
The Atlantic, the pioneer steamer, was turned 
into a sailing vessel, and was afterwards broken 
up. The Baltic, the last of the line, was also 
turned into a sailing vessel, and she is now to 
be broken up. 

Sourn lixnsineron Museum. — Visitoi 
Guring the week ending Dec. 11th 1880 :—- 

onday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9229 ; 
mercantile marine, buildi niateri and 
other 2553. ednesday, Thurs- 
Friday, admission 6d., from 10 a.m, 
pul Museum, 1834; mercantile marine, 
buil materials, and other 245. 
Total, 13,861. Average of corresponding week 
yours, years, is’ »655. Total from the opening 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


* * It has come to our notice that some applicants oy the 
atent-office Sales Department, for Patent Specifications, 

ia caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE EnGineer at 
which the —— they eg is referred to, instead 
of gwing — = number of the Specification. The 
mistake has been made by looking at Tue ENGINEER 
Index and giving the numbers there found, which only 


to es, in place of tur to those and 
Grants and Dates of Provisional Pro- 


tection for Six Months. 


4740. Generators, I. R. Blumenberg, Chancery-lane, 
London.—17th November, 1880. 

4742. Caustic Compounps, J. nae Dockyard 
Wharf, Woolwich.—17th November, 1 

and J. Clegg, Atlas Works, Clayton-le-Moors.—17th 
November, 1880. 

4744, Garments, I. Frankenburg, Salford. 

—17th Novem 

4745. ELEcTRIO Lamps, J. E. H. Gordon, Dorking, 

Surrey.—17th November, 1 


4826. Boots and Saozs, 8. H. Hodges, Street.—22nd 
November, 1880. 
4828, SPINNING, &c., Corron, C. E. Thompson, 
Harpurhey, near Manchester.—22nd November, 1880. 
4880. Bouquer Hotpers, F. Wirth, Frankfort-on-the- 
. -A communication from a Erhard, Schwa- 
bisch Gemtind.—22nd November, 1 
4834. Door Furnirurg, J. Windermere. 
—22nd November, 1880. 


4836. Wuip-stiItcH Sewino Macuings, C. Necker 4 


4460. VeLocipepgs, L. O. Michael, Bristol.—1 
vember, 1880. 


4688. NiTRoGENoUS Compounp Gaszous FLAVOURED 
W. Allen, Peckham, Surrey.—llth 
F ie and W. F. Lotz, Barbican, 
ani 
November, 1880. 
'HERMOMETER, H. Lake, Southampton- 
buildings, London.—A communication from ie and 
H. Mat! feu and J. A. Tremeschini, Paris.—13th 


Berlin, Germany. — 


4838, SeLvaces or Epogs of Corron Vetvers, &c., H. 
Heywood, Tongue.—22nd November, 1880. 
4840. FasTeNine Gioves. &c., R. 
street, Nottingham.—22nd ‘November 
4842. Looms, W. Adam, Kidderminster. tind Novem- 
880. 


4844. TREATING Do.omirs, W. R. Lake, Southam: 
buildings, London.—A a from A. 
Braconnier, Paris. —22nd 

4846. CoLourine Martrers, O. N. Witt, “Muthausen, 
Alsace, th —22nd N ovember, 1 

4848. the Hotes of J. Clubb, 
Burton-on-Tren d November, 1880. 

4852. VALVES Guipes, W. Bury, New 
London-street, Mark-lane, London.—23rd November, 
1880. 

4854. ney &c., Gas Jers or Frames, E. A. 
Brydges, St. Leonard’s-terrace, London.—A 
communication from J. Schuel e, Berlin.—23rd 


Pap.ocks, D. Waine, Willenhall. —17th Ne ber, 


4747 GoverninG, &c., the Sprep of MorTIve-PowER 
Enoines, C. W. Wardle, Boyne Engine Works, 
Hunslet, Leeds.—18th November, 1880. 

748. Om Vesses, A. C. Wells and R. Wallwork, 


1880. 
SHAPING O'Keeffe and W. Robertson, 


l.—18th November, 1880. 
= ULDING MACHINERY, H. T. Grainger, New 
hurch-road, Camberwell, Surrey.—18th November, 


4752. Currmo and Dressixo Strong, &c., J. Holgate, 
Burnley.—18th 1880. 

4754. STEERING Gear, R. Wotherspoon, Liverpool— 
18th November, 1880. 

4757. J. Hall, Manchester.—18th 
November, 

4761. GRATES pe Stoves, H. Thompson, Marquis-road, 
Islington, London.— 18th November, 1880. 

4763. Tricycies, &c., C. G. Leighton-road, 
Forest Gate.—1 8th. November, 1880. 

TRICYCLES, &., H Wentherill, Beech-street, 


1880. 

ROLLER and Cc. Herbert, Edin- 
burgh.—19th November, 1880. 

4771. CoupLine, &c., RalLway Stock, W. P. 
Alexander, Dra 's gardens, London.—A commu- 
nication from Thomas and G. Cowdery, 

Boots and SHOES, Cc. F. Gardner, Worship- 
ne London, and W. H. Dorman, Stafford.—10th 
September, 1880. 

3758. Compounp Enores, E. A. Brydges, Koenig- 

etzer-strasse, Berlin.—A communication from 3. 

‘. Carvalho, New York, U.8S.—16th September, 1880. 

8794. SADDLE C. 8. Cooling, Birmingham. —18th 
September, 

3864. ANNEALING Iron and Sremt, W. H. Nevill, 
Ferryside.—23rd tember, 1880. 

4004. Apparatus for Warmino, H. Boxall, Bristol.— 
2nd October, 1880. 

4156. GLOBE Houpers, F. Jones, Birmingham.—13th 
October, 1880. 


4190. STOPPERING Bort.es, 8. Wilkes, Selly Oak, near 
Birmingham.—15th October, 1880. 

4338. Gas pt > , P. J. Wates, Brooklands, Bal- 
ham, and 8. and J. Chandler, Newington-causeway. 
—25th October, 1600. 

4418, Savino Lire at Sega, &c., W. Balch, Greenwich. 

—29th October, 1880. 

4438. Fue, J. R. Leaver, Swansea.—30th October, 1880. 

4518. Cuoset-pans, &., H. Sew 
Queen Victoria-street, London.—4th November, 1880. 

4588. FRAMES, &., M Hartmann, 


A 
4612. Surrt Fronts, 8. Southampton-build- 
ngs, London. - — A communication from C. 


Krarup, C —l0th N ber, 1880. 
4648. &c., G. Robson, Sunderland, 
and E. Herdman, Para, Brazil.—11th November, 1880. 
4440. STEAM ENotnes, W. Parker, Richmond Villa, 
Ravensbourne Park, Catford Bridge, and L. Ogden, 
Victoria-terrace, Goole, Yorkshire.—30th Octvber, 


1880. 

4494. TREATING FERMENTED, &c., Liquips, W. R. Lake, 
Southampton-buildings, London. — A’ communica: 
tion from C. W. Ramsay, Brooklyn, U.S.—3rd No- 


vember, 1880. 

4708. Sounpine the Depru of Water, &c. R. and J. 
Jones, Rhyl.—16th November, 1880. 

4756. SPRING Matrresses, J. B. Rowcliffe, 
Glossop.—18th November, 1880 

4758. MEASURING Piece Goons, G. Firth, Bradford. — 
18th Novemver, 1880. 

4760. ——— Mrxep Ores, &c., N. C. Cookson and 
derson, Newcastle-upon-Tyne.—18th Novem- 


&c., W. Thompsen, Glasgow.—18th 
1 


November, 

4764. STOVES, J. Sawyer, een, New North- 
road, London.—18th November, 1880. 

4766. Locks, &c., T. E. Julian, Kennington Park road, 

Kennington. —18th November, 1880. 

4768. ORNAMENTATION of Gass, &c., J. Couper, jun., 
Glasgow.—19th November, 1880. 

OLISHING W. J. Clapp, Nantyglo.— 

19th November, 18: 

4774. APPARATUS <5 SIGNALLING, M. C. Denne. Christ- 
church-road, Eastbourne, and T. J. aa. Holmer- 
dale Lodge, "Red Hill.—19th November, 1 

4776. OBTAINIn., &c., Morive-POWER, Daniels, 
Leigh.—19th November, 1880. 

4778. UBLE-SIDED DRYING eer E. Dordet, St. 
Junien, Paris.—19th November, 1 

4780. Beer, F. Wirth, Frankfort-on-the-Main. —Acom- 
munication from LD. Meller, Ludwigshafen-on-the- 
Rhine.—19¢h Novembzr, 1880. 

4782. Counting the Noumper of 
LETTERS, Ferguson, Boyson-road, Camber- 

= empe, Barnet.—19th November, 


_ &c., W. H. Andrew, Sheffield.—19th 
November, 1880. 


4788. Snests of Paper, J. Davies, Ber- 
mondsey.—19th November, 1880. 

4790. HuRDLEs, H. Skerrett, Whitby- 
road, Sparkbrook, near Birmingham,—19th Novem- 


ber, 1880. 

4792. Stram Borvers, W. L. Wise, 4 
London.—A communication from G. Criner, Paris. 
—19th November, 1880. 

4794. Boxes, &e., W. R. Lake, Southampton-build- 
ings, London.—A Loo aaa from P. Lehmann, 
Berlin.—19th November, 1 

4798. &c., , Wire, Re A Hill, and H. 
B. ow, — 20th 880. 

4800. PROPELLERS, &c., E.G. Brewer, ‘Chancery lan, 
London.—A communication from 'R. Sr.ith, New 
York, U.S.—20th November, 1880 

4802. Sree. Rats, &c., R. Letcher, Pontardulais.— 
20th November, 1880. 

4810. UMBRELLAS, &c., E. Edmonds, Fleet-street, Lon- 
don.—A communication from C. C. Juif, Paris.—20th 


November, 1880. 
4814. SAMPLING Fivips, J. C. Shears, Bankside.— 20th 
November, 1880. 


4818. SHARPENING, &c., Penciis, W. R. Lake, South- 
London. — A 
from F. F. Kullrick, Berlin.—20th November, 1 

4820. or EYELETS, &c., C. Varlot, Grenoble, Tsére, 
Paris, lovember, 1880. 


“Toon, . Crook, Blackburn.—23rd November, 


4858. or ScuTcHine Frax, &c., W. R. Lake, 

London.—A communication 
from Philadelphia, U.S.—23rd Novem- 
ber, 1 

4860. Lames, 8. Pitt, Sutton, Surrey.—A communica- 
tion from MA B. Robins, Cincinnati, U.8.—23rd 
November, 188 

4862. net hal 8. Pitt, Sutton, Surrey.—A com- 
munication —_ C. de Nottbeck, St. Petersburg,— 
23rd November, 

4864. My or DRESSING Mitstones, P. Jensen, 
Chancery-lane, London.—A communication from P. 
Graham, Stockholm, Sweden.—23rd November, 1880. 

4870. PREVENTING of Water from the’ Coy- 
DENSER to the CyLinpER of a Steam Enorne, C, J. 
Galloway and J. H. Beckwith, Manchester.—24th 
November, 1880. 

4874. DecorticaTInc CELLULOID, &c., SUBSTANCES, 
A. J. Boult, High Holborn, London.—A communi- 
cation from N. Hart camp Ag R. A. Bacon, New York, 
U.S.—24th November, 1 

4876 UMBRELLAS, &., 7. Baker, Forest-gate, Essex.— 
—24th November , 1880. 

4878. Mixcixe J. Marshall, Glas- 
gow.—24th November, 1 

4880. SPINNING Macuiveny, Craven, Keighley.—24th 
November, 188 

4882. REDUCING ; or other Stones to Frac- 

. Knowles, Lovell Hill, Berks.—24th 
November, 1880. 


4884. Leap and Crayon Ho.pers, J. H. Johnson, 
Lincoln’s-inn-fields, London.—A communication from 
J. Reckendorfer, New York, U.8S.—24th November, 


1880 

4892. Notcues of UMBRELLA J. Allen, 
Birmingham.—25th November, 1 

4896. BLOWER and FIRR-GUARD, Hunt, Newington- 

n-road, London.—24th November, 1880. 

4900. TREATING — H. W. Parrott, Oldham.— 
25th November, 1 

4902. Looms, J. ‘Lyall, New York, U.S.—25th November, 
1880. 


4904. SHARPENING, &c., A. W. Tooley, 
Ipswich.—25th November. 1 1880. 

4906. ARTIFICIAL SToNEs, G. Grant, Bull’s Head 
Exchange-chambers, Market place, Manchester.—A 
communication from Dr. F. = Richter, Rudolstadt, 
Germany.—25th 1880. 

4908. AmmonracaL Batts, H Grant, Bull’s Head 
Exchange-chambers, Market-place, Manchester.—A 
communication from Courbevoie, 
France.—25th November, 1 

4912. PERMANENT Way of ee &c., J. Livesey, 
Victoria-chambers, Westminster.—25ih November, 
1 


880. 

4914. Evecrric Licut W. L. Wise, White- 
hall-place, West: ter.—A communication from 
J. A. Mandon, Paris.—25th November, 1880. 

4916. Masonic or ORNAMENTAL ARTICLES, = 
Settle, Horncastle.—25th November, 1880. 

4918. CLEANING YARN, pee I. Holt, ‘Bolton.—26th No- 
vember, 1880. 

4920. Ears for Hanpes of Buckets, &c., R. Read, 
Live! —261h November, 1880. 

4922. RODUCING of Drawines, &., E. 
municavim from Tilhet, Rue la Banque, 
Paris.—26th November, 1880. 

4926. Coppers, &c., T. Bloom, Boston.—26th November, 
1880. 


492%. GLoves, H. Urwick, Westwood House, 8t. 
Wandsworth, Surrey.—26¢h November, 


4980. W. McIntyre Cranston, 
street, London.—A communication 
Cranston, Massachusetts, U.S.—26th 
November, 1880. 

4932. TREATING Ores, &c., F. M. Lite, Putney, Surrey 
—26th November, 1880. 

4934. Secr-actinc Neepies, W. Tatham, Ilkeston. 
— ly a communication from J. Aury Deslong- 

eam Puteaux, near Paris.—27th November, 


1880. 
4938. Gas Southgate-street, 


4942. Fitterine Liquips, G. "Mant, Louis-road, Strat- 
ford.—27th November, 1880. 

4944. Gas Stoves, 8. Smith, Croydon, Surrey.—27th 
November, 1880. 


4948. VeLocirepes, &c., W. H. Thompson, Finsbury- 
square, and F.G. Henwood, Budge-row, London.— 
27th November, 1830. 

4950. StoprerinG Bort .es, &c , E. Roach, Templeogue, 
Dublin,—27th 1880. 

4952. Furnaces, A. M. Clark, Chancery-lane, London. 
—A communication from’ J. Garnier, Paris.—27th 
November, 1880. 

4956. and Corton, &c., B. Brown, 
Bury.—29th November, 1880, 

4958. MoTIVE-POWER ENGINES, A. J. Clairmonte, Ryde, 
Isle of Wight.—29th November, 1880. 

4960. Latus for Screw Currie, T. Cawthorn and W. 
Fearnehough, ie —29th November, 1880. 

4962. Cuests or Cases, W. T. Eades, Birmingham.— 
29th November, 1880. 

4964. VELOCIPEDES, J. C. Garrood, Fakenham, Norfolk. 
—29th November, 1880. 

4966. CoLOURING MATTER, F. Wirth, Frankfort-on. the- 
Maine, Germany.— A communication from E. 
Oehler, Offenbach-on-the-Maine, Germany.—29th 
November, 1880. 

4968. Dissouvine and in CHEMICAL, ‘&e., 
Processes, J. F, N. Macay, Chancery-lane, London. 
—28th November, 1880. 

4970. Action of PIANOFORTES, A. Specht, Hamburg.— 
A communication from F. Buschmann, Hamburg. 


—29th Nov 
4972. Frrecrate, A. C. Engert, Mills-lane, Bromley- 
by-Bow, Loudon. —29th November, 1880. 
TREATING Earru, J. Richard- 
m, Lincoln—6th October, 1 
4166. Denne, &c., TEXTILE M. Sella and F. 
Henniker-road, Stratford.—13th October, 


4261. “ScouriNe, &c., and other Fisrous 
P. Petrio, jun., Rochdale.— 19th October, 


4425. MaNuracturE of Puce from Woopy and other 
Frsres, J. Chase, Orange, Franklin, 
October, 1880. 


U.S.—29th 


, 1880. 

4697. Macuines, W. H. Beck, 

471 RACES, von Nawrocki, Lei er-strasse, 
Berlin.—A communication from C. ie Rompler 
Erfurt, Germany.—16th November, 1889. 

4797. MACHINE Emsroiwery, C. A. Barlow, Warren- 
street, Manchester.— A communication from J. 
Wiget, Wetter, St. Gall, Switzerland. 


— 20th November, 1 
4945. Wort, B. J. B. Alls, Southampton. buildings, 
London.—A communication from and A, 
Hanl Kuttenberg.— = November, 


4953. Raisep Letrers, J. and A. Ducbett Woodleigh, 
urnley.—29th November, 1880. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications, ~ 
or other Gases, 0; ater-lan 
don.—4 ecember, 1880. 
5091. CommunicaTING INTELLIGENCE by 
H. J. Haddan, Strand, Wes’ A comm’ 
. L. Barlow, New York, U.8S.—7th 


5092. MAGNETO-ELECTRIC Speakinc TEeLepuony, H. J. 
Haddan, Strand, Westminster.- A communication 
— »t L. . Barlow, New York, U.S.—7th Decem- 


5133, Apparatos, &., W. R. Lake, Scuth- 
ampton-buildings, London. —A communi cation from 
Brooklyn, New York, U.S.—8sth 

cation m C. Philadelphia, U.S. 

VACUATING FIRE-DamP, &c., F. Wodiczka, Graz, 
Styria.—1l0th December, 1880. 


Patents on which 
£50 has bee 


4629. Hzatine J. Watson, 8t. 

ns.—6th December, 1877. 
4. HyDRAULIC Presses, W. Oram and W. Hartley, 
Salford.—8th December, 1877. 

4636. Compounp for PRESERVATIVE, &., J. 
Essex.—7th December, 1877. 

4656. PuppLtise Furnaces, T. Gidlow, Holl 
Heaton, and J. Abbott, Ince.—8th oy 

4659. FILLING Bort.es, &c., K. Breffit, 
December, 1877. 

4660. Borr.ss, &c., E. Breffit, and J. 
Edwards, Castleford. —Bth December, 

276. Raitway Brake Apparatus, W. Lake, South- 
ampton-buildings, London.—2ist January, 1878. 


4679. ComposiTe Fike-Licuts, M. C. Duffy, Florence- — 


terrace, Grange-road, ondsey, and F. H. Davids, 
-road, 


Camberweill.—101h 


4681. Woven Goons, &c., J. and J. E. Newton, Saddle- 
worth.—10th December, 
4694. Savinc Lire at Sza, R. H. Battersby, Meath, 
Ireland.—10th December, 1877. 
4736. AERATED, &c., BEVERAGES, D. Johnson, Wrex- 
—13th December, 1877. 


ae. Boxes, &e., Ransome, Norwood, and 
T. M. Gray, Peckham.—14th December, 1877. 

4783. Pieats, &c., H. Webster, Nottingham.—15th 
December, 


1877. 

4687. Bicycizs, J. 8. Smith, Blackman - street, 
Borough.—10th December, 1 

4734. and SHarts, R. Stevens, Lee.—13th 


4707. B M. 

RICKS and TILEs, A. Clark, Chancery-lan: 
London.—11th December, 1877. 
4737. Coats te. P. J. Wates, Greenwich. 


4898. ‘oir Batts, Edinburgh.—20th Decem- 
4841. Borine, &c., Stone, J. K. Gulland, Westminster 
Hotel, Victoria-street, London. —20th Decem- 


J. Cc. Fleet-street, Lon- 
don.—24th December, 187 


Patents on which the oo D 
£100 has been P: 


gy Locks, &., J. Maxwell, Dundee.—11th December, 
4143. ELecrric TELEGRAPHS, J. Neale, Stcke-upon- 
Trert.—17th December, 1 


3. 
4075. Iron and Sree, C. W. Siemens, Great George- 
street, Westminster.—11th 1873. 
4096. Heatino ConsERVaTORIES, &c., W. and B. Verity, 
Regent-street, London.—12th December, 1 
294. INTERLOCKING Apparatus, J. Saxby, 
road, Kilburn.—23rd January, 1874. 


Notices of Intention { to Proceed with 
Patents. 
8203. Gas Burners, T. Fletcher, Warrington.— 
August, 1880. 
Sroves, I. Chorlton, Manchester.—5th 


Augus 

3208. SUSPBNDING Lapigs’ Petticoats, &c., H. W. R. 
Crowle and W. C. Beetles, Wood-street, "London. — 
5th August, 1880. 

$219. TELEPHONIC Lines, J. {mray, Southampton- 
buildings, London.—A communication from Dr. C. 
Herz.—6th August, 1880. 

$223. SHutttes for Looms, T. and J. Comstive, 
Burnley.—6th August, 1880. 

$224. Stop-watcues, L. A. Groth, 
—A communication from A. Lugrin an 

P. Nordman.— 6th August, 1880. 

3225. Meter for Water, &., L. A. Groth, Finsbury- 
avement, London.—A communication from C. 
rhaut and H. Ducenne.-- —- 6th August, 1880. 

3229. Fire-Licuters, J. Batchelor, Hackney- 

Shoreditch, London.—7th August, 1830. 

3244, VEHICLES, A. C Henderson, Southampton- 
buildings, London. — A communication from P 
Marquien.—9th August, 1880. 

$249. &c., J. Bates, Croydon. — 9th 
August, 1880. 

$251. Broncuitis Kertie, W. H. Lloyd, Harborne.— 
9th August, 

3262. AERATED DRINK, A. 8. Orr, Upper Sackville- 
street, Dublin.—10th August, 1880. 

3270. TiP-VANS or Wacons, E. Hora, Camberwell-road, 
London.—10th August, 1880. 

$277. InTeRPOSING LavERs of Jam, &c., on or between 
Dovex Caxg, G. C. Bacon, Fleet-street, London.—A 
from W. 8. Ovens.—llth August, 

3286. Spinning Macuinery, J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from L. E. 
Plantrou.—llth August, 1880. 

$287. Stream Borters, S. Watkins, High-streei, Wol- 
verhampton.—12th August, 1880, 

3315. BepstEaps, W. R. Lake, South ton-buildi 
Londop. — A’ communication from the Erste 
Oesterreichische Thueren Fenster und Fussboden 
Fabrik: t.—14th August, 1880. 

8383. Sarecuarps for SLEEPING Bertus, J. Wetter, 
Strand, London.—A communication from E. A, 
McMann.—20th August, 1880. 

3690. Boots and F. Gardner, Worship-street, 
London, and W. H. Dorman, Stafford.—1l0th Sep- 
tember, 1880. 
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$724. Pianorortes, R. Howson, Middlesbrough.—13th 


soot M P. Chancery- 

4. Macnrero, &c., MACHINEs, ensen, 
lane, London.—A ‘communication from T. A. Edison. 
—S0th S-ptember, 1880. 

3991. Kircnen Ranogs, A Cannon-street, 
London—2nd October, 1880. 

4070. Tre and Corr Mera, &c., G. M. Edwards, 

am-street, communication from 

T. Hyatt.—7th October, 1 

4133. Grinpinc MILLs, J. New York, U.S.—12th 
October, 1 


4160. Stream ENGINES, W. R. Lake, 
buil London.—A communication from _W. 
Cole.—13th October, 1880. 

STEEL, &c., W. L. Whitehall- 

Lon communication 
—18th October, 1 

4260. Gas Motor _ ee H. Robinson, Manchester 
—19th October, 1880. 

4386. Cowi, J. R. Dry, Oriental street, East India- 
road, London.—27th October, 1880. 

4491. Measvrinc, &c., ELECTRICAL Current, P. 
Jensen, Chaneery-lane, London.—A communication 
from T. A. Edison. —27th October, 1880. 

be FIRE-LIGHTERS, E. Elford, Exeter, and A. Carr, 

m.—2nd November, 1880. 
4475. &c., D. Rowell, Poets’-corner, London. 
—2nd November, 1880. 

4542. Sream-HeaTinc Apparatus, L. W. Leeds, 
Woburn-place, London.—ith November, 1880. 

4747. Motive Power Enorxz, C. W. Wardle, sen., 
Hunslet, Leeds.—18th November, 1880. 

4767. TRICYCLES, &e., H. Weatherill, Beech-street, 

eetham, M _—1 1880. 

4866. W. R. Lake, 
Southampton-buildings, London. — A communica- 
tion from H. 8S. Maxim.— 23rd November, 1880. 

5039. Screw-nuts, H. J. Haddan, Strand, London.— 
from W. Courtenay.—3rd Pecem- 


ber 

3242. Boots and Suoxs. E. Jefferys, Southampton- 
buildings, London.—9th 4A 

3264. FiurraTion in the Rermixc of Svoar, H. 
Springmann, Gneisenau-strasse, Berlin.— A commu- 
nication from G. F. Meyer. —l0th A ist, 1880. 

326f. Securryc the Enps of Cans, &c., 
E. Parry, New Bridge-street, London.—10th August, 

3267. Gas Purirters, &c., J. Whiteley and R. Pickles, 
Bradford.—10th August, 1889. 

3274. Sueer Merat Puates, W. Elmore, Blackfriars- 
road, Surrey.—1l0th August, 1880. 

3283. Vacuum Vatves, W. Collier, Salford.— 11th 
August, 1880. 

3285. BreecH-LoapInc Fire-arms, C. T. H. Bennett, 
Launceston, and 8. Le Neve Neave, New-inn, 
Strand, London.—llth August, 1880. 

3290. Swurrer and SEPARATOR Macuines, W. B. Dell, 
Mark-lane, London.—A communication from J. 8. 
Leas and 8. Hanson.—1l2th August, 1880. 

3295. ANNEALING Ports, 8. Williams, Llandaff, near 
Cardiff.—13th August, 1880. 

3302. NavicaBLe Vessers, H. W. Cook, Stondon 

aussey, Essex.—13th August, 1880. 
3347. Carryixc Luecace on a Bicycie, W. R. Bull, 
road, Surrey.—Partly a communication from 

H. Kimber. —18th 1880. 

3361. Sucar, A. Sauvée, Parliament-street, 
Westminster,—A communication from E. Commer- 
son.—13th August, 1880. 

3444. Sream Borzers. F. C. Glaser, Berlin..—A com- 
munication from J. L. Piedboeuf —25th August, 1880. 

3457. Sprkes for Raiuway and other Purposes, W. 
Clark, Chancery-lane, London.—A communication 
from J. P. Perkins and CG. C. Jones.—26th August, 


1880. 

3513. Om Cups of Carriace Axtes, E. Ludlow, Bir- 
mingham.—30th October, 1880. 

3647. HorsEsHogs, W. W. Box, Urayford, and F. J. 
Beadle, Erith.—8th September, 1880. 

3652. VERTICAL Sream, &e., Enornes, R. Wilson, Patri- 
croft. — Sth September, 1880. 

3925. Testisc LiGHTSING- Conpuctrors, 8. Vyle, 
Borough-road, Middlesbrough. —28th September, 1830. 

3981. Rotary CoRN Screens, J. H. Juhnson, Lincoln’s- 
inn-fields, London.—A communication from W. 
Bassett.—1st October, 1880. 

4006. Waste WaTEeR PREVENTERS and Vatve Cocks, 
F. J. Henderson, King’s-cross-road, London.—2rd 
October, 1880. 

4064. PRopUcING, &c., Decrees of Heart, J. T. 
Dann, Canterbury: rixton, Surrey.—A com- 
munication from M. Flirscheim.—6th October, 1880. 

4100. Vatves for Gasand other Fivips, J. Woodward, 
Queen's Foundry, Ancoats, Man- 
chester.—9th October, 1880. 

4129. ELecrric SIGNALLING, &c., Avparatus, W. R. 
Lake, South ndon.—A commu- 
nication from F. Blake.—11th October, 1880. 

4269. Hypravutic Lirts, E. B. Ellington, Chester 
ga Engineering Works, Chester.—20th Octo- 


1880. 

&c., Susstances, F. Craven and A. 
Craven, Bradford. —28th October, i880. 

4452. Writinc A. P. Hansen, Weiden- 
allee, Hamburg, Germany—lst November, 1880. 

4588. Decorarinc Frames, &., M. Hartmann, 
dam.— 9th November, 1889. 

4724. ae Morive PowER, 8. Hill, Southwark, 
G. E. Williams, East Dulwich, Surrey, and C. G. 
‘Great Coram-street, London.—l6th November, 


“0. Macuinery, &c., H. T. Grainger, 
New Church-road, Camberwell, Surrey. —18th Novem- 


ber, 1880. 

4792. Furnaces, W. L. Wise, Whitehall-place, West- 
minster._A communication from G. r.—19th 
November, 1880. 

4882. Repvcixe Stones to Sir F. C. 
Knowles, Lovell-hill.--24th November, 1880. 

4884. Leap and Crayon Hotpers, J. H. “Johnson, 
Lincoln’s-inn-fields, London.—A communication 
from J. Reckendorfer.—24th November, 1880. 

4928. G.ioves, H. Urwick, Westwood House, 8t. 
John's-hill, Wandsworth.—26th November, 1880. 

4972. FIREGRATES, A. C. Engert, Mills-lane, Bromley- 
by-Bow, Surrey. —29th November, 1880. 

5091. CoMMUNICATING INTELLIGENCE by Evecraiciry, 
&., , Strand, Wes ter.—A com- 
munication from 8. L. M.’ Barlow.—7th December, 
880. 


5160. Evacuatinc Free Damps from Coat Mines, F. 
odiczka, Graz, Austria.—10th December, 1880. 


All persons having an int rcst in opposing any 7 
of pot applications should leave particulars 
writing of their objections to such application at the 
office of the Commissioners of Patents within twenty- 
one days after date. 
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ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


1088. Basic Bricks anp Furnace Lininos, P. M. 
—Dated 9th —(A communica- 
Not 


Lime is mixed with A. Be acid and water, 
and the plastic material so obtained can be used as a 
material for lime or bay or it may be 
mixed with powdered which 
has been treated with hydrochloric acid, and made 
into bricks, — after pressure, are fired at an 
intense white h 


1825. Cases ror - C. T. Brock.—Dated 
1880. — — (Provisional 


Sist protection not 
allowed.) 2d. 
With regard te rockets, straight sockets are em- 


ployed of suitable diameter made in like manner and 
cut into suitable lengths, for the hand-made taperin 
sockets which have hitherto been employed, the en 
of se eee which is to be inserted in the 
socke 80 as to fit the interior 
of the straight socket. — 


1445. or Fare, J. C. Callot.— 
April, 1880,—(Provisional protection not 
The bill of fare is in the form of an illustrated 
album, the dishes being classified. 

1699. Governors FoR MARINE AND OTHER ENGINES, IV. 
and W. H. Ashwell.—Dated 26th April, 
This relates toa class of governors designed to be 
tuated by the pitching of the vessel or by the water 
receding from the screw. The rising or falling of the 
inner vessel (through the rod and 

connecting r: necessary opening or closi! 
the steam or valve of the 
e. 6 passage A is open to the sea at a part o! 
the stern of = vessel near the propeller, so that when 
the d the water enters and flows 
uP {3° passage cB filling the chamber G, and rising up 
the passage or tube F to the same height as the water 


outside the stern of the ship. The inner vessel C 
works on a guide K, and has attached to it the rod E, 
the upper end of which is jo’ Y recy to crank I working 
in a centre, ar thence to connecting rod H. The 
connecting rod H may communicate direct to the 
a or other regulating valve of the engines, or to 

de or valve which will control a piston or pistons 
foro ome gt = same end. er vessel C may 


charged with water for th: 
sufficient weight to descend is is 
empty. 


1709. Treatment or J. Haldeman.—Dated 
1880.—( Provisional protection not allowed.) 


Steel in any convenient form is placed in an ordi- 
nary heating furnace, and a sufficient degree of heat 
is applied thereto to practically decarbonise the steel, 


the material being allowed to cool gradually. 


1740. Riverrep Jorts or Steam Borers, &c., P. 
Samson.— Dated 28th April, 1880. 6d. 

The rivetted joints are constructed with butt strips 
on both sides ; and with the inner butt strip wider 
than the outer, so as to take up an additional row or 
rows of rivets on either side. The rivets in these 
outer or additional rows are pitched wider apart than 


© |o!lo] oO 
O10 < 


! 
O10 


the rivets which through both butt strips; by 
preference the pitch is double. The int.er butt stri 
should be thicker than the outer butt strips. e 
drawings show this arrangement and also another 
part of the invention consisting in indenting the edge 
of the butt strip between the rivets of the outer row, 
so that the edge may a ee be brought suffi- 
ciently near to the rivets to be effectually caulked. 
1747. Horsesnores, W. R. Lake.—Dated 28th 
1880.—(A communication.).— —(Not proceeded with.) 


2d. 
op vat T iron is employed, the central web of 
which forms a calk extending round the shoe and bent 
to the form ofa shoe. The groove to receive the nails 
is made on the outer side of the central rib, and is 
formed so that the sides of the heads of the nails are 
_—— sufficiently deep to prevent them working 
loose. 
1754. Tose Expanpers, G. —Dated 29th 
April, 1880.—(Not proceeded with.) 2d. 
This is composed of a long central cone having a 


square head for a wrench. } ome) five, six, or upwards 
in number of cylinders or plugs slightly tape ing are 
placed within the tube to pote ge 1 


central taper cone is inserted in the middle of them. 


1758. Meratiic Rartway Suzerers, C. D. Abel.— 
Dated 29th April, 1880.(A communication.) 6d. 
The sleeper, which is placed longitudinally, consists 
— ar or stecl plate rolled to trapezoidal form ; its 
face being flat for flanged rails, and hollowed for 
double headed rails. The sides slope outwards and 
terminate in flanges which are secured to similar trans- 
verse sleepers placed at intervals and bedded in ballast 
in which also the fongitudinal — are bedded in 
the intervals 1 The 
Ghows the of sevuring the two 


== together. The rail is secured to the 

Seal stan r by a bar bent to the form of a 

at through the sides of the sleeper. 
1758) 


| 


The hook lies over the flange or curve of the lower 
head of the rail, and the other end of the bar receives 
a cotter or is fitted with a nut. 
1767. Manvracrurryc OLeomarcarine, &c., M. J. 
nuel.—Dated 30th 1880.—( Provisional 
protection not allowed.) 2 
Beef suet is melted in water, to which are added 
salt, carbonate of potash, chlorate of potasse, and 
nitrate of soda. The fat isthen conveyed toa sepa- 
rate vessel and fine salt added, the whole being 
agitated aud allowed to cool, after which it is pressed. 
1774. SHow Cases, J. Kershaw.—Dated 30th April, 
1880.—(Void.) 2d. 


A common glove-box with the usual divisions is 
employed, and for this a suitable frame or case is 
formed having a straight or curved glass front “yor d 
back towards the top, and the top being carried 
for a distance about equal to the thickness of the 
internal box. The internal box is slid into the case 
and retained in position by a spring or catch. 


avte. Sreamsuips, W. Gray.—Dated 30th April, 1880. 


This relates especially to the construction of the 
boilers. A is the lower boiler of locomotive type, but with 
a double or divided fire-box separated by a partition, 
and the fire-doors are in front. ") brick arch is turned 
over the fire-door to drive the products of combustion 
towards the front of the fire-box before they can pe 
to the flue tubes. Circulating plates are provided 
between the two sets of tubes between the tubes and 
the barrel of the boiler, and at the sides and also at 


the 2 of the fire-box opposite to the fire-doors. 

pes are also provided in connection with 
the feohes: ~*y one < these pipes supplies water into 
the lower part of t tition. Bis the upper or 
saddle boiler, Rd which the products of combus- 
tion from the furnaces are led after ow have 
traversed the tubes of the lower boiler. They pass 
from these tubes into a space which is enclosed at the 
ends of the boilers by a movable partition. 


1704. Treatine anp Manvuracturine anp Wax 
FROM as Peat, &c., J. Broad.—Dated lst May, 


1880. 

A are two retorts in a setting with a fireplace and 
flues. These retorts are by heads F connected 
tothe worm G contained in a cold water vessel sur- 
rounded with absorbent material on which the water 
flows. The lower end of the worm communicates 
with a receiver M, into which the products of dis- 


tillation flow. The retorts rest on projections so as to 
be surrounded by a spave, which is filled with sand or 
water, and in each retort is a perforated plate or false 
bottom through which superheated steam can be 
admitted, and a pipe permits steam to be admitted 
above the shale in the retorts. 


1812. Carriaces ror Rounpapovuts, W. Sanger and 

F. ted 3rd May, 1880. 10d. 
y of the c e is mounted so that a 
pitching on ely and also a sideway rolling motion, 
may be imparted ‘thereto while revolving, 80 as to 
resemble the. movements of a vessel at sea. These 
carriages may be in the form of boats, and be fitted 
with masts and sails. 


we. ror Suspenpinc, &c., Caces, A. 
‘est.—Dated 4th May, 1880. 6d. 

The. first Fig. isa front elevation and the second an 

elevation in section showing position after an over- 


wind. A is a block having a transverse slot there- 
through, and also a vertical slot C. Within the trans- 


verse slot are two plates D having oblique s' 
lateral slots F cut therein. The iter 
weed is curved or tapered and projects outside the 

kA. On the a end of Sy: plate is formed 

a sneck or notch The pin J of the hackle K 
attached to the winding rope L is passed d n the 
vertical slot in the block and in the slots of hwy plates 
D and the plates are slid inwards, so that the lateral 
slots F therein embrace the pin of the shackle, whereon 
a small R of copper or soft metal is passed through 
the block or plates, securing the whole in position, 
1608. Carns, J. Nuttall.—Dated 4th May, 


A a head carrying two sets of pu 
B, two rows poy ; L-shaped levers, 
the keys and to selecting needles E and F, The 
selecting head is raised and lowered by rods G actuated 
by excentrics. A cam H actuates a piano lever | on 
which are om come in contact with pegs on q 
wheel, on the shaft of which is a a wheel gearing 


to regulate the 


with a rack on the sliding frame 


J 


' 
\ 
\ 
\ 
\ 
\ 
\ 


\ 


traverse of the pattern cylinder J. To the frame K is 
connected a weight N to draw the pattern card back 
to bring the row of holes in succession under the 
selecting needles. Pins on the frame K come in con- 
tact with a lever when it is drawn back after a card 
is cut, and the pattern card cylinder is thus turned 
over and a fresh pattern card V brought forward. To 
the front of the frame K are attached nippers to 
hold the card to be cut. 


1831. Pianorontes, W. A. Waddington.—Dated 5th 
May, 1880. 6d. 

This relates to the construction of an instrument 
consisting of a combination of a pianoforte, a harmo- 
nium, and a scale of bells, all of which are set in 
motion and playable from and connected with one 
key-board. The three portions can be together 
at one time or rately, or in combination of any 
two or more combinations thereof. A is the ordinary 
pianoforte key operating through the hopper B and 
striker C upon the butt of the hammer D, and so 
causing the hammer to strike upon the string. The 
ke} A also operates upon a bell crank lever E, and 
causes it, when the key is depressed, to force back the 


tail of the damper Jever F, and so to remove the damper 
from its contact with the string immediately below 
the point at which the string is struck by the hammer. 
G is a vertical sliding rod, to which also the key gives 
motion, so operating it that when the Many is depressed 
the upper end of the rod acts upon the bent lever H 
which carries the valve I, and when the lever is moved 
the valve is withdrawn from contact with the face of 
the reed box K; the corresponding reed then com- 
mences to sound. A spring causes the valve to 
return to its seat when the key is allowed to rise. 
The key also acts upon a bell crank lever L carrying 4 
hammer head and causes it to strike upon the bell M. 


1686. OpTatsinG ADJUSTABLE INTERMITTENT MOTION, 
B. Dewhirst and G. Barker.—Dated 5th May, 

1890. 6d. 
A crank pin A is mounted on disc B keyed ona shaft. 
A metallic box D surrounds the disc and through it is 
formed a slot E for the passage of the shaft, and a 


recess to allow the crank pin and its frictioa bi wl to 
work in. An adjustable sliding jaw G can be pro- 
jected more or less into this recess and thus regulate 
the movement of the box, the jaw being fixed in any 
desired position by a set screw. 


1844. Enemas, &., J. Burbridge, R. C. Thorpe, and 
T. Oakley.— Dated 5th May, 1880. 

The drawing represents an enema with the suction 

and delivery valves formed in one piece with oad 
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res) ve tubes, and with a nozzle in place. Two 
m half-moulds are provided, which will together 
form a counterpart externally of the article to be pro- 
duced, and from a sheet of plastic india-rubber com- 

und two lengths of material are cut out that will fit 
nto the hollows of thesetwo half-moulds. These lengths 
are joined together at their edges, and ha’ shaped 
out of the plastic material the suction delivery 


(333) 


valves, the articles is submitted in its crude form to 
the vulcanising process in the metal mould, and by the 
aid of internal Ee by the vaporisation 
of water or other fluid inserted in the article—the 
plastic material is forced against and held in contact 
with the face of the mould, whereby the plastic 
material is caused to take and retain the counterpart 
form of the mould. 


1863. Fine-crates, J. M. Stanley.—Dated bth May, 
1880 


6d. 

This ists in the arrang t of closing the 
upper part of the grate above the fire-place, and thus 
forming a receptacle fur the unburnt or crude fuel, 
and thereby ensuring by a downward draught through 
the fire the combustion of the smoke and released 

en their mixing with the air as it passes 
between the bars into and throvgh the fire. 
1879. Storm Dexrp-sea FLoatine Ancuons, W. Bailey. 
—Dated 7th May, 1880. 6d. 

This consists of a deep-sea floating anchor to cast 
overboard in a storm so as to keep the vessel “ end 
on” in the direction of the wind, and thus prevent her 
from getting into or to let her out of the trough of the 
sea. The anchor consists of a flat circular body, fur- 
nished with a series of ribs A and B on one side to 


the other end being connected to a conical — F. 
The or anchor has three or more chain bridles 
attached to a ring, to which is fastened the ship's 
cable. Two or more such instruments may be used 
in combination, or they may be formed in parts 
jointed together, so as to fold up into a small com- 
yass, and they may be formed of waterproof canvas 
n the form of a bag, capable of expansion and con- 
traction, so as to vary the resistance as required. 


1881. Beveraces, Beers, &c., B. Dugdale.—Dated 7th 
May, 1880.—(Not proceeded with.) 2d. 

Malt is lifted to u hopper and down a sieve to 
a crushing mill, after which it is conveyed to a mash 
tub. The wort thus obtained is led to a tub where it is 
heated and a cradle of hops inserted for infusion, after 
which the liquor is bottled. 

1883. Stocks, Kilburn.—Datled 8th May, 
1880.—(Not proceeded with.) 2d. 

This consists in having one end of the dish or vessel 
hinged, or so arranged that the end of the vessel may 
be let down or lifted up, so that the material under 
operation may be more readily placed therein or re- 
moved therefrom, 

1884. Sream-purivyinc Apparatus, J. A. and J. 
Hopkinson. —Dated 8th May, 1880. 6d. 

The apparatus is constructed with an outer casing 
or dome A, the bottom or lower end of which is con- 
nected with the steam space of the boiler, Inside 
this external case or dome is placed an annular 
cylinder or casing B, the diameter of whose outer or 
larger surface is such as to leave an annular space C 
between it and the dome, while its internal wall or 


(864) 


surface encloses a central space or chamber D. This 
cylinder B is provided with a suitable top and bottom, 
the top being formed of a single plate or of double 
plates, and perforated with small holes. This internal 
cylinder has perforations through its outer and inner 
cylindrical portions or walls, and the annular s) 
between these walls may be filled with animal char- 
coal, or material which will assist in the separation of 
the water from the steam, 

1886. Fire Bricks, &., H. T. Hickman.—Dated 8th 


May, 1880. (Not proceeded with.) 2d. 
The fire bricks are made from a com tion consist- 
— finely ground slate and fi y mixed with 
ater. 


1887. Switcurs AND Crossincs ron Raitwayvs, @. 
U 8th May, 1880.—(Not proceeded with.) 


This consists essentially in making the switch points 


and crossings to the uired shape from wrought 
iron or rails, as to those 
which form the permanent way. 


1885. Propucine anp Ick Makino MACHINERY, 
H. Knott.—Dated 8th May, 1880. 6d. 

A are provision chambers, B an air-tight chamber 
containing a coil in which d ate irculat 
suchair — the expansion cylinder X, passin; 
through the , returns to the air-tight chamber C, 
to the compression cylinder Y, and through the 
machine, thus making a complete circuit; purifying 


chambers are used. F is the air compressing mach ine, 
the expansion cylinder of which is connected with one 
end of the = the other end of which is connected 
with the air-tight and non-conducting chamber C, from 
which, by two connections, the compression cylinder 
Y is su ed with air. H are blowers to send air into 
the cold supply chamber B, so that it shall come in 
contact with the cooling surfaces of the coil pipe. 


1888. Brake Cy.inpers, J. A. F. Aspinall._—Dated 
8th May, 1880. 6d. 

The drawing shows a brake cylinder similar to that 
described in patent No. 4521, a.p. 1878, with certain 
improvements. The flexible part of the diaphragm 
is made in two Aand B, former with a |: 
acting area and being connected to the flange of the 
lower part of the cylinder, and the latter having a 
relatively smaller diameter and being connected to 
the flange of the upper part of the cylinder. The 
outer air is, by holes through the ring D, constantly 
admitted to the intermediate space between the two 


A and B, but owing to the difference in the 

eter the total air pressure is greater on the part 

A. This excess pressure ensures a tendency on the 

part of the brake to keep off, while a vacuum is main- 

tained in the pulling side of the cylinder. When the 

vacuum is destroyed the piston be raised and the 
brakes applied. 


1889. Reapina Macuines, 7. Culpin.—Dated 8th May, 
1880. 6d. 


The sides of the frame have quadrant teeth T with 
which gears a pinion U fixed on the main axle so as to 
adjust the main frame, the motion of the pinions U 
be! controlled by a throw-over action of a hand 
lever. A lock bolt prevents the pinions receding. The 
whole weight of the m e rests on the ions U 
and the quadrant teeth T, the angle at which the 


knives can be set being controlled by the lever A from 
the = B. According to another part of the invention 
ts on which the blade arms G are supported are 
each actuated by a —_— F which keeps them in a 
raised position when acted upon by the cam. 


1890. Ammonia AND AMMONIACAL SALts, G. 7. Glover. 
—Dated 8th May, 1880. 2d. 

The gas from furnaces of steam boilers, blast 
furnaces, or coke ovens is passed along and together 
with the vapours of water and hydrochloric acid 
through heated coke or other carb bst: 
Ammonium chloride is thus produced in the form 
of a vapour mixed with impurities, from which it 
may be afterwards separated by well-known methods. 
1891. Truss on BaNnDAGE FOR THE TREATMENT OF 

InsuRIEs OR Diseases OF THE LEGS OF HORSES, 
&e., EB. Kimber.—Dated 8th May, 1880.—(A com- 
munication.)—(Not proceeded with.) 2d. 

A piece of sheet india-rubber or other suitable 
elastic material is cut and seamed so as to adapt itself 
to the leg of the animal, and is fitted with fastenin 
devices, and with adjustable pads or sponges saturated 
with any suitable medical remedy. 


1898. Spaincs or Steer, &c., ror Pistons 
AND Atm Pump Buckets, R. L. Barker.—Dated 
8th May, 1880. 4d. 

A bar of any suitable section is rolled into any re- 
quired number of circles, and the portion of the inner 
circles between the ends is heated and pressure 


eae to bend the heated portion so as to form a 
ng of almost equal depth all the way round, the 
pin ee being bent to the depth of the section of the 
metal, so that cach end is parallel with the outer circle 
of which it forms a part. 


1892. Ain Compressors, W. L. Wise.—-Dated 8th 

May, 1880.—(A communication.) 6d. 
( This tion of bal a 
‘acting as valves compressors, wherby the ordi- 
nary valves are dispensed with. A is a ejlinden with 


a water tank to maintain the compressed air at its 
normal temperature. The cylinder is double acting 
and contains the piston M. On the sides of the 
cylinder are two small cylinders C and D, in the 
former of which are two pistons connected by a rod, 


and regulating the admission of air to A, while in the 
latter are also two ms wor! se tely and 
serving to open or close communication with the com- 
pr air receiver. 


1896. Forcisc Lusricatine MATTER INTO ENGINE 
Cyuinpers, &c., A. and J. Hopkinson.—Dated 


8th May, 1880. 
A is the oil reservoir and contains a force pump B, 
having its valve so a! that the lubricant will, b: 


the action of the pump, be received therein and forced 
1896 


or injected into the cylinder to be lubricated without 

oe the entrance of steam into the lubricator. 
@ pump is operated by a cam or tappct D on a shaft 

actuated by a ratchet and pawl arrangement F. 


1897. Compinep Harrow anv Router, EF. Edmonds. 
—Dated 8th May, 1880.—(A communication. )—(Not 
wit 2a. 


The roller is made in sections carried in bearings on 
a frame, to which the draught pole is attached. Two 
harrows of triangular shape are provided, one in front 
and one behind the roller. 

1898. Heppies ror Looms, H. H. Lake.— Dated 8th 
May, 1880.—(A communication.) 6d. 

The heddle is made from a thin vag Ae! metal, the 
eye being formed by slitting the blank along its 
middle longitudinally, and by suitable dies bending 
the two sections C D of the divided blank into the 


1838} 


form shown, so that | cross and formaloopH. A 
slot M is cut in each en of the heddle, and is some- 


what larger than the heddle rod which is 

through it. To maintain the rods at an uniform 

distance apart, clasps and tie-rods of special construc- 

tion are used. 

1899. Macuinery ror Wasumc Crorues, &., J. 
Phipps and EB. Blackshaw.—Dated 10th May, 1880 
—(Not proceeded with.) 2d. 


The upper end of a hollow spindle is through 
a bearing secured to a cross bar carried on the top of 
stan , below which the spindle is provided with a 


toothed bevel wheel, and at a short distance from the 
bottom of the tub the spindle has a false bottom keyed 
on it pierced with holes to allow the suds to pass 
through to the bottom of the tub, from which they 
escape through a — cock when open. A friction 
plate is secured to the top side of the false bottom, 
which with the tub revolve together. Outside the 
spindle is a pipe, the lower end of which is keyed to 
or forms part of a second friction piece, which lies on 
the one carried by the false bottom. This pipe is pro- 
vided with a number of arms or pegs, which revolve 
the reverse way to the hollow spindle. 

1900. Boers, &c., T. Hudson.—Dated 10th May, 

1880.—(Not proceeded with.) 2d. 

The steam or water spaces of the boiler are con- 
structed with tubes, through which air is drawn or 
forced by the action of an injector. The air thus 
heated i: discharged amongst the flame or gaseous 
portions of the fuel at a point a short distance within 
or upon the position of the dead plate of the furnace, 
or near the bridge, or into or through a hollow bridge. 


1908. Sewace Irrication, G. H. Gerson.—Dated 10th 
May, 1880. 6d. 

Tis sewage is carried from the pipe A into under- 
ground mains B,from which branch other P yo Cc 
provided with cocks to shut off the flow. On each 
pipe C at intervals are stand pipes D, on which rests 


and revolves an elbow pipe to which an irrigating arm 

E is attached, and ists of a number of mevably 

jointed pi rovided with outlet holes and means to 

regulate the flow of liquid through the same. 

1905. Frrertaces, H. J. Allison.—Dated 10th May 
1880.—(A communication.) 6d. 

An air tube A opens into a basin, over which is a 
plate B forming the hearth, and in which are two 
—— under the dog irons or side bars of the grate 

. In the dog irons are gratings, and the heads are 
movable so as to direct a current of heated air into 
the room in any desired direction. The air from out- 
side the building passes through tube A into the 


1908. Stream Generators, J. Windle.—Dated 10th 
May, 1880.—{Not proceeded with.) 2d. 

In cylindrical generators, so as to avoid longitudinal 
seams, the shell is formed by connecting together a 
number of rings, each rolled from an ingot of steel, 
and the different rings secured together by joint rings 
made in the same manner. 

1918. Name Puartes, J. Edwards.—Dated 10th May, 
1880.—(Not proceeded with.) 2d. 

This consists in making name plates, by preference 
of skeleton letters, and of any suitable material, the 
atmosphere or space acting as the background. 

1914. Raisinc SupMercep Suips, &., R. Punchon.— 
Dated 10th May, 1880.—(Not proceeded with.) 2d. 

A frame is formed of a number of hollew tubes, 
which are first filled with water, so as to enable them 
to sink and be secured to the subme body, when 
an explosive charge they contain is discharged so as 
to expel the water, forcing forward plugs which close 
the ends. 

19015. ManvracTuRE AND PrintinG or Paper Baas, 
C. Beckmann. —Dated 10th May, 1880.—(4 communi- 


cation.) 6d. 
The drawing shows a hine for the fact 
of paper 8, but without the printing appliances. A 


is the roll from which the paper is unwound as re- 
quired ; B is a guide roller, which is made to revolve 
intermittently ; the paper passes half round the roller 
B, and the roller each time it moves draws off from the 


ETE} 


roll the paper necessary to makea bag. As the paper lies 
upon the roller B it has paste applied to its edge by a 
pasting wheel C mounted in the paste trough, w 

rests upon the adjustable plank D, so that the position 
of the paste wheel and the pressure with which it 
bears upon the paper are easily adjusted. EE are 
other guide rollers, which serve to direct the paper to 
the table of the machine. It is here that the printing 
of the paper is performed when it is desired te pro- 
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duce ted bags. On leaving the guide rollers E, or 
after bei ted, the paper comes into contact with 
two wheels F, which are made to revolve at the time 
when the tod is drawn from the roll, and they aid 
in carrying the paper forward. G are a pair of adjust- 
able, but stationary fingers, which close over the sides 
of the Peper, reducing it to the form of a flat tube. 
Beyon ese fingers the paper passes between a pair 
of gauges, adjustable by screws turned by the hand 
wheels H H. The paper tube is thus reduced accu- 
rately to the proper width. Afterwards it is taken 
hold of by a pair of driven rollers, which press down 
the pasted joint, and cause the two sides of the paper 
to stick securely together, but the rollers being narrow 

they do not flatten the edges of the paper tube. A 

nipping apparatus closes on the paper at the time 

when it is stationary, and holds it with just the 
per length to form the end of the bag projecting. 

x K are the pasters. At the time that the paper 

thus held they are caused by cam arrangements to 

advance one from either side along their guides to 
tuck in the ends of the fiap or part which is to be 
folded over and to paste it. the flap has been 
pasted a piece hinged upon the nipping apparatus 
closes it altogether. Lis the cutting apparatus, and 
MM are the rollers which finally flatten down the 
ie N. 

1916. Compounps FoR PRESERVING THE BODIES OF 
Homan Betnos, &c., J. Wickersheimer.—Dated 10th 
May, 1880. 4d 

This relates, First, to a com d to preserve flesh 
intended for food co: salicylic acid, methyl- 
alcohol, and glycerine, and a solution of mineral 

—— in which alum is the chief in; ent. 

Secondly, a compound to preserve flesh and animal 

bodies not intended for food, consisting of methyl- 

alcohol, and salicylic acid, and a solution of potash, 
common salt, saltpetre, and alum, to which mixture 
are added glycerine and carbolic acid. 


1918. Soor Screen ror Use 1x Sweerinc CHIMNEYS, 
C. Rouse.—Dated 11th May, 1880. 6d. 

A framework is covered with canvas, and one side 
is divided and formed so as to button up, for the 
entrance of the arm or the sweep’s brush into the 
chimney. The tent thus formed is placed in front 
of the fireplace, and prevents soot entering the room. 
1919. ManuractruRE oF AzoTic oR NITROGENOUS 

Fertiuistnc CoMPOUNDS WITH A CARBONACEOUS 
Resipuum, 4. H. Lake. —Dated 11th May, 1880.— 
(4 communication.)—(Not proceeded with.) 4d. 

Decomposed vegetable detritus is preferably employed 
as a basis, whose decomposition, although leaving 
intact the azotic or nitrogen the detritus contains, 
destroys to a great extext its ligneous fibres. 

1920. Comprmation Toot ror SHEARING, 
Puncurnc, Pressinc, BENDING. 
STRAIGHTENING, AND UpseTTiInG MetaLt, W. A 
Barlow.— Dated 11th May,1880.—(A communication.) 


The machine illustrated is fitted for punching holes, 
cutting sheet metal, and for bending. It consists of 
the lever arms or jaws A and B placed between 
standards fastened on a plate. These jaws can be 
pivotted at different points by changi e positi 
of bolt E, so as to obtain more or less leverage. 
These jaws are operated by a lever or other suitable 
arrangement. ear the cheeks of the jaws are 
recesses to receive knives H, with which bar, rod, 
or flat metal cam be cut. Through the standards 


arm connected, one to one end of the jaw B, and 
the other to the opposite end of jaw A. The opposite 
end of the jaws A and B to where the knives H are 
—— ads to receive and punch. In front of 
e cutters on the jaws A and B are lugs Y for bending 
purposes. 
1922. Hanpies ror Knives, &c., S. Staight.—Dated 
llth May, 1880. 6d. 
A represents a metallic lining, which is formed of 
two segmental pieces united together by soldering or 
otherwise at their edges, where they are also formed 


into over! parts, constitut grooves or 
ieces of ivo ese le e 
be or otherwise ornamented. 
1923. Accumutator Pomp, J. L. Anderson.—Dated 
llth May, 1880.—(Not proceeded with.) 2d. 
Aram or piston working in a cylinder carries 
crosshead to which weights are slung, so as to give 
sure on the ram. The crosshead is attached by a 
wound round a loose drum on a shaft having a clutch 
that can be thrown into gear with the drum, thereby 
raising the weights. At the foot of the cylinder are 
the suction and delivery valves, so that as the ram 
ascends water is drawn in, and on reaching the top of 
its stroke, the clutch is thrown out of gear by tappets 
and the weights exert pressure on the top. 


1924. Apparatus For PLayinc a New Game, P. F, 
ker.—Dated 11th May, 1880. 6d. 

This consists of a fencing for en: an oblong 
rectangular space or court in which game is 
played. 

1925. Sprinc Marrresszs, &., S. Ullmann.—Dated 

is consists in substituting for the ordinary sprin; 
helically coiled or twisted steel wires, stretched 4 
fastened to the wood or light iron frame in a longi- 
tudinal sense and in parallel rows. 
1926. AprarRaTus FoR PREVENTING WASTE IN THE 
OPERATIONS OF TwisTING aND DovusLinc YARNS 
anp Tureaps, J. Clough.—Dated 11th May, 1880. 


6d. 

The bobbins 1 containing the yarns or threads to be 
twisted or doubled are placed on tubes 8 running 
freely upon pegs 4 carried by a cross rail 5, and the 
bobbins and tubes are caused to rotate together by 
means of pins 6 projecting from a or ex- 
tensions 7 of the latter and engaging with recesses or 
holes in the former. The tubes 3 are provided with 
extensions or stopping plates 8 which are situated 
nearer the bottom end thereof. In connection with 

arrang t a bal d or centrally mounted 
lever 9 is used, a forward arm 10, of which extends to 
over the centre of the spindle 11 carrying the bobbin 
12, on which the twisted or doubled threads are 
wound, and is there provided with an eyelet or 
guide 13, through which the twisted or doubled 
threads pass on their way from the ordinary horizontal 
drawing rollers 14 on to the spinning or doubling 
frame (and by which they are drawn from the 
bobbins 1) to the bobbin 12, on which they are to be 
wound in the ordinary way; and rearward arms 15 


which extend sufficiently far to engage with the 
stopping ites 8 of the bobbins 1, wher a breaking of 
either @ threads 2 takes place, upon which the drag 
of the bobbin 12 breaks the other ad, whereu 

the lever 9 is no longer balanced by its forward 10, 


e ne stopping plates 8, thus preven 
their revolving or delivering any more thread to the 
drawing rollers 14. 


1927. Hearuse Water, &., A. K. Irvine.--Dated 11th 
May, 1880. 6d. 

The case is of copper and the sides near the bottom 
are formed of perforated metal or wire gauze 9, through 
which air for combustion enters, and beneath which 
is a water tank 10 to absorb any heat radiated down- 
wards. This tank communicates with the upper water 
spaces by the corner pieces 8. An inner shell is formed 
with sides 11 and ends, which are fixed at the 


bottom to the sides of the outer case. The larger por- 
tion of the water is led into the lower part of the 
space between the two cases or shells. ithin the 
inner shells is a series of diay 17, 18, 19, and 20, 
into the top one of which the water flows from the 
spaces between the cases or shells. The apparatus is 
heated by the gas burner 33. A jet of water is directed 
into the flue 37 by the pipe 38, so as to induce acurrent 
of the gaseous products. 


1928. FLour Mutts, H. J. Haddan.—Dated 11th May, 
1880.—(A communication.) 6d. 

The first Fig. shows a vertical section of a flour 
mill, and the second the construction of the upper stone. 
Three cast iron feet are bolted at the —_ acasing and 
near the bottom to a main bearin; m the frame- 
work which su the . One ofthese 
feet is provided with two to receive the shaft of 
the bevel wheel which imparts motion to the mill 
The casing A which surrounds the lower stone 
has at the top three ears Q, for supporting the upper 


\ 


stone “ou of three posts O provided with screwed 
ends. e cast iron plate hol: ther the pieces 
which constitute the upper stone has three correspond- 
ing ears, which are intended to hold the stone in 
an invariable position. A ring R of angle iron serves 
as a cover for retaining the flour or other ground 
material. The plate which holds — the pieces 
constituting the lower stone is provided with rings 8, 
which during their revolution in the groove K take the 
product to the discharge opening. 


1931. Extension Lappers, J. EB. Richard.—Dated 11th 
May, 1880.—(Not proceeded with.) 4d. 

The ladder consists of sliding sections with for 
extending, collapsing, and bracing them, and with 
latches for holding them in place when extended, the 
ladder being pivotted on trunnions that it may be 
tilted to any angle, sustained or folding derrick 
cranes, so that it may be raised and lowered bodily, 
and mounted on a turntable, so as to be swung round 
to any position, the entire apparatus bein; ted 
on a truck for conveying it from place to place. 


rods ting the spindles E and G which carry the 
levers ; H is a lever connected with the engine, and I 
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is a frame to lift the cradles out of and into the 
troughs. 


19382. Pvarrinc or Kittinc Macuines, W. Lake,— 
Dated 11th May, 1880.—{4 communication.) 

The chief feature of this invention consists in pro- 
viding two knives or combs so arranged and operated 
that they slide to and fro one upon the other, the 
material passing between them being folded. B is a 
metal box or presser which presses the work uw) the 
bed plate C. box is provided with arms pivotted 


933] 


to the frame of the machine to allow the said box to 
rise when the knives or combs D E, and the material 
being plaited enter between the bed plate C and the 
box 6 This box is designed to contain a heater, so 
that the plaited material may be ironed or pressed in 
its passage through the hine b ith the box. 
1934. ApsusTING AND CoRRECTING THE DEVIATIONS IN 
THE Mariner's Compass, H. J. Thatcher.—Dated 
11th May, 1880. 6d. 
A flat circular plate B of German silver is divided 


turn on an upright brass rod K swinging in gimbals 
i weight E to keep it perpendicular. 


| 


wire D is turned in the direction of the sun a shadow 
is thrown across the te B, and when this shadow 
crosses the centre of it, the fin piece shows the 
exact bearing of the sun by the plate B. The wire E 
serves to take the bearing of the sun at a high altitude 
when too obscured to cast a shadow, or a star when 
too high for the ordinary azimuth sights. 


1936. Wakrnc Sticks, C. Jacquelin. —Dated 11th May, 
1880. 


. 6d. 

This consists in uniting in a sin article a 
walking-stick, an umbrella, a > a revolver. 
A is the revolver, B is me' socket which has 
the shape a little more or less of a truncated 
cone and serves to unite the revolver and the 
cylindrical tube of the walking-stick, C is a cylin- 
drical tube of any suitable material, which serves 


— 


as a handle to the umbrella, as a point of resistance 
for the walking-stick, and finally as a barrel for the 
gun. D is the umbrella made of silk or any other 
suitable material. A sheath or covering is provided 
which imparts to the walking-stick a perfectly smooth 
and uniform appearance. 
1937. Vevocirepes, W. R. Lake.—Dated 11th May, 
1880.—(A communication.) 8d. 

This consists of a tricycle adapted for travelling on 

ice. The back bone suppo! a yoke frame is 


. 6d. 
Cradles B are fixed on a spindle C, and standards D 


movement to the cradles, so as 
solution in 


the pickling and swilling 


ted by suitable boxes —— upon a crank 
axle, and its lower ends are by one or more 


‘he upper end of the curved backbone 
upper part of the yoke frame, 


and is pivotted thereto between its top and a 
cross bar by steel pointed screw bolts upon which 
the yoke frame turns to guide the driven wheels, 
Pivot bolts connect the kbone and yoke, but 
the strains and concussions upon the backbone 
are borne princi by a curved brace pivotted 
to a cross bar of yoke and firmly connected 
to the backbone by a clip, a double handled 
steering bar is secured on the top of the post, and 
in turning it to the right or left a lever crank act- 
ing by its roll within a radial slot of the lever arm 
of the yoke will cause the latter to be vibrated accord- 
ingly over the stee: port 7 reason of the excentric 
slot. The front wh will thus be caused to make 
if desired, a short turn, in which the outer wheel will 
slip upon the crank axle by reason of the ratchet con- 
nection, thus allowing quick turning while the 
vehicle is running at ‘a high speed. 
1988. Sxrrt Waist Banps, &., EB. K. Dutton. 
Dated 12th May, 1880.—(A communication.) 6d. 
The waist band is woven with two sets of warps, 
one composed of yarns to form the face, and the other 
to form a lining cloth, certain of the picks being 
woven into twocloths to t them together, and the 
two are also firmly woven togetherat one selvedge. The 
drawing shows the taking-u' employed, 
and consists of three co. rollers D, E, and F 
mounted in a bracket secured to the breast beam of 


the loom. The rollers D and F are taking-up rollers, 
and revolve in fixed bearings, but the of E 
are made to slide between the other rollers. Owing to 
the conical form of these rollers, the cloth is taken up 
to an increasing extent from one selvedge wo the other, 
whereby the web is produced in a curved form, so 
that the band is made to the required curved form. 
1989. Apparatus ror Teacuine CHILDREX TO WALK, 
H. J. Allison.— Dated 12th May, 1880.—(A com- 
munication.)—(Not proceeded with.) 2d. 

The apparatus is composed principally of, First, an 
apnular frame ; Secondly, a circular table with a 
central hole to receive the child; Thirdly, three 
jointed supports uniting the base frame with the 
supports ; Fourthly, a frame to carry toys, which is 
adapted to the table; Fifthly, a waistband fixed to 
the table; Sixthly, a ble seat attached to the 
table by two straps. 

1940. Cast Buuets, T. Nordenfelt.—Dated 12th 
880. 


May, 1 

The Zuving shows one of a pair of blocks forming 
chills for the production of cast iron bullets. A are 
the cavities in which the bullets are cast, such bullets 
being made slightly less in diameter than the bore of 
the gun, and at the middle, or where it commences 
to curve towards the point, are one or more rings of 
copper, which project so as to fit the bore or the barrel. 
At the rear end is a gas check shaped like a cup with a 


(1940) 


hole the bottom, and so that the 
in between fhe and the 
gas chec! dens this out and make it fill up the 


rifling, which stops the escape of gas and gives the 
bullet its rotation. The copper rings are placed in 
grooves in the cavities, other grooves oe et 
to receive the gas checks. F are plugs by which the 
base ends of the cavities A are closed for casting. 


1941. Provens, EB. G. Lakeman.— Dated 12th May, 
880. 


1880. 

On each side of a horizontal T-shaped frame is 

pended a rectangular or other suitably shaped 
frame, to which are fixed the shares. These share 
frames are suspended from the main J frame by 
means of chains, drums and pulleys, in such a manner 
as to allow of either of the share frames being adjusted 
by a hand wheel or lever, so that the shares shall rest 
on the ground, above it, or both share 
frames may be equally balanced so that the shares of 
both frames are held clear of the surface of the 


1941] 


und, such method of suspension allowing of the 
~~ when the ny is at work being direct from 
the horses’ collars to the frames. A and B show the 
horizontal T-shaped frame. C C are the rectangular 
shaj share frames, consisting of a number of longi- 
tudinal bearings, which are connected to others 
cross-bars. The coulters I and shares J are fixed to 
the longitudinal beams C of the share frames in any 
suitable manner. 
1943. Cuarns ror Driving Macuinery, H. Baird. 
—Dated 12th May, 1880. 6d. 
for chains from 


to stamps and formed to the shape of the link B, 
which ie bar C at one end onda hook D at the 
other to receive the bar C of the next link. 


hook is formed in a vertical position, and is 
turned down bya second stamping operation. 
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1046. Szats on Friars or C. 
Monkhouse.— Dated 12th May, 1880. 4d. 
The seat A is pivotted at the rear and balanced b; 
weight D, so as to be always open when the cloeet is 


notin use, and thus be used as a urinal, Lagrange 

when closed down is retained by a spring catch 

until the water handle G is pulled when the seat oes 

1946. Tors anp VentTiLaTors, W. Hickey 
and 8. Barnett,—Dated 12th May, 1880. 6d. 

On the ordinary tube is an inverted truncated cone 

B surmounted by a cap C open at top, where it is 


S46) 


formed with a flanged neck, above which is a louvre G. 

Over the louvre is a cap H which, with the louvre, is 

connected by stays to cap C. The underside of 

cap H is flat. 

1948. Moror Enoines, J. McPherson.—Dated 12th 
May, 1880. 6d, 

The engine consists of a metal casing or box A, 
which is steam filled through the pipe K. Within the 
box A there is hung a steam B, 

ving parallel sides. The chamber B is d 
from and has pendulous action on the shaft or pin C. 


The lower portion of the chamber is of segmental 
form, and the upper portion is rounded to ie 
excentric crank D. e shaft E of the en 
centrally through the casing or box A and t Geourh Ph the 
pendulous steam chamber B, which latter is formed 
open at the sides. 

1940. Grate Bars, G. Hibbert and L. Cooke,—Dated 

12th May, 1880. 6d. 

The bar is cast in one piece and has a main = A, 
smaller ribs B, and cross pieces C. D isa blast clip 
tube vi cng enclosing the lower portion of A, on whi 


@) 


tis supported by small projections formed thereon, 
and it serves to convey which may be sup- 
plied by any suitable appliance. : 
Batus, J. Laitwood.—Dated 12th May, 


tte in the 
centre of inner or foot bath C is the 

which serves as a dry step ora 
is the outer annular portion of the bath 


1950) 


1961. HypRaNTSs AND J. Chidley.—Dated 
12th May, 1880.—(Not with.) 

The hydrant is constructed so that frost “will not 
prevent the delivery of water therefrom in the coldest 
weather. It consists of an upright cast iron casin 
made in two bolted together, and closed a‘ 

a and at top fitted with a cap. Within this 


ae of the hydrant is a vertical plate, the space be- 
tween which and the upper chamber, as wellas 

between the two chambers and the cating, packed 
with sawdust or other non-refrigerating compound. 


1958. Braces, W. H, Key.—Dated 12th May, 1880.— 
(Not proceeded with.) 2d. 

The leather or other tabs or ends at the back of the 
braces are split or centrally divided, the division 
extending from within about an inch of the button- 
holes at one end to the point where the tabs are 
attached to the webbing. ese split tabs are inter- 
— the one with the other and attached to the web 

sewing, and by a staple which is driven through 
the two parts of the leather tab and holds them 
firmly in place. 
1954. Sounp Articutators, Clark.—Dated 12th 
a 1880.—(A communication.)—(Not proceeded 


i approximates, as usual, in form to that of non- 
foldins t is made of two sensitive vibratory 
plates in lieu of a single plate heretofore used. 

1955. ror Sovunps 
THROUGHOUT THE INTERIOR OF BuILDINGS, 4, C. 
Engert.—Dated 12thMay, 1880. 4d. 

This consists in the use of wires stretched across the 
interior of a room or building, and strained tight until 
they are tuned to respond to any desired note. 

1956. Tow Scurcuisc Macuine, J. Robinson.— 
Dated 12th May, 1880.—(Not proceeded with.) 2d. 

A feed table is pivotted to a frame, and at its 
rt. A. end a retaining roller revolves, such roller 
having pins for separ or the tow as it 
is drawn under it. Wooden scutching handles or 
blades revolve rapidly at the back of the table and 
retaining roller, and as the tow passes under and out 
at the back of the roller it is struck downward by 
these blades. The shive is here parted from the fibre, 
flying off behind the blades, while the fibre is blown 
under the feed table by a current of air created by the 
scutching blades. 

1958. IuPRovenunrs IN AND RELATING TO TELEPHONIC 
EXcaanGé SYSTEMS AND IN APPARATUS EMPLOYED 
Tuerein, J. H. a —Dated 12th May, 1880.— 
(4 communication.) ls. 8d. 

This invention, including as it does thirty-two 
claims, deals with almost every piece of apparatus 
used in a telephonic system. It provides a secrecy 
switch, a signal bell, an apparatus for the sending 
rapidly succeeding currents of alternate te polarity— 

referably from a magneto-electric machine, a revers- 
key, telephones, and batteries. Each circuit is 
pom tad] with a different kind of bell adapted to the 
special requirements of the circuit. The switch frame 
consists of a series of upright metallic insulated bars, 
connected a to the several circuits, with 
one exception. series of similar but horizontal 


UU 


bars serve to make electric contact by means of sliding 
metallic contact makers. The secrecy switch consists 
of a T-shaped metallic lever A pivotted on a wooden 
cover, and provided with projections B! B! on each 
side. An insulating block C! is attached to the lever 
between the projections to which a metal plate D1 is 
fixed, D' being shorter than the projections, E! E! 
are U -shaped springs bent in opposite directions, F! 
Fl are metal plates insulated from each other, these 
plates are used to connect to line in or line out ; El El 
are connected to Fl F! respectively, the other end of 
spring bearing in D!, and when A is in its normal 

patton the circuit is completed through E! El and 

1, but on moving A the circuit is made through the 
lever as in Fig. 2. 


1959. Propuction or ANTHRACENE FROM Gas Tar, 
J. Hardman—Dated 13th May, 1880.—(Not pro- 
ceeded with. 

The distillation is carried on in the usual mann 

until that stage of distillation is reached which. i 

generally considered lete for the tion of all 

products in the form of crude naphtha, light oil, creo- 
sote oil, and anthracene oil. At this s stage creosote 
oil or anthracene oil is injected or run in. 


1960. InsuLators ror TeLecrapH Wires, &c., G. 
Wells and A. Gilbert..—Dated 13th May, 1880.— 
(Not proceeded with.) 2d. 

The tnaaleher is bell-shaped, surmounted by a square 
head, through which pass two or more bolts by the 
side of but clear of the bolt which passes up the centre 
of the insulator for securing it tu the pole. These 
bolts have a groove cut in the inner side of their heads 
to grip the wire, and a corresponding groove is made 
in the bell-shaped insulator. 


1961. Prerarinc ror PRINTING, A. Sauvee, 
—Dated 13th May, 1880. 6d. 

This relates to the preparation of plates made accord- 

ing to patents No. 1422 and 2649, both of the year 1879, 


(1961) 
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mould, and it consists of a special form of hydraulic 
press for exe the pressure. A is the 
ma ape —— in cylinder B. having about } of an 
nch stroke. To its top end ‘is fitted a 4 
the bottom slab D, which can be pulled out on rails 
when required to ‘lay on or remove the mould. A 
small steel rod G is forced into the liquid by the fly- 
wheel and screw, thus raising the bottum slab. The 
top slab K has a travel of 3 or 4 inches and is worked 
by a screw and flywheel. One or both slabs may be 
heated or cooied by admitting water or steam to the 
slabs and allowing it to circulate through the passages 
formed therein. 
1962. Emsossine on TextiLe 8S. Bowden.— 
Dated 13th May, 1880.—(A communication.) 4d. 
This relates partly to producing a raised design — 
any textile fabric or material whereon the des’ 
been previously traced. Several thicknesses of mate- 
rial are laid one over the other, and such thicknesses 
are held together by — or mechanical pressure 
and are afterwards wrapped in a cloth or other suit- 
able wrapper, which not onl y, serves as an interior 
surface but also imparts additional solidity to the 
various thicknesses. The exterior fabric is then 
stitched through the outlines of the design 
— after which it only remains to colour the 
esign. 


1965. Buorrer or Biorrine Pap, D. Wishart.— Dated 
13th May, 1880. 6d. 

The pr fee of blotting on are fitted in a loose and 
unattached flat state, or folded to the required size and 
shape, into a light portable rectangular case or frame, 
in which they are firmly retained, and there offer a 
smooth and soft surface for writing on. 


1966. Coatinc Metat Surnraces, &c., 7. L. Switzer.— 
Dated 13th May, 1880.—(Not proceeded with.) 2d. 
The surface of the metal is cleaned and coated with 
enamel dial varnish and baked in a stove, one or more 
coats of ground colours being put on it, and baked 
after each coat. 
1967. &., J. C. Wilson. — Dated 
18th May, 1 
A Aare two which the process of boilin 
worts or liquors is carried on ; B B are pipes throug’ 
which steam as it is generated in the coppers can pass 
into the main pipe C leacing into the condenser D, 
which is com of a vessel containing a set of 
tubes E through or around which cold water can be 


supplied in order to produce the condensation required; 


Fisa pipe foradmitting cold water tothe tubes E forsur- 
face condensing ; G is a pipe for the exit of hot water ; 
H is a pipe for direct condensing, I isa pipe through 
which the condensing vapour returns to the coppers or 
toa separate receiver. The escape for steam is at L 
and M is a small pipe to show whether the condensed 
vapour is returning to the copper through the proper 
pipe. 

1968. Packie Cases, &., B. J. Billing.— 

Dated 13th May, 1880. 

This consists in the articles in such 

: manner that they can be folded up when not required 

or use, 

1970. AND Parasois, B. Hunt.—Dated 13th 
May, 1880.—(A communication.) 6d. 

This relates to the retainers for the runner and con- 
sists in forming slots D in the stick, in each of which 
fits a short tube containing a sliding bolt I, and spring 
M, the front end of the bolt projecting through the 


casing and being so formed as to yield when the runner 
Bis moved in one direction, but after the runner has 
passed it cannot return until the bolt is first depressed. 


1971. Cotourine Svusstance, M. &. 
Savigny and A. C. Collineau.—Dated 13th May, 1880. 


4d. 
The wood of the heath or of various kinds of po; 

trees is treated with a hot solution of alum, Fat re 
a liquid of a light and bright yellow colour is obtained, 

which becomes duller when cooling down and 
deposits a greenish resin. The liquid after having 
been separated from the resin by filtration, gets soon 
oxid by its contact with oil, and after a few days 
it obtains a fine gold colour. 


1972. APPARATUS FOR Raistnc Matt Liquors, &e., 
. Merich May, 1880. 6d. 

This consists in the use of a pile or series of metal 
discs A arranged and joined together in pairs one 
above the other, so that when pulled out they assume 
the form of bellows, which being closed on pulling 
them up or ey oe them a ps C or 4 in the 
bottom of the bellows opens automat or is opened 
so as to admit air to the interior of the bellows. On 
the latter being closed again by springs or other 


device, the air, which is confined to the bellows by the 
closing of the valve or tap, is forced a @ pipe or 
pipes F leading from the bellows into the barrel or 
reservoir G, containing the beer or liquid to be raised, 
and the pressure thereby produced on the liquid forces 
it through the supply pipes H arranged and leading 
from the barrel or reservoir to the required level, 
where it is drawn off by taps or cocks without the 
labour of pumping it up. 
19°74. Screw Proreters, J. H. Thomas.—Dated 13th 
May, 1880. 6d. 

This relates to the form of the blades, of which there 

may be two or more. The blade as it starts from the 
boss has its stern or leaving edge continued outwards 
nearly in the plane of the stern end of the boss, and 


this edge beginning from the boss in a nearly radial 
direction bends in the direction of rotation, 
the forward bend becoming more rapid towards the 
outer periphery. The front edge of the blade starts 
from the at an angle of from 30 deg. to 60 deg. 
forwarda, and then, after continuing to incline for- 
wards for more than half the radius of the blade, it 
sweeps,round a curvature leading it backwards 
to the outer ed —. The pitch at entering 
edge of the b etermined accor 
+ og of the vena and of the propeller, such that 
edge cuts the water without displacing it later- 
ally, and the pitch thereafter increases rapidly back- 


wards to the stern or leaving The blade thus 
ts the appearance of a lobe owed in its front 
ace, the hollow being determined by the two curva- 
tures, the one in the radial sere according to 
which the blade bends forwards in the direction of 
rotation, and the other in the axial direction resulting 
from the increase of pitch backwards. 
19°75. Courtine Burrer anpD DRAW-BAR APPARATUS 
FOR Raitway VEHICLES, &,, G. Turton.—Dated 
13th May, 1880. 10d. 


main spring. A are the 


buffers, and Bis the coupling hook ; C is the trans- 
verse or cross-bar, upon which the said coupling hook 
is secured ; D are the draw-bars connected to the said 
bar C and ’E represents the slack spring, which tends 
to draw the bars D inwards ; F represents the main 
spring. 

19778. RecisTeERING OR CHECKING THE IsSUE OF 
Tickets, B. Branbach.—Dated 14th May, 1830.— 
(Not proceeded with.) 2d. 

Two barrels are geared together so as to revolve in 
opposite directions by turning one by hand. On the 
spindle of one are pins to receive the ends of two 
tapes carrying a string of tickets perforated at their 
places of severance, and marked as well as the tupes 
with consecutive numbers. The barrels with the tapes 
wound on are inserted in two cylindrical a. 

cases, in one of which (containing the barrels) is 
slot of the width of the tickets, whilst in the sther 
are two a pos — nding to the position of the 
tapes. rawn through the slot, and 
apertures of the other case, which 
contains a barrel to carry forward the tapes when the 
barrels are turned. 


19°79. Bakers’ Ovens, G. and H. Coles.—Dated 14th 
aa 1889.—{A communication.)—(Not proceeded 


The fire; constructed of a 
form at one side of the oven door, the ring or 
e being placed about 9in. below the sole o: the 
oven. The ring or grate frame is formed with an 
caused to rotate a few — in 
ther direction to shake out the dust and ashes when 
1980. DisTILLaTION OF ANTHRACENE FROM Coal. TAR 
G. Wischin.—Dated 14th May, 1880. 4d. 
Anthracene oil or creosote oil in a “= state is in- 
troduced through a worm immersed in the still lead 
ing to a perforated pipe lying close to the bottom of 
the still. The creosote oil or other solvent escaping 
into the pitch in the still in numerous small jets in- 
timately mixes with it and carries off the anthracene 
therefrom in the form of vapour. 
Paver Baas, B. P. Alexander.—Dated 14th May 
880.—(4 communication.)—(Not proceeded with.) 


2a. 
A number of formers are attached to a rotary 
each corresponding to a different operation, such as 
cutting the paper, olding the sides over the mandril, 
folding and cementing the bottom, pressing the folds, 
withdrawing the m the mandril and transfer- 
it to the flattening and printing appliances. The 
feed mechanism is also of improved construction. 
1982. Apparatus FoR Exxisitinc Goons 
&e., H. J. 14th May, 1880.—(4 
communication.) 6d. 
This cases or show- 
rooms, le 01 on a vi axis and 
rith ylindrical glass windows and cylindrical 


1986. Wire Carps, G. and BE, Ashworth.—Dated 14th 
1880. 6d. 

sists in reducing the length of the tooth, 

that is ton say, the length of each limb of the wire staple 


projecting above the foundation material, to such an 
extent as that there shall not be space sufficient for 
the accumulation of dirt and fibres. 


1989. Apparatus For Drawine Etuirses, F. Wirth. 


—Dated 14th May, 1880.- (A communication.)—(Not 
proceeded with.) 2d. 
Two rectangular frames are made to slide the one 


| 
f 
| USO \ 
K 
| 
This relates to improvements on patent No. 3113, g 
dated 3lst July, 1879, and consisting in dispensing 4 
with one of the main springs by arranging one spring 
to serve for both buffing and drawing, and place the ; 
B * SAN. 
| 
Be L Sy Ww 
| 
| WANS 
| 
i 
© 
for water of any required and E Eisa Z 
ipe leading from the inner foot-bath B to the spout CRESTED LL : 
and having an aperture. Over it is a second water i - ws 
chamber communicating with the former by the aper- Pe 
ee in which a mould is taken in Jannin’s cement, and 
then a thin sheet oi celluloid is pressed into the ” 
i 
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upon the other in directions at right 
other between fixed guides on a board or 
1984. Macnive Fok Makino Coxractiontry, ZL. 
Collier.—Dated 14th Mav, 1880. 

This consists principally of a box or trough A for 
| the rye which is on a suitable 
frame and open at the top. This box is fitted with 
a loose plate C and beneath perforated with any 


les to each 


suitable number of holes, each perforation being pro- 
vided with a conical tin or other metal tube or rs aan 
D. Above the box = a screw E fitted with a hand 


(184) 


wheel, the boss of which is screwed internally and 
having at its lower end a block or presser G fitting in 
the inside of the box above the paste, so that by turn- 
ing the hand wheel the presser will force the paste 
out through the tubes or droppers. 


1985. Domestic Frrep.aces, &c., J. Turnock.—Dated 
14th May, 1880. 6d. 
The drawing shows a vertical section; A is = 
grate, and E a casing; B is an air chamber “round the 


11985) 


CLL 


the, 


same, and having apertures for the escape of the 
heated air; C is the flue, and D is a valve or damper. 
1993. Dies or Piastic Brickmakine Macuines, J. 
Snape and J. A. Noel.— Dated 14th May, 1880. 4d. 
This of a metallic die having the taper of 
its interior surfaces either planed or not planed, and 


o 


formed in opposite directions, that is to say, the taper 
of the largest surface is contrary te that of the 
smallest surface. By these means a sharply-defined 
corner and edge is given to the issuing brick without 
the use of any lubricant. 
UMBRELLAS AND T. and F. S. 
iley.—Dated 14th May, 1880. 6c. 

Ths consists in the employment of lever arms 

and connecting rods in combination with a spring, 


tip cup, by 


1901. LitHocRAPHING AND Parntina, G. 

a 
The letters of show cards are brought out more 
clearly by printing them in gold upon a paper having 

a black enamelled surface previously prepared. 

1992. Measurinc INSTRUMENT FOR THE USE oF 
&c., J. Hepple.—Dated 14th May, 1880,— 
(Not proceeded with.) 4d. 

The instrument is of a flat rule or 
edge, properly graduated, and at its centre pro 

with a metallic + scence or plummet and grad 

arch, which renders easy and expeditious 

off of certain horizontal and perpendicular lines upon 

the person’s garment before g to 

him for the required garment. 

1997. Covertne Steam Borers OR OTHER VESSELS 
Prevent Rapiation or Heat, &., J. G. 
Cameron.— Dated 14th May, 1880. 6d. 
band ged of the boiler or similar vessel A is 

cove with a network or skeleton framework B 

consisting of cruciform bosses, to which are secured 

two series of bars, one series being arran in the 
of the of the boiler, whilst 


the other is arranged in the longitudinal direction of 
the boiler. When built round the boiler these frames 
form cells for the reception and safe retention of 
asbestos, cloth, or wire gauze envelopes filled with a 
good non-conductor. 
2001. FoR J. Urquhart.—Dated 
15th May, 1880. 
This consists saute in forming the chambers 
with a number of annular-shaped metal — which 
are connected together so as to form bellows. The 


chamber A is ted in section, and in the ex- 

panded state, the chamber B being represented as 

when contracted. 

2006. VenTILaTING AND Pxeventinc Damp Rot 1x 
Ratuway Careiaces, &c., H. Shiels.— Dated 15th 
May, 1880. 6d. 

This consists in fitting the inner or outer eae or 
under parts of the doors A with a small Venetian 


or ornamental ventilator, grating, or shutter B open 

to the recess C in the door a; in whic te 
window frame rests when it is let down. 

2034. PeramButators, W. Powles.—Dated 19th May, 


1880. 2d. 

An additional handle is placed at the front of the 

rambulater with a joint to allow it to fall when not 
ms use, a slide being provided to fix the joint when in 
use. The object of this additional handle is to enable 
the perambulator to be pushed in either direction to 
protect the occupants from wind or rain. 

2238. VenTILaTING THE INTERIOR OF Beps &c., G. 
0’ Brien.— Dated 1st June, 1880. 4d. 

The exhalations are conducted from the interior “4 
the bed or couch by means of a tube or tubes, w 
at the same time a supply of fresh air is drawn in ~4 
the opening of the coverlets, and passing gently over 
the occupant purifies and refreshes the y and bed. 
2239. Exp.osive orn Compounn, G. 

i”. von Nawrocki.—Duted 1st June, 1880.—(A com- 
munication.) 4d. 

The object of this invention is to render amorphous 
phosphorus available for use in the manufacture of 
explosive or deflagrating for which 
purpose metallic oxides, especially those which are in 
combination with a ~ acid, are used to re-act upon 
the crude phosphorus and its ‘oxides, and to furnish 
- a oxygen. One of the best is plumbic 
plum 
THE Epoes oF Strips or PLares, C. 

Abel.--Dated 10th July, 1880.—(A communica- 


ton) 6d. 
show front views of three 


The drawin; arrange- 
ments of rolls for bevelling the edges of strips or plates, 


R Rare the rolls turned respectively to the profile 
required for the bevel, and Le I their bearings 
mounted in the housings AA; Bis the strip or plate, 


PRICES CURRENT. 

Tue following are corrected up to last night, 
taker should borne in that in many cases 
ers are pre} uo! erent terms for s 

It is impossible to 

dt cases and terms, or to give more than the market 

quotations and makers’ prices. Readers should also 
er to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 
&8.d. 


@ 
No.8.. .. 2186 
38 86  Dalmell — 
2136 No.l... .. 2126 
-3 36 No. 8 eo eof 3106 
2186 At 
Shotte—No.1 .. 3 46 
8 20 No.3 .. 2140 
2120 At Leith. 
2126 
2106 
2126) Nol .. .. .. 8 40 
2106) No.2 .. .. 2 20 
2120! Nos .. .. 1106 
Ww. No. 4, f - 1186 
8 26 Mottled te 1180 
No.8 .. 2126) Thornaby 

At Port Dundas. tite .. .. ats 0 
8 tin-plate pig iron, 

Ne. teen, 

” 0. 3 foun: 

i 6us. 0d. at works. 
forge, at Shef- 
27 6to 000 
No. 8 es -- 210 0to 0 00 
in Manchester—No.30 0 Oto 2 7 6 
No.40 0 Oto 2 6 6 
HEMATITE, at works, Millom 
No. 1 to No. 3 3 5 Oto 0 0 0 
snd white ee ee 315 0 
rt Hematite—No. 1 

Puddled Bar-- 

Waces—Rail 317 6to 400 
CLEVELAND, di ered on trucks 317 6to 400 
léin., plate 

quality, per ton 40 0t0 000 

LancasHire, delivered ‘at Man- 
chester .. 42 6to 45 0 
MANUFACTURED IRON. 
Ship, Brid; re, and Mast Plates— 
f.0.b., per ton 710 Oto 810 0 
Waurs—At wor 75 0to 8 0 0 

IDDLESBROUGH, 

works .. oe ee - 615 Oto 815 0 
Boller _Pintes— 

717 6to 8 
SHEFFIELD 1010 Otollld 0 

Bow ine and Low Moorn— 
Under 2} cwt. each, up to 
4 cwt. percwt. .. ae 20to170 
4 cwt. up to 7cwt.and upwards 110 119 0 
STAFFORDSHIRE, per ton 9 0 Oto1210 0 
MIDDLESBROUGH, free on trucks 715 Oto 915 0 
Giascow, f.0.b., per ton - 710 Oto 810 0 
Angle Iron— 
Bow and Low Moor, per 
cwt os 38 06 
STAFFORDSHIRE, per ton - 800t 900 
LANCASHIRE ee - 6 0 6 2 6 
STuckToN .. 510 0t0 000 
Rounp Oak 812 6to 1310 0 
CLEVELAND 515 Oto 715 0 
WELsH - 6 5 Oto 615 0 
Guascow, f.0.b., per ton 610 710 0 
Bar Iron— 
Low Moor and Bow ina, per 
cwt. -- 019 0 to 40 
STAFFORDSHIRE, per ton’ - 610 O0to10 0 0 
Rounp Oak se oo - 8 2 6to13 0 0 
Merchant 
STockTon .. - 6 0 0t0 8 00 
WELsH oe 515 0t0 6 0 0 
LaNncaSHIRE ee ee 515 0t0 6 0 0 
Gascow, f.0.b. .. + 610 700 
Bars ware- 
house oe - 610 0to 7 0 6 
Hoops... 710 0to 8 0 9 
ts ee 90 0t0 000 
Nail Rods.—G.ascow, f.o.b., 
ton .. eo ee. eo 6 Oto 615 0 
Lob, per ton 0to 8 0 0 
LEVELAND ee oo Otc 600 
oe ee Oto 515 0 
Railway Chairs —G.ascow, 

f.0.b., per ton .. se - © 410 0to & 0 
Pipes—G.aseow, f.o.b.,perton 5 0 Oto 6 0 0 
Sheets—G.ascow (singles), per 

ton oo ee 70 O0to7 10 0 
Hoops—Mancuester .. .. 6 5 Oto 610 0 
SuErrieLp—At works— £26.64 

Spring steel .. oo 13 0 O0to21 0 0 
Ordinary castrods .. - 17 0 0t0 2 0 0 
Fair average steel .. .. 28 0 01036 0 0 
Sheet, crucible . eo 2 0 Oto 64 0 0 
ts, Bessemer eo - 16 0 0to 22 0 0 
Second-classtool 82 0 0to48 6 0 
Best special steels on 50 0 Oto 76 0 0 
Best tool ee 52 0 0to76 0 0 
8 tool .. 76 0 Otoll2? 0 0 
effield s' « 13 0 
Sheffield steel boiler plates «+ 14 0 0to16 0 0 
Waes—Rails .. ~ 610 Oto 615 0 
Bessemer pigircn .. 3 7 6to 0 0 0 


MISCELLANEOUS METALS. 


£8. a. 


6610 0 to 67 0 0 
British sheets, strong.. « 70 0 Oto7l 0 0 
9 5 0t09010 0 
British blocks, refined -- 97 0 0t098 0 0 
Redlead.. .. «. « 17 0 0t01710 0 
White lead .. « 2110 Oto 0 0 0 
Spelter—Silesian .. «.. 1515 0t016 0 0 
Zinc-—English sheet .. ., 20 0 Oto2l 0 0 

Phosphor Bronze—per ton— 
etal XI 0 0 Otoll2 o d 
Other alloys 1200 0 00135 0 0 

Nickel, per Ib., 28. 6d. to 8s. 
COAL, COKE, Onl, & 

Coke— £ 
$10 0 to 012 6 
Derbyshire .. a -- 012 0 to 013 0 
Sheffield, melting .. .. 014 0 to 016 0 
redegar as oe - 0 0 0 to 612 6 
Wales—Rhondda .. -~ 010 6 to 012 6 


| 


Coals, best 

South At the 
Branch oe 011 2 to 01811 
Silkstone, house o + 010 4 to OD 6 
es 076to 090 
Stcam 05 6 to 060 

k .. 08 6 to 040 

Wales, through 08 6 t 08 9 
Steam, less 2} es «- 0 8 3 to 010 6 
House, at port o + 08 9 to 010 8 
Small steam.. ee - 023 to 08 6 
Small house . 78 

ton, i 0.b.— 

oe ~ 060%t0 0 7 0 
Smithy ee ee « 012 0 to 018 6 

South Durham.. és 046t0 080 
Derbyshire— 
Best at pits .. a - 08 0 to Onl Oo 
Converting .. ee OF 090 
ee 033 tw 060 
Lancashire—Wigan pit prices— 
Arley .. es ° «- 09 0 to 0 0 0 
Pemberton 4ft. .. O07 00076 
Forge coal .. ee 8 t0 056 
ee ©2901 086 
Oils, tun— 
Lard oil .. ee ee 49 0 0 to5l 0 0 
Linseed .. ee 26 0 0 5 0 
Rapeseed, brown .. 2929 5 0 to 0 
Bagi. pale 81 «5 0 to 8110 
ed (per gal.) 0 0 Sto 0 


Tallow. e 118 0 to 119 
. Supplied to railway” companies and large works. 


PRICES CURRENT OF TIMBER. 


d. £ 6. d. 

Teak, load.. es 1310 0 0 

Quebec pine, red.. ..  .. 800 to 4 5 

yellow .. 850to 500 

Oak ee 600to 7 00 

Birch .. 810 0 to 415 0 

410 0 to 00 

- 8 5 0 to 410 0 

Dantsic & Meml. oak .. 850to 500 

es es - 8 5 0 to 410 0 

» under tized 250t0 800 

» Riga.. - 810 0 to 460 

», Swedith 000tc 000 

Wainscot, F 1 oe 800 t 50 

Lath, Dantric,fathom 0 to 510 0 

8t. Potersburg 5610 0 te 700 
DeEA.s, per ©, 12ft. by 3 by 9in. :-— 

becyine, Ist 17 0 0 0 

fod... 910 0 to1610 0 

8rd 710 0 to1010 0 

Canada, spruce Ist .. + 1010 0 tol2 0 0 

8rd and 800t 900 

New Brunswick ° - 610 0 to 810 0 

A 000t 000 

Petersburg... ee 8 00 1 00 

Finland .. 710 0 tolllo 0 

Battens, all sorts + 610 0 to 810 0 

FLOORING sq. of lin.— 

First yellow es - 010 0 to 015 0 

» White 0 9 6 te 010 0 

Second quality ° eo 07 0 to 012 9 

y, Cubasuper. foot. 0 0 5 to 007 

Mexican, do. ee 0 0 44t0o 005 

Honduras, do... « 0 0 43 to 0 08% 


| 


CONTENTS. 


Tue Encineer, December 17th, 1880. 


PAGE 
Tae Smiravietp SHow. 455 
Tue De Bay PROPELLER 456 
MISCELLANEA .. 457 


BREWING Austria. No. VII. “(Ulustrated.) | 458 
Proposep WorKS AT MELBOURNE Hansovr, 


(Ilustrated.) . 459 
LETTERS TO THE Epitor— 
Compressep Air ENGINES... co co oe 
Tue or CoLp AIR eo 461 
Continuous BRAKES .. .. 
Tue STRENGTH OF BowsR Fives.. .. 461 
Locomotives IN QUEENSLAND | 
Gavaty VALVES .. «2 ee 
DRILLING SQuaRE Hotes . 
THe STRENGTH OF FLaT PLATES 
ApsusTinc Beam ENGINES.. .. .. 
LEADING ARTICLES— 
Tue New Orpyance COMMITTEE... .. .. 


Water FILTRATION AND SOFTENING 
Tue NorTHERN MANUFACTURED IRay TRADE IN 
1880 


STEEL Maxine In THE “UsiTeD 
CLEVELAND Iron 1880 
Cass oN LOCOMOTIVES... 
Tue Mawstone Borer Exruosion ee 
LiTERATURE— 
. 


Books Recerv ED 
Tue Borer Expiosion at Trow- 
works. (Illustrated.) . 
Tne Iron, Coat, AND GENERAL TRADES oF 
BIRMINGHAM, WoLvERmAMPTON, AND OTHER 
Nores FROM LANCASHIRE |... oe 
Notes ¥RoM THE NoRTH OF ENGLAND .. .. 
Notes THE SHerrietp District .. .. 
Nores FROM SCOTLAND . 
Nores FRoM WALES AND "ADJOINING. Countres 
Tae Parent JOURNAL .. 5 
ABSTRACTS OF PATENT Sreciricarions. (illus- 
trated.) .. .. od? “ou 
Prices CURRENT .. oc 
PaRAGRAPHS— 
tion 


. 


The Society of ‘Engineers |. 

The Land Subsidence in Cheshire « 
The Patent-office.. .. .. .. 
Sir Benjamin Brodie |. 


TuHroAT IRRITATION.—Soreness and dryness, 
and irritation, inducing cough and 
the voice. For these symptoms use Epps’ 
Glycerine Jujubes. Glycerine, in these rable 
confections, being in proximity to the glan ae at 
— moment they are excited by the act of —_ 
becomes actively — Sold onl 
74d. and 1s. 14d., labelled ‘‘ 
and Co., Homeopathic Chemists, 
letter received : ‘‘ Gentlemen,—It may, pe one 5] 
interest you to know that, after an exten 
trial, I have found your Glycerine Jujubes of 
considerable benetit (with or without medical 
treatment) in almost all forms of throat disease. 
They soften and clear the voice. In no case can 
they do any harm.—Yours faithfully, Gorpon 
Homes, L.R.C.P.E., Senior Physician to the 
Municipal Throat and Ear Infirmary.”—ADVT 
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BREWING IN AUSTRIA. 
No, VIII. 


We have now carried our notes on Brewing in Austria 
to aclose, and if we have succeeded in giving our readers 
a fair idea of the methods pursued in producing the 
light and admirable beer which unfortunately is never 
tasted in gern out of Austria, our purpose has been 
served, Whether it is or is not possible for English 
brewers to manufacture something kindred in character 
to Austrian—or more strictly, Vienna—beer for summer 
consumption at all events, in this country, it is for them to 
say. That such a light summer beverage is wanted there 


POPULATION OF BEER PRODUCING 
COUNTRIES IN MILLIONS 
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can be no manner of doubt. That Austrian beer is made 
ona great scale, notwithstanding the depression of trade, 
is we think rendered capereet by the statistics of the 
manufacture. Although the commercial depression- 
existing in Austria since the memorable crisis of 
1873 has left its mark on the brewing trade no lese 
than on many others more directly dependent on the 
inflated speculation of the previous years; and a 
study of the statistics illustrates as 3) ape as the pen 
of the historian could describe the falling off of the con- 


sumption in the rural districts consequent on retrench- 
Fiass 


PRODUCTION OF BEER IN 
MILLION GALLONS 


FIG.54 


TAX ON BEER 
IN MILLION £ STERLING 


x 


ment, and the increase in the larger towns, where those 
accustomed to the luxury of expensive wines have been 
obliged to content themselves with a cheaper beverage. 
In 1871-2, 2673 breweries were barely sufficient to supply 
the wants of the public; in 1876, 225 had pas to 
work, and since then, by year, the number has 
gradually decreased until at the present time there are 
only 2297 breweries at work in Austria producing more 
than 22,000 gals. per annum. The falling off in produc- 
tion in the rural districts last year as compared with 
1878 was 13,087,0(8 gals.; and the increase in the large 
towns, to which Budapest — situated in the heart of 
@ wine-growing districts—contributed nearly 90 per 
cent., was 5,772,206 gals, over the production of the 
previous year; while the total decrease, as com 
with 1876, was 21,916,268 gals. There are only eleven 


breweries producing more than 2,000,000 gals. per annum, 
and of these the largest is the well-known Dreher 
establishment in Schwechat, near Vienna, with an annual 
production of 9,103,380 gals. In addition to this the 
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TAX PER HEAD OF 
POPULATION IN PENCE 


FIG 56 
TAX PER CALLON IN PENCE 


firm has three ether breweries—one in Bohemia, produc- 
ing 609,840 gals.; one in Triest, producing 990,000 gals.; 


ga 
one in Steinbruck (Budapest), producing 3,702,700 gals.: 
9 


1°41d. per gal.; Belgium, 1d. per gal.; Russia, ‘95d. per 
gal.; Holland, per gal.; Empire, "25d. per 
gal. We are indebted to the “Gambrinns” for the above 
statistical information, as well as the following tables, 
which we have converted into a graphic form for 
greater convenience of comparison. Table I. gives the 
quantities of beer brewed, imported, exported, and con- 
sumed in the years 1876—1879 inclusive; Table IL. 
gives a general review of the brewing campaign, from 
lst 1878, to 3lst August, 1879, inclusive ; 
Table IIT. gives a comparative statement of the quanti’ 
and value of the beer brewed in different countries, wi 
the tax derived from it, the area of ground under hop 
cultivation, and the product in tons. Fig. 51 repre- 
sents the bergen of beer-producing countries in 
millions ; Fig. 52 represents the number of ons 
of beer produced per head of population ; Fig. 53 
represents the production of beer in different countries 
in millions of gallons; Hg. 54 represents the tax 
on the production of beer in different countries in millions 
of pounds sterling; Fig. 55 represents the tax on 
beer per head of the population in pence; Fig. 56 
yy moe the tax on beer per gallon in pence. 

n conclusion we beg to acknowledge our indebtedness 
to Professor Wagner and Herrn Fasbender, of Vienna, 
for the assistance rendered in collecting the information 
on which much of what we have written is based. 


CHILLED CASTINGS. 
No. L. 


In an article descriptive of some of the methods and 
mixtures used in making chilled castings, it is unneces- 
sary to enter into a consideration of the causes of the 
known effects of running cast iron into cool metallic 
moulds. In reality sufficient is not known to make it 

redeterminable whether a certain quality of iron, or 
iron showing certain results on analysis, will or will not 


which, including Schwechat with 9,103,380, gives a total produce castings with a certain desired depth of chill. 
Taste I. 
Quantities of beer brewed, imported, exported, and consumed during the years 1876, 1877, 1878, and 1879. 
Against previous year. 
Exported. Entire 
Produced. Imported. Total. a in| More. Less. 
Year. Quantity. | Tax remitted. |A¥stto-Hungary 
Consumed. 
Gallons. £ sterling. Gallons. 
1876 267,891,250 | 57,684 267,948,934 3,462,630 83,793 263,886,104 _ 14,577,266 
1877 | 253,845,966 | 56,650 253,902,616 4,424,200 37,811 249,478,394 _ 14,407,910 
1878 249,115,768 61,028 249,176,796 4,717,284 40,873 244,459,512 _ 5,018,882 
1879 | 245,974,982 84,194 246,059,176 5,324,330 46,710 | 239,734,846 _ 3,724,666 
II. 
General review of the brewing campaign, 1879 ; 1st September, 1878—31st August, 1879. 
si Production in gallons, Tax. Amount in tons consumed of 
Province. Population.| ace 
“ae Total. | Perhead.| Total in £ sterling. | Pergal. Malt. Hops. 
d. 
2,130,000 98 | 53,344,654 24°86 510,354°4 oa 60,911°8 401°0 
744,000 256 | 17,269,494 23°32 147,098°4 oan 19,824°6 148 
153,000 62 5,836,182 38°06 50,522°3 6,757 °2 40°2 
5,427,000 884 | 102,432,418 18°92 790,495 °6 99,813°4 549-2 
2,112,000 196 | 20,248,822 9°68 163,406°6 os 23,060°5 1401 
548, 52 4,728,900 8°58 39,162°6 ao 5,587°6 36°4 
5,794,000 216 | 11,711,304 1°98 98,187°0 14,682°4 1242 
553,000 8 847,924 1°54 7,326°0 —_ 3950°3 72 
1,160,000 80 | 11,485,826 9°90 114,209°3 14,363°1 89°6 
344,000 112 2,405,326 7°04 21,555°6 — 3,228°9 18°9 
on 481,000 9 653,994 1°54 6,451°4 _ 826°0 54 
Coast provinces... ... ... 514,000 2 27,852 0°04 284°8 36°0 19 
roland Vorarlberg .... 904,000 148 4,564,912 5°06 40,333°5 —_ ,403°2 52°8 
ungary and dependencies 15,509,000 174 | 10,417,374 0°66 93,742°2 12,821°8 90°6 
| 36,373,000 | 2297 | 245,974,982 oe 2,083,229°7 20°3 268,266°8 1682°3 
III. 
Statement of the quantity of beer brewed, of the amount of tax derived from it, of the area of ground on which hops are 
v cultivated, and the produce of the crops in tons. 
“3-8 | Production of beer. Tax on beer Production of hops. 
In gallons. | Per head. | Total in £ sterling. | | ‘cultivation. 
s. d. 
Great Britain .. ... ..| 38,445,000 |26,214| 805,146,1 24°00 *7,951,500 49 63,232 38,400 
German Empire ..| 42,727,000 |23,950| 856,823, 20°00 +907, 0 5 637 48,000 
Austro-Hungary 36,895,000 | 2,297) 245,974,982) 6°60 2,083,230 19,019 7,500 
Belgium ..| 5,836,000 | 2,500} 172,788,000} 32°34 724,000 29 , 9,700 
France... ... 36,906,000 | 3,100| 191,862,000] 5-28 1,130,000 0 7 9, 4,300 
..| 3,865,000 560 200, 9°00 65,000 0 351 210 
..| 85,200,000 460} 50,600,000; 0°66 200,000 0 494 300 
Denmark .| 1,070,000 240| 24,200,000) 11°66 Free. 410 200 
4,429,000 20,460,000 4°62 Free, 99 50 
1,807,000 13,530, 7°48 177,190 1 103 74 30 
Switzerland ... ... ... 2,759,000 15,928,000 Free. 99 50 
Pi .-| 27,769,000 18,040,000 0°66 296,240 0 1°20 
United States ... ... .-| 46,500,000 | 3,293} 330,000, 8°36 2,350,000 1 40,014 20,000 
— |2,780,552,302] — | 15,884,395 243,366h 129,241°20 


of 14,405,920 gals. The export in 1879 amounted to 
5,324,330 gals., or 627,046 gals, more than in 1878. The 
quality of the beer has also undergone a change with 


y. per gal.; Norway, 3°14d. per gal.; lan 
2°37. per gal.; United States, 


* Including beer-house licences. + Including malt tax. 


Generally speaking an iron which has a considerable 
portion of its carbon in a combined state is the be 
suited, as the carbon in the chilled portion of a casting 
is almost wholly in that state. The cause of the harden- 
ing of cast iron when run in a molten state into cool 
metallic moulds or water, and thus cooled quickly by a 
rapid conductor of heat, is not known, though it is a law, 
as first rw out by Mallet in a paper read before the 
Royal Irish Academy in June, 1855, that solids in cooling 
from fusion their crystals arrange and group themselves 
with their principal axes in lines perpendicular to the 
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regard to its strength. eer of 9, 10, 12, 13, and | 
16 saccharometer degrees was brewed in 1878, while there | 
was more than a corresponding increase in beers of 11, | 
eg 15 degrees. It will be seen from the following | 
tables that the average tax on beer in Austria amounts | 
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cooling surfaces of the solids, or inthe lines of direction 
in which the wave of heat has passed outward from the 
mass in cooling. Why this particular arrangement of 
the crystals under these conditions should take place is 
not known, neither is it known why, when the coo 
is very rapidly effected, it should be accompanied by an 
intense hardening of the metal, any more than it is 
known why steel should be hardened by the same treat- 
ment. A true explanation of these phenomena might or 
might not enable us to select with precision the iron best 
suited to a given purpose. Without it, however, we are 
only able to make this selection by aid of experimental 
observations. 

So little has hitherto been published on the irons and 
their mixtures best suited to produce a given depth of 
chill, that we propose to give a few of the mixtures 
which have been found in practice in this country to 
answer well. 

It is often supposed that the thickness or weight of 
the chill mould affects the greater or less depth of the 
chill, but though a certain minimum thickness is neces- 
sary, great thickness will not produce a greater depth of 
chill than is procurable with that minimum, the iron 
employed for the casting being the same in all cases. On 
the other hand too great a thickness of the chill mould 
acts injuriously by carrying off the heat from the chilled 
surfaces at a rate which is so much greater than that at 
which it is earried off from the other parts of the casting, 
that differential strains are set up in.the casting sufficient 
to cause rupture. Hence the chill mould used by one of 
the most successful forms of chilled cast iron railway 
wheel makers in the United States is very little greater 
than that of the wheel rim, and even with this thickness 
it has been found practically advantageous and necessary 
to place the wheels, soon after becoming sufficiently cool to 
bear lifting about, in an annealing oven, where they are 
allowed to cool very gradually for, it is stated, from two 
to three days. A wheel is, of course, one of the most 
difficult castings to produce sound under the conditions 
of chill casting, especially if the rim be heavy compared 
with the other parts. For castings having forms which 
prevent the free contraction of their different parts, it is 
thus advisable to use a minimum weight of chill mould. 
Plain castings as, for instance, a ploughshare, permit the 
employment of a heavier chill mould, which is advanta- 
geous on account of the greater length of life which the 
extra weight secures. The greater or less thickness of 
the mould has, as we have above suggested, but: little, 
and often no effect on the depth of the chill of the 
casting, provided the minimum thickness employed pre- 
sents a sufficient volume of heat-conducting material to 
effect the sufficiently rapid removal of the heat from the 
casting while at the highest temperature. Thus when 
considered merely from the point of view of efficiency 
in effecting the chill, a mould of the same weight as the 
larger part of the casting to be chilled will be sufficient, 
inasmuch as the casting will have fallen to half its tem- 
perature when first poured into the mould, before the 
chill mould wil] have reached the temperature of the 
casting., In other words, the casting will have lost about 
1100 deg. by the time that the chill mould is as hot as 
itself, even supposing that the whole of the heat lost by 
the casting up to this point is absorbed by and not given 
off, even partially, by the chill or the other t of the 
mould. As, however, a large quantity of the heat is 
rapidly carried off by the surrounding air from both parts 
of the mould, the chill mould of the assumed weight 
would never reach or approach half the temperature of 
fusion. A chill mould of about the same weight as the 
casting, or that part of it which is likely to have its heat 
carried off by the chill, is thus a very safe minimum 
weight when it is desirable to keep weight down in order 
to produce a sound casting. Of course it may be said 
that a considerably less weight than this can be made to 
effect a considerable depth of chill. It is not necessary 
however, to use such light chill moulds except in special 
cases, and where the mould is at all expensive, no one 
will desire to make it lighter than necessary. 

If the iron of a given brand, or from a given furnace, 
could be relied upon as certain to contain its carbon, 
combined and mechanically diffused, in uniform relations 
and quantities, while other impurities, as sulphur and 
phosphorus, were also constant in quantity, it would 
probably be possible to select one make of iron always 
suitable for the production of castings with a requisite 
depth of chill. It is, however, very well known that 
the pig produced by any one furnace varies to some 
extent without any apparent or intended difference in 
the quality, quantity, or relative proportions of the 
different materials fed into the furnace. A mixture of 
irons is thus useful as eliminating slight variations in 
either sort, while it is practically the only way of 
securing that character and quality which is necessary 
for chilled castings. For most purposes that mixture 
which will give what may be called a gray mottled iron 
will be well suited for chilled castings. This iron will 
combine the properties of white iron, which has hig 
cohesion accompanied with great brittlen with the 
dark gray graphitic iron of properties quite the reverse. 
It possesses high tenacity and toughness, and is thus 
well suited for castings for mechanical purposes. 

The production of chilled rolls forms a somewhat 
important industry in some parts of the country, and to 
secure a good depth of chill, and one which fades 
gradually into the gray or mottled character of the 
interior In a sound and strong casting, is the great aim of 
the makers. The chill moulds used for this purpose are 
necessarily of a great thickness to withstand the effects 
of the sudden heating to a high temperature. In some 
works it is common to shrink a number of strong wrought 
iron bands round them to increase their durability. 
They are generally of the form indicated in the annexed 
sketch, Fig. 1, the runner or gate oduitting the metal 
from beneath the chill mould, as shown. The runner is 
moreover caused to enter more or less tangentially to 
the cireumference of the roll, as shown in Fig. 2, so as to 
produce rotation in the metal, by which scorie and 


gases are assisted to rise to the top surface and to be 
removed from the circumferential surfaces. The neces- 
sary rotation is less as the metal employed is more fluid 
and too rapid rotation is likely to cause the removal of 


ling | the thin wash of fine blacklead and pure clay with 


which the chill mould is coated, although this is fastened 
by drying in heating the chill mould to about the usual 
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temperature before pouring, namely, from 160 deg. to 
200 deg. The chill moulds must be of a good, strong 
mottled iron, and sound and smooth after boring out. 
For these rolls, and for a chill of about gin. in. depth, 
the following may be given as a suitable mixture :— 


Cleator white ... ... ... 4 


This mixture is more certain to produce the desired chill 
if first melted and run into pigs and remelted. 
A mixture which chills from 2in. to 3in. consists :— 


Pontypool No.3 ... ... .. 2 


Another mixture for the same purpose consists of :— 


Blaenavon or Pontypool C. B. ... gy 


The following has been used for casting chilled rolls 
for corn mills about 3ft. in length and 12in. in diameter, 
the depth of chill being about lin. It is somewhat 
similar to that given above for large rolls with a very 


deep chill :— 
Cleator white ... 
Pontypool white ... ... .. 4 


In another impression we shall return to the subject 
with reference to other classes of chilled castings, and 
the mixtures of metal which have been found successful 
in practice. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE THEORY OF COLD AIR MACHINES, 

Sizn,—Will you permit me to make a correction. I find on 
checking over the figures in my last letter that I have given the 
average pressure in my imaginary cylinder as 24°6 lb. per square 
inch. e a sneer is 20°27 lb. nearly. This error does not 
vitiate the general argument. I may add that the pressure of the 
atmosphere on the piston represents load ; that is to say, I do not 
contemplate the free expansion of the air. ®, 1. 

London, Dec. 22nd. 


TRACTION ENGINES AT THE SMITHFIELD CLUB SHOW. 


S1z,—In your issue of the 10th we notice your observations on 
our engine exhibited at the Smithfield Show, which we feel to be 
detrimental to our interests, and, therefore, ask you as a matter 
of justice to allow us in your next issue to explain, what 
evidently appears to have been a misconception on the part of 
your reporter. 

The design of the engine is new, and was not made for show 
but for its superiority over some others ; naving thoroughly tested 
its travelling qualities we felt justified in exhibiting it, though 
it had travelled about 260 miles, most of the distance drawin 
heavy loads, performing its work entirely to the satisfaction o 
practical men who attended and witnessed it. 

In designing a traction engine we think that the following 

ints, rather than artistic design, should be considered, viz. : 

e strength of its various parts, and working properties, such as 
the gearing and wheels, being as close to the bearings as possible ; 
the avoidance of priming ; simplicity of design and easy access 
to all its parts; to take all strain in working off the boiler ; ease 
of management. On these points we claim an advantage over 
other makers. 

Had your remarks stated where the engine was defective in 
mechanical design, we should have been ready to meet the objec- 
tions, as in its construction we have not departed from the 

neral practice without thinking we had good reason for so 

joing. You assume as a defect that we fix the cylinder to plates 
rivetted to the boiler, which plates youn consider are quite inav2- 
quate to take the strain of the working of the engine. Now, 
our contention is these plates were never intended to take any of 


h | this strain, but it should all be borne by the side bars ; the plates, 


which are quite sufficient to hold the cylinder in position side- 
ways and vertically, spring slightly and allow the free expansion 
of the boiler. We have had some experience of this arrangement, 
and found it to work most satisfactorily. Other makers have 
—— to effect this in other ways, but with questionable 
result. 

Practical men know that the weakest place in the boiler is 
generally where the saddle plate joins the barrel; this we 
strengthen in connecting the barrel to the lower part of the fire- 
box by a plate rivetted on to each side. Tiae crank shaft bearing 
is immediately inside the fiy-wheel, er reducing the jar on 
the crank shaft, the pearing ing close to the other bearing. The 
gearing is all of the best crucible cast steel, unusually strong, and 
of coarse pitch, this being much more durable in rough work. 
A large dome increases the steam space and is a great preventive 

ainst priming. The whole of the engine being bolted to 
P tes which are rivetted to the boiler, there is no possibility of 

eakage from joints or bolts. Spring washers are used under all 
nuts, so that the bolts cannot work loose. 

Some of the details, as above explained, not being in your 
reporter’s possession when he wrote the article bearing upon this, 
may have rendered the engine to his eye wanting in elegance an 
finish; but, as we have aboye stated, we did not make the engine 
for show, and therefore the outsides of the travelling wheels were 
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not turned up or the side bars polished, as are those usuall 
for show by other makers. We had the casin eee 
gearing on the main axle to expose that and the compensating 
axle to view, so that its strength and arrangement might be seen, 
No doubt these points which we consider ceneutial detracted 
from our engine as an artistic production. Your reporter, in the 
meantime, seeming to us to look upon machinery sent to the 
show as a purely fine art exhibition of what makers can do in 
getting up special somes J for what ought to be useful and 
practical, ours consequently falls far short of such estimation, 
We shall be happy to supply you with the working drawings 
from which the engine was e, if you will find room for them 
in a future number, feeling sure your wish is to give “a fair field 
and no favour.” . AND 8, Eppineron anp Co, 


Chelmsford, December 21st. 

We shall be happy to publish engravings of Messrs, Edding.- 
ton’s our who have not seen the will then 
be in a better position to form their own opinions.—Ep, E. 


THE DE BAY PROPELLER. 

Srr,—The following extract from a letter from the ca) to 
the m: ng owners of the Cora Maria, now fitted with a De 
Bay pus er, will, I think, dispose of one of the objections 

gainst this invention, viz., that it would break or get out of o 
in a heavy sea. W. J. Tannen, Secretary, 
159, Piccadilly, London, December 20th. 
[Cory Exrracr rrom Caprain CAWLEY’s Lerren.] 
on . 13th, 1880. 
Messrs. Capper, Alexander, and Co., London. 
Gentlemen,—We arrived here yesterday “all well,” but wet, ragged, 
and torn from the fierce gale encountered in the North Sea on our 
passage. I never, during all my experience at sca, saw such a storm and 
such a sea—not such a sea as you might expect to get in 
the Atlantic or Indian Ocean, but perpendicular cliffs rising ahead, and 
threatening to drown us at every moment, during which the Cora Maria 
behaved handsomely, and carried us safely through the storm. The sea, 
however, smashed up one of our boats, bent some bridge stanchions, 
broke the binnacle and side light screws, and other damages on deck, 
which I intend pas repaired here, as I think I can get it done chea; 
than in Englan - .« « » For two days there was no communication 
between the pilot boats and —. I, however, by getting close in, 
mene to get a pilot, andarrived here, but when coming over the bar 
we filled the decks, and the sea was washing completely over us. 


Sir,—I have read with some interest the report by Mr. 
Hiscock, inserted in your last impression, of the voyage of the 
Cora Maria, and I think it is a pity that such a report should 
be published of any new invention. The results given are, 
without doubt, exceedingly good, but they all appear to be more 
or less uncertain, except, perhaps, that of the run in ballast. 
Indeed several faults are found in the report with the performance 
of the ship on the whole, and Mr. Hiscock has endeavoured to 
account for them by the use of dirty coal; bad steering of the 
ship, owing to the laxe aperture left over the nae ; fogs and 
frequent stoppages. ‘Every engineer knows well how all these 
conditions affect the performance of a ship, whether the propeller 
be good or bad ; and I do not for a moment mean to say that the 
reasons given for the apparent deficiencies, in the results obtained 
from the Cora Maria, are anything but good; nevertheless, I 
think Mr. Hiscock might have contented himself with giving 
such results as might have been sup and borne out by 
actual facts and figures, instead of guessing at some of the results 
as he has done. He might then have us to expect more 
favourable results after all difficulties had been overcome. As it 
is, he has stated that the saving in cost, by the use of the De 
Bay propellez .: «vmpared with the “‘ old screw,” under different 
circumstances amounted to 40, 41, and even 50 per cent.—the 
latter “in ballast.” These ntages are so very high that I 
fear Mr. Hiscock will be unable to increase them under the best 
of circumstances. 

One thing I should very much like to see noticed in any future 
report that may be published of the performance of the Bay 

peller, that is, the effect upon the racing of the engines pro- 

uced by the two screws working in opposite directions. I should 

myself be inclined to think that such an arrangement would, at 
least, prevent racing. 

As I write from no motives of self-interest, I trust Mr. Hiscock 
will take my criticisms in part. TRUTH. 

London, ber 20th. 


THE WESTINGHOUSE AND EAMES CONTINUOUS BRAKES, 


S1r,—The following telegram may be interesting to your readers 
now that thesubject of automatic brakescreates such lively interest. 
46, Chancery-lane, W.C., Bower anp Corton. 

mber 5 Solicitors for Mr, Eames, 


“(Copy TELEGRAM.] 
** Received 17th December, 1880, 


Eames, wer, 
“Watertown 46, Chancery-lane, 
“ New York. London. 
** Westinghouse American suit withdrawn.” 


Messrs. Bower and Cotton inform us the 
information might be interesting to your ers, they have sent 
you copy of a telegram from New York that :— 

‘* Westinghouse’s American suit withdrawn.” 

“ Your readers, if interested at all in the roy ap will desire 
accurate iuformation, and we have to ask you to be good enough 
to give peervas, shed the facts stated in the inclosed copy of our 
letter of yesterday to Messrs. Bower and Cotton. 

W. W. Wynne Son. 

40, Chancery-lane, London, W.C., 

December 21st. 


Messrs. Bower and Cotton. 
** Dear Sirs,—Westinghouse v. Eames. 

** We thought it right to communicate with Mr. Westinghouse 
in America, with reference to your statement the other day that 
he or the Westinghouse Air Brake Company had abandoned the 
American law suit against Mr. Eames, and we learn in reply that 
the litigation has not been abandoned; that a re-issue of the 
patents in litigation has been obtained 3 and that litigation is 
now proceeding upon the re-issued patent.” 

W. W. Wynne ann Son, 


40, -lane, London, W.C., 


Tue New Tay Bripez.—The Dundee Town Council on Wed- 
nesday had under consideration the plans and Bill for the new 
Tay Bridge. They decided to recommend Parliament to make 
the height of the bridge 40ft. above high-water level instead of 
77ft., a8 proposed in the Bill, and are to tuke steps to secure the 
co-operation of the burghs interested in seeing that the new 
structure is a thoroughly substantial one, to attain the object in 
view. 

DeatH or Mr. Byrne.—We record with regret the 
death of Mr. Oliver Byrne, C.E., who died at Grecian-street, 
Maidstone, on December 9th, aged seventy years. For some 
time he had been in — eath, and lived a retired and 
secluded life. About two months ago when in London he caught 
a violent cold, which terminated in inflammation of the lun 
involving the smaller bronchial tubes, from which he gradu 
sank. Mr. Byrne was the author of several engineering works, 
and notably editor of, and a large contributor to, ““Spon’s Dic- 
tionary of Pngineering.” He was the inventor of the dual system 
of arithmetic, for which he claimed many peculiar advantages. 
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RAILWAY MATTERS. 


Tue first sod of the new railway from Newport, vid Caerphilly, 
to the Rhondda Valley, was cut this week. 

A COMMENCEMENT is to be made at once with the circular rail- 
way at Cleator Moor, for the ore taken from Lord Leconfield’s 
pits. 

An engineer has been sent by the National Government to the 
Rio Negro for the purpose of surveying the land in that district, 
with a view to railway work. 

FIvE HUNDRED navvies are being employed by the Govern- 
ment on the Mendosa Railway. ‘The Government have ref 
the tenders made by several London firms to construct the 
railway. 

Wii a view of shortening the distance between the north of 
Durham and Cumberland, it is pro to construct a new 
railway from Ebchester, on the Shotley — line, to Shilford, 
near Riding Mill, on the Carlisle line. This will make the 
distance thirteen miles. At present the distanve is twenty miles. 
Consumers of Durham coal and coke will thus effect a saving of 
carriage. 

Tue Leggistem tunnel, near Wasen, the first curved tunnel on 
the St. Gothard line, was completed on the 16th inst. It is 
3280ft. long, and has been bo through hard granite entirely 
by hand labour, as hah to the absence of water power, per- 
forators could not be used. The contractors are profiting by the 
present fine weather to hasten the completion of the works, 
which are progressing much more rapidly than was expected at 
the beginning of the winter. 

THE Severn tunnel works are being pushed forward with great 
energy. Four hundred men are employed, and the large pump, 
specially made for the purpose from the instructions of Mr. 

ichardson, C.E., is now throwing about 3700 gallons of water 

r minute. Itis hoped that the underground works will short 
C freed from water. Upon the Gloucestershire side a smal 

rtion of the masonry of the tunnel has been completed, and 
Mir. Walker, the contractor, is getting the work well in hand. 

WE are informed that the directors of the Paris, Lyons, and 
Mediterranean Railway Company have decided to apply the 
Westinghouse brake over the whole of that immense system, and 
that a contract has been made with the Brake Company for the 
supply of the fittings for 1500 vehicles as a first instalment. The 
cost of fitting the whole of the passenger engines and carriages 
will amount to about 8,000,000f. Our neighbours are settling the 
brake question in France in a much more business-like fashion 
than the authorities on our own railways, for the Westinghouse 
brake has now been ado on lines having one-half—and by far 
the more important half—of the entire mileage of French rail- 
ways, and as the or | Commission is insisting upon what are 
virtually the conditions laid down by our own Board of Trade, 
there seems little doubt that the whole of France will be efficiently 
equipped long before our own railway magnates have done 
wrangling over the numerous inventions, both of their own and 
others, and which at present interfere with the settlement of the 
brake question in this country. 


TuE following are the dimensions, weight, &c., of a standard 
Class ‘‘ A” passenger locomotive of the Pennsylvania Company, 
built at Fort Wayne, Ind., Shops.:—Cylinders, 17in. by 24in.; 
outside diameter of boiler, 53}in.; thickness of steel plates, gin.; 
number of tubes, 162; length of tubes, 11ft.; outside diameter of 
tubes, 2in.; inside length of fire-box, 72in.; inside width of fire- 
box, 35jin.; inside depth of fire-box, 66in.; square feet of te 
surface, 178; heating surface of fire-box, 1158 square feet; 
heating surface of tubes, 9326 square feet ; total heating surface, 
10,484 square feet ; diameter of cylinders, 17in.; stroke of piston, 
24in.; length of steam ports, 15in.; width of steam ports, 1}in.; 
width of exhaust ports, 2hin.; travel of valve, 5,;in.; 
of valve, lin.; inside lap of valve, Oin.; diameter of piston-rod, 
2hin.; diameter of driving wheels, 5ft.; diameter of truck wheels, 

t.; centre to centre of driving weeels, 8ft. 9in.; wheel base of 
engine, 22ft. 64in.; wheel base of engine and tender, 43ft. 7in.; 
diameter of deiving axle journal, 7in.; length of driving axle 
journal, 8in.; length of main crank pin journal, 3fin.; diameter 
of main crank pin journal, 4in.; diameter of parallel rod journals, 
length of parallel rod journals, 2fin.; weight on 
wi eels, 52,4501b.; weight on truck wheels, | 28,960 lb.; to 
weight of engine, 81,410 lb.; weight of tender, loaded, 52,300 lb.; 
capacity of tank, 2100 gallons; weight of tender, empty, 
21,075 1b.; height of smoke stack above rail, 14ft. 10in. 


Tue system of tramways which has been adopted within the 
city of Manchester is — ap hing completion. Thirteen 
miles of tramways within the boundaries of Manchester have 
already been werking for some time, and eight additional miles 
are now ready for inspection, and will be open for traffic before 
the new year. The portion just completed will open out one of 
the most populous districts of the borough, and will also place 
Salford in more direct communication with Manchester. The 
system of tramways so farfadopted by the Manchester Corporation 
is what is known as Gowan’s patent, which consists of a rolled 
rail Zin. deep, with a bearing flange 7in. wide. The groove is 
planed out. of the solid head, and the rail, which is fished up in 
the ordinary manner, is bedded in a concrete foundation. In the 

completed portion of the system, however, the Corporation 
have given permission for the laying down of two short trial 
lengths. One is the patent of Ridley and Co., of Newcastle, and 
consists of a solid rail, similar to Gowan’s section, but having a 
narrower base, fixed down to a plate 14in. wide by jin. thick 
laid without concrete, and packed at the sides. The second trial 
length is Gunson’s patent, which we have previously described, 
and which consists of a flat rail let into a checked groove in 
granite stones about 3ft. long, bedded in concrete, the rail being 
secured to the stone by fusible cement. It is now intended to 
proceed at once with the lines which will bring Manchester in 
connection with the outside townships of Oldham and Ashton, 
and the Corporation are also applying for parliamen powers 
to lay down. additional lines in some of the principal streets, 
which will facilitate the cross working of the several sections, 
and bring the traffic more to the centre of the city. 


Tue Board of Trade report on the accident which occurred to 
a passenger train on the 17th July near High Blantyre, on the 
Caledonian Railway, has been delayed owing to the driver havin 
been so seriously injured that he could only recently be peabertion 4 
This accident—owing to which the engine, tender, and five front 
vehicles of the 1.55 p.m. train from Hamilton central station for 
Strathaven, while ascending a gradient of 1 in 66, and running 
round a curve of sixty chains radius, at a speed stated not to 
have exceeded fifteen miles an hour, left the rails, the engine, 
tender, and front vehicle going down the slope of a bank on the 
outside of the curve and turning over about fifty yards from 
where the engine left the rails—was presumably caused by the 
normal position of the rails having been disturbed a 
owing to the heat of the weather then prevailing. e last pre- 
vious up train—a mineral train—had 
uliar having been noticed, at 1.5 p.m., rather more than an 
our before the accident. The driver of the 1.55 p.m. train saw 
nothing wrong, as he ag 0 a the spot, but felt two small 
lurches and then a heavier lurch, when his engine at onceleft the 
rails ; the fireman also saw nothing wrong, but felt the engine 
surge, and then at once leave the rails. Major-General Hutchin- 
son thinks this accident shows the necessity of paying great 
attention to the leaving larger intervals than usual between 
the rail-joints of lines on steep gradients in the original con- 
struction, and to séeing that in maintenance those intervals are 
peuiy retained, matters which had possibly not been suf- 
ciently attended to in the present instance. It is, to say the 
least, extremely doubtful in our opinion whether temperature had 
an ig to do with the matter. 


passed, without anything | dried 


NOTES AND MEMORANDA. 
WATERPROOFING pasteboard may be effected with a mixt.ze of 
four parts of slacked lime into three parts of skimmed milk, with a 
little alum added. As soon as mixed, the pasteboard is brushed 


over with two successive coatings of the preparation, and thus 


becomes impervious to water. 


Mr. J. E. H. Gorpon, the author of the ‘‘ Physical Treatise 
on Electricity and Magnetism,” has devised a new apparatus for 

roducing electric light, consisting of an arrangement of small 
Balls of platinum or iridium at theends of platinum wires, in pairs. 
in the middle of a suitable globe. Between them he causes to 
pass a rapid succession of sparks, raising them to incandescence. 

AccorDING to the present returns of the census held throughout 
the German Empire on the Ist inst., the population of Berlin, 
including the military el t, now bers 1,118,630, or an 
increase of 154,390, or 16 per cent. on the figures of 1875, which 
were only 964,240. Since 1860, therefure, when the census 
gave 528,900, Berlin has more than doubled the number of its 
inhabitants. 

Tue mystery of Mr. Swan’s carbons is, the Electrician is told, 
at length disclosed. They are made of vegetable parchment— 
commonly called parchment paper—cut into strips and car- 
bonised ; they are then bent to the required shape and fixed 
inside the exhausted globes in the manner publicly described by 
Mr. Swan. ‘The so-called vegetable parchment is Paper prepared 
with sulphuric acid, whereby it becomes exceedingly tough and 
compact. 

Les Mondes gives the following old recipe for testing the age of 

which, it thinks, seems to have been forgotten. As Nature 
thinks so too, we may reproduce tae recipe for our younger 
readers, and also as having other possible applications. Dissolve 
120 grammes of common salt in a litre of water. An egg put in 
this solution on the day it is laid will sink to the bottom; one a 
day old will not reach quite to the bottom of the vessel ; an egg 
three days old will swim in the liquid ; while one more than three 
days old will swim on the surface. 


Pror. RupotPH Faxs recently gave a lecture in the Vienna 
Gewerbe Museum, in which he said that earthquakes were not 
alone produced 7 the contraction resulting from the cooling of the 
hot interior of the earth, but also by the attraction of the sun 
and moon. In support of this view he urged that most earth- 

uakes occur at the time when the sun is nearest to us, viz., in 
pao fewest in June; also the number of earthquakes 
increases in the menths of April and October, because of the 
+ tai attraction of the sun on March 21st, and September 


AN roy oo gy barometer has been invented by M. Debrun— 
Jour. de Phys., November. Suppose a Fortin barometer, in the 
tube of which the mercury is kept at a constant height. The 
cistern has two other vertical tubes open to the atmosphere, one 
rising out of the mercury, the other from water over the mercury. 
The variation of the water in the latter are read with the aid of a 
acale, and they are 134 times greater than those of the mercury 
in the other open tube. An amplifying barometer with spirit in 
the scale tube has for some time been under construction, by 
Messrs. Apps, London. 


Ata recent meeting of the Academi¢é des Sciencés, a paper 
was read on the “‘ Thermal Springs of the Coast Chain of Vene- 
zuela, South America,” by M. Boussinyault. The most im- 

rtant are those of Onoto, alt. 696m. ; Mariara, 533m.; and 

rincheras, near Nueva Valencia, 300 m. to 350 m. The respective 
temperatures are 44‘5deg., 64°0deg., and 96°9deg., showing an 
increase proportional to the decrease in altitude, 1 deg. for a 
difference of level of 6m. to7 m. After the springs of Urijino, 
Japan, 100deg., those of Trincheras are probably the hottest. 
The author gives an analysis of their water ; also general descrip- 
tions of the others. 


THE new observ. at Nice, which is being built at the 
expense of M. Bischoffsheim, will comprise at first two equa- 
to! , one meridian, and several accessory instruments. ne 
of the equatorials will premebly be the largest astronomical 
apparatus in the world. Its focal distance will be 18 metres, 
and its aperture 0°76m. e cupola will have a diameter of no 
less than 22m. The construction of the object-glass is entrusted 
to MM. Paul and Prosper Henry, of the Paris Observatory. The 
instrument alone will cost about 350,000F., and the cupola will be 
correspondingly expensive. The total cost of the Observatory 
will exceed two million francs, 

Ir is stated that efforts are about to be made to acclimatise 
the cinchona in Italy, so as to increase the supply and lessen the 
cost of the manufacture which is an important branch of Italian 
industry, and has been carried on at Milan and Genoa since 1870. 
The ony A consumption of quinine in Italy is 22,500 Ib., of which 
one half is made in Milan, 6,750lb. at Genoa, and the balance 
imported from Germany. e present annual production of 
— throughout the world is estimated as follows :—America, 

rmany, 56,250 Ib.; Italy, 45,000 lb.; France, 
40,000 Ib.; England, 27,000 lb.; India, 12,500 Ib. The Milan 
factory sends e — to Russia, France, and Austria, 
England is a considerable customer, and one half of the Dutch 
consumption comes from the same source, 


Messrs. BerTHOUD, BorEL, and Co., Cortaillod, Switzerland, 
write with respect to the recently announced discovery of a way 
‘of laying cables whereby the induction of electric current from 
one wire to another, although the wires are in juxtaposition, is 

revented,” and say that the fact is that it is not by laying cables 
in some particular way, ‘‘but by using a quite new process for their 
manufacture, and special material, that we arrived at the result 
we have attained. It may be gratifying to some of your readers 
to know that experiments made with some of the best telephonic 
apparatus proved our cable to be faultless as regards induction ; 
so that, several wires being put into one cable, some of them may 
be for telegraphic and the others for telephonic purposes at 
the same time without any disturbance whatever in any of the 

Ar the meeting of the Chemical Society, December 16th, Mr. 
Ruffle read a paper ‘On the Estimation of Nitrogen by Com- 
bustion, including the Nitro-compounds.” For strictly correct 
chemical pur the nitrogen in a substance is estimated by 
Dumé’s method; in analytical practice the roe usually 
employed is the well-known soda lime method of Will and Var- 
rentrapp. It has long been known that with some compounds 
containing nitrogen this process gives very imperfect results. The 
author has tried the effect of numerous devices and mixtures, but 
all yielded results much too low, or were inconvenient. A mixture 
of sodium prpemiehite and sodium hydrate yielded theoretical 
results, but had the great objection that it menel not be obtained 
as a powder, only as a wet mass. After many trials the author 
found that a mixture containing two molecules of sodium 
kpssape, one molecule of pure lime—from marble—one molecule 
of sodium hyposulphite—the first two being slaked together, 

, and finely powdered—gave very satisfactory results with 
ali varieties of guano, gunpowder, nitrates of soda, potash and 
silver, picric acid, sodium, nitro-prusside, East Indian linseed 
milk residues, dried flesh, &c. e author uses din. lap-welded 
steam piping bored out to in. in 22in. lengths, for combustion 
tubing. The substance is mixed with 14 . of a mixture of 
equal parts of sulphur and wood charcoal, 13 . of the above 
soda lime mixture, and 21 grm. of of 
soda are weighed off and mixed, 5 grm. of this mixture are 
placed at the back of the combustion tube, then the mixture con- 
taining the substance, then the rest of soda and hyposulphite, 
finally 18 grm. of ordinary soda lime. The combustion is com- 
menced 4in. from the front end, and continued gradually until 
the — of gas ceases; it is maintained at a red heat for 
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MISCELLANEA. 


Tue Government has granted a loan of £200,000 for the im- 
provement of the Newry port and harbour. 


WE regret to hear that a portion of Messrs. Whitmore and 
— engineering works at Stowmarket has been destroyed by 


re. 

Tue Heat, Light, and Ventilation Exhibition has been post- 
— for a few weeks, at the request of a number of manu- 
acturers, and will be held from January 26th to February 
12th, at the Alexandra Palace. 

“THe English management of mines in this country,” says 
the American Engineering and Mining Journal, “is generally so 
extravagant that it has become a very by-word.” This remark 
precedes the record of successful operations in two California 
gold mines owned in England. 

An English engineer recently returned from a visit to Ameri- 
can steel works, where enormous output is secured per converter, 
says, ‘‘'They do it, I do not know how, but the men seem 
smarter, everything is ready, and the men follow each other up 
in their duties with rapidity and intelligence.” 

Tue bill relating to the forthcoming exhibition of electricity in 
Paris has been presented to the Chamber by M. Cochéry, who 
asks for a credit of £12,000—£6000 for the exhibition and £ 
for the Congress and experiments. A guarantee fund of £20,000 
has been ~ py by fifty persons. A prospectus of the exhibition 
has reached us. - 

ALTHOUGH the danger from explosion which attends the use 
of gas is avoided by the electric light, the danger of fire is not 
wholly removed. La Lumiére Electrique reports that a fire 
broke out recently in the Lafayette Theatre, at Rouen, in conse- 
quence of some negligence in the management of one of its 
electric lamps. Since this accident the lamps have been enclosed 
in wire cages, similar to those protecting gas. 

Mr. A. L. Hoiizy, American metallurgist, recently said, 
“The statement sometimes made in England that the rapid pro- 
duction in America impairs quality of product is but a cover for 
inadequate plant. Steel is obviously no better because five hours 
instead of one are consumed in setting a vessel bottom, or because 
it may take twice as long in an English works to handle materials 
and product.” 


THE graving dock of the Milford Docks Com- 
pray, of which the principal stone of the cill was recently laid, 

700ft. long, 96ft. broad, and 26ft. deep, and has already, in its 
unfinished state, accommodated the Great Eastern steamship. 
The stone was laid at great depth below sea level, in the 
submarine excavation that has ever been executed by tide work. 
The whole of the Milford Docks are making rapid progress. 

A tTwo-Froort rule was given to a labourer in a Clyde boatyard 
to measure aniron plate. The labourer not being well up to the 
use of the rule, after aged a considerable time, returned. 
**Noo, Mick,” asked the plater, ‘‘ what size is the plate?” 
‘* Well,” replied Mick, with a grin of satisfaction, “It’s the 
length of your rule, and two thumbs over, with this piece of 
brick and the breadth o’ my hand, and my arm from here to there, 
bar a finger.” 


Mica has been applied to a new use, that of fashioning it into 
middle soles to boots and shoes, The invention, according to the 
American Manufacturer, consists of a sheet of mica imbedded in 
thin coatings of cement, and placed in the boot or shoe under 
and adjacent to the insole, the upper leather of the shoe lapping 
over its edges, or next under the filling, or between the Biting 
and the outer or bottom sole, and covering the upper space from 
the toe to the instep. 

THE directors of the Polytechnic Institution have issued an 
entirely new programme of iectures and entertainments to com- 
mence on Monday, the 27th inst. At 1.15 and at 7 p.m., Mr. J. 
L. King will give a holiday lecture on ‘ Scientific Wonders,” 
which cannot but afford a great deal of instructive amusement 
for young and old if Mr. King will explain a little of the how 
and why as he would wish to have anything quite new explained 
tohim. Other parts of the programme indicate the expectation 
of a large Christmas audience. 

ALREADY several important stations in London are being 
lighted by electricity, and since the announcement that the South- 
Eastern Railway Company intend to light Charing-cross and 
Cannon-street in this way, it has been made public that the 
South-Western Railway Company is making preparations to light 
one of the most dreadful of all buildings in or out of London to 

uzzle electricians, opticians, and passengers, namely, the Water- 
a huddle-muddle combination of sheds and platforms. St. 
Pancras and King’s-cross are to be lighted, only the North- 
Western hanging back. Perhaps the latter will wait until it has 
a light of its own. Electricians are very busy, Mr. Crompton 


having orders for lamps and machines on hand enough to last - 


for many months. 


Tue petroleum trade of America has prodigiously grown in 
eighteen years. Although a small amount of petroleym was 
exported in 1862, no account was kept of it, nor is the return for 
1862-3 complete, it being estimated that as much again was sent 
abroad unenumerated. In the earlier years, about as much crude 
as refined was 4 ; but of late years the crude has consti- 
tuted only a small portion of the quantity exported. The quan- 
tity and value of petroleum expo: in the fistal year 1879-80 was 
435,785,796 gallons, valued at 37,109,258 dols. The total quan- 
tity exported in the above period was 3,061,710,622 gallons, equal 
to 76,542,765 barrels. For this, according to the American 
Engineering and Mining Journal, there has been received 
562,992,645 dols. In round numbers, an industry unknown some 
twenty years ago or so has, it is estimated, enriched the United 
States by the sum of a billion dollars, one-half of which has been 
given them in cash by foreign nations. 

Messrs. Earte’s Shipbuilding and Engineering Company 
launched from their yard, on the morning of the 20th inst., a fine 
steamship, the Gainsborough, for the Manchester, Sheffield, and 
Lincolnshire ilway Company. The vessel was pl. in 
Messrs. Earle’s private dock, where she will receive her ma- 
chinery. The Gainsborough is intended to ply between Grimsby 
and Hamburg. She is 231ft. in length, 30ft. Gin. beam, and 
17ft. depth of hold ; gross tonnage, 1100 tons; long poop fitted 
with a large saloon, and state-rooms for forty-first-class passen- 
gers; and is to be fitted with engines of 900 indicated horse-power, 
also built by Earle’s Company, having cylinders of 32in. and 62in. 
diameter, and 34in. stroke; one large double-ended boiler, with total 
heating surfaec of 2609 meus feet : working pressure 70lb. The 
speed of the Gainsborough is expected to exceed that of any ship 
at present on the line, Besides the Gainsborough, there are 
building, at these works, seven other steamers of large size, all of 
which will be engined by Earle’s Company. 

THE official reports of the iron exported from ports in Great 
Britain during the past month are compiled from the 
Customs Returns. Of pig iron the largest quantity was sent 
from Middlesbrough, which exported 30,220 tons, Glasgow 
taking the second place with 13,682 tons. Barrow-in-Furness 
exported 5505 tons, and West Hartlepool, 4500 tons; the remain- 
ing ports sending out more than 1000 tons being’ Liverpool, 3411 
tons; Whitehaven, 2651 tons; Grangemouth, 2401 tons: New- 
castle, 2315 tons ; Stockton, 2320 tons ; and Ardrossan, 1096 tons. 
Of bar and bundle iron Liverpool, Swansea, Hull, Cardiff, 
Hartlepool, and Middlesbrough, in the order named, were the 
largest exporters. Of rail iron, Cardiff, exporting 13,030 tons 
stood at the head of the ports for last month. Live: i 
exported 12,658 tons ; Newport, 9572 tons ; Middlesbrough, 1987 
tons; and Barrow-in-Furness, 1896 tons—the quantities from 


other ports being very small. Of the totals of these exports 
ee takes the lead, Liverpool, Cardiff, Glasgow, and 
Newport ranking next in the order of iron-exporting ports. 
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STEAM CRANE, COLVILLE STEEL WORKS, MOTHERWELL. 
MR, JOHN GRIEVE, MOTHERWELL, N.B. 
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Our engraving illustrates a steam crane designed and con- 
structed by Mr, John Grieve, Motherwell Crane and Engine 
Works, Motherwell, near Glasgow. This crane has been 
employed for some months unloading and_ erecting 
machinery in the new steel works erected at Motherwell by 
Mr. David Colville. It is made to run on the ordin 
4ft. 8hin. gauge, and is capable of lifting and slewing ail 
round the circle—without any fixing down whatever—loads 
of 10 tons at a radius of 12ft., 8 tons at 15ft., and 6 tons 
at 20ft. The hoisting gear has double and single purchase, 
giving two ger of hoist, and a friction brake for lower- 
ing. The jib adjusting gear is fitted with safety clutches. 
The slewing has a double set of ‘friction clutches, so 
that the 1 can be revolved in either direction with- 
out stopping or reversing the engines. It has two speeds 
for propelling, and on the slow motion the crane will travel 
with the load suspended at any point of the circle. AJl these 
motions are completely under the control of the driver on the 
— The engines consist of a pair of 7in. cylinders, with 

2in, stroke, having link-reversing motion of steel, and, to 
vent vibration, balanced discs are fitted on the crank shaft. 
boiler is of the ordinary vertical type with two cross 
tubes through the fire box, the vertical seams are double 
rivetted ;'a pressure of 60 lb. per square inch is sufficient 
for the heaviest work. The tank is of wrought iror, containing 
200 gallons’ of water, which is heated by the exhaust steam. 
Any part of the gearing can be readily removed for repair. 
The jib consists of two channel iron beams, spread apart at 
m and securely stayed together. The carriage consists 
of two heavy cast iron sides, on the top of which is bolted— 
on ae ps surfaces—a strong cast iron soleplate to receive the 
central post ; these parts are made very heavy to give the 
crane stability. The central post is of forged scrap iron, 
12in. in diameter at the soleplate. The carrying wheels are 
of solid cast iron, with steel tires, the axles being 5}in. 
diameter, and running in gun-metal ings. The framework 
and ing of the crane are so arran; as to counter balance 
as much of the load as ible. ce weights of about 
34 tons are fastened under the »oiler with two bolts, in such 
& way that they may be readily removed should the crane be 
required for light work. This crane is uke desi for 
use in steel or iron works, shipyards, foundries, &c., the 
axles being sufficiently close to enable it to go round the 
curves. The total weight of the crane fully ballasted 

is about 25 tons. 


TOWING AND DISCHARGING TORPEDOES 
FROM TORPEDO BOATS. 

THE accow i engravin illustrate a first-class 

torpedo boat fitted with it iaproved method for stowing and 

4 torpedoes, invented by Mr. J. E. Atkin- 

son, M.I.N.A., London. As will be seen, the torpe- 

are stowed one above another in a water-tight well, 

and are so arranged that they can be readily lowered in quick 


sot 


Ko 
| 


succession into a movable trunk which is fitted in the open- 
ing of the vessel’s bottom; this trunk is made to lower at 
either end by a simple mechanical arrangement, so that if 
desired the torpedo can be fired in a forward or aft direction 
according to the way in which the torpedoes are stowed in 
the well. When not in use the trunk at the bottom of the 
well completely closes the aperture in the vessel’s bottom, 
therefore it does not impede the speed of the vessel in any 
degree. An impulse tube is fitted at each end of the well at 
an angle to suit the trunk when lowered, and by Aon’ ms 
can be discharged by compressed air or steam as desi 


VESSELWITH TRUNK LOWERED FOR FIRING TORPEDO FORWARD 


In a larger class of boat two such wells could be fitted 
with advantage, one being arranged for firing the torpedoes 
ahead, the other for firing them astern. By these means a 
very formidable vessel would, it is claimed, be obtained. The 
arrangement is also well suited for light draught gunboats, 
such as those recently built for the Chinese waters and other 
places, which boats, if so fitted, would become very destruc- 
tive v . 

The advantages claimed for this method are, as will readily 
be seen, that everything is under cover and out of sight of 
the enemy, and that none of the crew need be exposed while 
in action, as all the arrangements are worked from below the 
deck ; that nothing can ke seen of the preparations being made 
for discharging the torpedoes, or the dines tion in which they 
are travelling ; that a torpedo may be discharged towards an 
object while the head of the v: is in an opposite direction ; 
that a torpedo boat has not to go out of action to prepare for 
discharging a second torpedo—during which time the chance 
of attack might be lost—and that the risk of a.sea or floating 
object striking the bos ce as it is about to enter xe water 
from the deck is entirely avoided, as also the risk of — 
to the and torpedoes by collision, being wi 
within body of the vessel, To protect men and 


torpedoes from the effects of the Nordenfelt and other such 


guns, it me to make the well of Bessemer steel plates of 
sufficient thic to resist the shots, the gear being arranged 
to work on either side of the well, nt thus enable the 
men to work out of danger, and as a further protection 


bringing out this method are to avoid the exposure of 
i carried on deck, 


pon te the torpedoes from one 
which in rough weather is 
difficulty and 


of the vessel to another, 
ways attended with great 


Another + object is to dispense with the present method 
of discharging the torpedoes from fixed and movable tubes on 
deck in the bows of the torpedo boats, as they are liable to 
become damaged, and in case of the slightest collision would 
be likely to render the boat useless for the purpose of attack, 
and cause it to retire from the scene of action; and a further 
advantage is gained by not allowing the enemy to see the 
torpedo discharged, whereby he could ascertain the direction 
in which it was travelling, and in all probability enable him 
to get out of the line of fire. 

cases of necessity, or for the i of deceiving the 
enemy, the proposed arrangement could be fitted to almost all 
vessels, and in red the well could be er in a diagonal 
ition, so as to a torpedo at a vessel while passing unsus- 
beside her. 


PREVENTION oF Fioops.—The Leicester Town Council 
sanctioned a scheme on the 15th inst. which will involve an ex- 
penditure of £90,000, for the prevention of floods. 


Drantes.—The end of the year brings, among other things, the 


ment, as in most others, mes ge is keen, with a correspondin 
excellence as a result. essrs. Hudson and Heard ublish 
diaries for special trades, with many poe wee and useful 
features. Each edition, except the smallest, has not only the 
usual diary, but a note-book, cash-book, and a ledger, and suffi- 
ciently large for al! cases of private use, and Nos. 12 and 13 are 
ruled and printed for the professional requirements of architects 
and surveyors, and are adapted alsofor engineers. Of their kind 
they are certainly among if not the best that we have seen. An 
index is a valuable feature. This firm publishes also blotting 
of an ingenious and useful character. About 5in. of the 
left-hand end of the blotting pad is removed, and a diary with 
six days on a page put in its place. A pad diary for short notes, 
with the pages removable as in a pad almanack, has been also 
added, as we suggested in our notice of the diaries for 
1879. Messrs. M’Corquodale and Co. re-issue the ‘‘ Railwa: 
i and Official’s Gazette,” which not only contains mu 
of the miscellaneous information generally a 
modern diaries, but forms a complete guide to the officers an 
directors of all the railways of the United Kingdom, together 
with, in most cases, the length and date of opening of the rail- 
ways. In a few cases the miles open is not given, but as this is a 
useful feature, it will probably be made complete in another edition. 
The traffic returns are also given, and the value of the diary is 
enhanced by the addition of a complete name index to the rail- 
way officers. A sheet almanack containing a Railway Officer’s 
* Directory” is also money by Messrs. M’Corquodale. 
Messrs. W. H. and L. Collingridge have published the eighteenth 
annual edition of the City Diary, with six days on a page, and 
interleaved with blotting paper. As may be expected in a diary 
published at the City Press office, this one contains a great deal 
of information “paren official life in the City and to the City 
institutions. Messrs. Witty and Wyatt have also published a 
diary with six days on a page, which as merchants and agents for 
ans requirements and specialities, they publish in place 


of trials intended to show the effect, if any, uced upon her 
by the firing of her 80-ton guns, three of which she has on board 
in their turrets. Charges of 450 lb. of powder have been fired 
behind projectiles weighing over 1700ib. with perfect success, no 
injury hogs Spry to the ship, even when the three guns were fired 
in a salvo all at once. She concluded her present series of tests 
on Saturday by a measured-mile trial of her machinery in 
Stokes Bay, the mean of four runs giving a speed of 14'286 
knots per hour. Dariog the runs the steam pressure in the 
boilers averaged 57°57lb. per square inch; the revolutions 
of the engines were 77°43 dechesel and 76°50 port per minute ; 
and the mean pressures in the cylinders, star i 
26°51b., star low Ib., port high 271b., port low 
8°35 1b., giving a total indicated power of 7860°78 horses. The day 
was very favourable for a tg 9 trial, the force of wind bei 
only 2 and the sea smooth. e speed realised on the origi 
trials, which were, however, made on Qin. less mean draught, was 
nearly half a knot greater. But it must be stated that on the 
vious occasion the bottom was quite clean, while at the trial of 
| aera the diver reported the wetted surface to be covered with 
a thin coating of slime. The ship at the former trial was fitted 
with two-bladed . screws of coarse pitch, the vibration 
arising from which was so great that the stern of the vessel 
was severely strained. The trials of Saturday were made with 
four-bladed Griffith’s propellers, the diameter and the pitch 
being both considerably reduced. ‘The result showed that the 
vibration was greatly lessened. e maximum power was not 
geeeniped by the engines, which was hardly to be expected, as 
steam had been up in the boilers for several consecutive days 
during the gunnery trials. The machinery, which was in charge 
of Mr. Icely, Chief Inspector of Machinery, gave perfect satisfac- 
tion, and it is expected that under similar circumstances as regards 
boiler tubes and hull, the original speed will be maintained, if not 
exceeded, by the present screws. The maximnm temperatures 
were 83 deg. in the engine-rooms and 128 deg. in the stokehole, 
and were considered satisfactory. The Controller of the Navy. 
Admiral Sir Houston Stewart, and Mr. Barnaby, the Director 


Tue INFLEXIBLE.—The Inflexible has just series 


Naval Construction, were present at the tria), and the ror was 
under the command of Capt. Codrington the 
Inflexible steamed into , and 
completion. 


. After the 
will be taken in hand for 


usual crop of diaries, and a very useful crop it is. In thisdepart- ~ 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—EXCHEQUER DIVISION. 
(Before Mz. Baron Po.iock and Mr. Justice STEPHEN.) 
ATTORNEY-GENERAL Vv. EDISON TELEPHONE COMPANY, 

Iv our impression of the 3rd inst. we gave a report of the 
arguments on behalf of the Postmaster-General in this case. 
Upon the conclusion of the case for the defence and reply on the 
= of the Crown, judgment was reserved. This judgment was 

ivered on Monday, and is given below verbatim. The argu- 
ments adduced on behalf of the defendant company were some- 
what fully introduced during the statement of the case for the 
Crown by the Attorney-General, and as they are also fully 
referred to in the judgment, it will not be necessary to reproduce 
them or the reply of the Attorney-General. 


The decision to which the Court has arrived is distinct and 
unhesitating, and it is plain that the two learned judges to 
whom so much argument was addressed, have no doubt as 
to their conclusion. We have thought it of sufficient im- 
portance to be dealt with in our leading columns. The 
written judgment was as follows:—This was an informa- 
tion filed by the Attorney-General against the Edison Tele- 

one Compeay of London—Limited—and he: fore my 

ther Pollock and myself on the 29th of November and the 
following days. The facts were not in dispute, and they were as 
follow :—The defendant company was formed in August, 1879, 
for the purpose of working two patents granted to Mr. Edison, 
namely, one on the 30th of July, 1877, “‘for the invention of 
improvements in instruments for controlling by sound the trans- 
mission of electric currents and the reproduction of correspond- 
sounds at a distance ;” and the other, on the 15th July, 1878, 
“for the invention of improvements in telephones and apparatus 
employed in electric circuits.” The nature of the instruments 
patented and the manner in which they are used by the company 
are as follow :—The telephonic ~ ry consists of three parts, 
namely, first, an instrument called a transmitting instrument, 
into which a person speaks; secondly, an ordinary telegraphic 
wire through which an electric current passes; thirdly, an 
instrument called a receiving instrument, at which another 
person hears sounds. The transmitting instrument consists of a 
mouthpiece, into which the person using the instrument speaks ; 
a tympanum, or disc, which vibrates under the impulse of 
the words spoken: and a substance brought into the lightest 
ible contact with the tympanum, and also brought 
into relation with the electric wire, the nature of which 
substance is such that the vibrations of the tympanum are by its 
means represented by variations in the electric current in the 
wire. The wire is exactly like any other telegraphic wire. The 
poms | instrument consists of a cylinder of chalk, which is 
damped by some chemical liquid, and is capable of being made 
to revelve by clockwork ; a metal disc which touches the cylinder 
of chalk and a tympanum. When the apparatus is to be used 
the chalk cylinder is made to ‘revolve, whereby friction is pro- 
duced hetween the surface of the cylinder and the disc which 
touches it. The electric current passes from the wire into the 
chalk, and as it passes decomposes a part of the liquid by which 
the chalk is moistened. The amount of decomposition is greater 
or less according to the variations produced in the current hy 
the vibrations of the jar um at the transmitting end. The 
decomposition of the fluid varies the degree of friction between 
the chalk cylinder as it revolves and the metal disc applied to it. 
These variations are represented by vibrations in the metal disc, 
and these vibrations cause the tympanum at the receiving end to 
vibrate in correspondence with the vibrations of the tympanum 
at the transmitting end, and so to emit sounds equivalent to 
those which are uttered at the transmitting end. The sounds so 
reproduced differ from the sounds _—eme § by the speaker, but 
they reproduce these sounds with such precision and completeness 
that the voices of different speakers at the transmitting end can 
be or and distinguished from each other at the receiving 
end. is account of the ap tus used by the Telephone 
Company would, of course, be othe incomplete for scientific 
, but it is, we think, sufficient for the purpose of 
explaining our judgment. We must now state the manner in 
which the apparatus described is used by the Company. ‘They 
have a central office in Queen-street, called the Central 
Exchange. a f have also district offices in various parts 
of London, called District Exchanges; and from the District 
aes ca wires run to the houses or offices of subscribers in 
the neighbourhood. At each Exchange, district or central, is an 
instrument called a switch board, by which any two wires run- 
ning from that Exchange can be connected with each other. The 
swi’ hb board is ax instrument well known in telegraphic opera- 
tions, and is constructed as follows :—The wires running to the 
sane) apap it.is kept are brought down in front of the switch 
in a vertical direc tion and parallel to each other. Behind, 

but not in contact with them, are horizontal wires. If it is 
desired to connect any two of the vertical wires, a metal peg is 
put through a hole in each of the vertical wires to be connected 
till the Red touches the horizontal wire running between and 
behind the vertical wire. The electric current in the first vertical 
wire then passes down the peg put throvgh that wire, along the 
horizontal wire, up the peg passed through the second vertical 
wire, and along the second wire. If a tion (A) wishes to 
communicate with another subscriber {®). the process is as 
follows :—A first attracts the attention of a servant of the com- 
pany stationed at the District or Central Exchange, as the case 
may be. He does this by pushing a button, by means of which an 
ic current lifts a spring which keeps in position a small 
metal shutter, covering a number corresponding to A’s name. 
The shutter falls. The servant upon this sees A’s number, and 
connects his own receiving instrument with A’s wire. A there- 
upon names the person to whom he wishes to speak, namely, B. 

e servant puts A’s wire in communication with B’s wire, and 
shuts the shutter which had been opened, and A and B converse. 
When their conversation is over, one or both pushes his button 
and causes his shutter to fall, upon which the servant disconnects 
the wires. If the subscribers’ wires are each connected with the 
nine District Exchanges, the words spoken pass over three 

te wires, or portions of wire, which may belong to three 
erent people, namely, A’s wire, which may ig Fat to 
or be rented by A, the small length of wire on the switch- 
board, which belongs to the company, and B’s wire, which 
may belong to or be rented by B. If A and B have to com- 
municate through the Central Exchange, the words spoken 
would pass over five separate portions of wire—namely (1) A’s 
wire, to the District Exchange, with which A communicates ; 
2) the company’s trunk wire from the District Exchange to the 
mtral Exchange ; (3) the small portion of wire on the switch 
board at the Central Exchange; (4) the company’s trunk wire 
between the Central Exchange and the District Exchange, with 
which B communicates, and (5) B’s wire to the District Exchange, 
with which B communicates. f these numbers, 2, 3, and 4 
— exclusively to the Company, No. 1 may belong to or be 
rented by A, and No. 5 by B. Agreements are made between 
the Company and its subscribers by which the wire and the tele- 
phonic apparatus necessary for working them are leased to 
the subscriber at a rent in consideration of which the com- 
pany contract, among other things, that they will, ‘ Upon 
request made through the said telephone at any time durin 
the continuance of this agreement, between the hours o 
9 a.m. and 6 p.m., Sundays excepted, put the lessee in tele- 
phonic communication with the telephone of any other sub- 
scriber to the said exchange whose wire is free.” The rents 
are so calculated as to leave a profit for the company after paying 
rmation charges that 


the expenses of maintenance, &e, The info 


the use in this manner of the apparatus described is an infringe: 
ment of the exclusive privilege of the Postmaster-General as to 
the transmission of telegrams. We must now consider what that 
privilege is. It is created by the 4th section of the Telegraph 
Act, 1869, (32 and 33 Vic., chap. 73) in these words :—** The 
Postmaster-General shall have the exclusive privilege of trans- 
mitting telegrams within the United Kingdom of Great Britain 
and Saet, and shall also within that kingdom have the 
exclusive privilege of performing all the incidental services of 
receiving, collecting, or delivering telegrams except as hereinafter 
provided.” The third section defines the word employed as follows : 
—** The term ‘telegram’ shall mean any message or other commu- 
nication transmitted or intended for transmission for a telegraph. 
The term ‘telegraph’ shall, in addition to the meaning assigned 
to it in the Telegraph Act, 1863, mean and include any apparatus 
for transmitting m yes or other communications by means of 
electric signals.” The Telegraph Act of 1863 defines ‘‘ telegraph ” 
thus :—“ The term ‘telegraph’ means a wire or wires used for 
the purpose of telegraphic communication, with any casing, 
coating, tube, or pipe enclosing the same, and any apparatus 
connected therewith for the purpose of telegraphic communica- 
tion.” Putting these enactments together and substituting the 
definitions given for the words Tefined, the material part 
of section 4 of the Act of 1869 will stand thus :—‘‘ The 
Postmaster-General shall have the exclusive privilege of trans- 
mitting ages or other cc ications transmitted or intended 
for transmission by any wire or wires used for the purpose of tele- 
graphic communication, with any casing, coating, tube, or pipe 
enclosing the same, and any apparatus connected therewith for 
the purpose of telegraphic communication, or by any apparatus— 
other than such wire—for transmitting messages or other com- 
munications by means of electric signals.” In simpler language, 
the Postmaster-General is to have the exclusive privilege of 
transmitting messages or other communications by any wire and 
apparatus connected therewith used for telegraphic communica- 
tion, or by any other apparatus for transmitting messages or other 
communications by means of electric signals. The result of the 
definition seems to be that any apparatus for transmitting mes- 
sages by electric signals is a telegraph, whether a wire is used or 
not, and that any apparatus, of which a wire used for inate 
communication is an essential part, is a om whether the 
communication is made by electricity or not. It would include, on 
the one hand, electric signals made, if such a thing were possible, 
from place to place, through the earth or the air; and on the 
other, a set of common bells, worked by wires pulled by the hand, 
if they were so arranged as to constitute a code of signals. By 
section 6 of the Act of 1869, “any company, corporation, or 
person who transmits, or aids, or is concerned in transmitting 
any telegram in contravention of the exclusive privilege above 
referred is rendered liable to a penalty of £5 for every such 
offence.” Penalties are not asked for by this information, but 
the allegation made by it is that an offence has been committed, 
and the question for our determination is whether this is or is not 
the case. Thecase for the Crown is that every such conversation 
as the one which we have supposed to take place between A and 
B is a ‘message or other communication transmitted by a wire 
used for the purpose of telegraphic communication with certain 
apparatus—namely, a transmitting and a receiving instrument 
—connected therewith for the purpose of telegraphic communi- 
cation ;” and that whenever such a conversation takes place the 
speakers and the company, by their servant, transmit, and that 
the company, at all events, aid and are concerned in transmitting 
such a message or communicatica. More particularly, it 
was argued that every member of this definitition is satisfied by 
such a conversation so carried on. The conversation must be a 
communication, even if the word “‘ message ” is less ae ten 
It is “transmitted ” or sent through a wire used fur the purpose 
of communication, and that communication is tel phic accord- 
ing to the common use of language, though it involves no writing 
The various affidavits filed give a complete history of the word 
“‘telegraph,” and show that from the first invention of sema- 
hores till within the last few we no contrivance of the sort 
id literally write at a distance, but that the word was applied to 
a variety of contrivances which, by signals perceptible sometimes 
by the sense of sight and sometimes by the sense of hearing, con- 
veyed intelligence to great distances in a much shorter time than 
a letter could be carried. On these grounds it was said that to 
hold such a conversation as described was to transmit a telegram 
within the meaning of the Act. As to the exceptions, it was 
contended for the Crown that the burden of bringing the case 
within one or more of them was upon the defendants which is no 
doubt correct. The arguments for the defendants may be reduced 
to three points—first, no communication by telephone is a tele- 
gram, because a telephone and a telegraph differ essentially ; 
secondly, when two persons converse by means of a telephone 
they do not transmit a message or communication within the 
meaning of the Telegraph Act of 1869 ; thirdly, if such a conver- 
sation is the transmission of a message or communication within 
the Telegraph Act of 1869, it is within either the first or the 
second of the exceptions in section 5 of the Act of 1869. The 
first contention was supported by the following arguments :—It 
was ed that telephonic, communication consisted in the 
transmission of the human voice to distances greatly exceeding 
those which it can naturally reach by means altogether unknown 
in 1863, or even in 1869, when the Telegraph Acts were passed 
which we have to construe, and this, it was said, is an entirely 
new result, produced by entirely new means. The transmitting 
instrument is, it was argued, quite new, the method of varying 
the force of the current in the wire by collecting and im- 
ressing upon it the vibrations of the human voice having 
een altogether unknown before the inventions of Mr. 
Graham Bell and Mr. Edison. In the same way the receiving 
instrument is absolutely new. In 1869 means were no doubt 
known by which the interruption and re-establishment of an 
electric current at the transmitting end of a wire would cause 
sound mechanically at the receiving end, but in such cases the 
sound was omree at the receiving end—as, for instance, by 
magnetising and demagnetising a piece of iron, which when 
etised drew down on itself a small steel bar with a click, 
which resumed its position by means of a spring when the net 
ceased to act as such; but the transmission of the actual vibra- 
tions of the voice through the length of the wire and their re- 
translation into sound at the receiving end were unknown till the 
recent invention. Thus the means used were entirely new, and 
so was the result produced. This is forcibly stated in various 
affidavits made by men of the =. a scientific eminence. Sir 
W. Thomson says, ‘“‘ When the Telegraph Acts were passed the 
telephone had not been invented, and no one concerned in that 
legislation had the slightest idea, nor had any one living the 
slightest idea, that it would be possible so to extend the power 
of speech as to enable persons at a distance to converse with 
each other.” Professor Stokes says :—“* Neither the transmitter 
nor the receiver of the telephone in any way resemble in their 
mode of operation the corresponding parts of a es instru- 
ment, and if a single word is to be used to include both a tele- 
phone and a telegraph it must, in my opinion, be wide enough to 
cover every instrument which may ever be invented which employs 
electricity transmitted by a wire as a means for coneegies infor- 
mation.” Professor Tyndall says :—‘‘ Prior to the labours of 
Bell and Edison it had never to my knowledge entered into the 
thoughts of scientific men to transmit by means of electricity the 
tremors of the human voice, so as to reproduce audible and articu- 
late speech at a distance. The proof that this was not only pos- 
sible, but praviical, appeared to those most familiar with experi- 
mental physics to be an application of electrical and accoustical 
science not only new, but marvellous. I have, therefore, no 
hesitation in expressing the opinion that to confound the tele- 
phone with the ass ag would be to place in the same cate- 
gory utterly dissimilar things.” who has been 


Dr. Fleming, 
engaged for many years in the study of the sabieok, says, “ The 


Edison telephone is only a complicated form of speaking trumpet ;” 
and he also says, “‘ When I, standing in an enclosed room, shout 
to another person in an adjoining room, the waves of sound from 
my voice beat against the wall, transmit their motion to the 
particles of the wall, and those again hand on the motion to the 
air in the other room, In this case the molecules of the wall con- 
stitute an aparatus by which motion of the air in one place is 
repeated in another. The Edison telephone does just the same 
thing.” So Lord Rayleigh says, ‘The speaking telephone is an 
instrument for artifically extending by the use of electricity the 
limits through which the human voice is audible, The only 
essential difference between a speaking telephone and a speaking 
tube is, that in the former vibrations are transmitted in the 
electrical, in the latter in the aerial form.” Mr. Hopkinson 
says much the same at greater length. We see no reason to doubt 
the statements of these distinguished men as to the novelty 
and other scientific merits of the transmitting and receiving 
instruments. Our attention was certainly called to a remarkable 
passage in a work by the Vicomte du Moncil, ee in 1857, 
which no doubt suggests the possibility of such a contrivance as 
the telephone. Much evidence was also given as to an instrument 
readin | in 1861 by a German named Reis, which, it was con- 
tended, had more or lass analogy to the telephone ; but to these 
matters we attach no importance, because we cannot see in the 
speculation of Du Moncil or in what was done by Reis anythin 
that can be said, either in science or practice, to have anticipated 
the telephone of Edison or of Bell. Whetherit is correct to speak of 
the telephone as actually transmitting sound, and as being in the 
nature of a speaking trumpet or speaking tube, seems much more 
questionable. Sir George Airy, Professor Adams, and Mr, Siemens 
expressly deny it, for reasons which we need not quote at length. 
Sir George Airy gives his reason in a very few words,—‘‘I do 
not believe that any such identity can be proved or reasonably 
stated to exist, and this I say for the reason that until we know 
the laws governing and the nature of the process which takes 
Pp during the transmission of sound through air we really 
now nothing as to the nature and mode of operation of electric 
currents, or waves, or ee, or tremors.” It was argued that 
no sound at all is perceptible between the transmitting and the 
receiving instrument ; that the sound produced at the receiving 
end is produced not by the voice uttered at the transmitting end, 
nor by the vibrations set up by the voice in the electric current in 
the wire, but by the vibrations of the metal disc caused by the 
variations in the friction between the disc and the chalk 
cylinder. It was further said that the sound heard at the 
receiving end differs in a marked way from the sound uttered 
at the transmitting end, and that though the difference 
between two voices can be nised at the receiving end 
this no more proves identity between the sounds uttered 
and the sounds heard than the fact that can distinguish 
the pho ph of A from the photograph of B proves identit 
between the faces of A and B and the photographs of A and 
respectively. A consideration not mentioned during the 
argument may gues be added. The telephone in the trans- 
mission of sound substitutes the velocity of light for the velocity 
of sound. If the sound made by the voice reached the receiving 
instrument of the telephone, it would reach it long after the 
telephone had spoken, and it seems difficult to say that two 
sounds separately heard one after the other are each identical 
with the sound uttered, especially when the one which arrives 
first makes a different impression on the ear both from the words 
as spoken and from the words as first heard. Mr. Cromwell 
Fleetwood Varley mentions that he and his brother arranged 
two parabolic sounding boards in such a manner that they 
were accurately directed towards each other, and that words 
spoken by one brother into the focus of the one parabola 
were heard by the other brother at the focus of the other 
parabola at a distance of over two miles. It would take 
about eight seconds for the sound to traverse this distance. If, 
therefore, the words had been spoken into a transmitting instru- 
ment at one focus in telephonic connection with a receiving 
instrument in the other focus, the one sound would have been 
heard eight seconds before the other. Can it be said that the 
two sounds were one and the same sound, or that the one sound 
travelled simultaneously over the two intervals of spaces at two 
different rates of speed? We do not think it necessary to 
express any opinion on a controversy which is more scien- 
tific than a and perhaps more eer metaphysical 
or relative to the meaning of words than scientific, as 
it seems to turn upon the nature of identity in relation to 
sound. It is enough to say that, whatever may be the merits 
of the controversy, it does not appear to us that the fact, ifit isa 
fact, that sound itself is transmitted by the telephone establishes 
any material distinction between telephonic and telegraphic com- 
munication, as the transmission of it takes place, is performed by 
a wire acted on by amy om oe We are of opinion, then, that, 
fully admitting all that has been or indeed can be said as to the 
novelty and value of the telephonic transmitter and receiver, the 
whole apparatus, transmitter, wire, and receiver take together, 
form “‘a wire used for the purpose of telegraphic communication, 
with apparatus connected therewith, for the purpose of tele- 
— communication ”—that is, they are a telegraph within the 
efinition of the Act of 1863, which is embodied by reference in the 
Act of 1869. The wire isa wire. The transmitting and receiving in- 
struments are apparatus connected therewith forthe purpose of con- 
veying information by electricity; and, this, as it seems to us, is 
telegraphic communication. Indeed, though for scientific purposes 
it may-no doubt be necessary to distinguish between telegraphs 
and telephones, it seems to us that the word “telegraph,” as 
defined in the Telegraph Act, is—to use Professor Stokes’s words 
—** wide enough to cover every instrument which may ever be 
invented which employs electricity transmitted by a wire as a 
means for conveying information.” Indeed, looking to the 
extension of the detinition inserted in the Act of 1869, the words 
“transmitted by a wire,” might probably be left out of this 
definition. That this view does no violence to the common use 
of language is proved first, by the fact that in Mr, Edison’s own 
specification the words “telegraph” and ‘‘telegraphic” are 
frequently used in reference to his invention, and that in 
“* Webster’s dictionary,” published in 1856, an electro-magnetic 
telegraph is defined under the head “ telegraph,” as “ an instru- 
ment or apparatus for communicating words or language to a dis- 
tance by the use of electricity,” and under the head “electro- 
magnetic telegraph,” as “an instrument or apparatus which, b 
means of iron wires conducting the electric fluid, conveys intelli- 
gence to any given distance with the velocity of lightning.” Of 
course, no one sup that the islature intended to refer 
specifically to telephones many years before they were invented, 
but it is highly probable that they would, and it seems to us 
clear that they eventually did, use language embracing future 
discoveries as to the use of electricity for the purpose of con- 
veying intelligence. The great object of the Act of 1863 was to 
give special powers to telegraph companies to enable them to 
open streets, Neg down wires, take land, suspend wires over high- 
ways, connect wires, erect posts on the roofs of houses, and do 
many other things of the same sort. The Act, in short, was 
intended to confer powers and to impose duties upon companies 
established for the purpose of communicating information by 
the action of electricity upon wires, and absurd consequences 
would follow if the nature and extent of those powers and 
duties were made dependent upon the means employed for 
the purpose of giving the information, Suppose a company 
found it essential to erect — along a highway, and suppose the 
the body having control o bates yr | gave their consent, would 
the validity of the consent, therefore the liability of the 
parties concerned to an indictment for obstructing the highway, 
notwithstanding such consent, be dependent on the question 
a Morse key r, again, sup that the company favou 
particular customers, and so enabled their friends to get great 
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advantages in trade or spoesiotion over other ns, could 
they say, “ We have a right to do so, notwi g section 41, 
because we use Seaphones and not telegraphs?” Or, still more, 
if one of their clerks negligently refused to send a message or 
improperly divulged its contents, would they, for the same reason, 
be deprived of the summary remedy given by section 45? Nearly 
every section of the Act would supply an additional illustration 
of the general conclusion that, but for the monopoly established 
in 1869, the Edison Telephone Company would ay anxious to 
be included in the Act of 1863 as they are at present to be ex- 
cluded from it; but this is only an accident which cannot affect the 
interpretation of the Act. Locking at the Acts from the point 
of view of the Crown, we are led by a different road to the same 
conclusion. If a telephone is not a talegeeoh, then a telephonic 
communication is not a telegram, and if so any company may 
not only transmit such messages, but may perform all the inci- 
dental services of collection and delivery; and if this is so there 
is nothing to prevent all the valiveedt and other companies in 
possession of telegraphs from applying to them telephonic trans- 
mitters and receivers, and carrying on the business of ge ad 
just as they did before 1869, e customer would write h 
at the counter and the clerk would speak it through the 
telephone instead of using a less perfect instrument. It is difficult 
to suppose that the Laghlatene intended to grant a monopoly so 
liable to be defeated, or that its language was meant to be so 
construed as to be limited to the then state of, perhaps, the most 
ive of all sciences, In this connection we may dis 
of one or two minor arguments by which it was attemphes to 
show a distinction between telephoni ges and telegrams. 
It was said to be essential to a telegraphic message that it 
should be sent, not direct from party to party, but through the 
intervention of a messenger or clerk, and also that it should consist 
of == having a conventional meaning, and not of actual 
words spoken, It seems to us impossible to regard these matters 
as essential to the process. A clerk may be regarded merely as 
an extra link in a chain of communication, and signals are only 
imperfect substitutes for words. It would be a strange thing to 
say that improvements by which a step in a given process can be 
dispensed with, and by which the process itself may be perfected 
destroy the character of the To take such a view would 
be to affim that imperfections in an instrument are essential 
of it, and that their removal destroys it. Apart from this a 
practical difficulty arises. There has a constant progress in 
the subject of electric communicatian from its first invention to 
the present day. Some of the means employed require no code 
of cane oe some can be worked by any one whocan read and 
write without any assistance from clerks. The ABC instru- 
ment worked by moving a hand successively toall the letters forming 
the message, and this moved a corresponding hand at the other 
end of the wire. Any two persons who could spell couid use these 
instruments. Hughes’s type-printing instrument prints the 
message in capital letters on a long narrow slip of paper. A 
telegraph called Cowper’s writing telegraph has lately n in- 
vented, the nature of which is that a person holding a pen at one 
end of the wire can write or even draw with it, and that a 
facsimile is produced by a coi ding pen set in motion by the 
electric current at the other end of the wire. Two papers were 
produced before us written in what was said to Chinese 
character and exactly resembling each other. The one was 
written by a Chinese lady, and the other by the pen at the other 
end of the wire. Now, either these instruments are telegraphs 
and the m sent by them tel within the Act, or 
they are not. If Cowper’s writing telegraph is within the Act 
it difficult to say why a telephone is not. They equally 
dispense with clerks or messengers. If the sound is in any 
sense transmitted in the one case, the motions of the hand 
are in the same sense transmitted in the other. The one repro- 
duces actual written words quite as accurately as the other 
prod words spoken, and if the one can properly be 
described as a complicated s: trumpet, the other can with 
— poonstey be descri as an elongated pen. If, on the 
er hand, Co ’s writing telegraph it not within the Act, it 
is equally difficult to say why Hughes’s type-printer is within it. 
It requires no messenger or servant at least at the receiving end, 
and it employs no special code of signals. It is, however, impos- 
sible to doubt that it is included, for it was in common use long 
before the Act of 1869, having been invented in 1854, and having 
the Grand Prix for its inventor at the Paris Exhibition 
of 1867. The result seems to be that it is impossible to draw 
the line between these instruments, and that all or none 
must be regarded es coming within the definition of the 
term ‘‘ telegraph,” so often referred to. For all these reasons 
we hold that a telephone is a telegraph within the meaning 
of the Acts of 1869 and 1863. The second point made by 
the defendant company was that, whether the telephone was 
a telegraph or not, the conversations held through it were 
not “ mi or comniunications” sent by a telegraph within 
the meaning of the Act. This contention was founded partly on 
the argument that the directness of communication between the 
parties to the conversation rendered the word ‘‘ message” ina 
iate, and partly on the Telegraph Acts of 1863 and 1 
which, it was said, use the word “ m: ” in the sense of a sub- 
stance with a message written upon it, and on the Telegraph Act 
of 1869, which, it is said, uses the word ‘communication ” in a 
peculiar sense. As to the word “‘m ,” is is, no doubt, true 
that in several sections it is so used; but in others it seems to us 
to be used in the sense of the purport or tenour of the m : 
It is, for instance, an offence to delay to “‘ transmit or deliver” a 
. “Transmit” obviously applies to the words, and not 
to the paper; ‘‘deliver” to the paper, and not to the words; 
and so in other cases. The same remark applies to the Act 
of 1868, in which the word “ message” is frequently used, and 
which was commented uvon by Mr. Webster minutely. Ail 
the difficilties raised or attempted to be raised appear to us to 
be capable of solution by the single principle already stated. The 
word ‘‘ communication ” in the definition of ‘‘ telegram ” given in 
the Act of 1869 was said to have found its way there from sec. 16 
of the Act of 1868, which authorises the Postmaster-General to 
make contracts with the proprietors of newspapers and others for 
the transmission or delivery of “‘ telegraphic communications ” to 
them at and on and it was sug- 
gested than expressly argued that such communications only 
would be tel s within the meaning of the definition of the 
Act of 1869, e do not agree with this view. The use of the 
word ‘‘ communication” instead of message in sec. 16 of the Act 
of 1868 certainly favours the opinion that there might be commu- 
nications which would not be properly described as messages, but 
there is nothing in the definition of a telegram inthe Act of 1869 
which suggests that the word ‘‘ communication” which it contains 
is to be restricted to the communications mentioned in sec. 16 of 
the Act of 1868. It is very possible that the use of the word in 
the one section may have suggested its use in the other, but there 
is nothing to narrow its sense in the last-mentioned section. 
For these reasons we hold that a conversation held through a 
telephone is either a message, or, at all events, a communication, 
transmitted by a telegraph, which ia the definition of a telegram. 
A small question was on the word “ transmitted,” hen 
one person speaks to another, it was said, he ‘‘ makes,” but 
does not “transmit,” a communication. The answer is that 
when he speaks through a wire some miles long, he sends what 
he says through the wire, or transmits it, As the defendants 
contended that the very voice itself was so sent, this seems 
ly clear as against them. It was further argued 
admitting the conversations in question to be tele- 
Fen they were still not within the Act of 1869, because 
preamble of that Act recites that ‘similar powers to 
those conferred upon the Postmaster-General with respect to the 
exclusive privilege of conveying letters should be enacted with 
reference to the transmission of te phic messages.” This, it 
is said, confines the exclusive pri as to telegrams wi 
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the limits within which the exclusive privilege as to letters is 
confined, and subjects it to the same tacit exceptions, But the 
exclusive privilege of the Postmaster-General as to letters is 
“the exclusive of from one place to another 
all letters” (6 and 7 William IV., chap. 33, sec. 2), subject 
to certain exceptions, No express exception applies to 
the case of a man who carries his own letter with his 
own hand to the person to whom it is addressed. Yet this 


company are neither owned nor maintained by the wpned tom, 
nor are they used solely by the owners. The switch board 
the trunk wires are the property of the defendant Company, and 
they are essential to the system of communication adopted. More- 
over a charge in the shape of rent is made for the transmission of 
messages, and from this the company derivesa profit. Each of these 
circumstances takes the case out of the exceptions, or rather 
prevents them from applying to it. Lastly, it was asked by the 
fendants when and by whom the offence, if any, of the defen- 


sussptien has always been regarded as tacitly implied 
in the Act, and no one ever supposed that a man who 
came within it violated the Postmaster-General’s exclusive 
privilege. It was argued that, in like manner, if two friends 
communicated with each other directly by a telegraph of which 
they were joint owners, they would be outside of the sphere of 
the Act of 1869. To this argument there are, in our opinion, 
several couclusive answers. In the first place, we do not think 
that the recital in the preamble of the Act of 1869 ought to have 
the effect ascribed to it. Each Act must be construed indepen- 
dently. The practical inconvenience of construing the Post- 
office Act literally would be so very great that it can never 
have been seriously so to construe it. It is 
enough to say that such a construction would have involved 
the consequence that when a letter was written it must 
left on the table at which it was written till the postman 
called and took it away, visiting every room in every house for 
that purpose, Such a consequence is an absurdity, but there is 
no absurdity in supposing that the Legislature meant to prohibit 
private electric telegraphs. The extent to which they were in- 
tended to be prohibited will appear from the exceptions to be 
considered immediately. In the next place, there is no real 
anal between a man carrying his own letter to his corre- 
spondent’s house and two men telegraphing toeach other. Inthe 
one case the act done can by no conceivable means injure 
the revenue. In the other case an be grange must be 
employed which may readily be made to injure the 
revenue, The object of the Post-office Act is to give to the 
Postmaster-General an exclusive right to earn all that can 
be earned by carrying letters, but a man cannot pay himself 
‘for carrying his own letter. If he gets a friend to carry it 
for him he might pay, and this case is accordingly provided 
for by un express exception. In the third place, the customers 
of the Telephone Company do not in fact communicate directly 
with each other. They are put in communication by a servant 
of the Company, and their messages travel in all cases over at 
least one wire, and in many cases over three separate wires which 
are the property of the Company. On all these grounds we hold 
that the conversations held through the telephone are infringe- 
ments of the Postmaster-General’s exclusive privilege unless the 
can be shown to be within the exceptions to that privilege. e 
now pass to two exceptions. ose which are said to apply are 
the first and second in section 5 of the Act of 1869. The first isin 
these words—‘‘ Telegrams in respect of the transmission of which 
no is made, transmitted by a telegraph maintained or used 
solely for private use, and relating to the busi or private affairs 
of the owner thereof.” The second is—‘‘ Telegrams transmitted 
by a telegraph maintained for the private use of a corpora- 

on, company, or person, and in respect of which, or of the 
collection, receipt, and transmission, or delivery of which no 
money or valuable consideration shall be or promised to be made 
or given.” These exceptions resemble each other so closely that 
it is not easy to put a case of a telegram which would fall within 
the first exception and which would not fall within the second. 
Every “‘telegraph maintained or used solely for private use” 
must be a “telegraph maintained for the private use of a com- 
pany, corporation, or person.” A “telegram for which no charge 
is made” does not differ materially from a “telegram in respect 
of which, or of the collection, receipt, and transmission of which 
no money or valuable consideration shall be promised”—ithe 
words ‘‘ shall be ” seem to be wanted before “‘ promised ”—‘‘ to be 
made or given.” And amessage “‘ relating to the business or private 
affairs of the owner” of the telegraph by which it is sent is a tele- 
gram. Thus the second exception seems to contain everything 
which can fall within the first, and nothing more, except possibly 
telegrams not charged for transmitted by a telegraph used solely 
for private use and relating to the business of the owner of the 
telegraph, such telegraph not being maintained by the owner. 
But no case occurs to us ir which a man is likely to own a tele- 
graph and use it exclusively for his own business and yet not to 
maintain it. It was suggested that one of these clauses was 
added by way of amendment as the Bill passed through Parlia- 
ment. It may be so, but it is difficult to conjecture what the 
object of the amendment can have been. Whatever may have 
been the history of the two exceptions, the meaning of the first 
of them is in one point obscure, It authorises individuals to keep 
telegraphs for their own use, and to send messages by them relat- 
ing to their own affairs so long as no ch is made for the 
messages. This condition is to us unintelligible. How could a 
man make a charge to himself for sending a message on his own 
telegraph about his own affairs? It seems as if the exception 

been orginally intended to provide for two classes of tele- 

grams, sent by telegraphs maintained or used solely for private 
use—namely, first, telegrams relating to the private affairs 
of the owner; and, secondly, telegrams relating to other 
people’s affairs, sent as an exceptional favour and not 
charged for; but this is certainly not said. The second 
exception provides not only for most of the cases provided 
for by the first exception, but also for the case which seems to 
have been, for some reason, omitted from the first exception. 
The telegrams to which the second exception refers may relate to 
any subject so long as they are not charged for and so long 
as the re wade 5 by which they are sent is maintained for the 
private use of any corporation, company, or person. Upon the 
whole the effect of the two exceptions seems to us to be that if a 
peison, company, or corporation bas a telegraph maintained bond 
fide for his or its own use—if, for instance, a banker has a tele- 
graph to communicate between his office in the city and another 
office in a distant part of London, or if under the Act of 1868 
(S. 9, 8) a railway has made arrangements with a coal master 
upon the company’s system for a private imps ge between his 
coal pit and a station they may not only send telegrams on 
their own affairs, but may also, under special circumstances, and 
if no charge is made, send messages on the affairs of others. 
This view of the exceptions shows how wide the exclusive 
rivilege granted to the Postmaster-General was intended to be. 
But for them it would be unlawful for the owner ot works spread 
over a great space of ground to have a telegraph to communicate 
between the different parts of the establishment, or for a man of 
business with two offices in different parts of London to have a 
telegraph between them. This supports what we have already 
said as to the difference between the exclusive rs of the 
Postmaster-General in relation to telegrams and in relation to 
letters, The privilege relating to telegrams seems to us to be the 
wider of the two. It was argued by the defendants that they 
were within the first een, because in it the word ‘‘ owner ” 
ought to be read as including ‘‘ owners,” the effect of which 
was said to be that two persons might contribute to keep up 
a telegraph, and use it for communicating with each other on 
affairs interesting to either, that each of them might again 
communicate with others, and that thus the country might 
in theory be covered with a network of telegraphic wires, each 
connecting two persons only. It was further suggested that if 
this were lawful, it would be lawful in order to avoid circuity and 
complication to consolidate the individual wires into a small 
Sainte owned by a large number of subscribers, and this it was 
said was practically what was done. by the defendant Company. 
This ingenious argument appears to us to be unfounded both in law 
and in fact. The exceptions seem to us to apply exclusively to tele- 
graphs kept either byasingle owner or under one express provision 
of ti 


e Tel h Acts, like the one already refe to; but, quite 
quest feomn th, it is obvious that the telegraphs of the defendant 


dant Company, was committed. To this we think the answer 
is—that if several persons combine to do an illegal act each is 
guilty of the whole of it, so that when A sends a telegram to B 

means provided by the company for that purpose and under 
the provisions of a contract by which it is carried out, A, B, and 
the company are all guilty of an offence under section 6 of the 
Act of 1869—namely, the offence of transmitting a telegram. 
Apart from this, we think that. when the Company's servant puts 
A in telephonic communication with B, the Company aids and is 
concerned in transmitting a telegram, which, again, is an offence 
under the same section. The result is, that we give judgment 
for the Crown, with costs. There will, accordingly, elara- 
tions in the terms of paragraphs 1 and 2 of the prayer, an in- 
junction in the terms of aon al 3, and an order that an 
account be taken as in paragragh 4. 

Mr. WesstTEx prayed that the operation of the injunction might 
be stayed pending an appeal; the Company were under terms to 
keep an account. 

Mr. Baron Pottock: I dare say the Attorney-General will 
not oppose that. 

The ATrorNEY-GENERAL: My Lord, the Postmaster-General is 
quite alive to the advantage arising to the public from the inven- 
tion, and care shall be taken that no step shall be taken to stop 
it; but there must be some terms imposed. First, the appeal 
must be instituted at once, as soon as the order is drawn up. 
ee. Webster assented to this.) Then the question arises how 

‘’ar the Company should be in the meantime allowed to increase 

- operation by getting fresh subscribers ana establishing fresh 
offices. 
Mr. WepstER : This Company have been the pioneers of tele- 
phonic communication, and no one suggests that they have done 
any moral wrong, or that ew 4 have been guilty of any improper 
conduct. They do great good to the public, and the Postmaster- 
General’s interests will not suffer if there is an increase in the 
number of 

Mr. Baron Pottock : You will have no difficulty in giving an 
undertaking or in finding security for the Crown’s royalties. 

Mr. Wesster: Your Lordship will see that it will work an 
immense hardship on this Company if, should this judgment be 
reversed, the sphere of their operations has been curtailed and 
narrowed. If the appeal were unreasonable, no doubt the Com- 
pany ought not to go ondoing what your Lordship has decided 
now is an illegal act. We are keeping the account we can 
as to the number of communications made daily by the sub- 


scribers. 

Mr. Justice SterHen: I do not see how the Postmaster- 
General’s interests can suffer by this course. 

The ATTORNEY-GENERAL: The Postmaster-General wishes to 
leave himself entirely in your Lordship’s hands. 

Mr. Baron Poiiock : Our impression on the general view of 
the case is that no harm can be done to the Postmaster-General 
or the public in allowing the Company to continue their opera- 
tions ; but I think the matter should be provided for in the order. 

Mr. Justice STEPHEN : Every one wishes to treat the Company 
as proprietors of a beautiful invention used entirely for the public 
benefit, and all one can say is that * have been wrong in their 
view of the construction of an Act of Parliament. 

Judgment for the Crown. . 


AnGota.—The Portuguese Government has determined upon 
founding agricultural colonies of Europeans in Angola, and the 
customs duties levied upon wines and spirits are to be set aside 
for that purpose. A loan of 1,000,000, to be repaid by the 
African colonies, is to be raised for the construction of roads and 
public works; and in order still further to show the interest 
which the home Government takes in the colonies, Don Carlos, 
the Crown Prince, will Pay them a visit, attended, the Atheneum 
says, by the Minister of the Marine. 

Navat ENGINEER APPOINTMENTS.—The int- 
ments have been made at the Admiralty, Joseph O. Wilson, 
engineer, to the Indus, for the Grappler; William Walker (a) 
engineer, to the Indus, for the Wasp; James Legate, chief 
engineer, to the Fawn ; Leonard Buckler, chief engineer, to the 
Asia, for the Repulse; and William A.D. Whormby, assistant 
engineer, to the Fawn; Walter Coleman, engineer, to the Hector; 
W. E. Grigg, engineer, to the Defence, for service in the Cromer ; 
Henry A. Carroll, engineer, to the Defence, for temporary 
service. 

Tue Lonpon Gas.—In accordance with a resolution of the 
Metropolitan Board of Works, the consulting chemist<of the 
Board, Mr. T. W. Keates, is now making a weekly return of the 
testings made ut the gas-testing stations. Froni that for the week 
ending the 15th inst. it would appear that the South Metropolitan 
Company is more effectually removing the sulphur than either 
the Gas Light and Coke Company or the Commercial Gas 
Company. The mean illuminating power, omitting the cannel 

as supplied to Westminster, was 17°1 cee ied by the Gas 

ight and Coke Company ; 16°4 by the South Metropolitan ; and 
17°45 by the Commercial Company. The illuminating power of 
that of the South Metropolitan was thus nearly one-sixteenth less 
than either of the others. The ammonia was about the same for 
all the gas, and sulphuretted hydrogen was entirely absent. The 
pressure was above the standard in all cases, 

Lientinc Carriaces.—The London and South- 
Western Railway Company has adopted the system of lighting 
railway carriages by means of oil-gas, under the system of appli- 
cation perfected by Mr. Julius Pintsch, of Berlin, and several 
times referred to in our pages. A number of carriages on the 
company’s lines have for some time been fitted with the necessary 
apparatus and supplied with gas transferred from the oil-gas 
works of one of the other railway companies that have for some 
time adopted the system. Having by this means proved the 
efficiency and economy of the system, the South-Western 

ilway Company has now erected a small works near 
Clapham Junction station, nominally for producing gas for 100 
carriages. ‘Three retorts of the smaller sizes are provided, but 
only two will at one time be at work except when a heavy demand 
is made for gas. Near the works is arranged a number of filling 
posts, by which the receivers under the body of each carriage in 
a train are filled in a few minutes with a supply which burns for 
about thirty-six hours. .The works and carriages are fitted with 
the same oe as that already described and illustrated in 
our pages, but with some minor improvements. The preliminary 
trial which the South-Western Railway Company has thought 
fit to make was perhaps necessary in the eyes of some of the 
directors, but when it is remembered that thousands of carriages 
so fitted have been now running for from one to four years, and 
securing the unqualified praise of all concerned, and especially of 
those, including the German Postmaster-General, who adopt it 
on the score of economy, it seems like asking for an ordinary 
steam engine on trial to see if it will work. ft seems probable 
that the Pintsch system, which is now being very extensively 
adopted for gas-lighted buoys, will ere long be employed for 
lighting steamships of the better class. Gas-lighted Sous are 
being made on a large scale for the ‘Trinity Corporation and the 
Clyde Trustees. It is to be regretted that Mr. Hugo Pischon, 
who introduced the system into this country, has severed his 
connection with the Pintsch Lighting Company, of London, but 
its advantages are so obvious that the extension of its adoption 
must continue, 
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— NEW MARKET HALL AT CASTLEFORD. 
MR. M. PATERSON, DEWSBURY, AND MR. W. WHENTER, LEEDS, ENGINEERS. 
(For description see page 484.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINE 


YVEAU, Rue de 
Unter den Linden, 


writer to himself, and ing @ 2d. 
answers received by us may be fi to their inati No 
notice will be taken u ich do not comply with 


*,* We cannot undertake to return 
must therefore request correspondents to keep 


questions, must 


or manuscripts; we 


©. K. (Rotterdam).—Jt is claimed by makers of centrifugal pumps that they 
give out 75 to 80 per cent. ‘ul effect. 

Marve Enotneer.—You wiil find complete information regarding engineer 
examinations and life at sea in Toe Enorneer for Sept. 18th and 20th, 
and Oct. 25th, 1878. 

The rollers are 


80th, 1880. 

E. anv H. R.—An air pump if have a capacity of 
one-cighth that of the ing, one-sixteenth, as 
a minimum. It will be none the worse of being a little larger. This 
is for a jet condenser. A surface condenser ought to have 2h square feet 
of cooling surface for every 10 square feet of heating surface in the 
boiler. The air pump of a surface condensing engine may be one-half the 
size of that for a jet condenser. 

A. anv W. (Bucharest). —Messrs. Thomas and Gilchrist are the patentees of 
the basic process as used at the works of Messrs. Bolckow, Vaughan, and 
Co. Schneider and Co., 


single-acting should 
cylinder. Tf double-acti 


JOINTS FOR STEAM PIPES. 
(To the Bditor of The Engineer.) 
S1r,—Can any reader o by telling me the address of the makers of 
Bcott’s patent cement, or of any maker of cement 
Cardiff, December 17th. 


WHEATSTONE’S TELEGRAPH PAPER. 
(To the Bditor of The Bngineer.) 
Srr,—I should feel obliged if any of your readers can inform me who 


are the makers of machinery for and the used in 
the Wheatstone telegraph a: ee — T. 8. 
Sheffield, December 18th. 


RAILWAY KEYS. 
(To the Editor of The Engineer.) 
Sir,—Patent No. 1762, Railway Keys, 8. and L. Wilson.—Dated 


ha been driven home, has been for many ¥ known and used on 
the abad and Ley ag dis' t Indian Railway, under 
the charge of Mr. Peddie e latter, I believe, being 
the inven! W Ro 


If eredit occur, an extra ane of two shillings and sixpence per annum will 
be made. Tue Enoinesr is registered for transmission abroad. 
Cloth Cases for binding Tuz Enoineer Volume, price 2s, 6d. each. 

The following Volumes of Tux Enoinger can be had, price 18s. each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, Fond 49. 

SS Tae Enoreer can be made up, comprising 49 volumes, 

price 40 guineas, 

Subseri; for Thin Pa i ill, until notice 

Foreign per will, Surther 


be received at the rates given 


Remittance by Pataties Order. — A’ Brazil, British 
ce on! a) > 
Nev’ Brenawik, Mew’ ales, 
New Zealand, Po: Swi 
United States, West Coast of Africa, West Indies, China vid pton, 


"igri, “Grete, oni nian, Norway, Fer, 
and Greece, Ionian Islands, Norway, Panama, Russia. 
Spain, Sweden, 21 16s, Chili, Borneo, and Java, £2 5s. 
ADVERTISEMENTS. 
lines and under is three shillings; 
and odd lines are 


CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
81x o’cLock on WEEK. 


*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; ali 
other letters to be addressed to the Bditor of Tax ExGinegr, 163, Strand. 
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THE POST-OFFICE AND THE TELEPHONE, 

Tue Government purchased several years ago the 
whole public telegraph system of this country, its plant 
and appurtenances and goodwill. For the whole “going 
concern” over £10,000,000 were paid, and, rightly or 
wrongly, it is geen @ held that this sum was about 
twice as much as the property bought was worth. 
Government having thus got the telegraph system into 
its own ~ feared that the property might be either 
rendered wholly worthless or be severely depreciated in 

ue by competition ; and uently a clause was put 

purchase of 


the Act of Parliament authorising the 


the | master-General. 


the telegraphs, which secured to the Government a mono- 
poly of the power of transmitting messages, either by 
semaphore, orby electricity combined with a wire. This 
Act effectually shut out competition, and the Govern- 
ment found itself overwhelmed with business which it 
could not transact. At length the splendid building in 
St. Martin’s-le-Grand was opened ; oe orm pec set in, 
new offices were established ; new lines of wire established ; 
hosts of operators trained and em loyed, and, after 
much creaking groaning, ph system 0: 
Great Britain is now fairly efficient for sixteen hours 
out of every twenty-four hours for six days of the 
week. During the remainder of the time it might as 
well have no existence. Just as the Post-office authorities 
began to feel comfortable, the telephone was invented. 
The curious scientific toy very quickly grew into a useful 


wires, and placed their country houses in communication 
with their places of business, or united a head office 
with its branches. Then came companies who proposed 
to establish an universal system of telephone communi- 
cation. The Telephone Exchange sprang into existence, 


* | and the Post-office authorities, taking alarm, fell back on 


the Act of Parliament to which we have referred, and 
applied to the Exchequer division of the High Court 
of Justice to prevent anyone else, save the Postmaster- 
General, from using telephones for hire. We have very 
fully reported the arguments in the case of the Attorney- 
General v. the Edison Telephone Company on both 
sides, and we now publish the decision of the judges. 
We have endeavoured as succinctly as possible to put the 
facts before our readers so that without any knowledge 
of legal technicalities they may be able to understand 
what a trial which has attracted a great deal of atten- 
tion was about. The decision is not final—a power of 
appeal exists, and the case will no doubt ultimately go 
to the House of Lords; meanwhile it may be regarded 
as conclusively settled that no — message can be 
sent in this country by a wire, for hire, save by the Post- 
Yhether, if the photophone can be 
geri upon, messages may be sent by it without the 
aid of a wire, may be a question to be discussed. We 
mention this because it is well that it should be fully 
understood by inventors and others that at present there 
is no way of eluding the law as it stands. The decision 
of Baron Pollock and Mr. Justice Stephen does not 
refer to any particular telephone, or instrument; it 
concerns all possible methods of sending a message by 
the transmission of a current of electricity or its equiva- 
lent along a wire. 

The judgment of the Court of Exchequer will not give 
universal satisfaction. Indeed, it opens up two questions, 
which only time can answer, and may answer very 
adversely to the best interests of the nation. It seems 
to us to be a very serious thing to place a monopoly of 
the power of adopting inventions and improvements in 
an important branch of physical science in the hands of 
a great public department. It may be ed with some 
force, that to confer this power on the Post-office will 
stop all improvement in telephones. Such improvements 
must come either from the servants of the Government 
or from the outer world. Now, no one in the Post-office 
department has any special stimulus to invent improved 
telephones. Government servants as a rule cannot take 
out patents in this country ; and evenif they could, the 
Government might adopt their inventions without paying 
them for it. Outsiders will have no inducement to go 
near the Post-office, for the simple reason that the Post- 
office will have no reason to take anything from them. 
In ten years hence we may have the authorities at St. 
Martin’s-le-Grand working away with then antiquated 
telephones, which give no content to the minds of City 
men, while the newest inventions are employed in New 
York, Paris, and Berlin. There is no conceivable agency 
which can operate to make the department do better 
or go faster than it pleases. It is well known that the 


*%| Post-office is exceedingly callous, and the yee 


department is the hardest and toughest portion of 
whole. If we look at things from this point of view, we 
have no difficulty in seeing that the judgment of the 
Court of Exchequer has given the coup de grace to 
eee in telephones. The direct result of this 
will be that the public will be much worse served than it 
ought to be. It may be urged that the department wil! 
not lag behind and will adopt all improvements, and 
even invent them. This statement is opposed by t 
experience of great i 
but severe external pressure induced Woolwich to give 
up cast iron smooth bores for rified ordnance ; and it is 
well known that almost all our advances in gunnery have 
been Herr among welling as 
severe and now and then com g the depart- 
ment to gallop when it would fain have stood still and 
munched thistles. We are not ay ea that there 
is any lel perso to Herr pp for the tele- 
graphic department of the Post-office. 

However, we may ask on the other hand if it is quite 
fair to regard the Post-office as the analogue of Woolwich 
or the Admiralty? We think not. There is this very 
important distinction between the two that whereas 
Woolwich is not supposed to make money, the Post-office 
is. It is the interest of the Postmaster-General for the 
time being to earn all the kudos he can by getting the 
largest possible profit out of carrying letters and sending 
telegraphic ree It may therefore reasonably be 
assumed that he will do his best to attract the public and 
sel it to use telephones, by adopting the very best 
appliances 


ways work ther—can devise. Should this antici- 
pation be then may inventors have a good time 
of it after But on the other hand, it is a long way 
from the hall porter in St. Martin’s-le-Grand to the Post- 


master-CGeneral, and the inventor will have to deal not 
with, Postmaster-General—a professional politician 
on the value of whose contribution to the national income 
may depend his brightest hopes—but with the heads of 


ts, who have no interest whatever in 


instrument. Private individuals laid down or put up| he 


Government departments. Nothing hard 


that science and ingenuity—they do not | dam 


novelties, and the greatest possible reason for not adopt- 


ing namely, that everything new causes a certain 
amount of trouble. Putting all these things together, 
and comparing one consideration with another, it is clear 
that a very great responsibility devolves on the Post- 
master-General. If he is determined that he will have 
the very best appliances that can be obtained for doing 
his work, if he is equally resolute that neither New 
York, nor Paris, nor Berlin, nor Vienna, shall excel 
London in the perfection of its telephonic meme: and in 
the moderation of its charges, then the judgment of the 
Court of Exchequer can do no harm whatever to the 
public, and may do good. But some persons will continue 
to think that, after all, this is putting too many eggs in 
one basket, and expecting more from a single politician 
than he may be able to perform, no matter how willing 
may be. The Act of Parliament on which the 
judgment of the Court of Exchequer rests is, at all 
events, wholly opposed to the free trade principles 
on the enunciation of which we, as a nation, 
pride ourselves; and it is open to question 
whother any department of the State machinery which | 
ministers to the material wants of the nation, would not 
be the better of wholesome competition. If the Post- 
office had made ments for transmitting a tele- 
gram of ten words besides the address for 6d, it is quite 
ible that the Telephone Exchange would not have 
n established until the telephone became a much more 
perfect instrument than it now is ; and if the ingenuity of 
the department had been equal to providing a cheap and 
simple improvement on the A B C instrument, so that any 
one who could spell, could send a message at a quicker rate 
than a word a minute, orthereabouts, thedepartment might 
perhaps have kept the telephone for hire out of London 
without any recourse to law. Had the public been left 
the telephone while Mr. Fawcett kept the telegraphs, 
there isno knowing what advantage the metropolis might 
not have reaped by pitting the one against the other. As 
matters stand we hope for the best, but we are not quite 
certain that our hopes will be realised. It would appear 
that the Post-office authorities are themselves not quite 
certain that their victory will be an unmixed good. They 
have hastened to deprecate public wrath by advertising 
very prominently that now that they have got the tele- 
phone in their own hands, they will extend its use ; but 
they ap to have forgotten that they cannot put up tele- 
phones for private use, as they propose to do, without the 
consent of the inventors or owners of the various telephone 
patents. The Postmaster-General may no doubt use the 
telephone, and if need be, sell it, without be. Ae m- 
sible to the owners of the patents ; but the individuals 
who purchase from the Government, or who themselves 
use telephones leased to them by the department, will no 
doubt expose themselves to actions by the patentees. 


The case of Dixon v. the Small Arms Company, decided 


on appeal by the House of Lords, is distinct authority 
for this. low this little difficulty is to be got over 
remains to be seen. 


THE IRIS AND STEEL PLATES, 

A STATEMENT has lately ap in the columns of 
the Times, that the “ steel plating of the Iris is showing 
signs of pitting from corrosion.” Such an announcement 
is well calculated to create anxiety among shipbuilders 
who are making use of steel plates, besides causing 
considerable perplexity and embarrassment to those 
builders and owners who are contemplating the adoption 
of steel in the outer bottom plating of ships. _Under 
such circumstances, it is well to understand exactly what 
extent of foundation there is for the disquieting state- 
ment to which we have referred. The Standard has 
already afforded a partial reply to the report in the 
Tumes, by stating that the signs of pitting in the plates 
of the Iris were the result of a failure to remove the 
whole of the scale from the surface of the steel plates 
below the water line before the protective composition 
was — Hence it had been found necessary to clean 
the surface, and re-coat the plates—an operation which 

been carried out at Malta. This explanation, how- 
ever, is insufficiert to show what is the exact process 
which has affected the steel plates, and how far the evil 
may be said to a the prospects of steel shipbuild- 
ing. We therefore propose to deal with the question a 
little more at length. 

Steel plates, as cae come from the manufacturer, have 
on theirsurface a b: magnetic oxide, which is singularly 
and tenacious. Could it be contrived that this oxide 
should remain undisturbed, so as perfectly to cover the 
whole surface of the plate—on which it appears like a 
black enamel—the steel would be protected, to a great 
extent, by the oxide. But in practice this is impossible. 
Abrasion will always take place more or less, and the 
slightest puncture in the b oxide is fatal when the 
plate is imme in salt water. The mischief is occa- 
sioned by the electrical action set up in the circuit formed 
by the oxide, the salt water, and the uncovered steel. 
steel is thus and a will 

me a pit, continually increasing in dept: ri- 
ment has proved that the electrical effect of the hack 
oxide—which is highly negative to steel—is quite equal 
to that of copper. To prevent all this, either the whole 
of the scale or oxide must be removed before the plate 
is put into its place, or, when the structure is complete, 
the bottom plates must be so covered with a protective 
composition, that no water can possibly touch the oxide 
As it is — to provide that the composition, 
: ilfull be scratched or 
y accidental violence, the proper precaution is 

to remove the scale. This m done completely, or 
there will be no certainty as to the result. 

To remove the black oxide from a steel plate, mere 
scraping is insufficient. It has the hardness of flint, and 
will speedily take the teeth off a file. Nothing short of 
a chemical process can be relied upon to remove the dark 
glossy scale. In the case of the tris, the removal in the 

irst instance was only partially effected, and the compo- 
protection 


sition—although offering all the that could be 
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expected—failed to afford an invincible shield. Hence 
the work had to be done over again. The phenomenon 
being thus understood, there is nothing to excite a feeling 
of alarm. The electrical action is got rid of by excluding 
one of tie elements of the cireuit. The black oxide 
being eliminated, nothing is left but the water and: the 
steel. The electrical oxidation is thus rendered impos- 
sible, and the composition which is used as a.coating for 
the steel further serves to prevent the ordinary chemical 
oxidation. The red oxide, supposing it to be developed, 
appears to have no electrical effect that is of any: prac- 
tical consequence, and is. essentially different in its cha- 
racter from the black. At one time there were alarming 
reports made to the Admiralty from the autiorities at 
the Royal dockyards, as to the. result of certain experi- 
ments on the immersion of steel plates in salt water. At 
last it was directed that the experiments should be made 
with steel plates which had been planed upon the surface. 
When this was done no difference was perceptible in the 
corrosion of steel as compared with iron. Thus steel and 
iron are equally subject to the ordinary corrosion caused 
An with salt water; and steel, if freed from the 
black oxide, is probably equally exempt with iron from the 
pitting which arises when electrical action takes place. In 
making this comparison we-are assuming that the iron is 
free from all admixture of cinder, for, if it be not so, the 
cinder will be negative to. the metal, and if it be exposed 
to the action of salt water will operate injuriously on the 
oom portions of the plate. Iron -rivets.and screw 

ts frequently exhibit the results corrosion..thus; 
caused. 

The example of the Iris is instructive, and directions 
are now being issued to the Royal dockyards -that_ steel 
plates shall in future be subjected to the requisite 
chemical treatment to free them from the black oxide as 
soon as they are received from the manufacturer. Iron, 
it should be observed, also acquires the black oxide, 
but. speedily loses it, the adhesion being slight, so as to be 
overcome by the ordinary rust which follows, aided by 
scraping if necessary. The Admiralty authorities state 
that the special treatment requisite in the case of steel 
presents no difficulty, and whatever alarm has beer ex- 
cited by the statement as to the Iris will doubtless soon 
pass away. It would indeed be a matter for much 
regret if anyth'ng could arise to check the use of steel in 
shipbuilding. The mild steel or homogeneous iron, the 
development of which for this purpose has been sc much 
promoted by Mr. Barnaby, the Director of Naval Con- 
struction, offers considerable advantages to the naval 
constructor. Mr. W. H. White, in his “ Manual 
of Naval Architecture,” puts it forth as a fair assumption 
that should mild steel come into general use it will be 
possiole to build ships which, while as strong as if con- 
structed of iron, shall be from 20 to 25 per cent. lighter. 
Taking a merchant steamer of 5000 tons displacement, it 
is shown that this amounts to an increase of carrying 
power for cargo represented by 2830 tons in the place of 
tons. This transfer of 320 from the 

e@ cargo-carrying power is to put against the 
increased cost of steel in the place of iron, and it is 
argued that this will tell greatly in favour of the steel 
ship in the course of twenty or thirty years. In respect 
to cost, it is a remarkable fact that the high class iron 
used in the construction of her Majesty’s ships costs 
more than the steel. Another point to be noted is that 
the steel plate used in building these ships is somewhat 
thinnerthan that adopted in themercantilemarine. As the 
pitting from electrical action goes on at the same rate, 
whether the plate be thick or thin, the corrosion thus set 
up is obviously of peculiar importance with the thin ae 
of the Royal Navy. In the construction of torpedo boats 
the steel plates aresometimes coated with zinc before bein 
built up. Zinc being positive tu steel, no abrasion wi 
expose the latter to the danger of electrical action. As 
if to offer the greatest possible damage to the prospects of 
steel shipbuilding, it was alleged at the same time that.the 
statement was first put forward concerning the corrosion, 
that “ news had been received at the Admiralty ” to the 
effect that the Iris was too weak in the hull to withstand 
the vibration of her engines and screws, and that pro- 
bably she would have to be brought home for the purpose 
of being strengthened. What may be signified by 
“ news” it is perhaps difficult to say, but certainly no 
reports from the officers of the ship have reached the 

miralty bearing any such purport as that which is thus 
implied. There is nothing to show that the vessel is 
otherwise than a perfectly strong ship, well able to bear 
the strains to which she is subjected. : 


THE WATER SUPPLY OF CLEVELAND. 

Some months ago, in THE ENGINEER, we indicated the 
probable early wth of the demand for water in the iron 
manufactaring districts of Cleveland and Durham. In some of 
the facts that have been officially compiled of late, there are 
full justifications of that statement. It appears that in the 
district served by the Stockton and Middlesbrough Water 
Board, the quantity of water now weekly pumped is five 
million gallons above what it was a year ago. But this fact 
is far from fully representing the extent of the addition to the 
demand for water for manufacturing purposes in that 
district. For some time the Board has been practising 
economy in the service of water for ‘‘ domestic consumption,” 
in which is included water supplied for other purposes, and 
for works where it is not supplied by meter. In a little more 
than two recent months there was a decrease in the quantity 
supplied ‘‘ for domestic purposes,” through this means, of not 
less than 49,844,000 gallons ; but on the other hand the gross 
increasein the consumption of water sold by meter—that for the 
iron trade and allied purposes-—was not less than 128,192,000 
gallons—an enormous increase within a year, and showing 
where the net increase of five million gallons a week pre- 
viously named took its rise; and whilst in the first part of 
the period reported on the increase was little over four million 
or weekly, in the latter part of the period it was over 

400,000 gallons weekly. It is evident, therefore, that the 
growth is proceeding rapidly, and during last month it 
av over 51,400,000 gallons weekly, or within about 


eight and a-half million gallons of the maximum that may be 
pumped from the river Tees, the present.source of supply, 
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If this is the case in the winter season, it is evident that in 
the summer and in the dry season, the Water Board of the 
iron manufacturing district will be very close to its limit of 
supply, and it is to be regretted that it is not considering how 
itmay meet that growth which only needs a few months’ 

rogression at the present rate to bring it up to the maximum, 
The facts stated above, which might be supplemented by those 
in relation to private companies in the iron and coal mining 
districts of the north, are an ‘ample testimony to the remark- 
able effects of the revivat in the iron trade on allied and 
servant industries, 1t will speedily become needful for the 
Water Board-to endeavour at least to add to itssupply. It 
has a statutory limit to the quantity of water it may pump 
from the river. Tees, and it is evident that it will have to 
undertake works of some magnitude toadd to that supply, if 
not to create-.an alternative source. In the interests of its 
domestic consumers it is to be hoped that a purer source than 
that of the river Tees will be sought, and that whether the 
great works for the execution of which Parliamentary powers 
are held, but which are running out—whether these be carried 
into execution or not, it is certainly the duty of the Water 
Board, in the interests of the great industries that depend 
upon it, early to take steps to secure a fuller supply of water 
to meet the demand which may be expected to rise in geo- 
metrical progression. 


THE. ENGINEERING TRADES AND THE EMPLOYERS’ LIA- 
BILITY ACT. 

In view of the operation of the Employers’ Liability Act 
various proposals have.recently been put forward by existing 
insurance companies and new societies which are being speci- 
ally promoted, by which employers and their workmen ma 
be enabled to contract themselves out of the Act by a system 
of mutual insurance. As, however, there is at present abso- 
lutely no reliable data by which the amount of risk involved 
can be ‘ascertained, or any basis for regulating equitably the 
amount of premiam necessary to cover the liability of the 
employer in different branches of industry, steps are being 
taken in:several of the important sections of trade through- 
out the country to collect statistics which may tend to 
furnish the uisite information. The committee of the 
Iron Trades ployers’ Association which embraces the 
am engineers, machinists, shipbuilders, iron and brass 
ounders, &c., throughout the kingdom have sent out 
forms to their members to be filled in with par- 
ticulars of the fatal and minor accidents which may 
have occurred in their respective works during the last three 
years, and of these a large number have already been returned. 
The result so far of this inquiry, which is the first of its kind 
that has yet been made in these branches of trade, is to show 
that by far the largest proportion of fatal accidents arise from 
boiler explosions in mills and other places requiring motive 
power, and that so far as the engineering and machine-making 
trades are concerned the number of casualties during the 
soap above named has been singularly small. It is therefore 
elt that at any rate in these branches of trade employers need 
be under no serious apprehensions as to the effects of the Act 
when it comes into operation, and that they are under no 
necessity to make any hasty or imperfectly considered 
arrangements for securing, by mutual insurance as now pro- 
posed, protection from liability in cases for compensation 
to their workmen. Similar inquiries are also being 
made mm the building trades through their national offices in 


Liverpool, 


LITERATURB, 


The Moulder and Founders’ Pocket Guide: a Treatise on 
Moulding and Founding in Green and Dry Sand, Loam, 
and Cement. By F. OverMAN. New edition, with Supple- 
ment on Statuary and Ornamental Moulding, Ordnance, 
Malleable Iron Castings, &c. By A. A. Fesquet. Phila- 
delphia: H. C. Baird and Co. London: Sampson Low 
and Co. 1880. 

Tue old edition of this work is known to a good many of 

those interested in its subjects, and was kuown to treat 

many of them in a very indifferent manner. Many of 
the: shortco.aings are now removed by Mr. Fesquet’s 
addition to the work, a useful chapter being given on mal- 
leable iron castings. Much of this matter, we think, is tobe 
recognised as having appeared in some of the latter parts 
of the Practical Mechanics’ Journal. Most of the work 
of a foundry is described at more or less length, 
though the description is often of a general character 
rather than in the detail which would make it 
most useful to the practical moulder or founder. 
The modes of moulding various articles, small and 
large, are in most cases fairly well described, but 
the number of illustrations are altogether insuffi- 
cient to give a learner any practical idea of how 
to go to work to produce a mould which he has never 
seen made. To make the. book: really useful to the 
practical moulder a hundred or two small, neatly cut 
illustrations are required. The text could in many 
cases be advan usly shortened, and if same type 
were printed in closer lines the k might be even 
smaller than it is. It might be printed on somewhat 
thinner paper,-and some attempt made to realise its 
claim to. being a “pocket” guide. Although of 

American crigin, no attempt is made to describe any 

of the special means adopted in that country for pro- 

ducing small household and machine castings in the 
large numbers in which we know them to made. 

Machine moulding is not noticed. The book contains a 
at deal of information useful to moulders and 

ounders, but it is far from being the satisfactory 

treatise which is very much wanted. 


Easy Lessons in Heat, By C. A. Martineau. London : 
Macmillan and Co. 
Easy Lessons in Light. By: Mrs. W. Awpry. London: 
Macmillan and Co. 1880. 

TuEsE little books'form part of a series, entitled 
“Easy Lessons in Science,” edited Professor W. F. 
Barrett. Whatever may be said of the danger or use- 
lessness of half knowledge on scientific questions, there 
can be no doubt that a very large number of readers, 
and an increasing number, is found for books which give 
in popular language interesting- descriptions of natural 

henomena. The danger has often been, in books pub- 
ished with this object, that incorrect ideas, from a 


scientific point of view, are or have been conveye 


There is, however, no reason why this should be the 


out of the of the railway 
ed. | revenues of 


case, and of this the little books before us are illus- 
trations. The first commences with chapters on 
the expansion of solids and liquids by heat, and 
deals with the thermometer, amongst other thin 
describing easily made apparatus by which any seeder 
can gain that practical proof and illustration of the 
expansion contraction of liquids, which does more +o 
give correct ideas on thermometers and the action of 
heat in every-day life than could be obtained by much 
reading without such proof. There are few phenomena 
of every-day life so little understood as those of heat, and 
anguage. . Mr, Martineau has successfully done this, and 
we only notice one instance of that sort of generality 
which is likely to mislead. After describing the nature 
of domestic gas explosions, he speaks of coal mine 
explosions, and says, “ coal-pits are very hot places.” In 
an earlier part of the book he has spoken of the terms 
hot and cold, showing that they are only relative, and 
having also carefully described thermometers of various 
kinds and their action, his readers might have expected 
him to say something a little more definite about: the 
temperature of coal mines ; but he does not. 
rs. Awdry’s little book is also on a subject of great 
interest, but at the same time a subject seldom treated 
in a manner calculated to retain the attention of the 
neral reader. The nature and phenomena of light are 
ere, however, explained in an interesting manner, aided 


Y| by descriptions of simple and inexpensive apparatus, 


most of which readers make for themselves. It is care- 
— edited, and affords an easy and good introduction 
to the study of the phenomena of light. 


Practical Treatise on Wheels, Worms, Screws, &c., or the 
Fitter’s and Turner's Guide to the Manipulation of the Screw, 
By E. Hoitpen. London: W. E, Allen, 

Tuis is one of those little books written by practical men 

for use in the workshop. The explanation of the 

means of finding the n change wheels for screw 

worms, or scrolls of various pitches are clearly given an 

examples worked out. A few illustrations accompany 
the letterpress. A number of workshop receipts are 
given at the end of the book. The author gives the 
average speeds for turning and boring as re = ered 
15f%. and 73ft. per minute, which is about f the 
proper velocity. Practically a much smaller speed 
is generally observed for boring than for turning, 
but for boring large articles there is no reason why this 
difference should be observed, for, as a well-known 
manager of a large ironworks in the north has observed, 

“ How does a cylinder, for instance, know whether it is 

being bored or turned, or the tool know what it is doing.” 

A rule for the power which can be transmitted by leather 

belts is given, and of this it may be remarked that the 

me found by this rule is somewhat low even for single 
lts. The error is, however, on the right side. 


Tubulated Weights of Angle, Tee, Bulb, Round, Square, and Flat 
Tron and Steel, and other infgneion fe, the Use of Naval 
Architects and Shipbuilders. By C. H. Jorpan, M.L.N.A. 
Third edition. London: E. and *. N. Spon. 

It is perhaps almost unne to say anything more 

of this pocket-book than that it contains all that the 

first part of its title descri and that the other infor- 
mation consists of tables of sectional a of angle 
and tee iron and steel, of bulb iron or plate, the weights 
and superficial areas of plates in square feet, and the 
weights of rivets. It also gives the number of rivets in 
100ft. at various — tables of decimal equivalents, 
and the weights of feather-edge, half-round, and convex 
iron and steel. We have tested a few of the weights given 
and find them correct, and though it has been compiled 
for the use of a class it must be of value to a much 
larger number of those who are concerned in the use of 
iron and steel. 


~ 


Ramway Trarric AwmeEricA.—A remarkable state of 
affairs, says the American Manufacturer, is existing on 
the great railroads of the country, which may be descri 
as suffocation from over-pressure of business. There are 
indications of a ‘‘car famine” which cause serious trouble 
to many kinds of business. It would scarcely be thought 
possible that our trunk roads with their magnificent equipment 
of cars and engines could be overcrowded with freight, but it 
seems to be a fact at present writing. The difficulty seems to be 
rather due to a lack of motive power, or else a lack of proper 
distribution of it, than to a lack of cars. There are said to be 
miles of cars loaded with freight on the line of the Pennsylvania 
railroad, waiting to be moved to their destination, and the 
sidings are so full that they cannot be moved as promptly as 

This state of affairs creates an artificial scarcity of cars 
by removing large numbers from active service, and keeping them 
standing idle, although full of freight, when they should be in 
motion, and at the same time creates a blockade which Ta om 
the rapid transfer of the freight that is in motion. e learn 
that several freight depdts are refusing to receive freight until 
the piles now on their platforms can moved, and there is 
danger of furnaces going out of blast and mills stopping from 
a of fuel and other material, and all caused by a railroad 

ockade. 

Bosyian Rattways.—The question of the continuation of the 
railway system through the Bosnia Valley from Seninca to 
Serajevo has, says a Vien correspondent of the Times, again 
cropped up. Although, according to the law regulating the 
administration of Bosnia, the Common ope under the 
control of the Delegation, is intrusted with this administration, 
a special clause reserves the decision as to any investments, as, 
for instance, railways, to the two Legislatures, and in conse- 

uence of this a Bill as to the —— in question has been intro- 
p mee in the Reichsrath and in the Hungarian Diet. According 
to this Bill the cost of the line is estimated at 3,831,000 florins. 
It is to be a narrow-gauge line, but all permanent works, such as 
bridges and tunnels, are to be built so as to be available for the 
normal gauge should the whole line be transformed with a view 
to international traffic. This sum is to be taken from the funds 
which date from before the year 1867, and which have not been 
as yet divided between Austria and Hungary. They are adminis- 
tered by the Common Ministry of Finance, and the interest is 
capitalised. This accumulating interest and that which will 
come in while the line is being built, is to serve to defray the 
expenses. The money is to be considered as a loan to Bosnia 
Herzegovina. The interest and sinking fund are to be paid first 
and then out of the 
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THE CONSTRUCTION AND WORKING OF 
LOCOMOTIVES FOR LIGHT RAILWAYS. 
Tue following article, which is condensed from a paper 
by Herr Borries, Government engineer of Hanover, well 
known in Germany as a scientific engineer, will be found 
to contain many valuable figures and suggestions with 
regard to the rolling stock of light railways, on which 
the traffic is small, and economy is one of the chief con- 
siderations. Such railways—or secondary railways as 
they are called in Germany—are becoming more and 
more a feature of the day. Much has been written on 
the construction of the railways themselves, but very 
little on the rolling stock by which they are to be worked ; 
and yet this latter point should always receive considera- 
tion, before even the laying out of a railway is decided 
on. Herr Borries’s paper is offered as a contribution to 
this important subject, ee on the general principles of 
locomotive-building, which has now become a recognised 

branch of mechanical science. 

Load.—The tirst el t to be decided in all rolling stock is 
the load per axle, which must be fixed with relation to the 
strength of the rails. With light railways the heaviest loaded 

s wagon which may pass over the line is usually taken as 
the standard by which the strength of the rails is determined ; 
and the locomotive has to be arranged in conformity with 
this. We have here an important difference accordlng to the 


uge. 

With railways of standard gauge—4ft. Ssin.—main 
line wagons may be expected to run over the line. As 
covered wagons fully loaded may weigh as much as 18 tons, 
the weight per axle in this case should be taken at 9 tons, 

(b) With railways of metre gauge—3ft. 3in. —it is necessary, 
if the wagons are to be properly utilised, that the full load of 
the light railway wagon should be equal to, or an aliquot part 
of, the full load of the main line wagons, otherwise there will 
always be a difficulty in arranging the loading at the junction. 
Open wagons of metre gauge can easily be made to take 
a load of 10 tons, though with covered wagons this is not 
possible. Such an open wagon complete with brakes, &c., 
will not weigh above 5 tons, which gives 74 tons as the Joad 
per axle, The same figure will apply to covered wagons, since 
the paying load in this case will not be so 

(c) With railways of metre gauge—%t. 54in.—it is scarcely 

ible to make a four-wheeled open wagon carry more than 
Seen As such awagon will itself weigh 24 tons at the most, the 
load per axle will be 3] tons. The four-wheeled carriages of 
such a line will _ about an equal load. It is, of course, 
possible to build narrow gauge lines for a smaller load per 
axle; but the maximum capacity of the gauge is then not 
realised, and such abnormal cases need not be further con- 
sidered. We have then the following as the normal loads per 
axle, to which the locomotives must be made to conform :— 
(a) Standard gauge, 9 toas; (b) metre gauge, 74 tons; (c) 3 
metre gauge, 3} tons. The German Railway Union laid down 
the following as the moving loads, which the rails of light 
railways should be capable of taking :—(a) Standard gauge, 
10 tons ; (b) metre gauge, 7°6 tons; (c) } metre gauge, 5 tons. 
These figures agree well with the forméF, except in case (c), 
where the second figure appears much higher than is neces- 
sary, and in the interests of economy should be reduced. The 
loads per axle given above have been exactly followed with 
success in the case of the locomotives for several railways in 
Germany, and may therefore be accepted as a standard for 


ce. 

(a) General Features of Construction.—The most important 
points in a light railway locomotive are simplicity of con- 
struction, and eas‘ in maintenance and management ; hence 
we draw the following conclusions :—(1) The ordinary forcing 
of the fire by the blast pipe should be retained, at any rate 
in free running ; and the condensation of the exhaust steam 
in passing through populous places, if ever found necessary, 
should be as limited as possible. For with the blast pipe 4°3 
square feet of heating surface, and ‘075 square feet of grate 
surface per indicated horse power are sufficient, whereas with 
anatural draught 11 square feet of heating surface and ‘5 
square feet of so surface would be necessary. Again, a 
continuous condensation would necessitate the carrying of 
about six times as much water as is required for steam, and 
would thus make the engine three to four times as heavy and 
expensive as it need be. The blast pipe has also the special 
advantage that it automatically regulates the generation of 
steam by the consumption, which is not the case with any 
other mode of forcing the air. (2) Tank-engines, with all 
wheels coupled, should always be used. The engine should 

only so heavy as is necessary for givin the uired 
adhesion, and the speed on the steepest incline should be 
fixed at the limit which will allow a boiler suited to this 
weight to produce the necessary amount of steam. This 
— as will be shown further on, is for ordinary tank engines 
about seven miles an hour. If a higher speed is desired, the 
boiler must be made larger than is requisite for the adhesion ; 
this luxury can only be purchased in light railways by using 
a pair of uncoupled wheels for the engine, or by an insufficient 
load for the train. On the other hand, on lines with very 
steep gradients, the requisite adhesion may be obtained by the 
use of special engines designed to carry luggage or passengers 
as part of their load.* (3) All unnecessary complications 
should be avoided, such as counter-weights for balancing the 
moving parts. These increase the expense and weight of the 
engine, and the higher piston speed which they allow is a 
slight and doubtful advantage. (4) The four-wheeled tank- 
engine hitherto described may be considered the normal 
type for light railways under ordinary conditions. Where the 
conditions are unfavourable, or the traffic is heavy, six- 
wheeled tank-engines should be employed. For extreme 
cases double engines of the latter system may be used. These 
give a tractive force for the three gauges above mentioned 

of seven tons, six tons, and three tons respectively. (5) Each 
official on a train may be taken to receive in wages from 6 to 
15 per cent. of the total cost of working. Hence it is evident 
that considerable economy may be produced by a proper dis- 
tribution of duties amongst these officials. On the second- 
German railways it is a regulation that each engine 
must have a driver and a fireman, although from the low 
speed and small size of the engines these are not fully 
employed. There must also be, where the full power of the 
engines is in use, at least two brakesmen, each of whom has 
two brakes under his control. The fireman might well be 
employed as one of these brakesmen. Moreover, if proper 
means were provided for stepping from the locomotive to the 
first vehicle, which is generally a luggage van, and if this 
vehicle were provided with a brake at each end, the fireman 


* Vide Proceedings Inst. C.E., Vol. 61, p. 867, for an account of an 


engine of this 
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could control these brakes also on descending gradients, and 
no special brakesmen would be necessary. If there are any 
goods wagons in the train, they should be placed in front of 
the rear van and nger carriages, whose brakes can 
worked by the guard, so that there may be brake power at 
the rear of the train. (+) Continuous brakes do not seem on 
secondary railways to be worth their great cost, especially 
rey sper that, if there are goods wagons in the train, the 
brakes could only extend over the portion between these and 
the engine, aud such a concentration of brake power might be 
dangerous, especially on sharp curves, As a provision’ in 
case of accident, however, the goods wagons may be fitted 
with lever brakes on Exter’s system, and these may be con- 
nected with a cord running along the train, by the » beret 
of which the whole of the brakes will be applied. This 
system has worked well as a tender brake, and there can be 
no objection to its further extension. In addition to the brake 
gear, locomotives for light railways should be supplied with 
gangways on each side, and with means for stepping on to other 
vehicles at each end, ’ 

(b) Provisions against Fire and the Frightening of Horses.— 
Such provisions are rendered necessary by the fact that light 
railways often run along common roads and through towns 
and villages. All possibility of setting fire to adjacent objects 
must be absolutely prevented by the use of proper spark- 
catchers or extinguishers, and by arranging the ash-pan so 
that no cinders can fall out. The air-door should also be 
placed so high, that the air downwards into the ash- 

, and a special door should be provided for emptying the 
atter. The frightening of horses can only be ra 4 prevented 
by removing from sight everything to which they are not 
accustomed ; and this is not possible. Spirited horses are not 
frightened by engines running without visible steam or smoke, 
but by the sight of a carriage running without horses in front 
of it, or by strong blasts of steam, ¢.g., from a steam-pipe or 
eylinder-cock, or by violent puffs of smoke ; also to a slighter 
extent by the rapidly moving gear of an engine. The first 
cause obviously cannot be prevented, but the escape of steam 
can easily be stopped by the use of an air vessel in the 
exhaust-pipe, by turning the escape from the cylinder-cocks 
and safety-valve into the condenser, and by leading the over- 
flow pipe of the injector into the tank. The suppression of 
all steam issuing from the chimney is of less importance, 
especially consi ring the complication it involves, because 
this steam does not frighten horses unless it blows directly 
in their faces. 

(c) Leading Dimensions jor Light Railway Locomotives,— 
(1) Weight.—Tank locomotive of the dimensions here de- 
scribed will weigh about 90 lb. for each square foot of heat- 
ing surface. It is here assumed that heavier engines will be 
used for the broader, and lighter for the narrower gauges, the 
additional room afforded by the broad gauge being utilised 
by employing larger grate surface and tank capacity ; also that 
the engines are built on the Kraus system, which is lighter 
than any other for the same strength. 

(d) Amount of Useful Steam Generated.—This on the 
steepest inclines may be calculated, exclusive of priming 
water or of steam which may leak t the piston, at 
25 kilogrammes per square metre—say 5 lb. per square foot—of 
heating surface per hour. Any larger evaporation would 
—" economy of working without producing any special 

netit. 

(e) Steam Pressure.—A pressure above 10 atmospheres— 
150 lb.—does not seem desirable, since the cost of repair is 
much increased without any considerable saving of fuel. For 
higher pressures the compound system must be employed. 

(/) Latest point of cut-off. —With full load and on the steepest 
inclines this may be taken at ‘4 of the stroke. With a later 
cut-off there is great loss of economy, and the action is too 
violent, whilst with earlier cut-off and larger cylinders the 
expenditure of steam on the level is too great. With a cut-off 
at ‘4 the mean pressure on the piston is about 97 lb., which 
ag for every pound of steam a performance of work = 
02,000 foot-pounds, assuming the clearance space to be ‘07 
of the cylinder space. 

(g) Tractive Force.—The maximum tractive force may be 
determined as follows:—The adhesion coefficient, with 
sanded rails, may be taken at ‘15, and since the weight of the 
engine may diminish by about 11 per cent., through the loss of 
water and coal, the greatest possible tractive force, neglecting 
friction, will be °15 x ‘89=*133 of the gross weight of the 
engine as given above. The maximum tractive force of the 
mae types of engine will therefore be as in the following 
tal 


(2) (0) | (©) 
Gauge. 4ft. Shin. Sft. 3§in. ft. Shin. 
Weight .. .. .. .. tons} 18 | 27 | 15 | 22°5\ 7-5 | 11°3 
Tractive force .. » [24 | 86 20 | 10 1°5 


(hk) Diameter of Wheels.—For standard gauge this will be 
best taken at 3ft. 3in., or the same as that of the carriages. 
With a speed of eighteen miles an hour the driving wheels 
will then make 2°8 revolutions a second, which is about the 
right number. — wheels are not requisite, whilst 
smaller ones are not desirable, because they increase the wear 
of the rails and tires. For narrow gauge railways, where the 
speed may be taken from twelve to fifteen miles an hour, 
wheels from 2ft. to 2ft. 8in. are suitable, as not giving a 
greater speed than three revolutions per second. 

(i) Length of Stroke.—This should be as great as is consis- 
tent with the highest piston speed, and may be taken at half 
the wheel diameter. 

(j) Diameter of Cylinder.—This may be determined—in 
French measures—by the equation d* 


where r is the coefficient of friction for machines, and, accord- 
ing to Koch, may be taken for locomotives at about ‘011 of 
the weight. 

(k) Grate Surface.—In order to burn an inferior quality of 
coal this should be made as large as space will allow. An 
area of about 1-50th of the heating surface for standard gauge, 
and 1-60th for narrow gauge lines, has been found to eh ope 
in practice. 

(l) Capacity of Tank.—This may be taken at about 34 
cubic feet for each ton weight of the engine. 

(m) Capacity of Coal Bunkers.—This may be taken at 
about 1:1 cubic feet per ton of engine. 

(n) Wheel Base.—For the six kinds of engine specified 
with different gauges this may taken as follows —8-2ft 
9-8ft., S2ft., S°3ft., 6-Gft, respectively. 
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my above particulars are condensed in the following 


ta 


Taste I, 
Leading dimensions of light railway locomotives. 
() b) (c) 
Gauge. Shin. att. 2ft. 54in. 
Weight, fully loaded... tons} 18 27 15 | 22°6 | 7°5 11°38 
Heating surface .. square feet) 430 646 355 177} 269 
Grate surface .. .. | 12°9 0, 90) 4°5 
Pressure .. pounds per sq. in.| 150 15 150 | 150! 150) 150 
Diameter of wheels.. .. inches} 39 | 39 81°75 31°5 24 24 
Diameter of cylinders .. lt 13°4 9°9/ 12°2! 71 8°7 
19°5 | 15°7 | 16°7 | 11°8 | 11°8 
Capacity of tank .. cubic yards} 2°9 4°2, 2°15 3°25) °98 1°45 
Capacity of bunkers 10 “6 “4 
Wheel base feet} 8°2 9S; 8°2| 56°25 6°6 
Tractive force, without friction, } 


(0) Efficiency of Normal Locomotives for Light Railways. 
—S§; on the Steepest Gradient.—As y mentioned the 
speed employed on the steepest gradients should be such as 
will make full use of the tractive force. As the weight of the 
engine has been taken at 90 lb. per square foot of heating 
surface, the evaporation at 5 lb. per square foot of heating 
surface, and the work per lb. of steam at 102,000 foot-pounds, 
the maximum duty per ton weight per hour becomes 
12,384,000 foot-pounds or 6°3-horse power. On the other 
hand, the tractive force for the same unit, including friction, 
may be taken at 321 lb., whence the speed required to deve- 
lope the maximum tractive force is calculated to be about 
7 miles per hour. Any higher speed on steep gradients will 
necessitate either a diminished train load or a forcing of the 
boiler, with increased consumption of fuel and cost of 
repairs. On light railways it should therefore be prohibited. 

(p) Performance on various Maximum Gradients.—This is re- 

resented in the following TableII. This table is constructed 
2 assuming the maximum tractive force at the circumference 
of the wheels to be *133 of the weight of the engine. From 
this is subtracted the machine resistance due to the 7 
which at seven miles per hour may be taken as ‘001, and that 


due to the gradient, which would be +. The remainder 
divided by the specific resistance of the train, which at seven 
miles per hour will be “0022 x M gives the weight of the 


train as compared with the weight of the engine. The actual 
weight of the train is then given by multiplying this ratio by 
the engine weight. 
TI. 
Maximum weight of train on light railways, various gradients. 


By ge Maximum weight of train (tons) on gradient of 
Gauge. Ho 

200| 150/100 80) 6¢ 50, 40| 30 25) 20 


180 146 110 91 50 39 298 
4 220 166 | 186/116 | 75 59 42 
15 2-0 285 /213| 159 122) 92) 75| 42 
3 
2 
2 


33 22°5 8-0 400 | 320 225 183/198 so] 03 49 95 


5h 10-132 107| 75 | 61 46) 38| 30] 21 16 12 


5} 200| 160 118 92) 57 45) 31 25 18 


(q) Speed on Lines with Various Gradients.—This question is 
one of great importance on light railways, inasmuch as the 
cost of fuel, repairs, &c., may be greatly diminished by 
keeping the speed within proper limits. The principle should 
be that the generation of steam should never be materially 
faster than it is on the maximum gradient. ‘This principle 
leads to the formula :— . 


v= 12+ 18 (1 


where v is the proper speed for any gradient a and | ig 
x 


the maximum gradient on the line. (Here v is expressed in 
kilometres per hour, and must be multiplied by ‘62 to bring 
it to miles per hour.) Working by this formula, if the 
maximum gradient rt is less than ae the evaporation re- 
quired on the easier gradients li, very little greater in 
order to give the proper speed on such gradients. 
It) = ina? the evaporation remains sensibly constant. 


If is greater than Ww the evaporation upon gradients 


1 diminishes in an increasing ratio as - is greater, so that 


y 

on the easier gradients on such a line the speed may be any- 
thing up to the maximum allowable, which is fixed in Germany 
at 18 miles an hour. 

(r) Consumption of Water.—The evaporation of the boiler per 
— foot of heating surface per hour was assumed to be 
S5lb. Adding 10 per cent. for leakage, &c., and 20 per cent. 
for priming, the total loss per square foot will be 6°5 lb., or 
say ‘075 of the weight of the engines per hour. The total 
provision of water will be about *12, -11, ‘10 of the weight of 
the engine, according to the gauge; and for safety’s sake not 
more three-fourths of this should be used without replen- 
ishing. Hence for the three gauges a time of 1*1, and 
hours respectively, or a distance of 8:4, 7°7, and 7-0 miles respec- 
tively, is the most that should be run without watering. This, 
however, assumes the train to have its full load (which is very 
seldom the case), and also that the running throughout is on 
the maximum gradient. In fixing the distance apart of the 
watering stations, it will be sufficient to assume a loss of 
three-quarters of that given above, and the nature of the 

ients must, of course, be taken into consideration. A 
watering station for light railways should be of a much 
simpler character than on main lines. For lines of small 
traffic it should consist of a simple pump worked by hand ; for 
lines of larger traffic of an ejector, or pulsometer, worked by the 
engine itself, and drawing water froma well. It is ay 
engine sheds that a tank is necessary, and this may be filled 
through an ejector by the remaining steam of the enginés as: 
they come in, a hand pump being supplied for emergencies. 


, | This tank is — for washing out and filling the boiler, 


and for filling the engine tank before getting up steam, 


4 
i 
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(s) Coaling l 
Slb. of water, but, by Table I., the quantity on an 
engine should not be less than a quarter og Sayre of 
water, it follows that the distance apart of 
stations may be twice that of the watering stations. 


fHE LIQUEFACTION OF OZO AND ITS 
COLOUR IN THE GASEOUS STATE. 
By MM. and J, CHAPpPurs. 

MM. Havrerevitte anp J. Cuappvis have recently pub- 
lished some notes on this subject, which supply interesting in- 
formation. Ozone, such as one usually prepares, possesses so 
little tension in oxygen, at most 53mm., that the physical pro- 

ies of this body are hardly known and distinguished from 

ose of oxygen. The difficulties which Soret has so ably over- 
comein determining the density of ozone by operating on weakly 
ozonised oxygen are known. One of the fixed physical proper- 
ties of this body is its heat of formation, which was accurately 
determined by Berthelot, in spite of the state of dilution in 
which it is found on leaving the apparatus for ozonisation. 
The preparation of a mixture very rich in ozone is then 
the first condition to be fulfilled, in order to acquire new 
notions of this curious body. We have already established 
the fact that the isomeric transformation of oxygen submitted 
to electricity obeys simple laws, and that the proportion of 
ozone increases but very little with the pressure for every 
temperature, whereas, in passing from 20 deg. to — 55 deg., the 
proportion of ozone increases fivefold. oved from the 
action of electrical discharges, the mixture of oxygen and 
ozone ceases to be a homogeneous and balanced system ; in 
ite of that, the mixture is preserved without appreciable 
teration as long as a constant temperature is maintained, if 
‘we operate on it below Odeg. This relative stability of ozone 
allows us to compress the mixture, and to obtain the tensions 
of ozone of several atmospheres. As it is necessary to prepare 
ozone, destined for these experiments, under the st t 
ible tension, one must ozonise oxygen at a very low 
mperature. Consequently the oxygen remains a quarter of 
an hour in an apparatus of alternating discharges, whose con- 
centric tubes of thin glass are dipped into chloride of methyl, 
then one it into a test tube, terminated by s capillary 
tube of the Cailletet apparatus. This reservoir, of about 
60cc., at first empty and kept at — 23 deg., not being able to 
fill itself at one time under a pressure approaching 760mm. 
is put rapidly in communication, five times successively, with 
the electric apparatus, the capacity of which cannot exceed 
20cc, Ina quarter of an hour one succeeds by this method 
in filling the test tube with a mixture of oxygen and ozone, 
very fully charged with the latter gas. The test tube is then 


taken away from the chloride of methyl and separated from | SP@" 


the electric apparatus, and the gas which it contains is driven 
slowly back by mercury, cooled to 0 deg. in a capillary tube 
maintained at — 23deg. The mercury which transmits the 
pressure of the hydraulic press does not impoverish the 
— mixture as quickly as might be feared ; a solid glaze is 
ormed on the surface of the metal which rapidly limits the 
action ; the heating of the gas — compression is more 
formidable. In spite of these difficulties one succeeds in 
increasing the tension of the ozone to a considerable degree. 
From the first working of the piston, the capillary tube 
becomes of an azure blue; this coloration is intensified in 
proportion as we reduce the volume of gas; and if the ten- 
sion of the ozone is brought by the compression to be one of 
several atmospheres the gas is indigo blue, and the meniscus 
of mercury, seen through the gas, is then of a steel blue. 
The blue colour of the gas becomes less intense, and the 
mercury regains its usual metallic appearance as soon as 
the tension of the ozone diminishes. The preceding mixture 
contains enough ozone for one to observe a thick white mist 
at the moment of the expansion which succeeds a compression 
of 75 atmospheres. It is not then necessary to compress the 
ozonised oxygen as much as the pure oxygen—300 atmospheres 
—in order to determine by a sudden expansion the momentary 
formation of a mist, a certain sign of liquefaction or even of 
solidification.’ 

A comparative study of the mixtures of oxygen and ozone, 
and those of oxygen and carbonic acid, shows that in very 
comparable conditions the expansion ought to be sensibly 
stronger with the ozone than with the carbonic acid for one to 
begin to perceive a mist. The ozone would then be a little 
easier to liquefy than the carbonic acid. The mixture of 
oxygen and ozone contains an explosive gas, and should 
always be compressed slowly and cooled ; for if one does not 
meet these conditions the ozone decomposes with the escape 
of heat and light, and there is a loud report accompanied by a 
flash of yellowish light. Berthelot has found that the trans- 
formation of oxygen into ozone absorbs 14 cal. equivalent to 
8 (0° = 2%gr.); the ozone may then be placed beside 
explosive gases ; our experiments show that, like them, this 
body is susceptible to sudden decomposition. 

One may observe a portion of these new facts by com- 
pressing the oxygen which has gone slowly through the 
electric y preps at ordinary temperature; for if we 
compress this gas rapidly in a capillary tube, placed in some 
water at 25 deg., we often destroy the ozone with explosion, 
but if this same gas is cooled at — 23 deg., the ozone which it 
contains may be brought to a tension of 10 atmospheres, and 
be ~ hours in of 

ressure, if the is m a 

It is ascertained then almost equally clearly as in the pre- 
ceding experim-nt that the ozone is a gas of a beautiful azure 
blue, for its colour is so intense when we increase its density 
tenfold, that we have been able to see it in a tube of 0°001m. 
internal diameter, when we were —s in a very poorly 
lighted room in the laboratory of Ecole Normale. It is 
then established that ozone under a strong tension is a 
coloured gas—but may the same be said of ozone at the tension 
of some millimetres? The blue colour characterises the ozone 
as surely as its smell, for at all the tensions we find it on 
examining the gas to a sufficient depth. It suffices in order 
to make this manifest to in’ between the eye and a 
white surface a tube of Im. in length, trav by the 
current which has passed through the electric apparatus of 
Berthelot. The colour which the gas then possesses reminds 
ene of the blue colour of the sky. This blue is more or less 
deep, in proportion to the time the oxygen has remained in 
the apparatus, and it is consequently more or less rich in 
ozone. As soon as we stop the electric tube the coloration 
disappears, the 


Sunes ozonised oxygen being replaced by pure 
"ithe following numbers, from a paper by the same 
authors in Compt. Rend., are of interest, as showing the exact 
influence of temperature and pressure on the ozonising of 


Stations.—Since 1 Ib. of coal will evaporate about 
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oxygen. Diminution of pressure does not tend to increase 
ozone produced, but decreased 
ex a marked action in increasing the amount of o: 

transformed into ozone :— 


Tension Tension of ozone. of ozone t. 
20°. 100° 0% 20°. 100° 
7 108°70 82°84 5396 — 0214 0149 0106 — 
380 51°68 88°76 81°54 148 0°204 0°152 0°125 O-0117 
800 40°20 8060 2220 — 201 016250112 — 
225 24°80 22°95 15°52 0°088 O0°191 0°153 0°104 0°0118 
180 22°30 1658 1052 — O181 0137 0089 — 


CASTLEFORD MARKET-HALL. 

Ow pages 476 and 480 we give illustrations of the newly- 
constructed Market Hall at Castleford. The = plan, 
section, and elevation are shown on page 476. The design is 
Gothic in the treatment of the masonry, both externally 
and internally, the character relating to the period of transi- 
tion from early English to decorated. The principal entrance 
is from Carlton-street, by an arcade 105ft. long by 43ft. wide, 
the front elevation of which is of red brickwork, with 
facings of Bradford stone. This is pierced by an archway, 
124ft. high by 9ft, wide, the opening of which is secured by 
a pair of strong ornamental wrought iron gates, provided 


with espagniolette bolts, balanced and ——— up and down | M 


at one movement of the brass handles. Over this archway is 
a clock tower of brickwork, surmounted by a light railing of 
wrought iron, and ornamental finial. At each side of the 
entrance are shops with plate glass windows. Shops, sixteen 
in number, are ae provided at each side of thearcade. The 
roof of these form two galleries, reached by two flights of 
steps at the upper end, and one flight at the lower end, b 
which latter communication is effected with the Market Hall. 
Balustrades of cast iron, with a plain oak handrail, protect 
gene. The roof of the arcade is of wrought iron, sup- 
x by eight cast iron columns with foliated capitals, and 
ighted by two skylights. 

At the lower end of the arcade, a spacious arch for 
carriages, and two side arches for ngers, give access to 
the Market Hall. This is a lofty and well-lighted structure 
of brick, 160ft. long by an average width of 140ft. It is 
divided by sixteen cast iron pillars into four spans running 
east and west, two of which are 47ft., and two 32ft. wide. 
The details of these are shown on page 480. The columns 
sustain wrought iron lattice girders, from which spring the 
principals, 9ft. apart at their centres, supporting the roof, 
which is covered first with grooved ing, and second, 
with Cumberland slates. At the summit of each 
span is a lantern of pointed arches of cast iron, with open 
louvre boards at each side for ventilation, and skylights at 
the top. Skylights are also provided at the north side of each 
. Four of the columns act as fall-pipes for carrying off 
part of the rainfall, which is collected from the roof by 
broad-stepped lead + ape Lead gutters and aprons are 
fixed to all the skylights, and lead flashings to the copings, 
lantern castings, and louvre frame bases. A road 12ft. wide, 
and paved with Gin. setts run in with pitch, traverses 
both the arcade and three sides of the market hall, 
and is narrowed to 9ft. on the fourth side. Against 
the walls of the building, and abutting upon the road, 
extend some twenty-seven shops, six of which, on the 
west side, are set apart for fish, game, and poultry, 
and sever on the north side and three or the east 
side for meat; all these are ventilated with open wooden 
lattice heads, and furnished with improved spring shutters. 
The rest are intended for fruit and fancy wares. The central 
area is occupied by sixty-five lock-up stalls of timber, varying 
in size, and constructed in ten blocks, five on each side, with 
a passage in the centre running north and south, and four 
passages, 104ft. wide, running east and west. The entire area 
of the shops, stalls, footings and ges is constructed of 
cement concrete by Messrs. Wilkinson, of Newcastle. 
Cellars with concrete floors are provided to thirty-five of 
the stalls. Two complete systems of drainage are provided, 
one for sewage and one for top-water, with needful 
appliances for ventilation, flushing, and inspection. A 3in. 
water main is laid round the entire building, with one sluice 
valve, five wells and fountains for drinking and the use of the 
tenants, and three hydrants or by which, in case of 
fire, three strong jets of water can be thrown over the highest 
part of the roof at one time. Gas is brought by a 3in. pipe 
through a dry meter, which is calculated to supply over 2000 
lights. The general lighting is effected by sunlights in the 
roof, two in each span of the hall and twoin the arcade ; each 
sunlight has sixty burners. A jin. branch is led into each 
shop, and it is intended that this shall supply heat by means 
of gas stoves. 

n addition to the arcade entrance there are three gates for 
carriages, with approach roads paved as already described, 
and with concrete footpaths. A commodious building, with 


retiring places for both sexes, is provided at the north-west | be 


end of the hall, in which the trough closet system is adopted. 
All parts of the building are protected from lightning 
by Sanderson’s ribbon conductors. The works were com- 
menced in September, 1878, but were delayed by the failure 
of one of the contractors and by severe weather nearly eight 
months. The total cost of the hall and the roads of approach, 
including engineer’s commission and superintendence, was 
£11,275 ; that of the hall and arcade, £10,875, or 3°08d. per 
cubic foot of the total content. The original estimate sub- 
mitted to the Local Government Board was £10,500. Mr. 
Malcolm Paterson, C.E., of Dewsbury, and Mr. William 
Whenter, of Leeds, were the joint engineers for the work. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE annual ag was held on Tuesday, the 2ist of 
es ag . W. H. Barlow, F.R.S., the president, being in 
air. 

At the last annual general meeting a question was asked as 
to whether it was compulsory upon every member to vote for 
the full number of persons required to constitute the Council, 
or if, to put an extreme case, a balloting list containing only one 
name would be valid. In reply the then 
man, stated that, as the bye-laws provided only that the number 
remaining on the list should not exceed the number to be elected 
to each respective office, this had always been interpreted to 
mean that a list would be valid with a less number, and instruc- 
tions to this effect had invariably been given to the scrutineers. 
As it seemed desirable that any doubt which might exist should 
be settled by a advice, counsel’s opinion had since been taken, 
and was entirely confirmatory of the view expressed by Mr. 
Bateman. At the same time counsel had pointed to the possi- 


os of a full Council not being elected, and to the inconvenience | Th 


might thereby ensue; and moreover, apart from this possible 
source of inconvenience, the Council were of opinion that, in so 
ay the important a matter as the election of the governing 


, the interests of the Institution rendered it incumbent.on ' 1 


each voter to record his judgment in respect of the whole'n 
of be returned passed on the 2nd of Dece: 

e amen ye-laws, on the 2nd of mber, 
having now been in force two years, it was thought sidehan "6, 
refer to their operations in regard to candidates seeking to belong 
to the Institution, The main purpose of the amendments was to 
separate the professional from the non-professional ° 
and it was provided that only those — who had been 4 
larly educated as civil engineers, and were engaged in the d 
or the construction of wor' ing within the province of 
civil—.e., civilian—engineer, should be eligible for election into 
the corporation, unless, indeed, the candidate had 
the profession on his own account for at least five years, and had 

acquired a considerable degree of eminence in the same, 
when he might be recommended for ballot as a full member, In 
the future “* Associates not entitled to the privileges of corporate 
membership,” were not to be civil engineers by profession; and 
it had been deemed desirable, so as not weey to raise the 
number of this attached class, to recommend for election into it 
only such as were a in their particular walks of life, 
Attention was called to these facts, so that persons without the 
requisite qualifications —— be dissuaded from making applica. 
tions for admission, which would end in Sorgpetainnet. Not. 
withstanding these limitations the i in the bers 4 
posing the Institution had been at the rate of upwards of 4 per 
cent. during the past twelve ths. The elections had comprised 
two Honor: Members, forty-three Members, 129 Associate 
embers, and sixteen Associates—including one restored to the 
list—together 190. On the other hand, the deductions from 
deaths, resignations, and erasures from the register, had been 
sixty-eight, leaving an effective increase of 122, and making a 
present aggregate of 3082. With respect to the class of Students, 
although 159 were admitted, the increase had only been twenty- 
nine, owing to 130 having withdrawn from the list ; but of that 
number fifty had been elected Associate Members. There were 
now on the books 613 Students. 

The vor had comprised income proper £11,187 16s. 2d.; 
capital £2705 10s, 6d., and dividends on Trust Funds £432 0s. 64. 
i a total of £15,015 7s, 2d. The general expenditure had 
reached £11,896 4s, 1d.—of which nearly one-half was for publi- 
cations—the premiums out of Trust Funds had absorbed 

12s. 3d., and there had been invested £3090 9s. 8d., bring- 
ing up the payments to £15,376 6s., so that the cash balance in 
hand was leas by £360 18s. 10d. than at the same date last year, 
and was actually £347 9s. 2d. on the 30th of November, 1880. 
The above expenditure included £661 6s., being the payment 
of arrears of local rates for 1878 and 1879, as well as legal 
expenses in connection with the action and appeal against 
such payment, in which the Institution had been defeated. 
The nominal or par value of the Trust Funds under the charge 
of the corporation was £14,642 13s, 10d., and of the Institution’s 
investments £34,094 1s. 8d., the combined funds amounting to 
£48,736 15s. 6d., or equal to £15 16s. 3d. per head of the Cor- 
porate Members. This was exclusive of the value of the premises 
—leasehold—which were insured for £12,660, and of the library, 
furniture and effects, which were insured for £20,000. e 
income per head of all persons belonging to and attached to the 
Institution was £3 2s. in 1870, and £3 4s. 7d. in 1880, the excess 
being due to the large increase in the dividends on investments. 
The disbursements per head came to £2 11s. 6d. in 1870, and to 
£3 4s. 6d. in 1880, the issue of ‘‘Minutes of Proceedings” 
having in the interval been extended from two to four volumes 
annually, and exceptional expenditure, as already stated, having 
been incurred in the past year. 

During the last session twenty-four ordinary meetings were held 
for reading and discussing papers, when the average attendance 
was 63 Members, 61 jiate Members, 13 Associates, 46 
Students, and 56 visitors, together 239. At the annual general 
meeting 10 per cent. of the Corporate Members were p t 
The average attendance at the Students’ meetings had only been 
twenty-seven, or 4°43 per cent. of that class. 

e four volumes of “‘ Minutes of Pr ” were, as a 
rule, of increased bulk, and more fuily illustrated than vious 
volumes. This was in great measure owing to the development 
of the written communications on the papers read, which now 
formed a separate and easily distinguished division under the 
head of “‘ Correspondence.” In this way non-resident Members 
and others were afforded opportunities for ag their views, 
and foreign engineers of known authority had likewise been 
invited to contribute, and had most courteously responded to the 
invitations that had been addressed to them, by which a much 
wider and a more varied range of practice experience was 

btained. The vol had also included a greater number of 
short selected papers—not read at the meetings—and the 
abstracts of papers in foreign technical journals, which were 
undiminished in interest and in value. 


in the ‘* Minutes of Proceedings.” The Council capeettel te find 
that, with some important exceptions, there had been a decided 
falling off in the standard attained in the period immediately 
following the establishment ot the Student class, say between 
1867-72, and that, notwithstanding there were now about four 
times as rane Seite on the list, there seemed to be a greater 
difficulty in obtaining papers. 

The steady and marked of the library would be a 
matter of satisfaction to all the Members, and it might justly 
regarded as the acknowledged centre for reference and for 
study on all engineering subjects. During the year nearly 200 
complete works had been presented, besides numerous tracts 
and pamphlets, and many valuable English and foreign technical 
works had n acquired h The foreign serials 
regularly received numbered 152, and formed a distinct feature 
of the collection. 

In concluding the report, the hope was expressed that the 
Members would continue to labour for the advancement of the 
Institution, bearing in mind that by its means not only was 
the science of civil—civilian—engineering everywhere 
but that the Members, though sca throughout the world, 
still had one common bond of union. 

The report having been adopted, the premiums and 
awarded at the close of the last session were presented by the 
President, to whom the thanks of the meeting were unanimously 
voted, the services of the Vice-Presidents and Council, and of 
the Auditors, being similarly acknowledged. 

The scrutineers reported that the following gentlemen had 
been duly elected to fill the several offices in the Council for the 
ensuing year :—Mr. James Abernethy, President; Sir W. G. 
Armstrong, C.B., F.R.8., Sir J. W. Bazalgette, C.B., Mr. F. J. 
Bramwell, F.R.S., and Mr. J. Brunlees, Vice-Presidents; Mr, 

. Berkley, Mr. G. B, Bruce, Sir John Coode, Mr. E. A. Co 
Mr. A. Giles, Sir Charles A. Hartley, Mr. H. Hayter, Dr. 
Pole, F.R.S., Mr. R. Rawlinson, C.B., Mr. A. M. Rend 
Dr, C. W. Siemens, F.R.S., Mr. D. Stevenson, Sir W. Thom- 
son, F.R.S., Sir Jos. Whitworth, Bart., F.R.8., and Mr. E, 
Woods, other members of Council. 


Sours Kensineton Muszum.—Visitors during the week'ending 
Dec. 18th, 1280:—On Monday, bag and Saturday, free, 
from 10a.m. to 10 p.m., Museum, 7993; mercantile marine, 
building materials, and other collections, 3172. On Wednesday, 
ursday, and Friday, admission 6d., from 10 a.m, till 4 p.m., 
collections, 222, “Total 14,908 Average 
collections, ‘0 verage of corresponding w 
19, Total from the opening of the Museum, 


! 
| 
| 
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; Fourteen papers were received from Students, of which eight 
were read on as many evenings, and six were returned as unsuit- 
able. The Council had had pleasure in awarding a Miller 
Scholarship and four Miller prizes to five out of the eight 
| 
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THE PRACTICAL STRENGTH OF BEAMS. 
By Mr. Baker, M. Inst, 

“THE theory of transverse stress has engaged the attention of 
mathematicians for many years, and certain h eses have been, 
and stiJl are, generally accepted, altho’ every ractical 
engineer knows that, in the majority of cases, the calculated 
results based yy these hypotheses are widely at variance with 
thoge obtained by experiment. Engineers, however, cannot afford 
to wait until a rational theory of transverse stress is agreed upon 
and no doubt many engineers besides the author have framed 
certain rules for their own apiionen, which have given results 
agreeing with experiment, and otherwise answered their purpose 
as well as if an unassailable theory had been arrived at. A com- 
— of these practical rules can hardly fail to be useful, both 

the scientific experimentalist who has leisure to make special 
tests to elucidate a theory, and to the engineer whose first object 
is to make sure that his structure possesses the required a 
The author, therefore, proposes to illustrate, as brief as possible, 
the method of calculation which he has found, during the past 
fifteen years, to give satisfactory results in the instance of many 
thousands of tons of beams of every variety of cross section. 

f all classes of iron and steel beams, rails hold the most 
important position; for not only do they outnumber all other 
descriptions of by hundreds of millions, but at least a 
thousand pieces of rails are tested to destruction, purposely and 
in actual work, for every single specimen of rolled joist or rivetted 
girder. ls, therefore, and at the present time steel rails, are 
entitled to first consideration, and the pe applicability of 
the methods of calculation set forth will be subsequently tested 
by a com n of the calculated and experimental resultsin the 
instance of other forms of beams and ers. The experience 
gained from the tests of upwards of a hundred thousand tons of 
steel rails has satisfied the author that there could be no more 
fallacious way of comparing the merits of two sections of rail, as 
regards strength, than by taking a specimen of each at random 
and testing one against the other as a beam. As ordinaril 
manufactured the strength of steel varies so widely that by suc 


@ process it pigs be concluded that a 60 Ib. rail was as strong as 
an 84lb. rail, beth being well designed sections and of a good 


quality of steel. A large number of specimens must be tested to 
obtain ave results equally trustworthy with those which can 
be obtained by ve f unskilled person, in less than an hour, by the 
simple mechanical process of investigation set forth in this p* U 
Although the stress occurring upon a rail in actual wor a 
matter outside the limits of theoretical investigation, it has been 
conclusively demonsti in practice that a certain transverse 
deg is desirable ; and it is expedient, therefore, for the engi- 
neer in all cases to ascertain whether a proposed rail 
desirable or not. al 
in paper, the problem presen y across sleeper road appears 
to be Kicntical with that of a continuous girder bridge of oon or 
pare 9-9 and the late Mr. Heppel and many others have so 
treated it.t Asa matter of fact this method is entirely wrong, 
both on theoretical and practical grounds. Theoretically so, 
because the rail rests upon elastic supports in the form of com- 
pressible wooden sleepers, and practically so, because of the 
uncertainty as regards encking of ballast and state of decay of 
the timber. The experiments of Baron Von Weber, M. Inst. 
C.E., have shown} that an average wooden sleeper compresses 
about one-fifth of an inch under a ure equivalent to the 
weight on a heavy driving wheel; and as an ordinary rail would 
deflect only that amount if the sleeper were entirely removed, and 
the rail a a pe x the adjoining ones, it will be seen at once 
how utterly misleading must be ey bee ne based upon the 
hypothesis of rigid supports. bably the most correct 
en be to look upon a rail in the same light as the dis- 
tributing girder of a suspension bridge, since, within certain limi 
the required strength will not be affected by the distance apart o 
the points of support or suspension. Take for illustration the 
common case of a flange rail, laid direct on a bridge floor, 
for ced simply of 8in. planks spanning the 14ft. or 15ft. 
e between the main girders. Here the deflection of 
e rail between any pair of the most heavily loaded 
wheels will be small compared to the deflection of the 
planking, so the rail acts a true distributing girder with cal- 
culabls strains. To distribute the weight, say, of a 45-ton six- 
wheeled tank engine having a 15ft. wheel base, with approximate 
uniformity over the planking, the rail must obviously be strong 
enough, as an imperfectly continuous beam of 7ft. 6in. span 


tocarry 
a distributed load of at least 1 ton per lineal foot. Allowing 
one-half of the maximum reduction obtainable perfect con- 


tinuity, the maximum bending moment on Af rail will be 
5 X x 12" 
— xe = 70 inch-tons—a stress which an 80 Ib. iron rail 
could very well sustain, as it would be about one-fourth of the 
breaking stress. Having reference to the elasticity of the 
eapes, imperfections in packing, and other contingencies, it is 
probable that the above case not unfairly represents the condition 
of a rail in an ordinary piece of permanent way; and it follows 
that, however close the sleepers be spaced, even to touchi: , the 
rail must have the stated transverse strength, or it will not distri- 
bute the weight over the ballast without itself being strained 
beyond the limits found advisable in wrought iron structures sub- 
ain, practical contingen at pe sepneia ecayed sleepers and 
bad ballasting, clearly indicate that the prhewe: | of the rail in a 
cross-sleeper road should be sufficient to carry the load without 
exceeding the limit of elasticity, even if one intermediate sleeper 
were wholly removed from under the rail, Allowing as before 
for imperfect continuity, it will be obvious that the distance 
Fae of the sleepers must be something less than one-fourth of 
e wheel base of the before-mentioned 45-ton tank engine, or 
3f.. 9in., or the stress would be double that occurring on the 
ank oor, and consequently reach the limit of elasticity. 
Vith the sleepers 3ft. apart the 80 lb. iron rail would not be 
manently bent by the heavy engine, even if an interm 
sleeper failed, as in practice is often the case, to yield any sup- 
the “Metropolitan Railway th 
n the Metropolitan way the average breaking weight 
of the original rail, when ly worn, would not = 
than 16 tons, if one of the intermediate sleepers failed to su 
rt the rail. As the weight on the driving wheel s 
tons, plus the amount due to tions and other 
contingencies in working, it follows t under the latter 
conditions, the strain would pass the limit of ce ag and 
that after re bendings, the rail would break through 
the holes in the bottom flange. This was found to happen in so 
large a number of instances as to indisputably establish the 
fact that the limit of elasticity was enema Bm and that 
the repeated bendings under the five-minute train service broke 
the rails by tension at a point where, if the supports were only 
approximately rigid, compressive strains alone would. occur.. 
ere are sound theoretical grounds, therefore, for the conclusion 
long since arrived at in practice, that an 86 Ib, iron rail, with 
sleepers 3ft, apart, is the lightest permanent way which it is 
expedient to adopt for heavy traffic, if it is intended to 
avoid strains beyond the elastic limit, and the ‘“‘bad top” so 
characteristic of not a few lightly-railed but heavily-slee 
merican lines, A steel rail on the average may be considered 
as about 50 per cent. stronger than an iron rail of the same sec- 
tion, and it was not unreasonably assumed at first that the intro- 
duction of steel would lead to the use of correspondingly lighter 
rails; but this has not proved to be the case in practice, probably 


for the follo reasons :—The effective stre of a rail is not 
its strength when new, but when worn, = as a steel rail 


* From the Transactions of the Institution of Civil 
of Proceedings 


| Vide Minutes Inst. C.E., vol. iv., p. 89. 
“Die Stabilitutdes Geftiges des 1869, 


possesses | pern 


is expected to become disabled only by fair w: away of the 
head for Zin., or even more, and it 
is necessary to compare the strength of the steel rail so worn with 
that of the less worn iron rail; and if this is done, it will be found 
that a considerable call is ultimately made nyse the increased 
strength of steel, though the rails when new be of the same weight. 
The reintroduction of the ‘‘bull-headed” rail of 1835 is both scien- 
tifically and practically right, because it provides a large area 
for wear in the head, and recognises the fact that the top and 
bottom tables of a rail are each subject to alternating tensile and 
compressive strains of equal intensity, and require therefore in 
the worn rail equal areas. A well-proportioned bull-headed steel 
rail will lose at least 25 per cent. of its weight, and 25 per cent. 
of its strength before the top table is unduly worn; so, having 
reference to this fact, and to the t variation in the strengt! 

of the steel in rails, it would be clearly inexpedient to make the 
large reduction in weight, which superficial investigation might 
at first indicate, as a consequence of the substitution of steel for 


ron. 
A consideration of the probable strains occurring in a rail is of 
great interest, as affording beyond all comparison the most im- 
t data for arriving at trustworthy conclusions in matters 
relating to the endurance of iron and steel under severe stresses. 
As already observed, no other class of beam includes a tithe of 
the number of examples, nor is any other description of beam 
subjected to the millions of repeated bendings, and instantaneous 
reversal of strains, that a rail undergoes in ordinary working. 
One consequence. of the substitution of steel for iron in rails 
has been a greatly increased difference in the maximum and 
minimum stre’ of a given piece of permanent way. It is 
extremely difficult to insure even a moderate degree of uniformity 
in the strength of the steel rails, manufactured from a given 
specification. In one lot of about 20,000 tons, rolled in three 
ifferent works, the author found in each instance that the 
tensile strength of rejected raila ranged at times from about 32 to 
54 tons per square inch, though the average of the whole, judging 
from the tests, must have been within 5 per cent. of that aim 
at by him, namely, 40 tons. Here there occurs a range of 
nearly 70 per cent., which is far greater than anything the 
author has met with in the instance of iron rails. It is worthy 
of note that the recent exhaustive inquiry of the Pennsylvanian 
i Company into the comparative endurance of rails of 
different degrees of hardness, has led to the specification of steel 
having as low atensile strength as 29 tons per square inch. Steel 
rails of this description would be little more than 10 per 
cent. stronger than good iron rails of the same se<cion, 


this great 
sacrifice of eee ye Where the 
icious plan of making holes in the — 
in force, as it is on some Irish lines, the steel undoubtedly can 
hardly be too soft; and in such cases the author aims at a mean 
tensile stress not exceeding 35 tons per square inch, in lieu of the 
40 tons which he otherwise adopts. Although the tensile strength 
and ultimate extension afford perfectly satisfactory evidence of 
the quality of steel in the form of rails, the necessary tests are 
inconvenient and costly in ——. The rough and ready 
falling weight test is simple and effective, but it is not possible to 
deduce directly therefrom the strength and ductility of the steel. 
The lever test is next in order of simplicity, and the results thus 
obtained, when properly interpreted, do disclose those elemen’ 
as completely as if the cost and labour had been incurred o 
laning out strips and testing them under direct tensile stress. 
me simple and trustworthy plan, of converting results obtained 
under transverse stress into the equivalent results under direct 
tensile stress is thus a desideratum of no little practical import- 
ance ; and the author now submits the method which he has found 
satisfactory in the instance of many thousands of tons of rails of 
large ber of experiments sh 
e average of a very num OW 
that as regards deflection under transverse stress, a rail as a beam 
behaves exactly in accordance with the ordinarily accepted theory. 
with this important distinction, that the maximum deflection 
within the elastic limit is ter than theory would indicate, 
by an amount ranging from 5 to 50 per cent., ay es the 
cross section of the rail, Experiments by Mr. W. H. Barlow,* 
F.R.S., President Inst. C.£., on other descriptions of beams 
would have indicated such a conclusion, and that. the increase in 
the elastic deflection, as in the elastic ultimate strength, 
must necessarily be included within the limits of 0 and 70 per 
cent., because the increase is nil in the instance of a steel- 
plate girder with a thin web, and averages 70 per cent., in a 
solid bar of rectan cross section. In estimating the pro- 
bable increase in the case of a beam, such as a rail having a 
cross section between these two extremes of girder and bar, 
the first impulse naturally would be to assume that it would 
approach the limit of 70 per cent. in the same proportion as the 
section of the rail approached the solid rectan; 


is to wk that the increase would be 70 per cent. 
multiplied by the sectional area of the rail, and divided 
by the area of the enclosing simple 


rectangle. 

assumption the author has found to be sufficiently near 
the truth for all practical purposes, as it leads to equally 
useful_results when spplied to a 5in. flange rail—the widest 
now rolled—and to a bull-headed rail with a 2in. bottom fian 
Any great refinement in calculations of this sort is wholly 
unnecessary, for there is reason to suppose that every cubic 
inch of steel in a rail differs somewhat in tensile strength from 
its neighbour, whilst internal tension and other elements further 
complicate results. All that can be attained, and all that is 
—— necessary, is a knowledge of the relative strengths of 

ifferent cross sections of rail, and of the absolute strength of a 
given rail made of steel, of a stated tensile strength, within a 
sufficiently small percentage of the actual results obtained, notin 
a few, but in a fairly 1 number of direct experiments. Accept- 
ing the above hypothesis as to increased strength under trans- 
verse stress, it is only n to know the moment of resistance 
of the cross section of the railas a oe, or the effective depth 
in inches multipled by the effective flange area in square inches, 
to be enabled to convert results obtained under transverse stress 
into their equivalents in direct stress. The required moment of 
resistance, and otherinformation, are readily obtained mechanically 
as follows:—({1) Cut a template of the rail out of asheet of tin- 
or thin zinc, and alsoa strip lin. wide, and about 10in. long. 

lace the template in one of a pair of letter scales, or cheap labora- 
tory scales, and balance it by cutting a portion off the lin. wide 
strip. The length so cut off will obviously give the area of the 
rail in square inches, and this multiplied by ten will be the weight 
in poun Ber yard if of iron; if of steel, add from 2 to 3 per 
cent. (2) Balance the template flatwise on the point of a needle 
to obtain the centre of Epes / and neutral axis of the given cross 
section. (3) Transfer the neutral axis so obtained to the drawing 
of the rail. In the bull-headed section this axis will of course be 
nearer the top than the bottom of the rail, in the flange section 
generally the reverse ; in either instance set up, or set down, as 
the case may be, a horizontal line a to 6 at the same distance 
from the neutral axis as the ctod. By a series of perpen- 
dicular lines, transfer the width of rail flange, thickness of web, 
&c., to the lines a to 6 and c to d, and draw lines radiating to the 
neutral axis, as shown on Figs 1 and 3, theintersection of which 
with the horizontal lines indicating the thickness of head and 
flange, &c., will at once give the boundaries of the areas of 
uniform s' as shaded on Figs. 2and 4. (4) Cut templates of 
these figures out of tin-plate or zinc as before, place one in each 
scale-pan of the balance, and if correctly executed, the — of 
the portion above the neutral axis will exactly balance that below. 
Put both templates into one pan, and balance them by cutting a 


portion of the lin. wide strip, when the | so cut 
off divided , &. will of course give the area of template, 
_|or as it may be termed the effective flange area of the- rail. 


* Phil. Trans, Royal Society, 1855-57. 


= 
(5) Balance each template on the point of a needle to obtain the 


centre of gravity. nsfer these centres to the drawing, and 
the distance between them will give the effective depth of the 
rail, which a. by the area will give the required moment 
of resistance. e latter may also be quickly obtained with 

sufficient degree of accuracy by cutting the templates oust 
drawing paper, and finding the centres of gravity as before by 
balancing, but calculating the areas instead of weighing the 
templates. The moment of resistance so determined wili be the 
minimum moment applying to the lower portion of a buil- 
headed rail, and, gene’ , to the appa portion of a flange rail. 
The effective moment of resistance for the other half of the rail 
will obviously be greater, in the inverse ratio of the distances 
of the extreme fibres from the neutral axis, as exhibited in the 
application of the above method of calculation to the solution of 
the following problems respecting a bull-headed rail and a 
flange rail:—(a) A bull-headed raji, 5°6in. deep, by 2°5in. 
wide, weighing 824 lb. per yard, sustains an titimate load 
of 35 tons applied at the centre of 60in. bearings; uired 

in. deep, by 4°75in wi weighing 7 
per yard, is made of steel resistance 


Fic 


FIC.2 


FIC.3. 


FIC, 4: 


Pd 


~ 


a 


e d 


of 43 tons per square inch, and an elastic limit of 54 per 
cent.; required the weight applied at the centre of 60in. bear- 
ings, which the rail will support without permanent set. Dealing 
first with the bull-headed rail:—(1) On weighing the zinc 
template of the rail the sectional area is found to be 8°05 aquare 
inches. (2) On balancing the template on the point of a needle 
the centre of gravity, or the neuiral axis, proves to be 2°57in. 
from the h and 3°03in. from the bottom flange of the rail. 


wn, and templates in zinc pre- 
(4) On weighing the pe 


the “‘effective flange area” therefore is 2°4 squareinches. (5) 

Balancing the templates on the point of oan the centre 
gravity of the upper template proves to be 1°74in. above the 
neutral axis, and of the lower template 2‘3lin. below the same 
point. The “effective depth” consequently is 4"05in. and the 
moment of resistance M = 2°4 square inches x 4°05in. = 9°7. 
The ‘* a ” tensile strain f, on the steel under the given 

i will there! 


load of 35 tons at the centre of 60in. 
— 35 x 60" _ 
f= x97 54 tons per square inch. 
8°05 sq. 
The ratio of the rail to the enclosing rectangle is es 
= 0°67, which, multiplied by 70 per cent., gives 40 per cent. as 
the probable difference between the: “‘ apparent” e strength 


developed under transverse stress, and the direct tensile strength 
of.the steel of which the rail is made. Dividing the calculated 
54 tons “apparent” strain by 1 + 40 per cent., the equivalent 
direct tensile strength = if = 38°6 tons per square inch, 

(To be continued.) 


THE IROM, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON. , AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue week has been most distinguished by the firmness of prices 
in all descriptions of high-classiron. The marked bar firms who 
adhere so firmly to their list quotations have yet been doing in 
the year, perhaps, a, Be es time. One firm has done only 
quarter time, against time last year; and it costs 5s. a ton 
more now to make bars at eta per ton, than at the time when 


t | that price before regulated 


es. 

Common bars, on the contrary, have been made in larger 
quantities in the year, and they are this week to be bought at as 
low as £5 15s., and in exceptional cases at 6d. From that 
price up to the £7 10s, rate the prices are more various than 
ever. 

ae for bar iron of the leading Shropshire makers are : 
—s rounds and squares, din. to gin., £7 perton ; }tin., 27 58,5 
£7 10s.; Fin. £7 15s.; }in., £8; yyin., £810s.; and yin., 

. ‘No. 7 size, B.W.G., is £10 10s. per ton; No. 8, £12; No. 9, 
£14; No. 10, £14 103.; No. 11, £16; No. 12, £1710s. Best, best 
qualities, for screw and rivet making, are £2 per ton extra. Flat 
bar prices are :—gin, and yin. by gin., £7; by y,in., £7 10s.; } 

in., £8 10s.; by y;in., £9 10s.; and by jin., £10 10s.; din. 

in. by gin., £7; by yyin., £7 10s.; by fin., £7 by ygin., £8; 
and by 4in., £8 10s.; 4in. to Zin. b hia. £7; by y;in., £7; by 
tin., £7 5s.; by yin., £7 10s.; and by 4in., £8 per ton. 

The ship makers sold a few lots to the bedstead makers, and 
there were inquiries on account of London shippers, who are able 
to buy f.o.b. London at £7 per ton. Kee there were few 
makers of reliable strip whe asked less than £6 10s. at the works, 
which is equal to £7 5s, in London. 

The'galvanised sheet makers are mostly active, and certain of 
them may be said to be quite busy. Competition for orders is 
increasing. Two prominent firms that have lately been established _ 
in Bristol and Birkenhead respectively, are running our makers 
rather hard for foreign business. But it is questionable whether 
the higher prices, which, by reason of their locality, the new con- 
cerns have to pay for fuel and iron do not rob them of a not in- 
considerable portion of the advantage referred to. 

Staffordshire wire rod firms are experiencing heavy competition 
as well from Sheffield as from ag en Sheffield makers 
have under quoted one substantial firm here by 30s. per ton. 

The makers of Staffordshire tin-plates are getting short of 
orders, They loudly complained to-day of the prices which 
severe competition between neighbouring firms in Wales has 
brought about in Liverpool, where plates are now being 


purchased by merchants at, in the worst cases, only one 
shilling per box above the minimum prices of last September 
twelvemonth. 


To-day a few consumers of pigs were seeking to purchase 
forward at current rates, but they were unsuccessful. e sorts 
most in demand were Yorkshire, Derbyshire, Thorncliffe, and 
common Staffordshire. High class descriptions, whether made 
hereabouts or elsewhere, were all as too dear by local 
consumers. The raw iron sold related mainly to “lots ” of the 
common qualities of this district, commencing at 40s., and 
ranging up to 45s. per ton. Few Derbyshire kinds were pro- 
— at less than 50s., aoe = were last sold at that 

are not now to any reasonable figure. 
Thorneliffe iron was quoted 57s. 6d. delivered. All-mine 
Staffordshire was easy to buy at 65s. Hematites remained as 
stiff as for a few weeks past; no local firm will buy at 70s., yet 
the vendors could take nothing under 72s. 6d, t 
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A remarkable advance is declared in Wrexham cold-blast 


These a fortnight ago were sold at 80s. tae Td not now to 
got at less than a rise of 9s. 2d. per ton, the difference being just 

carriage from the furnaces to works’ sidings in this district. 
There is a brisk demand for this iron expressed on these 
Exchanges on behalf of consumers in Yorkshire. 

Cumberland ore keeps rising with hematite pigs. Best sorts are 
up 1s. upon the week. The rise is from 18s. per ton to 19s, at the 
pits. is advance of itself puts 2s. per ton upon hematites. 

The pits are mostly well on in bringing up manufacturing and 
also house coal, and this week’s business shows a conspicuous 
growth in the demand for slack. 

The demand for materials required in the construction of rail- 
= is much better. 

he export orders booked during the past week have been 
tolerably good. The New Zealand mail has brought an average 
lot of orders both for shelf and heavy goods. 

The Great Western Railway ee is erecting a number 
of iron —— bridges to supersede the wooden erections which 
have hitherto done duty along the west-midland section of their 

ine—running between Wolverhampton Worcester—and 
formerly known as the Oxford, Worcester, and Wolverhampton 
Railway. The ironwork is pre at the Company’s works at 
Swindon, where a large shop has recently been erected for the 


pose. 

A representative meeting of the local governing bodies of 
South Staffordshire has been decided upon, to consider certain 
questions common to all the tramwa es that are proposed 
to be carried out in South Staffordshire. 

Business houses in the Midlands are showing their appreciation 
of the advantages which are likely to result to them, in a trade 
sense, from the operations of the telephone. An increasing num- 
ber of firms are connecting themselves with the Exchange system 
where established. In Wolverhampton more than a score of 
firms have availed themselves of the Exchange. Communica- 
tion is to be immediately established between Wolverhampton 
and Bilston, and Birmingham and the intervening manufac- 
turing districts are to be soon connected. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Middlesbrough iron market was on Tuesday somewhat 
flat, in sympathy with the fall which had taken place the da 
before at Glasgow. No. 3 pig stood at 39s. buyers, and 39s. 3d. 
sellers, actual transactions having taken place at the lower figure. 
For forward delivery, however, the market could scarcely 
said to be flatter at all. Most people consider that the demand 
will quickly recover as soon as the depressing effect of the 
Christmas holidays, and the consequent accumulation of stocks, 
have away. For delivery the second quarter of next year 
and for warrants, 1s. 6d. per ton more than the above prices are 


asked and given. Forge iron is 38s. to 38s. 3d. The shipments 


of pig iron for the month, amount so far to 59,276 tons, or an 
average of 3500 tons per workingday. The stock of Cleveland pig 
iron in Vonnal’s stores is now 122,277 tons, or an increase of 174 
tons a the week. In finished iron there is no change. 

Habitually keen buyers among the local shipbuilders are now, 
however, making contracts at the minimum prices, after having 

aloof for some months in hope of lower ones. Ironfounders 
complain of slack trade and absence of profit. 

The coal trade is steady at the advanced prices, viz., 4s. to 
8s. 6d. delivered in Middlesbrough for manufacturing 
8s. to 8s. 6d. for steamships, 11s. to 12s. for coke. 

The retirement is announced of Mr. Smithson from the Rose- 

Steel Foundry firm, the remaining partner, Mr. James 
Butler, having taken the whole business into his own hands. 

The pitmen at Seaham Colliery seem at last to have come to 
as being actually anxious to 
resume work. As usual. ‘‘ When poverty comes in at the door, 
love flies out at the window,” and we find the majority crying 
out that they have been misled by the few, and that they were 
never really in favour of striking. Having been forced, how- 
ever, by the stupidity of these men to e arrangements for 
closing the pit for a lengthened period, it is doubtful whether the 
owners will now consent to reopen it. 

At the next meeting of the Cleveland Institute of Engineers 
Mr. J. N. Shoolbred is to read a paper on “ Recent Progress in 
the = ee of Electricity to Useful Purposes.” It is re- 

that the new domestic electric lamp, invented by Mr. J. 

. Swan, of Newcastle, will be exhibited in action. Scientific 
men of the North are not a little proud of this distinct success 
of one of their fraternity. Mr. Edison for some time alter- 
nately alarmed and amused the British public by the puffing 
paragraphs which his transatlantic supporters thought it wise to 
send over. Their too frequent of “‘ wolf” has now ceased to 
alarm any one, whether gas-shareholder ornot, and the mention of 
the lamps Mr. Edison is going to invent has no other effect than 
to excite a passing smile. . Swan is a hard-working, unpre- 
tending scientific man, who has for years been labouring at the 
same subject, and now only when he has, as it is believed, solved 
the difficulty, does he trouble the public with a description, not of 
what he is going to do, but of what he has done. 

“Mr. Dale has given his award upon the claim put forward by 
the more highly-paid ironworkers, that the 74 per cent. taken off 
them on Oct. 6th, 1879, should now be restored. The workmen 
concerned are the shinglers, f rollers, heaters, rollers and 
shearmen in plate mi The arbitrator refers to two previous 
awards given by himself, viz., that of Sept. 18th, 1879, when he 
rejected the employers’ claim for a 5 oj cent. general reduction ; 
and that of April 23rd, 1880, when he granted the workmen’s 
claim for 3d. per ton higher general level than the employers 
contended should rule as the sliding scale basis. He also reminds 
the above workmen that when they pleaded they could not recover 
from their helpers relief proportionate to the reduction enforced 


upon them, thus involving them in a greater share of loss than was 
-ever intended, he had, by his su deur of December 


27th, 1879, ordered that such relief should be afforded to them by 
their employers instead. He then proceeds to say firmly that 
their present claim cannot be allowed, and he awards ingly. 
This decision has given great satisfaction in the North. ° 
Dale’s previous awards have been so often favourable to the men 
that it was feared he might again giveway. The excessive wages 
which some of these ironworkers still obtain—as much as £10 


~per week clear—made it highly desirable that their claim to yet 
admitted. 


more should not be Had it been otherwise, fresh 


‘labour difficulties in the northern iron trade might have been 


ing upon this subject of ironworkers, it might not be out 
of place here to remark that the recent solid restarting of idle 
ironworks is creating a demand for labour, and the wages offered 
in the Cleveland district are really very good. The minimum for 
ordinary able-bodied labourers is 3s. per day. This rises up to 
4s. per day for such as chargers, tippers, -men, &c., or 5s. 
per day for shearmen’s helpers, whilst rollers or shearmen’s jeadin 
assistants are Ye 8s. to 9s. per day. There is the additio 
inducement offered, viz., that ability with experience, and 
especially with a little more than ordinary “scholarship,” is 
pretty sure eventually to lead to remunerative employment as a 
contractor, Such positions are mostly held by men who but a few 
years since were unskilled English labourers, or raw Irishmen, 
owning nothing in the world but the not very valuable clothes on 
their backs. 

The decision of the Lords Justices in the case of Stevenson v. 
M‘Lean, reversing the verdict of a jury at the Leeds Assizes, and 

ting leave for a new trial, has created a great deal of interest 

— where the parties are both well known. The importance of 
the result lies in the fact that the judges have clearly laid down 
that no person in ,the fiduciary position of agent can, without 


consulting and seeking consent of his principal, change his posi- 
tion to that of a merchant, and sell to himself his principal’s 
goods ; or at all events, if he does so he cannot re-sell to a third 
Party immediately after at a higher price and retain the profit. 

r. R. H. Sopicien, owner of the Stockton Steam Flour 
Mills, was on Middlesbrough Exchange on Tuesday, for the first 
time since his recovery. It will be remembered that he was 
recently attacked in his own office by a discharged workman, 
armed with a revolver. Six shots were fired and five struck Mr. 
——- The would-be assassin was eventually overpowered, 
and now awaits his trial in Northallerton gaol. Fortunately 
none of the wounds proved very dangerous, and Mr. Appleton 
seems to have recovered almost completely. He was warmly 
congratulated by numerous friends. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

As is usual at the close of the year there is but little doing 
in the iron trade of this district. 

Lancashire makers of pig iron are now so fully sold for the 
next three months, that they are not at all pressing for further 
orders, and for delivery into the Manchester district they are 
firm at 46s. 6d. for No. 4 forge, and 47s. 6d. for No. 3 foundry, 
less 24 per cent. Offers for considerable quantities of local iron 
for forward delivery beyond the end of March, have been made 
during the week, but these makers have declined to entertain. 

A fair quantity of Lincolnshire iron has been sold during the 
week for delivery into this district at about 47s. per ton, less 2}, 
but Derbyshire makers appear to be getting as many orders on 
their books as they care to have at present, and one large firm 
have this week put their price for delivery here up to 54s. per 
ton less 24. The price quoted for Middlesbrough iron still keeps 
north country brands out of this market. 

In the finished iron trade there is no very material change. 
Here and there rather more activity is reported, but manufac- 
turers generally are short of specifications and very low prices 
are still quoted. Founders particularly are still very slack, and 
for castings, prices in many cases are quoted which are ve 
little above the cost of the raw material. For local bars deli- 
vered into the Manchester district, the average price remains at 
about £5 15s., and hoops are being offered at about £6 5s. per 
ton. 

In the engineering branches of trade I do not hear of much 
alteration since last week, the general complaint being still that 
low prices have to be taken and that there is no large amount of 
new work coming in. 

e le, although there is no push, a steady business 
is being done at late rates, and the pits with few exceptions are 
being kept on full time. Prices remain much the same as last 
week, and may be ——— as under :—Best coal, 8s. 9d. to 9s.; 
seconds, 7s. to 7s. 6d.; common house coal, 6s. to 6s. 6d.; steam 
and forge coal, 5s. 3s. to 5s. 6d.; b , 4s. to 4s. 6d.; good 
slack, 3s. to 3s. 6d.; and common ditto, Bs. 6d. to 3. per ton at 
the pit mouth. 

Shipping continues dull and prices low. 

The new bridge over the river Irwell at Springfield Lane, in 
the borough of Salford, of which I gave a few particulars a short 

ime back, was opened for traffic on Saturday. The bridge which 

has been erected - am Corporation of Salford from the designs 

of Mr. A. Jacob, the borough engineer, is a plate-girder structure 

with ornamental castings, and supported on solid stone buttresses. 

The s is 100ft., and the width 42ft. The work which has cost 

—= 700, has been carried out by Messrs. A. Pilling and Sons, 
‘ton. 

Atthe meeting of the Manchester Geological Society held on 
Tuesday, an interesting discussion took place as to the possibili 
of removing the danger at present attendant on blasting in coal 
mines with gunpowder, by the introduction of water cartridges 
into the shot holes. 

The = agitation in Lancashire seems likely to lead to strikes 
in sev districts. In the Ashton and Oldham districts it is 
probable that about 5000 men will be out on strike before the 
close of the week, and in the West Lancashire districts the men 
have decided to send in notices to the masters for an advance. In 
this course of action the men have the strong support of the 
Miners’ Conference, which has been sitting in Manchester this 
week, when a resolution was passed that where the men were 
already under notice they should cease work at the expiration 
of that notice if the advance were not given, and other districts 
were recommended to give notice as soon as ible. 

The Employers’ Liability Act has also n under the con- 

i tion of the Conference, and a resolution was F neem 
with only two dissentients, that the miners should not do any- 
thing to contract away the rights and sy" obtained by the 
Act, which they believed would go far to put an end to the 
fearful loss of life in mines which it had been their paintul duty 
to experience in the past. 

The cessation of business which invariably precedes the holiday 
season is noticable in the hematite pig iron trade of North Lan- 
cashire and Cumberland. A few ers have been booked, but 
there has been no spirit in the business tran in the few 
weeks past. The demand for all qualities of pig iron, however, 
justifies the hopes of makers that the new season which wi 
shortly be entered upon will be one of much greater activity than 
that on the point of closing. On all hands there are indications 
of amuch better inquiry for hematite qualities of metal, and this 
is likely to grow when the spring season is nearer at hand. 
The inquiries from the Continent and America are fairly 
ee —_ on home account there is an evidence 
that, ough buyers are not at mt pressing in any way, 
they will require very considerable deliveries next year. Makers 
are very well sold forward, and raisers of iron ore have a very 
good business before them. Prices remain at 62s. to 64s. for 

os. 3 and 4 forge iron, and 64s. to 67s. 6d. for Bessemer qualities. 

The steel makers are having an active time of it, ——— this 
is the quietest part of the year. ing has occurred to disturb 
the briskness at shipbuilding, finished iron, and the other indus- 
tries of the district. 

The miners employed by Lord Lonsdale have had their wages 
advanced 5 per cent., and this was unsought for by the men. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow iron market has been very quiet this week, with 
little business of importance doing, and prices are rather easier, 
in the case of warrants and of makers’ iron. Last week’s 
shipments of pigs show a reduction as com with those of 
the preceding week, of 3456 tons, and the arrivals from Middles- 
brough are lighter, although large in comparison with what 
they have been in previous months of the present year. 
The «nual statistics of the trade have been anticipated 
this week with much interest, the general impression among 
merchants being that they would be sure to show an 
advance on every item as compared with those of last year. But 
for the fact that a strike of miners took place in the course of 
the year, and led to the damping out of a proportion of the blast 
furnaces, the production would have been at least 100,000 tons 
larger, and the stocks probably heavier to about an equal 
amount. As it is, the latter are expected to exceed 700,000 tons, 
being much larger in Messrs, Connal and Co.’s stores and rather 
smaller in makers’ hands than at the close of 1879. The export 
and consumption of pig iron at home will probably be found 
together to be about 170,000 tons larger than last year. The 
rospects are tolerably good, and the moderate prices are in 


avour of business. There are 122 furnaces in blast as against | Railroad 
1100 at the same date last year. 


—— 


The warrant market was steady at the close of last week, with 
a limited business on Friday from 51s, 104d. to 51s. 74d. cash, 
On Monday the tone was flat, when the quotations receded to 
5ls. The market was quiet on Tuesday, with a limited business 
from 50s. 10d. to 5ls, cash, and 51s. 14d. one month. On 
Wednesday business was done *. to 51s. 9d. one month, but 
declined again to 51s. 3d. cash and 5is, 6. one month. To-day 
—Thursday—the market was quiet with a limited business at 
51s. 44d. cash and 51s. 6d. to 51s. 7d. one month, 

Makers’ prices are a shade easier owing to the slow demand 
for shipping iron. The exports of irou manufactures from the 
Clyde in the course of last week, which were larger than usual, 
embraced machinery valued at £29,700, of which £8800 were 
locomotives for Bombay, £8868 for Rangoon, £6534 sugar. 
crushing for Batavia, and £5041 for Sydney ; £3631 worth of 
sewing machines, of which £2911 went to Rouen, £478 to Gothen- 
burg, and £242 to India; £25,000 worth of manufactured iron, 
including £7190 sleepers and £1690 wrought iron for Cal. 
cutta, £3938 ——- and £1502 other articles for Sydney, £1250 

alvanised iron and £2200 other goods for Rangoon, £1000 to 
~~ £1100 to New Zealand, £1656 for Oporto, £800 to 
Rouen, and £700 to Batavia. 

The demand for household coals during the week has been very 
good, but the stormy weather has materially interfered with the 
shipping department of the trade. From some of the west coast 
ports, however, the shipments have been good. A fair trade is 
also being done in the eastern mining counties. Prices of all sorts 
of coals are unaltered. 

Since last report a number of additional shipbuilding orders 
have been secured on the Clyde, and the prospects of the trade 
continue cheerful. Among the launches that have taken place 
within the past few days are the Garth Castle, 3800 tons, by 
Messrs, Elder and Co., for the Cape mail service of Messrs, 
Donald Currie and Co.; and the Egyptian Monarch, 4000 tons 

"y Messrs. A. M‘Millan and Son, Dumbarton, for the Royal 
Exchange Shipping Company, of London. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE disaster at Penygraig has a to assume more alarming 
proportions than was at first expected. Instead of eighty men over 
one hundred are —— as lost, and the suffering in the neigh- 
bourhood, which closely adjoins Dinas, where the explosion took 
place two years ago, is very great. One noteworthy feature of 
the calamity is that the public response to the as made on 

behalf of the sufferers is very tardy. It was insufficient at Risca 
to provide fully for the bereaved, and so small in the case of 
Dinas that in twelve months again the fund will be exhausted. 
The fact is that the public are beginning to feel that if the colliers 
will not help themselves they cannot expect outsiders to doso. I 
have shown in these columns that, taking the casualties of the 
last thirty years as a basis, one penny per week for every collier, 

added to 5 per cent. as the total from each owner, and 2 

from each owner of the soil, would amply meet — exigency, 
and provide almsh for indigent colliers as well. Anyone 
can see the force of this by taking the total of the colliers in 
South Wales as 50,000 men. 

The Miners’ Fund, which Mr. W. T. Lewis has so energetically 
started into existence, is now open to the colliers co-operation. 
If they still ignore it, then I fear that in the event of future 
calamities, the only aid of the public will be to relieve imme- 
diate necessities. 

I visited Penygraig brea after the aoe, and was struck 
with the fiery character of the coal. At the upcast shaft a 


ty | blower is lit at the top, and sends forth sufficient light to work 


all the surface. The fan appeared to me as being badly placed, 
and too small for extensive workings, but doubtless scientific 
evidence will be given on this point at the inquest, which will 
take place the second week in January. 

The demand for coal has been very large this week, and prices 
are going up steadily. 

Good progressive work continues to be shown at Rhymney. 
Two new converters are being eced, and will come in well to 
supply the increased demand. I regard these works as now in a 
very advanced condition of efficiency. The elevation of the 
furnaces, the addition of the Belgian rolls, and other appliances 
and a eg ee put them on a par with the best. e rolls 
work three lengths of steel rails with the ease of merchant bars. 
= : is promised that four and even five lengths will be worked 

rtly. 

a Swansea and Rhondda Railway movement continues to be 
well sup 

There has been adispute at the Gelly Colliery of some moment but 
it is now decided in favour of the men. The Dowlais S ip 
Company has been launched with a capital of £20,000. Ebbw 
Vale is busy eres rails to New Orleans, and I am glad to 
note that nearly all the local company shares are working up. 


In the late evening sitting, on the 17th, the Prussian Chamber 
of Deputies further di on a first reading a Bill for the 
construction of ten new subsidiary railway lines, involving a 
total outlay of 37,000,000 marks, which, after a brief debate, 
was referred to a select committee—that is to say, all but approved. 


AN agreement has been concluded between Germany and 
Great Britain, according to which yam on the coasts of these 
countries shall be denoted by a green . Signal vessels, or 
other craft placed to indicate sunken wrecks, are to have their 
sides above water painted green, and in the daytime three 
balls are to hang from a spar six metres above the water, two to 
be vertically arranged on the side of safe passage and one on the 
other side ; these in the dark to be replaced by similarly disposed 
white-light lanterns, though not of the ordinary anchor pattern. 


Leeps Crvit AND MecHanicaL Enoinerrs’ Socrery.—The 
opening meeting was held on the 17th inst., at the Yorkshire 
College, Leeds, when Mr. Charnock, vice-president, in the 
absence of the president, delivered the inaugural address. Mr. 
Charnock, in the course of his address, said, he would not attempt 
a review of engineering, as that had been done over and over 
again, but he would devote his remarks particularly to their future 
work. He then went on to answer some of the objections that 
had been raised against the Society, and concluded by urging 
upon the members the necessity of combining their energies, 
and making it what it deserved to be, so as to supply a lo’ -felt 
want in Leeds. Professor Armstrong, M.A., C.E., of the York- 
shire College, was elected an honorary member. 


An InyrernationaL Locomotive Matcn is among the 
ibilities. The English Mechanic says : ‘‘ We understand that 
r. Eames—inventor of the brake—in replying to some remarks 
made by Mr. Kitson, jun., at a meeting in Leeds last week, has 
challenged that gentleman for a sum of £1000 to exe that the 
new American engine is not as good as any ever built in Leeds, 
or which is now running on any line in England, while it uses 
less coal.” The engine referred to is the one built by the Baldwin 
Locomotive Works, which had a single pair of driving wheels 
6ft. 6in. diameter, ail which was illustrated in the Railroad 
Gazette of May 7th of this year. There is no available means of 
knowing whether the above report is true, but if it is, Mr. e8 
might profit by the advice of the first Mr. Vanderbilt : “Sonny, 
never fight a cock in his own barnyard.” If our English cousins 
will send one of their engines over here, then we promise them the 
American eagle will flap his wings. Until then the American 
il we paced gay Mr, Eames will do well to hold on to 
po 


= 
| 


Dec. 24, 1880. 


THE PATENT JOURNAL. 


*,* It has come to our notice tice that some applicants ay the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tue Enoreer at 
which the Specification they wenn is referred to, instead 

th Specification. The 
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to ft to 
we ef turning pages @ 
Grants and Dates of Provisional Pro- 


tection for Six Months. 
9278. TrRavetunc Trunks, L. A. Groth, Finsbury- 
vement, London.—A communication from E. 
Bticbel, Stockholm, Sweder.—11th A t, 1880. 
4141. and J. Cheshire, irmingham. 
—12th October, 
4525. A. Heaven, Manchester.—4th 
November, 1880. 
4579. ComBtnep SHADES and Rervectors, J. 8. Gold- 
smith, New York, U.8S.—8th November, 1 
4773. Manuracture of DIPHENYLAMINE or ANILINE 
and their Homo.oeves or AnaLooues from PHENOL, 
, A. addan, Strand, Westminster.—A com: 
_ munication from Dr. E. Drechsel, Leipzig. Tloek No No- 


, 1880. 

4775. and Dovsiine Corron, &c., D. Davies, 
Ashley B near Bolton. ~19th Novenber, 1880. 
4777. SLiciINe A. C. Herts, Bloomsbury, 
London. — A communication from J. H 

Brooklyn, U.8.—19th November, 1880. 
4779. ELecrro-MaGNetic Apparatus, F. Harmant, 
du Faubourg Saint Antoine, Paris, --19th Novem- 


1880. 
on Watcn Cases, W. R. Lake, build- 
ings, London.—A communication from Sir A. von 
Loehr, Vienna, Austria.—19th November, 1 
4783. one LaBets, A. Gorse, Aston, near Bir- 
oth Ne ber, 1880. 
Thomas, Eccleshill, York, and J. 
ickles, Bradford. 1880 
4787. Siack Woot, J. . Sachs, “Manchester. 
—1 
and Lames, W. Green, Birmingham. 
—19th November, 1880. 
4791. Cartripoe Cases, H. Skerrett, Whitby- 
, Sparkbrook, near Birmingham, —19/h Nove 


ber, 1880. 
4798: Borrom, T. Fairley, Birmingham.—19th Novem- 
4799. Yetocirepes, Str T. G. Parkyns, Stapleton, 


4801. Waist or S. Comrie, 
G w.—20th November, 1880. 
4803. ORNAMENTAL wi with Biocks, J. Macleod, 
on Gn —20th November, 
Corps, &e., J. and J. E. 


Littlel mber, 1 

4807. Cans, T. G. F. iby, Dulwich, Surrey.—20th 
November, 1880. 

4811. Grinpine Apparatus, R._R. Gubbins, Park- 


road, New-cross.—20th November, 1880. 
4813. CourpLine and Uxcourtine Rattway CARRIAGES, 
, B. J. B. Mills, South , London. 
—A communication from I. J. Becker, Eltville, 
Germany. -20th November, 1880. 
G. H. Nussey and W. B. Leachman, ~20ik 
1880. 

4817. Manuracture of Certain Derivatives 
Coat Tar Propucts, C. Lowe and J. Gill, Man- 
chester.—20th November, 1880 

- Gas Enatyes, H. L. Miller and W. Adkins, Bir- 

ming —20th November, 1880. 

4821. PrepaRino W. R. Lake build- 
ings, London.—A communication v. 

Bourdenet and A. Pradou, Paris. November, 


4825. ” PLAISTERS, A. H. Mason, Liverpool.—22nd 
November, 1880. 

4825. DyNaMo-ELECTRIC Morors, C. Kesseler, Mohren- 
strasse, Serlin.—A communication from E. Kuhlo, 
Stettin, Germany.—22nd November, 1880. 

4827. Savt Cake Pans, J. H. Dennis, Liverpool.—22nd 
November, 1880 

4820. Broxeuxs, & &e., i. Gloucester, J. Day 

1880. 


4833. Derectine, &e. , SMALL of inviam- 
MABLE Gas Present in Coat Mives, E. H. T. Live- 
ing, Queen Anne-strect, Cavendish-square, London. 
—22nd November, 1880. 

4835. Strar Jouts, J. Ewerhard, West- 
phalia, Prussia.—22nd November, 1880. 

4837. Hearine, &c., Metar Piates, R. J. Hutchings 
the , near Mumbles, and H. F. Taylor and 
Ww. P. Struvé, Neath.—22nd "November, 1 1880. 

4839. Proputsion of Bopins Air, &e., F. Hime, 
London.—22nd November, 1 

4841. Davina Starcn, B. Mills, Southampton- 
buildings, London.—A communication from W. 
Angele, Berlin.—22nd November, 1880. 

4848, Currtatns, &c., to Wispow Frames, 
G. Moore, Oxford-square, Hyde Park, London.— 
22nd November, 1880. 

4845. Fornaces or Fireptaces, W. R. Lake, South- 
ampton-buildings, London.—A communication from 
J. Wolstenholme, Buffalo, New York, U.S.—22nd 
November, 1880. 

4847. Ou from W. R. 
Lake, commu. 

E. Borne, US. —2ad 


nication from J 
November, 1880. 

4349, CooKixe Apparatus, L. W. Leeds, Woburn- 
‘s-gate, 
URRENT METE w, een Anne 

Westminster. 23rd November, 
4855. VENTILATING CABINS, &c., W. R. Lake, 


foe? buildings, London.—A communication 
from P. Massachusetts, U.S.—23rd 
November, 


4857, Brack and other Bucktrs, T. Walker, Birming- 
ham.—23rd November, 1880. 

4859. Caw or Vessex for the CONVEYANCE of MILK, &e., 
W. Legge, Berkeley, Gl —23rd 


4861, Water, C. G. pounder, Saint Andrew’s- 
a Queen Victoria-street, London.—23rd November, 


4568. Back Sicuts for Aros, C. Wozencroft, 


Fort Elson, 23rd November, 1 
4865. Sucar, F. M. Lyte, Putney, Surrey. — 23rd No- 
vember, 1 
= Woo “WASHING Macuives, C. Pieper, Gneisenau- 
.—A communication from R. Franz, 
—24th November, 1880. 
4873. Bicycies and Tricycues, T. J. Palmer, Letter- 


Dalston, London.—24th "November, 1880. 
4877. &c., Garments, C. Hayes, Leeds,— 
24th November, 1880. 
4879. Hoistina J. B. Hand one Crown 
Ironworks, Glasgow.—A communi: rom T. 


November, 1880. 

4881. Gas Motor Evnornes, L. Simon, Deering-street, 

and F, Wertenbruch, Briar-street, 
am.—24th Nov ember, 1 

4883. H. Roberts, East India United 


Service Club, Saint James’ ‘s-square, London.—24th 
November, 1880. 

4885. Driving Screw Maw, Hyde 
Park-terrace, London.—24th November, 1880. 

4887. SpeaKine Tuses, &c., G. Jennings, and E. G. 
Brewer, Palace-road Wharf, 


, Surrey. — 24th 
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4889, Lirrmvc and Movine Heavy Wetouts by Steam 
Power, A. Lafargue, Kensington, London.—24th 
November, 1880. 

4891. Gas Burners, J. Jamieson, Thornliebank.— 25th 
Novewber, 1 

4897. PRistino, &c., MustcaL Nores as PLAYED on 
Mosicat INSTRUMENTS, L. A. Groth, Finsbury-pave- 
ment, London.—A communication from N. Bengtsson. 
Trelleborg, Sweden. —25th November, 1880. 

4899. Propuction of a SUBSTITUTE for Correz, L. A. 
Groth, Finsbury-pavement, London.—A communi- 
cation from P. Schwing, Barmen, Germany.—25th 


November, 1880. 

4901. Dveina Wooten and other Yarns, J. H. Rogers, 
Stroud.—25th November, 1880. 

4905. Lire Buoys, E. J. — and J. Clayton, Liver- 
pool.—25th November, 1 

4907. MANIPULATING Twist or Brrs, &e., J. D 

worth, Blackfriars-street, Manchester. — 2th No- 

vember, 1880. 

4909. Surps’ Pumes, J./Edson, Boston.—25th 
November, 1 

4911, “A. HL. Rowan, Westminster-cha rors, 
London.--25th November, 1880. 

4915. Sream Sreerino Gear, W Clarke and J. B. 
Furneaux, Gateshead. -on-Tyne,—25th November, 1880. 

4917. ag -NET or Twist Lace Macuines, J. R. Han- 
cost, New Basford, Nottingham.—26th November, 


&c., Macuivery, J. H. Northrop 
Clough, Keighley.26th November, 1880. 

4921. ain and other SHAFTING, A 

Monk and J. Anderton, Blackburn. —26th November, 


1880. 

4925. UmBre.ias and Parasots, T. Warwick, Aston, 
Birmingham.—26th November, 1880. 

4927. CLosinc STONEWARE Jars, &c., H. Doulton, 
High-street, Lambeth, Surrey.—26th November, 1880. 

4929. Macurnes, T. 8. Lyon, Percival- 
street, Clerkenwell, London.—26th November, 1830. 

4931. Marrresses, W. E. Brown, Camden Town, Lon- 
don.—26th November, 1880. 

4985. and Bucket J. Northwood, 
Wordsley.—27th November, 1880. 


+h 


5046. Ve.ocipepes, J. K. Starley, Coventry.—3rd 


Decenvber, 1880. 

5048. Srockinos, H. J. Griswold, Charterhouse-square, 
London. — 38rd December, 1880. 

5050. Boiters, W. H. Manchester, and E. 
Nield, Oldham. —4th December, 1880. 

5058. ARTIFICIAL Tatiow, M. de la Vega, New York, 
US —4th , 1880. 

5060. A. 8. Haslam, Derby. 
—4th December, 


Inventions Protected for Six Months on the |- 


Deposit of Complete Specifications. 
5243. Printinc Macuines, T. B. Dooley, Chelsea, 
Massachusetts, U.S.—14th December, 1880. 


Patents on_ which the Stamp Duty ot 
£50 has been Paid. 
4755. Cuttina Cioran, R. N. Havers and R. 
G. Geach, Bradford.—14th December, 1877. 
Lusricators, W. Hainsworth, Settle, York.— 
14th December, 1877. 


4643. Expiosive Compounns, C. D. Abel, Southampton- 


buil 8, London.—A communication from HE. 
Sanlaville and R. Laligant.—11th November, 1880. 
PreraRine Fiszous Mareriats, H. M. Gird- 
Belfast.—15th November, 1880. 
4734. HAULING and Macuines, W. H. Harfield, 
House- buildings, London.—17th November, 


“a VELOCIPEDES, Sir T. G A. Parkyns, Stapleton, 

Beckenham, Kent.—20th November, 1880. 

4821. PREPARING On, W. R. Lake, Southam‘ 
buildings, London.—A communication from 
Bourdenet and A. Pradou.—20th November, 1880. 

4874. Usecoratine CELLULOID, &c., SUBSTANCES, A. J. 


Boult, h Holborn, London. communication 
from N. Hart and R. A. Bacon. —24th November, 
1880. 


4876. &e., T. Baker, Fore.t Gate, Essex. 
November, 1880. 
4917. "ke. » Macuines, J. R. Hancock, New 
Basford, Nottingham. ~ 26th November, 1380. 

5133. GRAPPLING Apparatus, W. R. Lake, Southamp- 
gg London. —A from 


4662. Cuatrs, B. M. Wilkerson, Balti 
U.8.—9th January, 1878. 

4748, _MAGNETO-ELECTRIC Macuines, W. R. Lake, 

Idi London.—14th December, 

4773. Stoves, &., & C. 


Davidson, Belfast.—15th 
December, 1877. 


4775. Compostion of ae, H. G. B. Rober, Dresden. 
—15th December, 1877 

4782, Steam STEERING Avranaros, J. Harrison, Liver- 
pool. —15th December, 1877. 

4797. Door Hinces, Hill, and G. E. 
Williams, Dulwich. —lith December, 1877, 

4824. InsuLATING TeLeGraPH Wires, B. Hunt, Serle- 
street, Lincoln’s-inn, London. —19th 1877. 

236. Wixptne vp WALL Papers, J. and C. P. Hunting- 
ton, Darwen.—18th January, 1878. 

4799. SyNCHRONISING —_— J. Brockie, Canonbury. 
—l7th December, 1877. 

4814. Cramps, J. Malin, Sheffield.—18¢h December, 1877. 

4827. Spov.s, Kay, Rochdale. ~19th 


4943. Compounns, W. Lake, 
ton-buildings, London.—A from 

J. M. Lewin, Paris. 27th November, 1880. 

4947. Cuarcoat Box trons, T. B. Salter, West Brom- 
wich, and G. Asher, Balsall Heath, Worcester.—27th 
Novem 

4949. PRopUCING PRinTeD REPRESENTATIONS of Puoto- 
pt al J. Dredge, pham Common, Surrey.— 
27 


‘ove , 1880. 
4951. Music Seats, H. B. Fox, Oxton.—27th November, 
1880, 
4955. Rucer, Cook, Chiswick, Middlesex.—29th 
No: 


4884. Lamp Burners, &c., W. A. Pope, Cannon-street, 
London —24th December, 1877. 

4788, Srreer GRaTines, G. Parfitt, Tubal Cain Iron- 
works and Hayes Foundry, Cardiff.—17th December,. 
1877. 

4794. Rairway Wueets, D. Drummond, Cowlairs, 
Glasgow.—17th December, 1877. 

TEAM GENERATORS, C. Tyson, Philadelphia, 
U.S.—18th December, 1877. 

4821. Luricators, C. Torkington and J. Heys, King’s’ 


Norton, Worces 


lovem 
4957. VESSELS, Richardson, West 
Hartl 1—29th November, 1 


4961. Evecrro-MaGNetTic J. Mayr, Munich, 


4965. CoUNTER-STAY 8, &., H. i Lake, Southamp 
buildin, London.—A’ communication from 8. L. 
Bailey, New York, U.8.—29th November, 1880 


4967. DeTERMINING THE Quantity of WATER CARRIED 
MECHANICALLY by Stream, C. D. Abel, Sou m- 
— London.—A communication from A. 

—29th November, 1880. 

Pisses for Curtine Wire, J.T. Neighbour, 

ee Kentish Town, London.—29th Novem- 


1880. 

4973. BLENDING Worts, D. McG. Watson and A. C. 
Botterill, Cambrian Brewery, Quay street, Cardiff. 
—29th November, 1880. 

4975. Wasuine Macuines, J. Mitchell, Newcastle- 
upon-Tyne. - A communication from J. Storey, 
Brockville, Ontario.—30th November, 1880. 

4977. Hypravuiic Presses, J. Watson, Gl t 


4826. Rives, Oldham, Dukinfield. 
18 
Rerriceratine Liquips, W. Y: 


and A. Neil- 

n, Clippens, N.B.—21st 
4s73. Doors, J, ‘and W. K. Kaye, 
Kirkstall.—22nd Deceinber, 18 
12. Treatinc Sewace, &c., Robinson and J. 
Mellis, Westminster-chambers, Victoria-street, Lon- 


4837. Reapine, &c., MACHINES, w. 
Worship-street, London.—19th December, 1 


4850. Looms for Weavine, G. Richardson, Batley. —} 


20th December 1877. 


Patents on which the Semp Duty of 
£100 has been P: 


4114. Srorrers J. New Garden- 
3. 


street, Hull. 
Linens, & ton, Birmingham.— 
Stone.—24th December, 


crescent, e Park, London.—zvth November, 1880. 

4979. CIRCULAR Saws, H. J. Haddan, Strand, London. 
—A communication from J. Kitz, Neu- -Schleussig- 
Leipzig, Germany.—30th November, 1880. 

4981. TeLerHonic Apparatus, W. R. Lake, Southamp- 
ton-buildings, London.—A communication from 
C. A. Randall, New York, U.8.—30th Novem*er, 1880. 

G. Day, Birmingham. —30th November, 


4985. Sopa, &c., T. Morgan, Cockspur-street, Charing 
Cross, London.——A from N. Glou- 
choff, Paris. —30th November, 1880. 

4248. Cortes of Writixes, &c., ©. Lelm, 
Farringdon- , London,—18th October, 1880. 

4604. Sewers or Dams, G. E, Waring, jun., Newport, 
Providence, U.8.—9th November, 1880. 

4796. PERMANENT Way, A. Fairlie, King William- 
street, London.—19th November, 1880. 

4812. UncoupLino RalLway CARRIAGES, F. Barnes, 
Sees Grange, Tylehurst, Reading.—20th Novem- 

7, 1880. 
4936. A. T, Lendrum, Belfast.—27th 


November, 

4974. Motive Power, &c, T. and.G. Wilson, 
G ww. —80th November, 1880. 

4976. LLERS for WRINGING MACHINES, W. Fox and 
G. Brown, —30th J , 1880 

4978. CANDLE Hovpers, A. N. Hopkins, Birmingham. 
— 30th November, 1880. 

4980. Husxino Ricg, &c., J. H. C. — Church-hill, 
Walthamstow.—30th ‘November, 1 

4986. Reco.atine the Fiow of Waren W. Morris, 
Kent Waterw: Preston, 
T. Prestige, and E. J. ton, High atreet. Deptford. 
—80th November, 1880. 

4988. ELEcTRic K. W. Anne’s- 
gate, West 30th Ne 880. 


4006, , and Taps, J. Walker, Alexandra V: 
Rushmore-road, Lower Clapton, Middlesex.—lst 
December, 1880. 

5000. Rao’ Enoivz, R. K. Miller, Edinburgh.—1st 
December, 1880. 

5002. CLEANING Dratxs, G. W. Murray, Banff, N.B.— 
lst December, 1880. 

50)4. MEASURING J. W. Swan, 
Newcastle-upon-Tyne.—lst 

Cheetham, 


5006. SPINNING H.B 
1 
5008. Inpuction Macutines, H. 
W 
5012, Frre-noxes, A. D. Street, Notting. London. 
—A J. K. ~ den, New 


wold La L J.W.8 N tle- 
TRIC LAMPS, wan, ewcas! UW 


Putr, @. Tidcombe, sen., and G. Tid- 
combe, jun., Watford.—2nd December, 1880. 

5020. Serrina Brims of Fexr Hats, T. L. Sutton, 
Stockport.—2nd December, 1880. 

5022. Inpicatinc Apparatus, H. W. Wimshurst, 
nt ket-road, Upper Norwood, Surrey.—2nd Decem- 


880. 

5026. Sprit Levers, R. Sutcliffe, Castle Mills, Idle, 
York.—2nd December, 1880. 

5028. Printinc Macaines, W. L. Wise, Whitehall- 

London. —A communication from A. H. 
Leipsic, Saxony. December, 1880. 

5030. Manure, W. R. buildi 
London.—A from E. “Koch, Paris. — 
2nd December, 1880, 

5086. Parv IncrUSTATION in A. Jay, 
_ wood-hill, Bristol. —2nd December, 1 

‘APS’ or J. L. Corbett, —2nd 
December, 1880. 


5040. Gas Reaviatons, H. Devine, Manchester. 


December, 1; 
5042. Gauze Leno, G. H ves and T. 
Bracewell, Shiploy.—3rd December, 1 . 
5044. Borties, H. W. Beckton, Dudley.—Srd’ 


ists. 

4136. PORTABLE, &c., Enarnes, J. Richardson, Perse- 
Ironworks, Limited, Lincoln.—16th Decem- 
ber, 

4292. Biowina Macuines, J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from T. H. 
Asbury—3lst December, 1873. 

Workine Gas Purirters, W. T. Walker, High- 

te, London.—18th December, 1873. 
aust. &c., Fasrics, J. M. Oldroyd, 
J. ‘oodcock, and J. Coulter, Dewsbury. 
—1sth December, 1873. 
Insucators for TeLecrarH Line Wires, G. 8. 
Capanema, Golden Cross Hotel, ing-cross, 
London.-19th December, 1873. 


Notices of Intention | to Proceed with 
Patents. 

3275. Sram-cases, &., E. A. Day, and P. 
Price, West Malvern.—11th August, 1880. 

$278. TraveLtinc Trunks, L. A. Groth, Finsbu 
Pavement, London.—A communication from E 
Stiebel.—11th A 

3297. Bricks, &., H. Turner and W. R. Renshaw, 

3300. TEMPERING Uast C. Kesseler, Mohren- 
strasse, Berlin. — A communication from D. W. 
Reunert.—13th Avgust, 1880. 

$301. Stoppers, &c., for Varnisu Bortves, B. Beddow, 
Battersea Park-road, London.—-18th August, 1880. 

3309. Brewine, &c., A. Collingridge, Paris. --Partly a 
communication from R. F. Lecerf.—l4th 


1880. 

8317, STEAM H. Ashton, Birkenhead, 
Chester.—l6th August, 1 

3321. Uritisine WL. L. Wise, Whitehall-place, 
Westminster.--A communication from B. Rober. 
—16th August, 1880. 

3323. Mongy Titts, H. E. Sambrook, Bricklayers’ 
Arms, Old Kent- road, London.—1l6th August, 1880. 
3329. ORNAMENTING Leno, &c., A. Morton, Ayr, N.B. 

—lith August, 1880, 

$331. Wixpise Yary, W. Knowles, Bolton-le-Moors, 
Lancashire.—l7th August, 1880. 

3339, TRANSPORTING GRAIN, 3. Wetter, Strand, London. 
—A communication L. C. Cheneval, L. Jans- 
sens, and E. Bodart.—17th August, 1880. 

$352. Puriryine ALcoHoL, &c., W. R. Lake, Southam: 
ton-buildings, London.—A ‘communication from 
Roessler.—18th August, 1880. 

3357. REGUL4TING the SPEED of Sream Encines, Ww. 
R. Lake, mdon.—A com 
munication from J. B. Sheppard. —18th August, 1880. 

$365. ForminG Moutps for Castines, H. J. Haddan, 
Strand; London. — A communication oon H. J. 
Hand.—19th August, 1880. 

3376. Asvestos SHEETS, 8. Sutton, Surrey.—A 
communication from H. W. Johns.—l9th August, 


1880. 

3586. Revo.ivinc Suutrers, C. M. White, 
ton-buildings, London.—A communication fro: 

G. Wilson.—3rd September, 1880. 

3691. BINDING TOGETHER of &c., G. 
McGill, London.—10th Sep- 
tember, 1880. 

PAPER-CUTTING Macnee, J. Salmon and J. 


4107. &e., J. C. Mewburn, Fleet-street, Lon- 
don.—A communication from J. F. Rodgers, Ga. 8. 


Page, and W. W. -—9th October, 

4132. TREATING BALEs of Frerous F. F. 
Seeland, Newark, Essex, New Jersey, U.S.—12th 
October, 1880. 


4164, VerticaL, &c., Surraces, W. H. and D. 
Thompson, Queen-square, Leeds.—13th October, 1880. 

4844. Licgut:ne Street Lamps, G. P. Ganster, Reading, 

Berks, U.8.—25th Octuber, i880. 

‘4397. PACKING Cases, W. Daw Kingston-grove, 
and A. H. Dawes, Staveley.—28th October, 


and J: B.. Morgan, Liverpool, 


—3rd November, 1 
4494. Treating FermanTep “Liquips, W. R. Lake; 
Southampton-buil lon.— communica-. 
tion from ‘C. November, 1880. 


5152. ELecrric 8. "pitt, “Sutton, Surrey.—A 

communication from C. E. Ball.—9th th December, 1880. 

3320. Lace, J. H. Johnson, Lincoln’s-inn- fields, Lon- 

don.—A communication from E. Dubout. 16th 

August, 1880. 

3336. Se_r-actinc Feepinc Apparatus for THRESHING 

Macarnes, J. W. Lee, Perowne-street, Mill-road, 

Cambridge.—17th August, 1880. 

3348. Corks, A. Muir, Harborne.—18th 

August, 1880. 

3364. and Gas, P. Aube, Paris.—19th 

$367. Hanpuzs of &c., 8. C. 

“aa and W. H. Firth, Sheffield.—19¢h August, 


3372. Harmonriums, P. Jensen, Chancery-lane, 

London.—A communication from E. Seches. —190h 

August, 1880. 

3394. InoxrpisaBLE ALLoy, P. de Silver-hill, 

St. Leonard s-on-sea.—19th A 1880. 

3399. RoraRY MOTIVE-POWER J. Roberton, 

jun., Lawhope, Holytown.—2lst August, 1880. 

3402. Screw J. Taylor, Birkenhead.—2ist 

August, 1880. 

3410. MixiNo, &c., Doves, J. Liddell, Glasgow.—23rd 
August, 1880. 

3428. WArTer-cLoser and other Vatves, J. J. Day, 

Leighton-road, Kentish Town, London. — 24th 


August, 1880. 

3438. Fasteninc TeLecraPH Wires to their 
LATORS, E. bert, Edinburgh, N.B.— 
August, 1 


3446. and Carpinc Enotnes, H. Marsd 

Providence Mills, Huddersfield —25th oe 1890. 

3464. CENTIGRADE PHOTOMETER, D. Coglievina, Vienna. 
—26th August, 1880. 

$467. Boots, &c., C. Morlet, Geneva, Switzerland.— 
26th August, 1880. 

8469. Dryinc Corn-FLour, &c., J. Currie, Paisley.— 
26th August, 1880. 

8504. Rorary Steam Enorines, H. H. Lake, South- 
ampton-buildings, London.—A communication from 
E. Genty and J. Deschamps.—28th August, 1880. 

3512. Gas Enores, H. Aylesbury, Bristol.—30th 
August, 1840. 

$519. Dormer Winpows, W. R. Lake, Southampton- 
| buildings, from J, 
Hilgers.—30th August, 1 

8. Manchester. —4th Septem- 

$623. Disrrinutixe, &c., Type, J. Dittrich and P. 
Ganty, venscroi orks, 
Hackney-road, London.—6th Septeni eber, 1880. 

3624. Gas, W. R. Lake, 
don.—A communication from E. Genty.—7th 
ber, 1880. 

3670. Receneratine the Fiurps of Gatvanic Bart- 
Tertes, A. M. Clark, Chancery-lane, London. -A 
communication from’ E. Reynier.—9th. September, 
1880. 


3702. OsrarntnG Prints, W. Morgan: 
Brown, Southampton-buildings, London.—A com- 
munication from T. Pixis.—llth September, 1380. 

$721. Meta, HURDLEs, W. Bailey, Wolverhamp- 
ton.—13th September, 1 

3769. GovERNING, &c., the. ‘Seeep of Enornes, J. G. 
Jones, Stoke Newington, London.—16th September, 
1 


3784. Bescras0 Tr £ PRINTING TELEGRAPH APPARATUS, 
remen, Germany.—18th September, 

397). DysaMo-ELECTRIC, &c., Macutnes, A. M. Clarke, 
Chancery-lane, don.—A communication from 
A. Niaudet and E. Reynier.—30th September, 1880. 

4000. Warr Beams, J. R. Aldred, Manchester.—2nd 
October, 1880. 

4028. DispLayina ADVERTISMENTS, J. H. 
Lincoln’s-inn-fields, London.—A communication 
from J. M. Paillard, Nantes.—4th October, 1880. 

4372. PERMANENT Way of Ral_ways, 


November, 1880. 

4603. ANIMAL, ‘&e., Susstances, J. H. Johneon, 
Lincoln’s-inn- fields, London.— A communication 
from A. J. Huet. —9 November, 1880. 

4648. Lavine Drain Pipss, &c., G. Robson, Sunder- 
land, and E. Herdman, Parad, Brazil.—11th November, 


1880. 

4787. Stack Woon, J. J. Sachs, Manchester.—19th 
Nove , 1880. 

be Looms, W. Adam, Kidderminster. —22nd Novem- 

4885. Screw C. Maw, Hyde 
Park-terrace, London.—24th November, 1880. 

4905. Lire Buoys, E. J. Johnson and J. Clayton, 
Liv 1. — 25th November, 1880. 

4968. Dissouvine and in CueEmicaL, &c., 
a J. F. N. Macay, Charapoto.—29th Novem- 

5006. &c., MATERIALS, H. B. Arundel, 

Cheetham, Munchester.—1st December, 1830. 


All persons having an interest in opposing any one 
of such applications should leave part.culars in 
writing of their objections to such application at the 
office of the Commissioners of Patents within twenty- 
one days after date. 


List a Rpecifoations published du: the 
eek ending Decmber 18th, 1880. 
ik a 1247, 2d.; 1271, 2d.; 1549, 2d.; 1910, 6d.; 


1912, 6d.; 1917, ed; "1933, 1942, 1947, 6d.: 
1957, 8d.; 1963, 6d.: 1969, 2d.; 1973, 4d.: 1983, 6d.: 
1988, 3 1994, 6d.; 1999, 2d.; 2002, ; 2003, 4¢.; 
4 } 2005, 4d.; 2007, 6d.; 2008, 6d.; 2016, 6d.; 
2012, 2d.; 2013,-2d.; 2014, 6d.; 2015, 6d.; 2016, 6d.; 
2017, 6d.; 2018, 2d.; 2019, 6d.; 2020, 2d.; 2021, 2d.: 
2022, 2d.; 2023, 2d.; 2024, Gd.; 2025, 2d; 2026, Gd.:- 
2027, 2d.; 2028, 4d.; 2029, 2d.; 2030, 2d; 2031, 6d.: 
2032, 2d.; 2033, ; 2035, 6d.; 2036, 2d.; 2038, 2d.; 
2039, 6d.; 2040, 2d.; 2044, 2d.; 2045, 2d.; 2046, 2d.; 
2048, 6d.; 2049, 2d.; 2050, 2d.; 2051, 6d.; 2053, 6d.; 
2054, 6d.; 2055, Gd.; 2058, 1s.; 2059, 2d.; 2060, 6d.: 
2061, 2d.; 2062, 2d.; 2063, 6d. , 6d.; 2066, 6d.; 
7, 8d.; 2068, 2d.; 2069, 2d; 2071, 2072, 6d.; 
2074, 6d.; 2075, 2089, 2111, 2115, 4d.; 
2131, 6d.; 2173, Gd.; 2174, 4d.; 2211, 6d.; 2349, 6d.; 
2586, 4d.; 8785, 6d.; 3835, 4d.; 3881, 4d. 
*,* Specitications will be forwarded by from 


the Patent-office on receipt of the amount of price and 
Se e. Sums exceeding Is. must be remitted by 
—-4 office ordery-made payable at the Post-office, 5, 


High Holborn, to Mx, H. Reader Lack, her Majesty's 
— — ce, Southampton-buildings, Chancery-lane, 


5 
8 of 
4307. Steam Borers, A. M. Clark, Chancery-lane, J 
Cranston, 
Saint | e, Brighton.— 26th October, 1880. 
4413. Feepine Bortie, E. 0. Day, Waterloo Buidge- : 
road, Surrey.—28th October, 1880. 
4990. OPENING CASEMENTS, &c., J. Bruce, Summer-road, | 
Edgbaston, Birmingham.—30th November, 1880. 
4992. Sink Trap, J. Harsant, Bessborough- 
Vauxhall Bridge-road, London. — 30th 
SoU. 
h 
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Dero. 24, 1880. 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves expressly for Tae ENGINEER at the 
Office of Ber Majesty's Commissioners of Patents. 


1241. Fra ALTERATIONS IN 

CHEQUES, &., Davis.—Dated 23rd 

March, 1880.—{ Provisional protection not 
This consists in ving a part of the 


chi holes poy so as to 
coos for which it was originally drawn. 


Evyanes, W. Hartcliffe.— Dated 23rd March, 1880.— 
(Provisional — not allowed.) 2d. 
me pitch of chain is lengthened so as to allow 
the bowls or studs to take into or gear with every 
other tooth of the wheels, instead of into each tooth. 


1271. Compressep Arr Ena R. Stephens and F. 
Broughton.—Dated 25th = 1880.—{ Provisional 
not -) 2d 


An eted with an air pomp, 
anton air therein, such air being then 
and used to obtain motive power. 

1549. Textite Fasrics, R. or 15th Apri, 
1880.—(Not proceeded with.) 2d. 

Knitted or netted textile fabrics are formed by the 
combination in the making of metallic threads or 
wires with textile threads, or by the combination of 
textile threads of various kinds. 


1910. Fostsuinc Fasrios, J. Worrall.—Dated 
10th May, 1880. 6d. 

The cloth to be treated is taken in the wet state as 
it comes from the hand of the scoure., and submitted 
to the apparatus constructed as follows :— A BC Dand 

are a series of heated cylinders mounted in a 
suitable framing, and so connected er by gear- 
ing that they will be driven slowly in one a the 
same direction, and at a uniform surface This 


extended F, furnished wi and 
water, into w! 


charged with boi ch the cloth wet 
from the hands of the scourer G G represent 
card rollers. It — seen that the fabric passes 
t through F. 4 


supplied with soapy water, and around the 
cylinder C, through the 
soapy water, and around the cylinder 
ing the cylinder D it is conducted to 
around which are 


i=] 


or setting up, singeing, 
r cropping, it is then Cae 


1012 GLazeD Frames ror Garpens, &c., 
— Dated 10th May, 1880.- (A communi- 


ion.) 6d. 
pendent of one another, the top 
ends are made mmm e 
necessary cross-pi 
whole, but allow tbe sun an light to ct on the seeds 


or movable doors. 


FOR NUMBERING AND 
CHeEquss, &c., M. Bebro.— Dated 11th May, 


1880. 
in arrangement 
of a cylinder or cylinders con‘ discs 
with numbers around their peripheries so disposed 
and that each num’ from er to nine 


actual! 
will give their impression with each revolution of the 
or cy and the forward or higher 
numbers will after th 


place, from the numerals to the 


BS 


SSS 


1983. ann THE FLow oF 
Wartsr, &c., F. P. Preston, J. T. 
Preston.—Dated 11th May, 1880. 

Fig. 1 shows an wate valve A et the inside ee 
of closet pan, B 4 a ta 


Fic.3 


backwash or 
for forcing or unstopping if 
pigs should become chok: 
oes IMPROVEMENTS IN TRANSMITTING FIRE ALARMS 
AND OTHER met W. P. Thompson.—Dated 12th 
alarm givers are at one en it to at the 
other connected to an 
B it to attract the armature 
, which is one arm of a lever F, which, in , is 
connected to the by a movable 5 On 
mo F takes the ition Fl and D of D' and 
the indicator K turns to K!, comm is broken 


office. The wheel G is the medium for giving the 
signals. It is divided on its first quadrant into six 
or more concentric bands, each of which is put into 
communication ey a small wheel rolling upon it as it 
rotates) with a similar number of contact makers T, 
duty each — So or 
uty en the apparatus re 

aos tithe whesle rest upon an insulating band X Y. 
In the three other one, the wheel does not 
carry any sag ‘exoopt upon the outside circle, and 
the signals fy, according to their 
number as order, the house which is 
setting the a; in action. The five concentric 
bands around the centre carry ial arrangements 
corresponding to the services asked for, and these 
signals are transmitted by pressing down one of 4 
five buttons T. As to the sixth band it can, by 
means of a button L, be put into communication wi 
the office for a voluntary signal of conflagration. 


1947. Reovutatine THe Srrep or Screw STEAMERs, 
J. Kosstovits.—Dated 12th May, 1880. 6d. 

In the stem of the screw steamer is placed the 

tube A descending nearly to the screw shaft 

B, and bifurcated laterally a 

a manner the ends of both branches D and 


apertures 
grating, 
tion. pipe A is placed the float C, 


the iron bar whilst the punch E punches another hole 
in the said bar for the next nut. The piece or nut 
thus cut off is pushed out of the hole i the movin 
die into a recess in the die ph. 


the presser I fixed to the heading 
jez) 
©O}r 


the steam admission valve or the expansion 5 of 


the engine in such a manner that as soon as the float 
C descends or rises the steam valve or the 


1957. Propuction or Boot-neet Irons, &c., 
12th May, 1880.—(A communica 


mechanism, rolled or wire-like 
drawn iron of suitable cross section and of a 
troduced into the machine, where it is 
t round, punched, bent at right cut 
—¢ finally dro ped from the nished heel 
For the into the 
is fastened into the standard B straight- 


two stationary rollers 
The feeding of the 
‘ected by the slide B, jaws 
iron introduced by the slide 
tangentially to te a stamp P must now be bent into 
proper shape, which is effected by the motion of the 
cog ring M. ‘The cog ri ng M has on its front side 8 
flange delivering 
plate Q 


1963. Securtnc Sueer Merat Coverines to 
or Least Rops ror Looms, R. Moss.—Dated 13th 


The etal coverings are first curved to the 
ef Ges cides of the Weed to be covered, end ave 


1969. Gas Enornes, W. B. and J. Nuttall.— 
Dated 18th May, 1880.—( Vi 

Two cylinders ere cast side by A. 4 one serving as a 
compressing cylinder, and the other as a motor cylin- 
der. Trunnions are formed on the casting, the one on 
the compressor cylinder serving to admi ” air and gas 
to this cylinder, and the other for exhaust purposes. 
These trunnions are divided longitudinally, and the 
spaces thus formed communicate with the 0; ite 
ends of their respective cylinders. Openings in the 
trunnions communicate with ports in the trunnion 
blocks az the cylinders The cylinders com- 
municate with each other by passages at either end, in 
each of which is a slide valve and a second slide con- 
nected to a governor. 


1973. MacHinery Nots, J. P. Binns.— 
Dated 18th 

Bare lateral holding die “ides into which the dies 
are fixed. Cisthe poe he die and D the stationary die, 
_ a slot or recess formed therein to receive the 

of iron, after which the lateral die C closes and the 
Paneh E comes into action, punching a hole eoones 
end of the bar. The punch and movable die then 
retire until an in the die C comes opposite to 


off a length to form the nut, at the same time holding 


the rough sides are pressed in vt may Nearby the fixed 
die, the face of the nut 
the snapper or side hammer K. 


Apparatus For TULLEs, Laces, &c., 
hamps.—Dated 14th May, 1880. Ca. 

This consists essentially of two shafts, the one fitted 

concentrically in the other, both rotating either in 

ite directions or in the same direction, the one 

coome a comb R for collecting and raising the 


WS 


KK 


threads to be cut, and the other D a knife H 


with an elastic pressure against a comb, the said comb 
and knife working. concentrically with a , which 
does not revolve, and which serves as a su , guide, 
and base for the tool or apparatus. 


1988. Warer Crosers, &c., 8. B. and J. J. 
Brown.— Dated 14th ‘May, 1880, 

A rod descends from the closet ¢ nandle and is 
jointed to one end of the lever B which turns ona 
centre carried by a short upright C. The opposite end 
of the lever is connected to the end of the Seo rod D, 
the piston on which works in a cylinder The J pared 
end of this cylinder is conn: bya gan pl 

ng out through a stuffing box ai upper en: 
Pine ea is connected to a lever I which turns ona 
fixed centre at K. Projecting from the lever B is a 
L which is to enter a curved slot in the tumbler or 
arm which projects from the axis of the pan of 


closet, as Some & 


ed and closed b; 
coat hand. of 
ever lor con 
the water supply valve. ny oul aie lever M rests 
the lever I, so that when the lever I is caused to 
the handle of loset, the lever 


the handle is then at once p “ 
down also by its own weight aided ry the weight 
leaving the descent of the _ M and the comssasenh 
of the valve to be con! 

the regulator in thi inary manner. 
1999. Raitway &e., J. 15th 


inary 
placed outside on top of the inner body, | and is on the 
principle known as the “‘ bird fountain,” the oil being 
drawn therefrom by a syphon. 
Bossins, &., L. Wilson.—Dated 15th May, 
1880.—(Not proceeded with.) 2d. 

The slots usually made in bobbins to engage keys on 
the drivers are abolished, and the bobbins are driven 
by pins extending up from the driver, and which 
come in contact with the co! on the end of 
the bobbins, which are formed square or with flutes, 
so as to be carried round by the 


2003. Macuines, B. Geny.—Dated 15th 


Ma, 

A series of ten levers tu on an axis have fixed 
has a by means of — coupled 
omen ae a toothed sector, "im motion to a shaft, 
which by a catch transmits motion to a wheel, and to 
ee concave ratchet wheel fixed thereto. Three discs, 


dranoe one foth, 


‘ _ a supply valve for closets, by means of which 
| the valve will find its seating in almost any Fog 
in which it might be placed, also by making the seat- 
sng the hago 2, it tends to keep it clean ; A is the 
a casing of valve ; B the cover ; C the spindle to 
cate the | work the valve; D is the valve of india-rubber or 
[i933] FIG.1 QA 
G 
Fic.2 
N E pass ouiside through the steamer’s sides. The 
N Wz tected by a 
1347 
other elastic material ; Eis the seating. Fig. 3 is a | 
section through a closet illustrating the horizontal and 
parallel, upper and lower valve seating. A being 
: the upper valve lve ; B is the upper H 
and L the lower is the ventilating a. | 
arrangement of rollers constitutes, with cards and a 
brushes, a pile raising-machine, und situated beyond | 1 
this machine is an ordin: hot-cylinder d ! = 
\ 
second carding operation, is cond h \ y A / H \ Cy Z \ 
fhe , \ / AY | 
/ | expansion valve is proportionately closed or opened, 
if i H thus cutting off or admitting the steam. The rising 
\ 5 TANG or descending of the float C depends on the level of 
| the water in the pipe A, that is to say, on the draught tp 
Qo of water astern, and consequently on the depth of the R 
| 
= f applied 
i A air The overfiow from the chamber E, 
oF 
ff YER 
| 
is then guided over and around the steam drying FIGI. 
cylinders N N, or it may be dried in a hot stove. ys EO) i 
= 
the atmosphere, and may be closed with glazed H 
| >] 
( 
inte hen | with D and the raising of the end clutch liberates the 
o tens, | wheel G which is actuated by clockwork. On the 4 
fore part of F is a block I wi ,w nm repose, : = 
Y rests upon two pieces supported by reds J Jl. Ji B M is also raised and the water ve open 
vin 
im WSs Y) FIC.2 then drawn one on each side of the rod though a die, 
KLM NN. q ' 3k Y the edges of the sheet metal A being thereby turned 
INNS a in 80 as tu lap over the edges of the wood rod B. 
= aN (cy (oy, The lamp has a separate case, which supports 
Sie | \ 
then to the hundreds, then to the thousands, and so TTL 
: or. The drawing represents a longitudinal section of , 
one of the duplicate numbering cylinders. The type 2 
‘ numerals, from cypher to nine, are fixed to the disc Lal 
a C as shown at G, and are arranged to deliver their 
: type ; 5 ther beta cD d the iron bar, which bar is pushed by the | ments, bear the figures 0,1, 2, &c., to9. The first disc 
ne yn peripheries commencing with establishes communication with the receiving office, attendant forward into the opening and up —— the | is mounted on the axis, and is rotated by a wheel 
Sslependent and separate motion around their axis, | the battery, and the earth, while J connects with the | stop Dns G which determines the aw oy cut off. a 
transmitted to them and governed by the gearing | rest of the system. The movement of F cuts off | The dieC closes and a cutter ai thereto cuts — 
; K, L, M, N. communication with the line wire and receiving 


Ba 


c. 
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tes in'the case to see the numbers 
on the ises. 


1904. Maxine StonewAReE oR Ciay SANI- 
tary Socket Pipes, &c., Snape and J, A. Noel.— 
Dated 14th May, 1880. 6d. 

. 1 shows the form of ring which is to be attached 

to the cross on the dod rod or shaft of an ordinary 
‘or ring pipes, which is caused to 

revolve by any suitable means. This ring has cam 


of the pipe, rel hol to 
ion pe, releas express al 

of the clay, and 
of the inside a the 
socket. made pipe is off on the 
trimming and cutting machine 
2004. Reapic anp A. MeGregor. 


15th 
This relates y to that class of machinery in 
which the axle fo the main driving wheel is secured 


(2004) 


frame. The outer end of the tubular C is 
connected by means of a clutch tooth to a bracket E 
— the driver's seat, and maintains it in the same 

n when the machine is raised or | ed, the 


wheel D, the intermediate axle 
the crank axle B carries oe: wees 

wheels Gand D and the pinion H ing geared _ 
one another, and 80 Pa roportioned in size as that 
the main wheel will poe 
speed than the crank axle Band wheel G wh: 
rotated by the foot of the rider, 
2008. Sream Courivatine Enxorss, &., B. Fowler, 

z Burton and R. H. Shaw.—Dated 15th May, 1889. 


In winding engines for steam cultivation one drum 
A is mounted on a vertical stud under the boiler, and 
the other B is similarly mounted on a stud under the 
water tank. By this ser: emer dl there is a much 
ater distance between the haul: ng svpee and wider 
implements can be worked. Power ere to the 
drums by suitable shafts and 
is more effectually under the control of the driver. 
The barrels of the drums are of wrought iron so as to 
obtain great strength and lightness. 
2012. Propettina Smacu Crart, J. Bohanna, jun.— 
Dated 18th May, 1880.—(Not proceeded with.) 2d. 
The scull is pivotted on a bracket on each side of 
sides in the position, and ai en 
on which is centred a lever, the end of Which te 
sculler grasps. This lever extends beyond the he 
and is connected to a lever centred at some distance 
back on the arm or outri: . This second lever has 
at its inner end a toothed segment, ng with 
a similar segment still further back on the outrigger. 
A rod extends from the latter lever to a rocking arm 
centred on the side of the boat, and another rod 
extends thence to the inner end of the pivotted scull. 
2013. Manvracroure or Twine on Corp, A. Waith- 
man.—Dated 18th May, 1880.—(Not proceeded with.) 


on as to give an alternate rotary motion leper the twine 

during the process for producing variegated 
cords, described in patent 3109, a.p. 1875, Someta the 
tension rollers and the printing rollers is fixed a _ 
extending the width of the machine, and ha 
brackets, in which are mounted a series a short tubes 

capable of revolving therein. Each tube has a pulley, 
astrap or band passing alternately over ye under 
the w ole series. To one end of the om, % 
a weight, and the other is fastened to a rating arm. 


ante. DRAIN &c., W. R. Maguire.—Dated 18th 


ry Sat lengths of drain pipe, which are of ordi- 
but each alternate length B is 
constructed with an examining or ion hole C 
formed with or without a socket D. 


ory 


ash-pit are closed. Oil or naphtha is carried by steam 


acids, bleach liquor, or alkalies, the following sub- 
at any convenient stage of the 


means of an also in com- stances are ad 
munication wit The 
vapours and air through the fuel in the 


retort, and then Bos wegen chamber into the 

Water Cuiosets, W. R. Lake.—Dated 18th 
, 1880.—(A communication. ) 6d. 

shows an wherein front 


the secon rting a 

foot-stool Above the e same, 

there is an opening w! pipe 
[2073] Roe 


jet of water or a current of air 
thereof a piston rod may be used. The seat 
ring may either be cast in one "plc, with the body 
of the closet or formed separately an: | 
aro It may be cast hollow to He = water 

or 

. Continvous ExEcrrotytic Action, C. Abel. 
—Dated 18th May, —_ —(A communication.)— 


(Not proceeded wit, 
In order to obtain Higuids su to electro- 
lytic action the continuous m of the non- 


metallic solid products of a long, 
narrow trough containing two plates forming the elec- 
trodes has at one end near the top the inlet orifice for 
the liquid, while at the bottom of the other end are 
two outlet: orifices, one close to each electrode. 


208) Fippie-stick Guipe Apparatus, C. Gley and 
18th May, 1880.—(Not proceeded 


with.) 
This consists of alight frame to be secured to the 
neck of the violin, an 
fiddle-stick and keep it in its correct position for per- 
forming on the strings. 
2022. Metronome, C. Gley and Landé.—Dated 18th 
May, 1880.—(Not 2d. 
This apparatus, ch is intended to 4 the 


vided with loose stoppers or covers, such stoppers 
‘ing cemented down "o * Pipe joints have been 
poe Fo and examined ww hollow inverted 
cradles or saddles in which the end of one length of 
pipe and socket of the next length rest. 
2015. Harpenine anp Temperine Steet Wire, W. 
Scholes.—Dated 18th May, 1880. 6d. 
The wire is taken from reel A through pan B, which 
is supplied with sand heated 4 suitable means. The 
wire enters the pan B through holes at one end, and 


leaves it through slots in the ite 

as to allow the wire to be lifted. On leavin, 

the wire passes through a tube F fa rater 

kept at a suitable temperature to harden th 

2016. Srays or W. Dated 18th 
May, 1880. 

The corset is pa at the back and made to open in 
front, and in the back is inserted a steel blade of an 
’ roximately uniform width from its lower end to 

ut the centre of the corset, whence it gradually 
creases in width to the top, 86 as to provide an 


bushing being kept from revol by 

of the link connecting the arm to the main 

2005. Pranorortes, G. W. von Nawrocki. 15th 

May, 1880.—(A communication.) 4d. 
This consists in the use of supplementary sou: 

boards which occupy the space not hitherto u 

pe are placed on the same level with the preloa 
board to which they are connected 

ends of which are fastened by on 


/ 


AV 


bands ag to the sounding hems as 
as possible. In the drawin; 
sounding board and D and 
sounding boards, M are the cross-pieces connecti 
and E to C and fastened to the bars F by screws. 
2007. Bicycies, J. Hall.—Dated 15th May, 1880. 6d. 
This consists in extending each side o’ ‘the fork of 
the bicycle bey ond the centre of the main wheel, the 
said extenidion of the fork being cranked, raked, or set 


at angle to yer thereof, the extended 
portion of the fork eing either solid, or being forked 
or otherwise so formed as to c a wheel or wheels 
pulley or pulleys, with axle and crank, the said whee 
or or pulley wheels or —, driving the main wheel. 

the main axle; F is the fork extended beyond 
Bis the crank or pedal 

an intermediate axle, both carried by and rotating :n 

the extended fork; the main axle carries a spur 


axle, and | Cc 


ditional support at the pat ‘where it is most re- 
quired. The corset is also divided at each side, the 
ted by laces or eyelets of which 

there will be two rows, so as to permit of adjustment. 

The ordinary spoon busk fastening is provided esha 

piece of steel having tongues capable of sli 

that in one position they are brought in front o! "the 

studs of the busk, thus preventing them from 

becoming disengaged.” 

201'7. ELevaTinc, TRANSFERRING, AND CLEANING 
J. A. 18th May, 1880.—(A 
communication) 

A receivin Gar A which raises the grain from 
the hold of the ship, is hinged to a swinging arm G 
pivotted to a frame that can be moved up and down 
on vertical guides, so that when not in use it occupies 
the position shown by dotted lines, When d to 
be put in use the arm G carrying elevator A is raised 
by ro as shown by other dotted lines, so that the 

end ef the elevator can pass over the rail of the vessel, 
= then be lowered down the hatchway. The grain 


(2017 | 
/ 
Ani 
| 
| 
ii 
BW A 
Ss 


is raised by travelling buckets, and from the top of A 
it flows through pipes B and C to as' meen | spout D, 
below which are two a hoppers F, so that 
when one is filled the spout Dis turne: to fill the 
other. These hoppers empty into F, from which an 
elevator raises the n to the cleaning cmt 
whence it es through spout M to ae = 
when a third elevator raises and delivers it rough 
spout Q to the receptacle for transportation or storage. 
2018. Gas, IV. R. Lake.—Dated 18th May, 1880. 

communication, )—(Not proceeded with.) 2d. 


In order to produce carburetted water gas a coal 
fire ts well started in'a retort, and the smoke-pipe and 


mental 
ists of a horizontal base, a owees dial 
plate perforated with holes and having lines - marked 


of the paper :—‘75 per cent. in finished 

oa of potassium fodide, -75 per cent. potassium 

ite, per cent. starch, per cent. sulphate or 

carbonate ite of manganese, and 2-0 per cent. carbonate 
or sulphate of lead. 


2030. Muirary Hours, &., C. A. Innes.—Dated 
19th May, 1880.— with.) 2d. 

The walls are made double, the inner one of wood 
an and > nnd of sheet metal, the inter- 
m space forming an air space communicating 
with the outer air at the bottom, and with the interior 
of the hut at the top. The sun striking the metal 
wall heats the air in the air space and causes an 


escapes through loueeas at the ridge thereof. 


2032. Fixpine THE Positions oF PLAces ow Maps, 
&., J. ato 19th May, 1880.—{Not pro- 


with 

A pointer is fixed on a pivot, and has a scale or rows 
of numbers marked thereon. A similar scale is 
arranged like a clock-face round the edges of the 
map. An alphabetical index of all the places round 
the map, giving the index number or the — 
that in rotating would pass over the point and the 
direction point of compass or angle the pointer would 
stand at. 
2088. Fasrenrnes ror Door Knoss, &., J. Gaskell 

and R. T. Grocott.—Dated 19th May, 1880. 6d. 

Ais an outer metal washer carrying a projecting 
nib Al; Bis an or spring, and 
C is an inner metal wash These three washers are 


‘or otherwise fastened to- 
er, 80 as to form one washer, and have a ed 


the dle § in the position as shown. The loose 
handle D is then screwed up until the washer stops 
it; a screw-driver or other instrument is then placed 
inthe notch D1 (of which there may be only one or 
more at pleasure) in which the nib has cag, and by 

ig back the nib the knob may be screwed up as 
the nib back every 
times it falls into a notch. Eis the knob permanently 
d to the spindle. 


thereon, a hand in front of the di on a 
central axle turned by clockwork; two bells of 
different toes are mounted concentrically with such 
axle behind the dial, and between it and the clockwork 
movement. An arm is fitted to the axle and carries 
three levers to strike the bells at intervals, 

2028. FLoors J. Largan.—Dated 18th 

May, 1850.—(Not proceeded with.) 2d. 

As applied.to ceilings this ists in ding a 
sheet iron casing from the joists, and its upper 
surface is covered with plaster, cement, concrete, or 
other non-conductor of heat. 


20285. Spreir ror Use as ‘a DETERGENT, Soivent, &c., 
W. Smith.—Dated 18th May, 1880. —(Not proceeded 


The or lower boiling ions of eum 
oil is treated with chlorine as daylight 
le po 


Ww an oxide, hydrate, or carbonate, capable 
hydrochloric acid and chlorine from 


2026. Prevmatic APPARATUS FOR ELEVATING GRAIN, | 


&e., W. R. Lake.—Dated 18th May, 1880.—(A com- 
munication.) 6d. 

This comprises the combination of a gradually con- 

tracting and expanding mber or intermediate 


section of a grain-elevating tube with an a 
chamber or en 


tube; also a contracted 


section of a grain discharging tube with an air-inject- 
tube, for the purpose of and 


2086. Boriers, &., G. Sinclair.—Dated 
fay, 1 

Fig. 1 shows a boiler for boiling or bleac rags 
initisa ‘orated diaphragm 
an unperforated dia; 

the lower end of the vomii 
Dip B ind to it are attached drain pipes C, throt 
passes the liquid that drains th the rags 

into the bottom of the boiler, but cannot rise po 
the bottom of the vomiting pipe B. At the centre of 
the bottom of the boiler isa pipe D, one end of which 
is connected to the steam supply, and the other to a 
discharge cock to draw off the oo Over this pipe 
inside the boiler is a perforated plate E, which serves 
to spread the steam and mix it y the liquid. ow 


or }}steam heats the boiler th the diaphragm and 
‘also gets into the vomiting saae the liquor 
FIQ. 


u- 


in the boiler. At 
hollow head for 
reciprocating ram 


the up’ 
or plunger may be fitted in the boiler for ‘olitiing 


, and also for expres- 
large 2 ion of the liquid from the materials. 
ment of pokers for the me- 
of steam boilers. The fire-bars G 
te longitudinally by means of a 
crank shaft to w: they are connected by rods H. A 
ee I with vertical — is fitted between the 
and the coal-feeding J, pokers 
enter these openings and are caused to vibrate, so 
to penetrate through the fuel, and thereby allow the 


ing or trimming grain. Se 

longitudinal sectional el 

elevating tube, and a tube with 

grain trimming nozzle attached thereto. 

202'7. Curtinc Screw THrREaps, 0. Schobber.—Dated 

18th May, 1880.—(Not proceeded with.) 2d._ 

The object to be screw-threaded is placed between 
two centres in a chuck. A milling cutter runs in the 
direction of the threads to be formed, that is, it is set 
in an oblique position. The surface = this cutter is 
formed so that. there are several el rings situated 
near each other, the section of which corresponds with 
that of the screw-thread to be produced. ese rings 
are crossed by grooves or furrows, so as to form cut- 
ting tee all profile of which is the same as that of 
a thread c! 

2028. &c., SILK AND Fiprovus 
Supstances, W. Summer.—Dated 15 May, 1880.— 
(Not proceeded with.) 4d. 

This consists, First, in making a dragged or driven 
travelling presser for a yarn drag or yarn carrier, adapt- 
able to ring frames to be used for pre ig; spinning, 
doubling, and winding purposes, and it is formed so 
as to have its bearings travelling round or within a 
ring attached to or within the ring rail ; Secondly, in 
a mode of arrangement for making a supported 
dragged presser. irdly, in a mode of arranging a 
revolving yarn guide for use in ring frames. 


PAPER For &., R. C. Menzies and EB. 
J. Beva 2d. 


proper permeation of air. 
2036. Moutpine Macuinery, &c., H. 7. Grainger. 
—Dated 19th May, 1880.—(Not proceeded with.) 2d. 
Baran moulding benches are used, one or ——_ 
of whic so 96: to, 


piece, and in either end is an o} 

collars. Ribs are on each te thee 
of the box to serv: as guides for the rammers. 

2038. Rartway Crossinas, J. B. 19th 
May, 1880.—(Not with. 

. This consis asu the outer 
side of one or . :ore of the ee rail’ ends where they adjoin 
the crossing or ce such support being solid with 
the crossing itse! These projecting supports are 
formed so as to bear against both the upper and lower 
shoulders and web of the rail on its outer side in any 
suitable manner. 

2040. Securinc THE BotrTies anp SropreRs oF 
Liquor Frames, &c., W. Bartram.—Dated 19th May, 
1880.—(Not proceeded with.) 2d. 

A fall-down door is placed at the bottom of the 
frame, and closes up against the lower part of the 
bottles, which are secured by a 2 of the case passin, 
close over the tops of them. The door can be lock: 
so as to p the of the ts of the 
bottles. 

lay, ‘ot proceeded w: 
The last Jink of the coupling chain is sp ataped, and 


ole 
in 
af h, 
ing 
i994 
l _ == upward current, which escapes into the upper part of 
Fice 
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! } he spindle is placed threugh the door with a rose F 
1 h each side, the spring washer A B C is put upon ¢ 
(2033) 
If | 
D 
\ } \ 
@ Tevolving Circular axle plate, and in which the 
frame of the machine is raised or lowered by the 
partial rotation of this circular axJe plate. On the — a eh ee 
or sleeve C having an arm forged or cast on its inner 
end and connected by a link to a stud on the main 
| 
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\ { 2015) 
\ A oul F 
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i | FAN to repeatedly pass through the rags 
® | the top of the vomiting pipe is 4 
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the written or printed matter on cheques, &c., by 
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the bolt which connects it to the other portion of the 

chaia passes through an eye, oc which are projections. 

A cravk shaft running el to the buffer beam 

catches these projections, and throws the link over or 

removes it from the draw-hook of the adjoining 
wagon. 

2089. ror Forcine, or 
Compressinc Arr, &c., J. Howorth.—Dated 19th 
May, 1880. 

The drawing shows a power archimedian screw 
ventilator. is a cylinder of iron or other suitable 
metal, inside of which is the archimedian 
screw B, mounted fast upon the C, supported so 


as to be capable of revolving in two long bearings D D, 

which are carried by brackets. Hi is a fixed hood or 

cover, by using which a better exhaust is obtained 

with a less expenditure of power. 

2045. Ventitators, A. Mill.—Dated 20th May, 1880. 
—(Not proceeded with.) 2d. 

A tube is closed at its upper end by a movable lid 
and near its lower end is provided with bevelled flange, 
by which it rests on the chimney or ventilating shaft. 
From the flange upwards are a series of vertical ribs 
arranged at intervals round the tube, and near the 
upper end in the space between each of the ribs an 
opening is cut. Each rib has a flange at its lower end 
to support an outer tube, the air passing up in the 
spaces between the two tubes. 

J. 20th May, 1880. 
communication.)—{ Not proceeded with.) 2d. 

Three wooden supports are made in two sections 
one sliding on the other, the top sections being united to 
a central platform to receive a workman, or a fireman 
when used for extinguishing fire, such platform 
having a sheet metal chamber to protect the occupant. 
The sections can be moved to or — each other, and 
to raise the top sections a winch is provided on the 
Dottom sections with a rope attached to the top 
sections. 

2048. Cisrerns, Warer-ciosers, &c., 7. Jewell.— 
20th May, 1880. 6d. 


ventilating the drain and preventing any pressure 
arising, so preventing foul air entering the closet 
through the trap. Fig. 2 is a sectional elevation of a 
sink, L being a suitable india-rubber or other ball 
valve, which allows the water to pass away, and 
prevents air from returning to the sink ; K is the 
grating, which is removable for cleansing purposes. 
Fig. 3 represents a form of eR joint. The iron work 
is covered with a coating of black oxide, and then 
with Spence’s or other effective metal. 


2049, Sicnatinc Apparatus, W. 7. C. Pratt.— 
Dated 20th May, 1880.—(Not with.) 2d. 

An electrical circuit composed of two-line wires 
running between the metals is employed, the wires 
being suppurted by stays and te from each 
other. Within the signal box is a ry in circuit 
with the wires. The train forms of the circuit, 
and anything coming up behind cannot enter the 
same circuit, as the first train short circuits the battery 
current, and so releases a bell on the train in the rear, 
consequently stopping. 

2050. Compounp ror Coatinc Woop, &., F. H. F. 
Engel.—Dated 20th May, 1880.—(.4 communication. ) 
—({ Not with.) 2d. 

The compound produces a slate-like imitation and 
consists of 7°054 0z. of copal dissolved in 14°108 oz. of 
ether, and mixed with a solution of 2°21b. of shellac 
and 2°2 lb. of sandarac in 7°043 pints of strong alcohol, 
to which are added 5-29 02. of lamp-black, 1°763 oz. of 
ss 1°057 oz. Venice turpentine, and 2°2 1b. 

emery. 


2053. Venicies anp PorTABLE STEAMING APPARATUS, 


H. J. Haddan.—Dated 20th May, 1880.—(4 commu- 
nication. 
The dra shows a side view of the steaming 


— Es 


apparatus in position for R is the 


iving steam. 
case or receptacle for the substance to be steamed, A 


is the steam inlet, C is a suitable removable cover to | 


the vehicle, which is mounted on wheels. For exa- 
mining the contents during the steam operation 
the chamber is provided with an opening closed either 
by a glass or removable plate D. 


2054. Frrepiaces Sroves, H. Wittington.—Dated , cial contra 


20th May, 1880. 6d. 


PRICES CURRENT. 


are corrected up to last night, 


Tue following prices 
but it should tn. in mind tha 


t in man 


makers are Sree to quote different terms for spo- 


to specify 


these cases and terms, or to give more than the market 


The back of the grate carries a deflector plate A of quotations and makers’ prices. Readers should also 


fire-brick. The p of i 
pipes B in the front of the plates and thence to the 


chimney. Above the plate is a hot-air box C, having 

openings which allow the heated air to enter the 

apartment, and in this box vessels containing water 
may be placed so as to moisten the heated air. 

2059. Warminc Raitway Carriages, 7. R. Johnston. 
—Dated 20th May, 1880.—(Not with.) 2d. 

A heater, consisting of a sheet of corrugated Soper 
is placed in each compartment of the carriage, and to 
the interior of the heater, steam from the boiler of 

e | ti dmitted, one pipe convey: the 
steam to the heater, and the other conveying it 
again to the boiler. 

2061. THE HEIGHT ConDITION OF 
Beer 1x Casks, &c., W. J. Lovett.—Dated 20th 
May, 1880.—({ Not proceeded with.) 2d. 

As applied to the tap of a beer barrel, this consists 
of a supplementary tap placed on the upper side of 
the entrance pipe of the ae tap and near the 
part —e the hollow and perforated stem. The 
second tap is situated vertically, and to it is secured a 
glass tube, up which the beer rushes when the tap at 
the bottom is opened, thus showing the height of the 
beer in the barrel. 


2062. SypHons, T. J. Finch.—Dated 21st May, 1880. 
—(Not proceeded with.) 2d. 

To the long leg of an ordinary syphon is connected 
a filling pipe bent so as to form a loop or bend below 
the level of its connection to the 7, and the end 
is carried +: to a suitable height, a funnel being fitted 
in it to facilitate charging. A spherical or valve 
is fitted to the short leg of a syphon, the long leg 
having a suitable cock fitted to it, anda cap being 
fitted at the top of the bend of the oyphen for 
charging it. 


2064. Heatine anp Puriryine Water, J. Wright.— 
Dated 21st May, 1880. 6d. 

To the outlet pipe C for the partially condensed 
steam is applied a valve B opening outwards, but kept 
closed by a weight. When any undue pressure exists 
in the heater tubes, the valve is lifted, and the excess 
of steam escapes by outlet L. When a greater degree 
of condensation takes place in the heater tubes, the 
valve is retained closed, and a vacuum maintained in 
these tubes, thereby effecting an economy in the con- 
sumption of steam in the engine, the exhaust steam 
from which supplies the heater. When the exhaust 


——"S 


steam is insufficient for the su of the heater, live 
steam may be admitted from a jer, when a regula- 
tor or reducing valve operating automatically is 
employed, so as to secure any required pressure of 
steam or degree of vacuum in the heater tubes. A 
— arrangement of valve for this purpose is shown 
at C. 


2067. Fire-Licuters, Furt, &c., H. C. Hill.—Dated 
2ist May, 1880. 8d. 
The lighter consists of two sets of boards hinged so 


as to lay close together and occupy a small when 
desired for &c., but which can opened 
out to acertain extent (limited by cross C at 
the top ends) when desired to use them. In the sides 


of the boards or strips of wood A are cavities in which 

an inflammable material Bis placed, while on either 

edge is — a@ compound easily —— by friction, 
so that the action of opening out lighter causes it 
to ignite. 

2068. Propuction or PicruREs BY THE AGENCY OF 
Licut, F. H. Warlich.— Dated 2lst May, 1880.— 
(Not proceeded with.) 2d. 

An electric or other suitable light is placed in a 
compartment, and its rays travel through apertures 
into condensers. At a dis 
densers, and in the sides from which the light after- 
wards emanates, are placed the pict: to be enlarged; 
and at a greater distance in the same lines lenses are 
placed parallel and concentric with the condensers. 
2069. Meraruic Rops anp Wire, A. Clifford.—Dated 

2lst May, 1880.—(Not with.) 2d. 

A pair of rolls with Te of 
decreasing diameter are each capable of ly turning 
in bearings, but not being geared together or driven 
by any power. The split rod is successively 

the grooves and in its passage causes the 
rotation of the rolls, " 


| 


refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


‘LAND— £8. d. | ScoTrLanp— £8. d. 
G.m.b.—No.1.. 2126; Gl 
Gartsherrie - No.8.. .. .. 2136 
No.l... .. .. 8 30) Dalmellington— 
218 0) At Ardrossan. 
Summerlee — | BShotts—No.1 .. 8 26 
No. 1 oo eo 8 36) No.3 .. 2130 
No, 8 -. 2120) At Leith. 
Monkland—No. 1 2 12 6) 
No. 8 2 10 6| CLEVELAND— 
Clyde—No.1 ..2126) No.l .. 2 4 
Govan—No.1 ..2120! No.8 .. .. ..119 
No.8 .. 210 6) No. 4, foundry .. 1 19 
At Broomielaw. No.4, forge.. .. 118 
—No.1 .. 8 26) Mottled or white 1 17 
No.8 .. 2126{! Thornaby hema- 
At Port Dundas. tite .. 8 0 


TREDEGAR—MONMOUTHSHIRE—NO. 8 tin-plate pig iron, 


75s. at works. 


” 


Od. at works. 
£8. 
DERBysHinE—Grey forge, a! - 
gua 
No, 8 -- 210 Oto 0 0 
Lancasnirg, in Manchester—No.3 0 0 0to 2 7 
No.40 0 Oto 2 6 
HEMATITE, at works, Millom 
or 
No.ltoNo.8 .. 8 5 00 
Forge, mottled and white .. we « 815 
Maryport Hematite—No. 1 to 
ee ~ $5 0 0 
Puddled Bar— 
Wates—Rail quality, at works 317 6to 4 0 
CLEVELAND, di vered on trucks 317 6to 4 0 
MIDDLESBROUGH léin., plate 
quality, per ton ee 40 0 0 
Lancasuirg, delivered at Man- 
chester .. pe 42 6to 4 5 
MANUFACTURED IRON. 
Ship, Bridge, and Mast Plates— 
Guasoow, f.o.b., per ton 70 8 0 
Wa es—At works, net .. + 75 0t0 8 0 
in 
works .. ee ee + 615 Oto 815 
Boiler Plates— 
WEIsH... os -- 10 0 9to 1010 
Lancasurrs, to5 cwt.each plate 717 &to 8 2 
SHEFFIELD ee 1010 Oto ll lo 
Bow inc and Low Moorn— 
Under 2} cwt. each, up to 
4 owt. percwt. .. 9to 17 
4 cwt. up to 7cwt.and upwards 110 0to 119 
STAFFORDSHIRE, per ton -- 9 0 Oto 1210 
MIDDLEsB20vGH, free on trucks 715 0 to 915 
Giascow, f.0.b., per ton ee 810 
Angle Iron— 
Bow ine and Low Moor, per 
TAFFORDSH ee 
— 6 0 Oto 6 2 
Srockton .. ee 510 Oto 0 0 
Rounp Oak ee 812 6 to 13 10 
CLEVELAND 517 6to 717 
WEIsH.. oe ee 65 Ot 712 
Gtascow, f.0.b., per ton 610 7 
Low Moor and Bow ine, per 
cwt. 019 Oto 1 
STAFFORDSHIRE, per ton + 610 Oto 10 0 
Rounp Oak ee oe 8&8 2 0 
Merchant Bars— 
StTockTon .. oe - 512 Fto 712 
WELsH oo 515 6 0 
LANCASHIRE oe ee 15 6 0 
LASGOW, f.0.b. .. ee 610 0 0 
ELD—Bars from ware- 
house eo + 610 Oto 7 0 
= Hoops .. .. 710 Oto 8 0 
eets 9 0 Oto 0 0 
Nail Rods.—G.ascow, f.0.b., 
per ton .. oe 6 Oto 615 
Rails—G.ascow, f.o.b., perton 710 Oto 8 0 
CLEVELAND ee 510 Oto 6 90 
510 Oto 515 
Railway Chairs — Guascow, 
f.0.b., per ton .. oe oe 410 Oto 5 
Pipes—G.ascow, f.0.b.,perton 5 0 Oto 6 0 
Sheets—G.ascow (singles), per 
Hoops—Mancuester .. .. 6 5 Oto 610 
works— £28. 
8) teel ee 13 0 Ote21 0 
Ordinary cast rods .. 17 0 0 
Fair average steel oe -- 28 0 Oto 36 0 
Sheet, crucible .. ee -- 24 0 Oto 64 0 
Sheets, Bessemer ee - 16 0 0to 22 0 
Second-class tool 82 0 0t0 48 0 
Best special steels oe - 50 0 Oto 76 0 
Best tool ee 52 0 Oto 76 
76 0 Otoll2 0 
Sheffield steel ship plates 130 0 10 
e 18 410 
Sheffield steel boiler plates 14 0 Oto 16 0 
Wares—Rails .. ee ~ 610 Oto 615 
Bessemer pigiron .. 3 7 6to 0 0 
MISCELLANEOUS METALS. 
£s8da £48. 
Copper—Chili bars perton 6012 6 to 6017 
British cake and ingots «- 64 0 0to 66 0 
sheets, eo ee 0 10 
British blocks, refined « 97 0 0t0 98 0 
ee 9% 0 0t0 96 0 
Lead—Spanish pig 1415 0to15 2 
oe 00 0t0 0 0 
Red lead 00 0t0 9 0 
White lead 00 0t0 00 
Spelter—Silesian oo oe 15 15 0 00 15 18 
Zinc—English sheet .. «+ 1910 0t0 20 0 
Phosphor Bronze—per ton— 
Bearing metal XI 0 0 Otoll2 0 
alloys oe os +. 1200 0 0t0135 0 
Nickel, per Ib., 2s. 6d. to 3, 
8. 8. 
Durham, delivered Middles- 
brough ee ee ~ O11 0 to 012 
Der 012 0 to 013 
Sheffield, melting .. - 014 0 to 016 
ee 0 0 0 to 612 
Wales—Rhemida ~ 010 6 to 013 


Coals, best, per ton— 
South Yor! At the pits— 
Branch ve O11 2 to 01811 
Silkstone, house .. + 010 4 to OM 6 
Converting ., O07 6 090 
Steam coal * 056t 060 
Slack .. 08 6 040 
Wales, through os 08 089 
Steam, less 24 oe ~ 0 8 3 to Oll 0 
House, at port ee ~ 0 8 9 to 010 8 
Small steam.. oe - 023 t 08 6 
Small house .. ee 0076 
Glasgow—Per ton, f.o.b.— 
Main .. os 060t 070 
Smithy as - -- 012 0 to 018 6 
South Dur » delivered 
Middlesbrough .. 0 40 to 000 
Derbyshire— 
Best at pits .. eo «+ 0 8 0 to O11 0 
mverting .. ee O076to 090 
prt 03 83 t 060 
cashire—Wigan 
Arle: 090 to 000 
Pemberton 4ft. .. ~ 070076 
orge coal ., ee 05 8 0056 
oe 04 0 to 0 46 
Slack .. to 08 6 
Oils, tun— 
Lard oil .. os es - 49 0 0 to5l 0 0 
brown .. 5 0 
Petroleum, refined (per gal.) 0 0 0 to 0 - 
Tallow,cwt . 118 0 I19 


to 
* Supplied to railway companies and large w: 


orks, 

é PRICES CURRENT OF TIMBER. 
£ 8. d. £ 
0 | Teak, load.. 1810 0 tol410 0 
6 | Quebec pine, red.. oo 800 to 450 
6 yellow .. 850to 500 
pitch 810 0 to 410 0 
0 oe 410 0 to 500 
Ash ee. ee - 8 6 0 to 410 0 
0 | Dantsic& Meml.oak .. .. 8 5 0 to 5 0 0 
Fir es 8 5 0 to 410 0 
» undersized... 250to 800 
» Swedith .. 000to 000 

Wainscot, Figa,log .. .. 800 to 50 0 
| Lath, Dantic, fathom 4 0 0 to 510 0 
0 it. Potersburg 610 0 to 700 

Deats, per ©, 12ft. by 3 by 9in. :— 

bec zine, 16 0 0 to% 0 0 

” 910 0 to1610 0 

8rd os 710 0 t01010 0 

0 Canada, spruce Ist ., + 1010 0 tol2 0 0 

0 and 2nd .. 800t 900 

New Brunswick on + 610 0 to 810 0 

0 Archangel ew 00 0to 000 

8t. Petersburg.. 8 00 0 0 

Finland .. ee 710 0 tolllod 0 

Wyburg .. 0©00to 000 

6' Other Norway.. €00 tM 

Battens, all sorts.. 610 0 to 810 0 
| FLoorinc sq. of lin.— 

First yellow .. .. .. 010 0 to 015 0 
0 » White ee 09 6 te 010 0 
Second qualit; 07 0 to 012 9 
0} Mahogany, Cubasuper. foot. 0 0 5 to 0 0 7 
0 exican, 00 44 to 0 0 
0|  Honduras,do. 0 0 af to 0 
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ON THE SUPER-ELEVATION OF RAILS ON 
CURVES. 


ALTHOUGH no empirical rule has yet been discovered to 
determine the exact amount of pressure exerted by the 
flanges of wheels on the rails on curves, z.c., the resist- 
ance which a wagon offers to turning on its vertical axis 
of gravity, the same is pretty accurately expressed by 


pare; where G = weight of wagon and 7 the 


radius of curve in metres. With the following radii of 
100m., 200m., 500m., and 1000m. 
D = 0:070G, 0°035G, 0'014G, and_0:007G, 
the front axle pene. Hig agen towards the outer, and 
the hind axle towards the inner rail at the two points 


A and B in Fig. 1. On first entering the curve re- 
Fic.t A 
= 


sistance will be somewhat greater, owing to the alteration 
of the direction of the wagon from a position of rest— 
with reference to turning—into one of uniform displace- 
ment. The resistance then, until the wagon is com- 
pletely in the curve, is approximately expressed by 
2 
D =0057G re where c indicates the velocity in metres 
per second. [f c = 18m., then D = 18 g With 
radii of 100m., 200m, 500m., and 1000m. 
D = 0:18G, 009G, 0°036G, and 0:018G. 

The amount of slipping friction to be overcome by the 
displacement of the axle varies between 0°05G and 
0'15G, or taking the mean, may be adopted as 0°08G. 
The position of the flanges in reference to the rails is 
further influenced by couplings, brakes, and centrif 
force. In the no position of a wagon on a curve the 
two forces acting on the coupling chains act outside the 
centre of gravity. If we indicate the leverage of this 
force with reference to the centre of gravity by /, the 
entire length of the wagon by a and the length of the 


coupling chains by «, as shown in Fig. 2, we get nearly 
FIG.2 
K 
—> a 
L 


f= aa +20, replacing a by 5'4m. for wagons and by 
7°0m. for coaches and adopting 1°0m. as the length of ¢, 
f= respectively 10 and ad centimetres when the 
radius ry is taken in metres. If, however, the displace- 
ment of both axles amounts to 3 in the manner above 


described, the leve of the front force will be in- 
creased, and that of the hind force diminished approxi- 


mately 4 = a+ 3, when 4 represents the wheel 
base. Taking 6 = 30m. for wagons and 3°8m. for 


es, 
4=5'83, 4 =7'43 and with 25 cm. 
4 = 18'4c.m. 4 = ¢.m., 
In all radii 4 is > 7. So that the front force always 
— outside, the hind force inside the centre of gravity. 
th forces exert a similar influence on the turning of 
the wagon in the curve, but in an opposite direction to 
that arising from the influence of the curve itself. In 


the front wagon of a long — with small radii of 
about 200m., the tension on the coupling chain is 


greatest, and the pressure on the flange of the front 
axles will be reduced by about 0°06G, on the hind axle 
0°02G ; the effect on the last wagon is scarcely per- 
pe, a and not more than 0°002G. In the locomotive 
only the hind force is available ; the pressure on the hind 
axle is reduced by about 0°01G, and on the front flange 
at most 0°003G, neither being sufficient to produce much 
effect. The effect of the brake is directly opposite ; 
when applied on a curve a pressure is produced Seems 
the inside buffers, by which both axles are forced out- 


to 0°01G in sharp curves, and 0°001G in 
curves of 1000m. radii. The reesure of the front 


is increased, that of the inside hind wheel diminished. 
The centrifugal force acting on a wagon in a curve is 


C= sie, where ¢ = the velocity and g the accelera- 
tion o vity, with c = 18m. and g = 98lm. 
Ca for radii of 


100m., 200m., 500m., and 1000m. 
C = 0'18G, 0:09G, 0:036G, and 00186. 
To counteract this centrifugal force the outer rail is 
raised sufficiently to produge a component of the dead 
weight towards the inside rail o: equal magnitude 
mgrally, in accordance with the highest possible velocity. 
the latter be only one-third of that for which the 
elevation was calculated the force towards the centre per 
axle will be oe ie, with c= 18m, = 162 
or for radii of 100m., 200m. 500m. 1000m. 
= 016G, 0°08G, 0-032G, 0°016G. 
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In curves of smaller radius than 300m. this force is suf- 
ficient to overcome the friction, and the flanges of both 
the inside wheels will be pressed against the inside rail. 
An actual upsetting of the wagon can only take place 
with the velocity c and the radius R, when C* > 3°9R. 
or with c= 18m., when R is < 83m. The outer rail 
must be raised so far above the inner one that the re- 
sultant P of the centrifugal force C and the dead-weight 
G is perpendicular to the axle D F--Fig. 3. If then y 


be the angle of inclination of the axle to the horizon, 
then tan. = oF because C = 7k tan. y = 
If again ¢ be the angle between the axle D E, and the 
surface of both rails, and f the angle of inclination of 
the line A B to the horizon, then 8 = y — 3, or on account 
of the smallness of this angle very nearly tan. 6 = tan. 
y — tan @, or tan. 8 — tan. 3. If and r, be 
the radii of the peripheral tread of the wheels, and s 


the gauge, then tan. 3} = 1s When the motion in 
the curve is unconstrained 7, :r, as R + $8: R—}s, or 
ifr=3(r, + be recomposed, and :4ase: 

then 2—": = rE . As before shown, this condition 


8 

can only happen with the front ale. On the hind axle 
when the flange grinds on the inner rail r, < 7, and 
tan. 8 will be negative, or at least so small—at most = 


* —that it need not be taken into calculation ; there- 


fore we may adopt tan. 8 = S If h represent the ele- 

vation BF of the outer rail, than h = s tan. 8, i.e, 
= 15°3 centimetres. . . I. 

s being = 15m. g = 9°8lm. In general tan. 6 is in- 

creased by ? where D represents the pressure of the 


flange produced by the displacement of the wagon about 
its vertical axis ot gravity ; if then we take, according 


to the above, D = 1. tan. 8 must be increased by 
and by = metres = centimetres, and 
we get the equation— 

he centimetres; . IL. 


accordingly for 
c = 18m. per second = 65 kilos. per hour, h = 59620, 


R 
h = 
c= 10m. =36 ,, 3 h= 
c= 6m, =22 h= tem. 


and if we take as the smallest admissible radii for these 
several velocities 600m., 400m., 200m., 150m., we 
require respectively 9°8cm., 9°8cm., 12°lcm., 9.9cm., or on 
an average 10 centimetres elevation of the outer rail. 
The following are a few of the rules adopted by different 
railways on the Continent. 

Prussian Eastern Railway.—h = 27) centimetres, with radii 
over 3000m. 2 = 0. 

Palatinate Railoay.—h = , with radii > 2000m. = 0'0 
centimetres. 

Stlesian Mountain Railway.—h = , with radii > 3000. h=o. 

Austrian South Railway.— 
R = 200 — 300, 400, 600, 800, 1000, 1200, 1400, metres. 

= 95 73 53 46 4-1 34 29 centimetres 
R= _ 1600 1800 2000 2200 2400 2600 3000 metres. 
21 13 O8 O6 O04 centimetres 
or for small radii about A = OP for mean h = ” and for 
very large curves h = Sa to 1200 


Main-Weser Railway.—On curves > 1730m. h = o. On curves 
of 200 500 and 1000m. 
h — 250, — 5130, _ 6100 
Great Northern of France.— 
R = 300 — 500m, c = 50 kilos, = 290 


Great Western of France.—By radii of © 

300m. 400m. — 700 1000 — 3000m. 

A= 3000 az 6000 
Lyons Mediterranean Railway.— 


(1) Lines with large curves and maximum velocity A = [100 


(2) Lines with large curves and high velocity 4 = = 


(3) Lines with mean curves and mean velocity h > 
(4) Lines with small curves and small velocity 2 = 1 


Paris Orleans Railway.— h = 


Aas 


R 


The rules for the increase of width in gauge are alinost 
as various as the above. a percha ge. le curves of 
more than 600m. radius are not widened, and the maxi- 
mum is fixed Ae Verein of German railways at 23 
centimetres. e actual practice will be seen from the 
following list :— 

Palatinate Railway.—In curves up to 600m. radii the widening 
‘ = SF in curves of 700m. ; ¢ = 0°8cm. R = 800; s = 0°7cm. 


— > 380m. « = 0. 
PAustrian South Railway.— 
R = 190 — 300, 400, 600, 800, 1000, 1200, 1400 metres, 

17 14 #13 %&13 «#11 «centimetres, 
1800 2000 2200 2400 2600 3000 metres. 
08 O6 O05 O04 centimetres, 


Bavarian States Raihoay,—For R= 200 — 320m, for 
R= 890 — 467m. = 2, and for R = 584 — 880m, 
389 


Great Northern of France.—For R = 100 — 200m. s = 2°0cm. ; 
for R = 200 — . 10cm.; for R > 400m. =0. The 
two values being expressed by s = 
Great Western of France.—No increase of gauge. 
Orleans Railway.— 
R = 200, 300, 400, 500, 600, 700 > 800 metres. 
15 13 10 08 05 00 centimetres. 
The first and last values according with the formula 
the mean value with = °° 


It would be superfluous to go into the train of reason- 
ing whereby the formule are evolved, as there is no 
earthly doubt that however correct the theoretical de- 
ductions may be, there is some undiscovered factor which, 
if found, would upset them. Practice provesthe absurdity 
of raising the outer rail, and tends rather to provo 
that derailments more often depend on faulty couplings 
and badly a buffer contact, or on injudicious ap- 
plication of the brake, than on abnormal conditions of 
the permanent way. T. 


THE OHIO RIVER BRIDGE AT BEAVER, PA. 


WE give this week on 498 illustrations of a recentl 
constructed bridge over the Ohio, which is a very good example 
of American practice. For these we are indebted to our 
American contemporary the Railroad Gazetie. In our next 
impression we s| give detail illustrations of the members 
of the trusses. 

The bridge is built for a single and consists of six 
spans of iron trusses across the river, and over 1000ft. of iron 
viaduct that carries the railroad across the flats to the biuff on 
the north side of the river. The s are divided up as 
follows :—Span No. 1, 30ft. long, plate deck girder; span 
No. 2, 180ft. long, Pratt deck truss ; span No. 3, we 4 
double intersection Pratt through truss; span No. 4, 
long, double intersection Pratt through {uss ; No. 5, 
230K. long, Pratt deck truss ; span No. 6, 230ft. lorg, Pratt 
deck truss. Viaduct, 30ft. long, 36 spans of plate girder. 
Making a total of 1376 linear feet of bridge proper and 1080 
linear feet of viaduct approach. 

The masonry of the piers’for the channel span are started 
from the bed rock of the river, the bottom of the river being 
exposed by the use of coffer dams ; that for the other piers 
in the river was started on cribs of timber built up to within 
2ft. of the low-water mark. On the south side the abutment 
and shore pier were built in the sides of the bluff, and on the 
north side stone pedestals were built to receive the legs cf the 
trestles forming the viaduct. Piers Nos. 1 and 2, carrying the 
channel s are 90ft. high above the low-water mark, and 
are 12ft. thick and 30ft. long under the coping on top; they 
have a batter of 4in. per foot on each side to the foundation 
courses. Pier No. 3, for the north end of the 260ft. span, is 
built to the same height as piers Nos. 1 and 2, and to the same 
batter. It is 10ft. thick and 28ft. long under the coping at 
the top. Piers Nos. 4 and 5, for the . Span, are Built to 
a height of 60ft. above low water, and are 8ft. thick and 24ft, 
long under the coping at top. The cutwaters ofall these piers 
are protected for a distance of 3ft. on each side, and from low 
water to a height of 30ft. above with wrought plates jin. thick, 
with a 6 x 6 angle covering the joints at the cutwater. 

The floor system for the two through spans is formed 
of iron beams framed between the vertical posts 
of the trusses, and longitudinal iron stringers framed 
between the floor beams. These stringers receive the 8 x Sin. 
white oak ties spaced 18in. apart between centres, upon which 
are laid the rails. The floor of the deck spans of the bridge 
is formed of white oak beams 8 x l4in., also — 18in. 
apart between centres, to receive the rails. The floor of the 
viaduct is of 8 x 9in. white oak ties 18in. apart between 
centres. Two lines of white oak guards 7 x Sin. placed 18in. 
from each rail extend the full length of the bridge and its 
viaduct approach, The channel span of 446ft. between 
centres of piers is formed of two trusses, placed 18ft. apart 
between centres of the double intersection Pratt system, each 
truss being divided into 21 panels of 21ft. lin. each, ing a 
total of 442ft. Qin. between centres of end pins, and is 
42ft. 2in. high between centres of chords. The upper chord 
is formed of a top plate—ia one plate—42in. wide, with three 
lines of web plates 24in. dee joined and stiffened by eight 
lines of 4in. angle-irons, as shown in Figs. 1 and 2. The lower 
chord is of 8in, links, with a eyes for connecting on 
the pins. The end post is inclined and is of similar construc- 


from 12in. to 9in. wide rivetted on each flange. These posts 
are stiffened longitudinally at their pan, 

extends the full length of the bridge, from end post to end 
post, formed of two Gin. channels, stiffened with straps. 

The main and counter ties are in two lengths, the joint, 
being formed by means of two splice-plates to each 
line of ties, with pins to receive the bored eye of the 
ends of the ties to be spliced. The main ties, of which 
there are four at the foot of each post, are of links varying 
from Gin. wide at the ends to 3in. wide at the centre of the 
span; the counter ties are of square bars, The pins in the 
upper chord vary from 6in, diameter to din. diameter at the 
centre, while those in the lower chord are all Gin, in diameter 


| 
R = 900m. s = 0°5cm.; 
ic Silesian Railway.—R = 280 — 380m. : = 0°52cm. which is 
FIQ.3 i \\ : 
— \ 
The mean value being s = 140, 
— 
\ 
B - 7 
p 4 € 
je 
R = 600 — 800m., c = 60 kilos., h = as 
R = 900 — 2000m., c = 80 kilos., = 
tion to the upper chord. e intermediate posts are double, g 


492 


THE ENGINEER. 


Deo. 31, 1880. 


The pins forming the splice in the ties are all of a diameter 
of at least three-fourths of the width of the bars coupled. 
The free end of this span rests upon eleven turned rollers of 
3in. diameter, set in a frame that has a planed base I{in. 
thick. This roller frame at one end and the base plate of the 
cong at the other end rest upon a dead plate of wrought iron 

ft. wide and I4in. thick onl etaating the full width of the 
pier, to receive the ends of the adjoining spans. 

The lower lateral bracing is formed of rods, with nuts 
on each end, waich are placed between the beams and 
connected to them by means of wrought iron skew- 
backs, to receive the nuts, rivetted to the beams. The 
upper lateral bracing is of struts of two Sin. channels 
at the panel points, with rods attached to them by 
means of bolts, at their ends ; in addition to this upper system 
there is an intermediate strut of two 6in. chantitty tabaiaie 
each of the opposite posts and at the centre of the height of 
the truss, these being braced to the top struts by a diagonal 
system of sway rods Ijin. in diameter. Each end of this span 
has a portal formed of a lattice frame of the half depth of the 
truss with a stiffened archway beneath and a plate girder 24in. 
deep, with the name of the bridge punched out of the web, on 
is span was erected on a temporary bridge of three 
equal — of 135ft. of Howe truss, rough masonry piers 
being p in the river to a height of 10ft. above low water, 
— which a timber pier 55ft. high was built to receive the 

owe trusses. 

The wisdom of the adoption of this method of raising the 
3 was verified by the fact that the river traffic, due to 
three heavy coal floods that occurred during the period of 
erection, was carried under these spans without any serious 
accident or delay. The time occupied in raising this span 
was six weeks from time the first false works were set. 

The 260ft. span is of similar construction to the channel 
span, each truss being divided into fifteen parels of 17ft. lin., 
making a total of 256ft. 3in. between centres of end pins, and 
a height of 34ft. 2in. between centres of chords. The upper 
chord is 24in. wide, with two lines of webs lin. deep, 
connected by four lines of 4in. angles. The lower chord is 
of Gin. eye-bars. The posts are of Sin. beams with 10in. wide 
plates on their flanges. The main ties are of 5in. decreasing 
to 3in. wide eye-bars ; the counter ties of square bars and the 
ins are Sin. to 3in. diameter in the upper chord, and all din, 

iameter in the lower chord. Rollers of 2}in. diameter and 
l}in. thick dead plates, similarly to those for channel span, 
are at the ends: This span was raised on temporary trestles 
of timber resting upon the river bed and extending to the full 
height of the piers. 

e deck spans of 180ft, and 230ft. between centres of 
iers are all of similar construction ; the trusses were of the 
tt system, and were placed 13ft. apart at centres. Each 
truss of the 230ft. span is divided into eight panels of 28ft. 
3in., making a total of 226ft. between centres of end piers. 
Three of the 180ft. spans are divided into six panels of 29ft., 
making a total of 174ft. between centres of end pins. All 
these trusses have a height of 28ft. 3in. from centre of chords. 
The upper chord is composed of a top plate 30in. wide with 
two lines of web plates 18in. deep connected and stiffened by 
four lines of 4in. angles. The lower chord is formed of Gin. 
eye The posts are formed of a 9in. beam with 12in. 
E tes on the flanges, and the main ties of eye-bars in two 
engths, of Gin. decreasing to 4in. wide bars. The extra 
amount of material required in the upper chord to provide for 
the cross strain was reduced by the introduction of a secondary 
post in the centre of each panel, formed of two 6in. channels, 
the foot of which rested upon the pin forming the splice in 
the main ties. Light eye-bars were then placed to connect 
this pin with the head of the adjoining post toward the centre 
of the span, thus reducing the length of chord over which the 
bending action from the floor would act to one-half the length. 
Rollers of similar pattern to those of the through spans were 
used for this span also, and dead plates 14in. thick, extendin 
across each pier, tied the adjoining spans together. The latera’ 
system was an upper, lower, and intermediate system of 
struts, wee raced together by rods both laterally and 
nally. 


The viaduct portion on the approach was divided into 

30ft. between centres of trestles, and, with but fetr exceptions, 
was of the uniform height of 60ft. from the ground to the rail. 
Each trestle was formed of two legs battered l}in. per foot 
and divided into four panels in its height by a system of struts 
and rae rods on bolts through gusset-plates rivetted to the 
legs. ch leg was formed of an 8in. beam with 10in. wide 
plates riveted on each flange. The cap strut for each bent 
was formed of two 4 x Gin. angle-irons rivetted with gusset- 
plates to the tops of each leg. Upon these caps were set the 
plate guides 3ft. deep with 10in. wide flange-plates placed 8ft. 
apart between centres, and thoroughly braced both along the 
upper and lower flange with struts and rods. Each leg was 
anchored to the masonry footings by four bolts. The longi- 
tudinal bracing was a line of struts of two 6in. channels at the 
centre of the height between each leg and diagonal rods above 
and below this to the adjoining bents. Every third span was 
left unbraced to permit of expansion. 


THE PRACTICAL STRENGTH OF BEAMS. 
By Mr. Baker, M. Inst. C.E. 
[Concluded from page 485.] 


Rererrtxc to Mr. Price Williams’s paper on the ‘' Permanent 
Way of Railways,”* from which, for convenience of reference 
to the already published table of tests, the above example was 
taken, it will be found that in the four samples tested, the mean 
ultimate load at 60in. bearings was 35 tons, and the mean direct 
tensile strength of the steel strips, cut out of the bottom flange, 
39 tons per square inch. The method advanced gives, therefore, 
satisfactory results as regards the bull-headed rail, and its appli- 
cability to the flange rail section will now be tested. Proceedin 
with the 724 lb. flange rail in the same manner as with the 824 lb. 
bull-headed rail, the following data are as readily obtained :—(1) 
Sectional area of rail = 7°1 square inches base. (2) Centre of 
gravity = 2°5in. from head, and 2°25in. from flange. (3) Effective 
flange area = 2°25 square inches. (4) Centre of gravity of upper 
and, lower areas = 1°75in. and 1°85in. respectively, from neutral 
axis. The “‘effective depth ” therefrom =3'6in., and the moment 


of resistance M = 8'1 in compression, and 8°1 x = 9 in 


tension. (5) Ratio of rail to enclosing rectangle = 
square inch = which multiplied by 70 per cent., gives 
22 per cent. as the probable increased strength in this instance, 
instead of 40 per cent. as in the bull-headed section. The 
“apparent ” tensile stre’ at the elastic limit, under transverse 
stress, with the given conditions of 48 tons ultimate direct tensile 
strength, and an elastic range of 54 per cent., will be 43 tons x 54 
per cent. x (1 + 22 percent.) = 28°4 tons per square inch ; and 


* Vide Minutes of Proceedings Inst. C.E., vol. xlvi., p. 188 et seq. 


the corresponding weight applied at the centre of 60in. bearings 
required to produce an appreciable “ set” will be, 


WwW = 4x tons x9 _ 17°04 tons. 
60in. 


The mean result obtained by the author in six experiments, on 
rails having the direct tensile strength of 43 tons per square inch, 
was 17°2 tons ; and equivalent results were obtained with numer- 
ous other specimens having higher and lower tensile strengths. 
‘The simple hypothesis, that the increase in the transverse strength 
of a flanged or double-headed steel rail, beyond what the ordinary 
theory would indicate, is equal to 70 per cent. multiplied by the 
ratio of the sectional area of the rail to the gm rectangle, 
thus proves true in the two preceding, as it has in hundreds of 
other instances tested by the author. In some recent exampl 
the bottom table of the rail is narrower than the top, the form o! 
cross section approaching in fact to that of a T-iron, and it is 
necessary to remark that the increase in such instances will be 
found equal to 70 per cent. multiplied by the ratio of the rect- 
angle, formed by the width of the bottom table and the height of 
e rail, to the sectional area of the portion of rail enclosed in 
this rectangle. For a pure T-section this of course would be 
equal to 70 per cent. multiplied by one, or, in other words, the 
increase would be the same as in a rectangular bar. The follow- 
ing. extreme case is selected for illustration of the practical 
sufficiency of the above empirical rule. (c) A built “channel ” 
beam having a 6}in. xX iin. web plate, and two angles 2jin. x 
2jin. x ,5;, made of steel having a specified tensile strength of 
from 27 tons to 31 tons per square inch. is tested, web plate 
uppermost, at 3ft. bearings ; required the weight applied at the 
centre which this beam would support without permanent set. 
The elastic strength of the steel would probably range from about 
15 tons per square inch to 10 per cent. above that amount. 
Cutting out a template of the beam in drawing paper, and 
suspending it, to find the centre of gravity, and otherwise pro- 
ing as in the instance of the rails, the “effective depth” is 
found to be 2*lin., the “ effective flange area” 0°76in., and the 
moment of resistance = 2°1 x 0°76 = 1°60. A distinct perma- 
nent set in this instance, according to the theory advanced, would 
not be | gece until the apparent tensile strain in the vertical 
webs of the angle irons was equal to, from 15 tons X (1 + 70 per 
cent.) = 25°5 tons per square inch to 10 per cent. above that, or 
28 tons per square iach, which is not far from the ultimate direct 
tensile strength of the steel. The equivalent load in cwts., W, 
applied at the centre of 36in. bearings, will be— 
Ww — 25 tons x 20 x 1% x 4 _ 


36in. 
With an apparent strain of 28 tons per square inch the value of 
W would 99°6 cwt. The weight indicated by calculation as 
that which the described beam would support, without appre- 
ciable set, may thus ay be stated as from 90 cwt. to 100 cwt. 
Referring to the “rigidity test” in Mr. Martell’s paper on 
“Steel for Shipbuilding,”* from which the above example was 
taken, the following will be found to be the results of direct 
“Between ‘Oand 90cwt, t set = 00009in. per ewt 
tween 0 an permanent set = per cwt. 
” ” ” = °00500in. ” 

In this extreme case, therefore, calculation and experiment are 
in accord, as in both instances the required weight is found to be 
from 90 cwt. to 100 cwt. In another experiment the angles were 
brought together back to back and rivetted to the plate, thus 
making a built-up T-beam, which was tested table downwards at 
36in. bearings, with the result as before of showing a practical 
accordance between the theoretical and actual elastic strength. 
The former beam may be looked upon as an exaggerated example 
of a rail with no bottom flange, and the latter as that of a rail 
with wide bottom flange and no head ; hence it is no matter for 
surprise that the method of calculation advanced gives satisfac- 
tory results in the instance of rails of every variety of cross sec- 
tion met with in practice. An extension of the method to rolled 
joists, deck beams, and built girders of every description is 
equally admissible, if it be clearly borne in mind that at stresses 
above the elastic limit a beam may, and often does, fail from 
local weakness before the resistance of the metal has been fairly 
developed. From many hundreds of experiments on beams of 
every variety of cross section the author has been led to the con- 
clusion that the elastic strength of a represents some 50 to 
55 per cent. of the ultimate strength which will be developed, if 
the beam is free from local weakness. In the instance of rolled 
joists and built girders the local weaknesses determining failure 
are generally narrowness of flange and thinness of web. A a 
flange ma made very narrow if the bottom flange is wide an 
the web thick, as already instanced in the case of the inverted 
T-beam, and as will be further illustrated by the following 
example of an iron flanged rail :—(d) A flanged rail 4°56in. deep 
by 5in. wide at the foot and 2hin. wide at the head, weighing 
73 lb. per yard, is made of iron having an ultimate tensile 
song’ of 25 tons per square inch; required the ultimate 
strength at 48in. bearings, assuming that the failure does not 
occur by the apparent local weakness of the relatively narrow 
top flange in compression. Here the area of the rail = 7°3 square 
inches; the centre of gravity = 2*l4in. from the bottom, and 
2°42in. from the top; the “effective ” = 3*6lin.; the 
“* effective area” = 2°28 square inches; the moment of resist- 
ance in compression = 8°23, and in tension = 9°3; and the ratio 
of the area of the rail to the enclosing rectangle = 0°32. The 
ultimate direct tensile strength of 25 tons per square inch would 
be increased to 25 tons x (1 + 0°32 x 70 per cent.) = 30°5 tons 

r square inch, under transverse stress; and the ultimate load 
iW) would thus be— 


The preceding rail was one of a series tested for the author, and 
was returned as having an elastic strength of 11°6 tons, and 
an ultimate strength, under a deflection of 3°38in. in the 
4ft. span, of 23°7 tons. The “apparent” compressive strain 
upon the head of the rail under this load would be 34°5 tons 
vl square inch, hence the fair ultimate strength of about 
ouble the elastic strength was fully developed, notwith- 
standing the narrowness of the top flange of this beam. In 
the above case the relatively great width of the bottom flange 
and the thickness of the web compensated for the narrowness 
of the top a or the result would have been very different, 
as will,be seen from the following typical example of the behaviour 
of a rolled joist under transverse stress :—(e) A rolled joist 
12in. x Sin. x 6in. x fin., weighing 56Ib. foot, is made of 
iron, having an ultimate tensile strength of 24 tons per square 
inch ; required the elastic transverse strength at a span of 20ft. 
Here the area of joist = 16°8 square inches, the moment of resist- 


& | ance = 63°6, and the ratio of the area of the joist to the enclosing 


rectangle = 0°23. In the fibrous iron of which joists are made 
the maximum increase is generally 60 instead of 70 per cent.; 
hence, taking the elastic tensile stren at 50 per cent. of the 
ultimate, or 12 tons per square inch, the ‘‘ apparent” elastic 
tensile strength under transverse stress will be, 12 tons X(1 + 
0°23 X 60 per cent.) = 13°7 tons per square inch, and the required 
load at the centre of 20ft. span will be :— 
we XA =145t 

By direct experiment the load proved to be 14°7 tons at elastic 
limit ; but in this instance, owing to narrowness of flange, the full 
resisting power of the metal was never even ap’ roached, or the 
ultimate load supported would have been about double the above, 
or 29 tons, i of the 19°2 tons actually obtained. In fact, 
owing to lateral weakness, the joint behaved as joists usually do, 
and failed by lateral flexure under a calculated unit strain only 
one-third greater than the strain at the elastic limit, instead of 
at, or about, double the latter, as in the instance of the iron rail, 


* Trans. Inst. Naval Architects, vol. xix., p. 20. 


and other examples, where the full power of the metal was 
developed. A beam may also fail through lateral flexure of the 
web, as instanced in the following examples of some rivetted 
girders of the same si as the above, which the author had 
manufactured to elucidate this and other disputed points :—(f) A 
rivetted girder with a 24in. x jin. web, and with five 8in. x }in, 
plates, and two 3in. X 3in. x din. angle-irons in each flange, is made 
of iron having an ultimate tensile strength of 21 tons per square 
inch, and an elastic strength of 50 per cent.; ees ¢ e weight 
which would be suppo: at the centre of 20ft. gs without 
appreciable permanent set. Here the moment of resistance in 
compression = 610, and in tension through the rivet holes = 432, 
Taking the mean of these = 521 as the effective moment in 
determining the point at which an neg wr set would occur— 
having reference to the fact of the plates being rivetted, and not 
welded together, and for the latter reason also ing the 
increased strength under transverse stress as proportional to the 
minimum cross section of the girder—where there is only 
one Sin, X din. plate in the flange—and the enclosirg rectangle ; 
then the 10°5 tons per square inch elastic strength will become 


10% tons x (1 + square inch x60 percent.) — 113 tong, 


25” x 8" 
and the required load will be 
Ww= = 98 tons; 

which was the result obtained by the author by direct experiment. 
It is not contended, of course, that the correction for the in 
strength under transverse stress is of any practical moment in the 
instance of ordinary rivetted girders; but it is introduced here 
rather with a view of showing that the correction does not con- 
flict with experimental results even in the extreme case cited, 
(g) A rivetted oo identical with the preceding, with the 
exception that the bottom flange was made of eight 5hin. x }in. 
plates, and two 2hin. X 2hin #4 angle-irons, was similarly 
tested at 20ft. bearings, and failed by distortion under a load of 
102 tons ; required the tensile and compressive strains under that 
load. Here the moment of resistance in compression was 630, 
and in tension 450; hence the required unit strains will 

= 9°7 tons per square inch compression ; 

X12 136 ,, tension. 
The previous experiment (f) proved that the effective elastic 
strength of the flange in compression was at least as much 
as 9°7 tons per square inch, so this isa case in which failure 
occurred at, or below, the elastic limit, as far as the top 
flange was concerned. ‘hat the failure was not due primarily 
to the narrowness of the top flange is apparent at once, from 
the relatively high resistance of the joist at the same span, 
though the flange was narrower in the ratio of Gin. to Sin 
A tabulation of the results obtained in experiments (d) (e) (yg), 
with some others, will render this still more apparent. 

Ratio of span Ultimate “apparent” 
to width. Compressive strain. 


fron 20 4. «+ 84°5 tons per square inch, 
e (iron joist) . 40 ps 
tron rder, 30 
i (iron joist)... .. 30 .. .. .. 188 


Experiment (h) refers to some joists 10in. x 5in. tested by the 
author at 20ft. s and (i) to some joists 12in. x 6in. tested at 
15ft. spans. It is clear, therefore, that the failure of girder g 
was not due to narrowness of flange, but to the relative lightness 
of the web. The latter was much stiffer than usual, as it was 
jin. thick, in one length without joint, and stiffened every 5ft. 
with two 3in. x 3in. x 4in. angle-irons and two 5in, x a 
packing strips under the same. Nevertheless, it did not suffice 
to maintain the rectangular connection of the several os of the 
girder, and failure occurred by lateral flexure of the web at one end 
of the girder under a “‘shearing strain” of but 44 tons per square 
inch. This experiment is sufficient to enforce upon the attention 
of engineers the fact that width of flange is not necessarily 
an efficient substitute for rigidity in the connections of the main 
girders of a bridge. The author in continental bridges has fre- 
quently employed flange bars only 10in. wide for lattice girders 
of 66ft. span—a ratio of about 80 to 1; and in girders over 200ft. 
span he has been satisfied with a ratio of less than 110 to 1; but 
en the whole structure has been so igidly connected together 
by gussets and bracing, that the top flange has had no more 
chance of evading its work than the head of the rail had in experi- 
ment (d). Two sources of local weakness, namely, deficient lateral 
stiffness of flange, and want of rigidity in the web and its connec- 
tions, have now been illustrated ; but there are others existent 
which would no less vitiate the results deduced from any general 
theory of transverse stress, and of these the most important is the 
followi: ae strength of a plate web, according to Professor 
Airy, resse, an every other mathematician, is 
verned by the resistance of the web to the diagonal compression 
- es to the shearing stress. ‘This may be practically true in some 
few instances, but it was not so in that of the 24in. x }in. web of 
girder g, or the shearing strain sustained would have been double 
the 4} tons per square inch, which crippled the web; neither was 
it even approximately true in the instance of some girders with 
3ft. Gin. x jin. webs, which the author tested with the view of 
determining the real nature of the stresses in a plate girder as 
ordinarily constructed. These girders (k) were 31ft. 8in. effective 
span, =~ f the tin. web was in five lengths of 6ft. 4in. x 3ft. Gin, 
ate, rivetted ether by T-iron stiffeners 5in. x 4in. x jin., 
stiffener-plates in. thick, and edge L-irons 24in. x 24in. 
x 5-l6in. The top flange was 20in. wide by }in., with edge 
L-irons 4in. x 4in. x 4in. The bottom flange was 20in. x jin.; 
and both top and bottom Senge were secured to the web by 
4hin. x 4}in. x in, L-irons. The effective area of the flange in 
tension was 19 square inches, and in compression square 
inches; so that, having reference to the width of flange, in all 
probability, the girder tested to destruction would have failed by 
tension, unless the web first failed. The author determined to 
test the elastic strength of the web of these girders. From 
previous experiments on similar girders with webs of double the 
thickness, he knew that, so far as the flanges were concerned, 
appreciable permanent set would not be exhibited until the tensile 
strain on the bottom flange exceeded 10 tons per square inch ; and 
when, therefore, under a load of 70 tons, a slight set appeared, 
which at 75 tons had increased to more than 1-16in., he knew that 
the set was wholly due to the web, because the unit strain on the 
flanges corresponding to the load of 75 tons was but 8°6 tons per 
square inch in tension and 6°25 tons in compression. This | 
was applied opposite a stiffener, at a point nt 12ft. 8in. and 
19ft. from the respective abutments, and the maximum “shearing 
force,” therefore, would be 45 tons, or at the rate of 4°3 tons per 
square inch on the gross section of the web. ‘The resistance of 
the thin web to diagonal compression would be less than a third 
of this, so the strength was obviously not governed by the condi- 
tions laid down in the ordinary theory. ‘The permanent set of 
1-16in. could not be due to excessive compressive strains on the 
web, because tie total deflection of the girder was far too small 
to permanently bend such an elastic long column as that consti- 
tuted by the jin. web. It could only be due, therefore, to the 
stretching of the web under the diagonal tensile strains ; and the 
lines of greatest severity of strain from the bottom of one 
vertical stiffener to the tops of the adjoining ones were 
plainly marked by an apparent buckling of the web alo 
those lines, when the girder was subjected to the sta 
load. From a careful consideration of the phenomena exhibited, 
the author was led to the conclusion that at a point in the centre 
of the 6ft. din. x 3ft. 6in. web picts, where, by the ordinary 
theory, the diagonal strains would be about 44 tons per square 


inch both in tension and compression, the strains were as a matter 
of fact about 11 or 12 tons in tension, and half a ton, or a tom in 
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compression, Rankine has shown how little the change of form 
in a plate web conduces to the total deflection of a girder ; and, 
for similar reasons, a set of 1-l6in, from web strains indicates 
very clearly the severity of the strains. The author verified his 
experiments on the preceding girder by numerous others on five 
girders of equal size. but with varying proportions of flange and 
web, and obtained practically identical results. He also made 
models of the girders to scale, with wooden flanges and 
stiffeners, and paper webs. ‘Testing these little girders to 
destruction, the lines of stress were indicated with conspicuous 
clearness; and the phenomena exhibited by the full-sized girders 
were exhibited also, in an exaggerated degree, by the models, 
Indeed, the latter experiments proved more suggestive than all the 
experiments on the iron girders, and all the mathematical inves- 
tigations on the subject; and after witnessing them, there was 
no difficulty in forming @ clear idea of the nature and intensit; 
of the strains occurring in a plate web as ordinarily constru ; 
The local weakness in the preceding girders, which would have 
determined failure before the full strength of the flanges had been 
developed, was again thinness of web. In the three cases cited— 
the rolled joist, the 24in. girder, and the 3ft. 6in. girder—the 
strengthening of the locally weak portions would be a subject 
rather for practical experience than theoretical investigation. 
Many such cases are met with in practice, the minimum strength 
which must be provided in the bracing of the struts of lattice- 
girders being one such. So far as plate webs of medium size are 
concerned, the author is of opinion that the general conditions 
laid down by Mr. Chanute in his specifications for the Erie Rail- 
road bridges, meet all the requirements indicated by experiment, 
and he cites these in preference to his own practice, as bein 
independently deduced. These are, that the “shearing strain” 
shall not exceed half that allowed in tension on the bottom flange 
of a rivetted girder, and that when the least thickness of the web 
is less than one-eightieth of the depth of the girder, the web shall 
be stiffened at intervals not over twice the depth of the girder. 
If judgment be exercised in the design of girders so as to avoid 
local weaknesses, then, according to the author’s experience, the 
method of investigation which has been found to give trust- 
worthy results in the instance of iron and steel rails will give 
equally trustworthy results in the instance of every other descrip- 
tion of iron and steel beam. The anomalies presented by beams 
of different cross sections, as regards strength, do not extend to 
their deflections except that, as alread stated, the elastic range 
is increased, The elastic deflection (3) of a beam of any type, 
but of uniform cross section, of the depth (d) and span (3), ‘or 
a central load be given by the following equation :— 


=*fE 


when f is the mean of the “apparent” maximum tensile and 
compressive strains upon the metal in tons per squire inch, and E, 
the modulus of elasticity expressed by the extension or compres- 
sion, in terms of the length, for each ton per square inch strain. 


For a uniform load, the divisor will become , instead of 6; and 


for a girder of uniform depth and uniform strain per square inch, 
however loaded the divisor will be 4. The value of E varies 
considerably, even in the same length of rail or plate; but as the 
result of many experiments, the author adopts the followin 
average values :—For iron beams, E = ‘000085 to ‘00010 ; for stee 
beams, E == ‘000075 to 00009. At working strains the value 
approximates more pearly to the smaller, and at strains near the 
elastic limit to the larger figures. In the case of built gi ers, 
the calculated and experimental results compare best when the 
depth d is taken between the flanges, and not from outside to 
outside ; and where the web is thin the value of E may be taken 
at 00012. Although the author has on several occasions tested 
built girders beyond the elastic limit, without detecting the 
slightest movement of rivets and plates, it is only r ble 


the desired tensile strength, and much time and labour have 
been saved in dispensing with the planing out and testing of 
pieces under direct pull. At the same time it is a practical con- 
venience to be enabled to specify with exactness the tests for 
a new and untried section of rail. Thus, a few months ago— 
the fact is worthy of record for more reasons than one—a con- 
tractor offered to substitute steel for iron, without extra charge, 
in some 5000 tons of flange rails he was yest me and as the 
rails had holes in the flanges the author especial 7. aes to 
secure steel of uniform and relatively soft quality. He specified, 
therefore, that the rails, wheu loaded with a weight of 20 tons at 
the centre of 3ft. Gin. span, should exhibit a permanent set uot 
less than ;';in., nor more than g4in. The test was arrived at as 
follows: The moment of resistance of the 70 lb. rail was 8°75, 
the ratio of increased tensile strength under transverse stress 
1°22, and as the desired maximum direct tensile strength of the 
steel was 87 tons with an elastic limit of 53 per cent., the maxi- 
mum elastic transverse strength at 42in. bearings would be— 

37 tons x 1°22 x per cont. x 875 X 4 _ 1949 tons. 

A set of at least s';in. under a load of 20 tons would, therefore, 
insure the steel being not more than 37 tons per square inch in 
tensile strength. But it was also necessary to define a test for 
the lower limit of its strength, fixed at 33 tons per square inch. 
Under the load of 20 tons the strain upon steel of this strength 
would be the following percentage of the ultimate strength :— 

20 tons x 42in. = 60 per cent 
33 tons x 1°22 x 8°75 x 4 . 

Nowtheauthor knew from previous experiments that, within certain 
limits, a rail of 42in. bearings takes a set of about in. for each 1 
- cent, strain beyond the elastic limit ; hence as the elastic 
imit in the above inst is d to be at 53 per cent., the 
set at 60 per cent. would be about yyin. or say jin. The specified 
sets of s;in. to jin. would, therefore, correspond to steel having 
a direct tensile strength of not less than 33 tons, nor more than 37 
tons. It only remains to add, that the rails as manufactured 
complied with these tests, and that the direct tensile strength 
of a strip planed from the bottom flange of one of the stiffest 
specimens was 36°7 tons per square inch. As regards the possi- 
bility of substituting for the practical experience now indis- 
pensable in a designer, a hcl theory of transverse strength, 
universally applicable and wholly satisfactory from a scientific 
point of view, the author is not at all sanguine. A careful ob- 
servation of the behaviour of structures of every class under stress 
as satisfied him that sooner or later in every instance, a stage 
in the investigation is arrived at where the general theo 

mes valueless, and even dangerous, except in the hands of the 
experienced engineer. At the same time the purport of this 
paper will be entirely misconceived if it is understood to reflect 
in any way upon the importance of direct experiment and strict 
mathematical investigation, of the value of which no one can be 
more alive than the author. 


A; the purport of the ing paper has been misunderstood 
by some critics, the author would wish to explain that it is not 
intended as an attack upon the ordinary theory of transverse 
stress, but as an attempt to assist an engineer in forming an 
estimate of the value of the two most important loads affecting a 

m, namely, the load which will produce an appreciable set, 
and the load which will break it ; neither of which, he contends, 
can be ascertained by an application of the ordinary theory to 
beams of all forms of cross section. Experience has proved 
beyond all question that a working load equal to one-fourth of 
the breaking weight, or one-half of the weight producing an 
appreciable set, is as permissible in a solid rectangular beam 
as itis in a simple tie rod, notwithstanding the fact that the 
theoretical maximum strain may be perhaps 8 tons per square 
inch in the beam, as compared with 5 tons in the tie rod. The 


to conclude that the rivetted structure must be a trifle less 
rigid than a solid beam. ‘The variation in the value of 
the modulus is a matter which has not yet received suffi- 
cient consideration from engineers. In built girders the 
practical effect of this variation no doubt “;, that whilst a 
uniform strain, say, of 5 tons per square incl, is assumed to 
acting on the flange, the real strain on the several plates may 
range almost from 4 tons to 6 tons per square inch. Mr. Bender, 
aad othiae American engineers, have found the moduli of eye bars 
to vary considerably with the cross-section ;* and other experi- 
ments also indicate the advisability of building up the flanges of 
girders with plates of uniform size, as well as quality. Although, 
on the average, a steel rail or beam will be found stiffer than 
an iron one of the same cross-section, this will not be true of 
every individual specimen. Thus, in some recent experiments, 
conducted for the author by Professor Kennedy, M. Inst. C.E., 
the moduli determined with t exactness for one piece of 
steel, and two pieces of iron rail of the same cross-section proved 
at low strains to be respectively *000086, 000078, and 5 
Frequent reference has been made to the terms “elastic limit” 
and “* permanent set ;” and it is necessary to explain what is 
understood by those expressions in the present paper. If 
deflections or extensions be noted in a microscopic manner, 
rmanent set will be apparent under comparatively low strains ; 
ut if the sets are plotted as ordinates to a curve, it will be foun 
that, at a certain point more or less defined, the curve sliarpens in 
radius, and in some cases diverges almost at right angles. The 
occurrence of this curve of course marks the attainment of the 
elastic limit ; but different observers would only by chance 
as to the exact point of commencement, and hence the differ- 
ences which often arise as to the elastic limit. In the case of 
hardened steel the curvature is very gentle, in that of soft iron a 
sudden flow of metal often makes the bend almost era 
In cases where there is doubt as to the fair position of the limit, 
the author draws tangents to the deflection curve at points cor- 
responding respectively to, say, 40 per cent. and 60 per cent. of 
the estimated ultimate | and takes the intersection of 
those tangents as marking the position. Except in the case 
of hardened steel the elastic resistance considered in this broad 
practical sense will be generally found both in iron and 
steel to be equal to from 50 to 55 per cent. of the ultimate 
tensile resistance of the material. In conclusion the author 
would remark that the experiments detailed in this paper are 
but unselected samples of many hundreds in which the same 
accord between calculated and experimental results is exhibited. 
A word of caution is necessary to students—firstly, that differ- 
ences of 4 or 5 per cent. between calculated and experimental 
results are suggestive of nothing, because different pieces of rail 
rolled from the same bloom or ingot exhibit that variation ; and 
secondly, that in investigations of this sort it is absolutely essen- 
to reject all tests made by unskilled persons. A single 
example will suffice ; an iron rail which the author calculated 
would exhibit an elastic strength at 5ft. bearings of 9°5 tons, and 
& practical ultimate strength of about 19 tons, was returned, 
firstly by the manufacturers, and afterwards by the author’s 
inspector, as exhibiting the strength and deflection set forth in 
the first line of the following table, whereas the true experimental 
results were those given in the second line :— 

Deflection, inches ii it 2} 
The results of the first line were confirmed by further experi- 
ments after the attention of the manufacturers and inspector had 

n called to the matter, and they adhered to their returns in 

eres — faith. By following the method of calculation in- 
cated in this paper the author, during the past fifteen ye 
has found no difficulty in specifying the strength which a 

should exhibit under the lever test when made of steel or iron of 


* Trans. American Society of Civil Engineers, vol. v. (187 147. 
uous Girders,” by C. Bender. 


ption of a uniform maximum strain of 5 tons per inch on 
wrought iron, subject to a bending stress, would lead in many 
instances to results entirely differing from universal practice, 
and, indeed, ridiculous from a practical point of view. ‘T'ake, for 
example, an ordinary rivetted ‘‘lap” joint in a steam boiler, and 
compare its strength with that of a joint having a cover strip on 
each side. The metal in the former instance is subject toa 
bending stress, from which that in the latter is free, and if the 
en joints be designed upon the basis of a maximum strain 
of 5 tons per square inch in each case, the relative proportions 
will be found to be wholly different from those which the inde- 
pendent experience of every country has proved to be fit and 
proper in such cases. Hundreds of examples might be cited to 
show that the “‘ practical crenath ” of a beam at low strains as 
well as at high strains is dependent to an important extent upon 
other considerations than those included in mathematical inves- 
tigation. In other words, it is certain that the less strained 
fibres in a beam “‘ practically ” help their more severely strained 
neighbours at low strains as well as at high strains, although 
“‘ theoretically,” as M. Barré de St. Venant and others have 
— the assistance would appear to take effect at high strains 
only, 


SHEFFIELD TRADE IN 1880. 


EIGHTEEN HUNDRED AND EIGHTY closes with very fair pros 
for the trade of Sheffield and district in the spring of 1881. The 
demand which set in towards the beginning of October, 1879, did 
not survive beyond March of this year; but it was followed by a 
steady increase in nearly all branches of local industry which 
was more beneficial to the employers and workmen than any 
exceptional run on iron and steel from the United States. When 
the year opened Sheffield was in the flush of the American re- 
vival, which came so suddenly that none of the local firms were 
prepared for it. Prices rose rapidly, and the Stock Exchange, 
always singularly susceptible to the mov ts which 
in America, at once became excited and the stocks of local com- 
— in steel and iron went up by leaps and bounds. Shrewder 

eads deprecated speculative inflation; but they raised their 
warning voices in vain. As fresh orders poured in from America, 
and these became larger day after day, consumers were betrayed 
into the idea that the long-anticipated ‘‘ expansion” had arrived, 
and that the American demand would be sufficient to keep the 
local works going for twelve months at least. If the rush had 
been confined to actual consumers the results would not have 
been so important ; but speculators, equally misled by the vigour 
of the call from the States, thought the time had come for buy- 
ing up all round and “holding” in view of a rising market. Of 
course all this rushing into the market caused the rapid rise of 

rices which the speculators expected ; and those of their num- 

t who were wise enough to sell out when rates touched the top, 
or near to it, made much money. Singularly enough, however, 
most of them, believing that the revival was only the begin- 
ning of the enormous expansion to follow, held on till ‘‘the 
turn,” and then when they wanted to sell out they found 
prices falling still more rapidly than they rose. As Stafford- 
shire bars rushed up £2 per ton, and common bars wentas high as 
£8 15s.—a rise of over 70s.—hematites simply doubled in price ; 
steel rails rose from under £5 to nearly £10; and Bessemer 
billets were affected quite as materially. Encouraged by what 
ap 80 ey a prospect, producers relighted old furnaces, 
and extended their appliances and premises. By February, 
however, the force of the demand had spent itself, and prices 
gave way, with the result already indicated. 

Though the exceptional call from the States had ly ceased, 
it left behind a better trade in steel and cutlery. is favour- 
able change was a thing for the companies and firms who 
cultivated an American connection, and though there had been 
a slight falling off in steel, the returns of Sheffield exports to the 
States, given in THE ENGINEER from quarter to quarter, proved 
that the revival of trade was real as regarded our two staple produc- 


tions, When the returns for December are procurable it will be 
found that the exports of Sheffield steel and cutlery to 
America during 1880 was of double the value of those of the pre- 
vious year, 

The brisknesa in the rail mills was followed by activity in the 
wagon works, and these facts, coupled with the activity in ship- 
building, brought some good orders for engineering houses, which 
became brisk in the heavier departments. A few large firms and 
companies laid down new plant with a view to meet the compe- 
tition threatened at the coast, and also to compensate in some 
measure for the disadvantages under which they laboured in 
the carriage both of raw material and finished goods over the 
railways. A heavy demand sprung up for ship-plates and 
boiler-plates, the latter being more generally called for in steel, 
though certain failures of that metal, as applied to the purpose, 
somewhat militated against its universal adoption. . 

In armour plates there has been a g deal of work done 
during the year. The old iron plate is now obsolete. Although 
Government appear unable to make up their mind as to the 
relative merits of the ‘* Ellis” and ‘‘ Wilson” plates, they have 
given orders for both to be supplied to several war-ships, such as 
the Colossus, the Conqueror, the Majestic, the Ajax, the Aga- 
memnon, &c., and plates for these vessels have been manufac- 
tured on the composite principle during the year. The Argentine 
Republic have now two war-ships afloat, armoured with the 
“Ellis” plates—the first Power to have vessels at sea with 
composite plates, 

Though the general election disturbed business considerably at 
home in the second quarter of the year, and the American 
election interfered with trade in the last quarter, the last week of 
December finds the Sheffield manufacturers and workmen taking 
their usual holidays under more favourable circumstances than at 
any time since 1874. The Irish difficulty, of course, tells severely 
on business in that country, but with the exception of saws, fies, 
and some descriptions of edge tools, there is scarcely a branch of 
local trade which is not in a fairly gratifying condition; and 
several firms are not yn | fully be tl ut find it difficult 
to supply the demand and make deliveries within the specified 
time. 

A pleasing feature of the year’s trading is the call for the 
higher qualities of goods. Inferior makes have been tried during 
the rage for cheapness, and the trial has been sufficient to cause 
a re-action in favourof trustworthy productions, and it is the houses, 
which, through adversity or prosperity, have stuck to quality, 
that are now participating most largely in the return of pros- 


perity. 

An unpleasing feature of the close of the year is the number of 
disputes in the coal trade, the miners insisting on wages which 
the coalowners refuse, and close their pits rether than grant. 

Sheffield is the centre of limited liability enterprise in the 
provinces. Between 1863 and 1876 no fewer than 51 companies 
were registered. Of these there are only 16 whose shares now stand 
above par. Included in the remaining 35, which are at discount, 
are no less than 15 which have either compounded with their 
creditors, or have gone through the “‘ winding up” process. The 
16 companies whose shares remain at a premium have a paid-up 
capital of £2,268,000, and the present market price, according to 
the Sheffield Stock Exchange quotations, is £3,138,301, showing 
an improvement of £870,301. he loss on depreciation on the 
35 companies now at a discount, amounts in raw 
capital alone to £2,618,013. Taking into account the fact 
that during the inflated prices of 1873, many of these 
shares sold at a high premium, the total depreciation on 
the cost price is believed to be at least £3,500,000. The called- 
up capital in these 35 companies amounts to £5,505,041, the 
prccent market price is £2,887,026, showing, as we have 
stated, a depreciation of £2,618,015. ‘These facts are not very 
encouraging for investors in limited liability companies. While 
some f the companies have been deplorable failures as commer- 
cial unlertakings others have been signal successes—such as the 
Stavele7 Coal and Iron Company, whose share capital has in- 
creased in value from £807,000 to £1,005,137 ; Martin, Hall, and 


‘0. (steel, engineers’ castings, &c.), £360,000 to £489,600 ; Wheat- 
man and Smith (files, tools, &c.), from £28,750 to £54,937; J: es 
Rodgers and Sons (cutlery), from £130,000 to £328,250; John 
Round and Son (silver plate, &c.), from £25,000 to £39,375. 
These, in Stock Exchange phraseology, are the best “‘ eggs” in 
the limited liability basket. 


THE METEOROLOGICAL Society.—The usual monthly meeting 
of this seciety was held on Wednesday, the 15th inst., at the 
Institution of Civil Engineers, Mr. G. J. Symons, F.R.S., pre- 
sident, in the chair. . Coventry, J. W. Moore, M.D., W. T. 
Paulin, J. Porter, and Captain W. C. Smith were balloted for 
and elected Fellows. The following papers were read :—(1) “‘ Re- 
port on the Phenological Observation for the Year 1880,” by the 

v. T. A. Preston, M.A., F.M.S. Agriculturally speaking, 
the — may be considered as disappointing. Till June the 
weather was such as has rarely been experienced for farm opera- 
tions. The severe cold of the winter broke up and mellowed the 
soil, and the dry open weather enabled farmers to clean their 
land from the excessive growth of weeds caused by the damp of 
the year before. The dry May was not favourable for the hay, 
which suffered severely in some places ; but still a crop with far 
more real nourishment in it than would be obtained from a, rank 
 soktag would have been secured had it not been for the terrible 

oods of July in the Midland counties, which not only seriously 
injured the crop, so that it was frequently not worth the trouble 
of removing off the land, but also carried it entirely away 
in low-lying districts. The corn again, which was look- 
ing most promising till July, suffered much during that 
damp period, and had it not been for the subsequent fine 
weather would have been ruined. But the unfavourable 
season of 1879 produced very serious effects on vegetation, espe- 
cially on trees, shrubs, and their produce. Wall fruit was 
also a general failure, but this was partially owing to severe 
weather when the trees were in bloom, for in some instances the 
show of bloom was splendid. Gooseberries and currants produced 
enormous crops, and strawberries were very fine, but they lasted 
an unusually short time. Seeds generally ripened with difficulty ; 
much of the corn could not be ground, and a great deal was mix 
up with roughly ground Indian corn, and flavoured to induce the 
cattle to eat it. The crop of ordinary garden seeds was 
also far below its us quality, and some of the 
favourite garden flowers were consequently very Tr. 
Among the special features of the year may be mentioned the 
great quantity of certain insects. ‘‘ Aphis” was in astonishing 
number in the early part of the year. ‘The apple shoots, before 
the leaves expanded, were in almost every case covered with this 
‘* green fly,” and among wild plants the Mealy Guelder-Rose was 
especially attacked by them. ‘* Wasps,” again, have been in 
extraordinary numbers, and dreadful accounts of them 
have been sent to the various entomological iodicals ; 
their numbers appear to have exceeded all previous 
experience, The larve of the gooseberry moth, and of the 
goosebery saw-fly, have also been extremely destructive; and, 
finally, as an_ undoubted result of the wet season of 1879 the 
larvee of the Crane fly have been a perfect plague in some locali- 
ties, and sheep ticks in others. The scarcity of small birds has 
been universally noticed. Some no doubt perished from the 
cole, but vast numbers had migrated. The enormous numbers 
of larks which hastened to the Eastern Counties on the outbreak 
of cold weather was astonishing. (2) ‘‘On the Variations of 
Relative Humidity and Thermometric Dryness of the Air, with 
Changes of Barometric Pressure at the Kew Observatory,” by 
G. Whipple, B.Sc., F.R.A.S., F.M.S. (3) ‘On the Rela- 
tive Frequency of Given Heights of the Barometer sg at 
the Kew Observatory during the Ten Years, 1870-79” by G. M, 
Whipple, B.Sc., F.R.A.S., F.M.LS, 


Co. ay &c.), from £100,000 to £158,000 ; Vickers, Sons, and - 
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WIRE CABLE GEAR—S.S. MOEWE. 


APPLICATION was made a few 
months ago to the Committee 
of Lloyd’s Register of British 
and Foreign Shipping to sanc- 
tion the use of flexible steel - 


SIDE VIEW 


wire cables with the necessary 
appliances in lieu of chain 
cables for ships classed in their 
books ; this application was fa- 
vourably received, and in Juue 
this year the committee sanc- 


tioned the use of one steel wire 
cable for steam vessels. The 
Board of Trade is also willing, 
we understand, to pass steam 
vessels fitted with these ap- 


iances; and the Admiralty 


had them in actual opera- 
tion on board of the Valorous 
for six and a-half years, and also 
on boar the Eclipse. 

Before referring to the illus- 
trations we may state briefly Lg 
that the chiefadvantageclaimed 
for the use of wire cable in rT 
substitution of the ordinary $ 
chain cable is uniformity of 
strength. A chain cable may 
have, and too frequently does 
have, defective welds, but a 


wire cable of large size is com- 
posed of no less than 180threads, 


PLAN 


and these must most com- 

etely “‘break joint” over each other should any accidental 

efect exist in the wires. There is also an important saving 
in weight. If, for example, the City of Rome now building at 
Barrow were fitted with chain cable, the thickvess of metal in 
each link would probably be about 2hin., weighing at least 
256 Ib. fathom ; while, on the other hand, steel wire cable 
need only weigh 47 lb. per fathom to be of equal if not superior 
strength, thus saving more than 200Ib. per fathom used, or 
about 28 tons altogether. It is true that the weight of the 
chain cable largely assists the anchor in holding the vessel, 
but weight so disposed cannot be considered to be as 
economically arranged as is the case with a comparatively 
light cable of wire attached to a suitable anchor of increased 
dimensions, and the greater facility of handling the wire cable 
must be of importance, especially as regards the time necessary 
to weigh anchor. 

There is said to be practically no noise in working the wire 
cable, and it is usually coiled upon a reel stowed on deck in 
what would be otherwise waste s; ; thus avoiding the 
stowage in chain lockers in the forward part of the ship of a 
weight of chain which no doubt tends greatly to strain the 
vessel at that unsupported part. Wire cable ia addition to 
being used in the vessels above named has also been in satis- 
factory operation on board some of the Channel steamers, and 
is now being fitted to the Imperial German gunboat Moewe, 
as well as to merchant ships. We annex illustrations 
showing the appliances for working it which are being fitted 
to the Moewe. The wire rope is fitted on the port side, and 
consists of 150 fathoms of Sin. rope in one continuous length, 
weighing 284 cwt., with a bi ing strain of 65tons. A chain 
cable is fitted on the starboard side and is stowed in the usual 
way by leading it into chain lockers in the hold; the lower 
part of the capstan is used for this cable only, while the upper 
part and a sister capstan placed just the foreside of it work 
the wire rope cable, which is passed round them in grooves in 
the form of a figure 8 ; this avoids surging, as the rope leads 
on to the lowest ring of the main capstan and leads off the top 
ring of the sister capstan, and in order that the rope may not 
chafe the grooves are set some distance apart. The wire cable 
is stowed on a reel conveniently placed abaft the capstans on 
the same deck. Automatically holding nippers secure the wire 
cable by friction while the ship is anchored, one being placed 
where the port riding bitt for working chain formerly 
stood, and the other in the eyes of the ship. When the 
anchor is let go the wire cable runs straight from the reel to 
the, nippers and through the hawse holes without being 
passed round the capstans. 

The gear is made and fitted on board ship from the designs 
of the makers, Messrs. Bullivant and Co., of Millwall and 
Mark-lane ; and we understand that on each trial the working 
of the apparatus has been so entirely satisfactory as to warrant 
the conviction that the use of flexible steel wire cable and 
apparatus will become very general. 


A NEW INSTRUMENT FOR UNDERGROUND 
SURVEYING. 


ALTHOUGH several improvements have been made duri 
the last few years in the construction of the theodolite an 
dial, and these instruments are now considered perfect for all 
practical purposes, there are, however other instruments 
which the mining engineer and surveyor must use, and the 
much greater accuracy which is now n in making 
mining plans, in consequence of numerouscontiguous workings, 
and the necessary accuracy of plans to prevent encroach- 
ment and consequent litigation, makes it desirable to use the 
best instrumeats for securing precision. One of the defects in 
the present system of surveying is the method of transmitting 
a mark from the centre of the dial to the roof in the mine. 
The usual practice is to hold the line and plumb-bob with one 
hand above the instrument, and after getting the centre the 
hand is removed to allow the mark to be made on the roof 
with the other hand. Th's method is too much dependent on 
guess work, and for accurate operations, say in the case where 
two headings have to meet, surveyors, although it sometimes 
entails a large amount of extra work, prefer to go over the 
whole distance again rather than rely on a mark made in this 
mining engineer, Normanton, has desi an arrangement o 
adjustable plumb-bob and holder, which we illustrate in the 
accompanying drawi 

From this it will be seen that Mr. Garforth’s new 
instrument, which is very ingenious and extremely 
in design, consists a small box plate— 
with projections to vent slipping when placed i 
the roof of the Poet os alte side of which 
the rack C is arranged to move backwards and forwards the 


* projecting arm which can likewise be worked at right angles 


by the second rack D. By meansof these motionsthe cing con- 
nected with the shenibieh can be moved to any requi - 
tion by the wheels A and B which, although placed on one ho low 
spindle, work independently of each other. At the extremity 
of the arm a duplex centre or gimbal motion—similar to that in 
usefor suspending a ship’s compass—is — hold the rod 
R through which a string passes, to which is attached the 
plumb-bob which causes the rod R to hang in a perfectly 
vertical line whatever the inclination of the roof of the mine, 
The movable shde T, which is bored to fit the rod R, 
when lifted upwards either by a spring or by hand, as pre- 
ferred, is consequently obliged to move in a perpendicular 
line. An adjustable screw cap, in which is placed the chalk 
or needle, is fitted to the upper end of the slide. The plumb- 
bob L is arranged with a lock nut H, so as to allow the string 
between the instrument and the roof to be lengthened or 
shortened as required, and to obtain greater accuracy the 


plumb-bob has a lo 
enable the — of 
contact wit 


adjustable coarse-threaded screw K to 
e plumb-bob to be brought in the closest 
the glass of the instrument. 


Now, assuming it is required to transmit a mark, the 


‘“‘dial centre” is placed moe the roof of the mine, the 
string adjusted first by the lock nut H, and afterwards by the 
screw K, the screws A and B are then worked until the 
plumb-bob vey exactly above the centre of the dial, when the 
slide—which, for the reasons already explained, is caused to 
=e vertical—is next moved upwards, and the centre mark 
ein the roof. To obtain even greater accuracy, and when 
the mark has to be made on timber, the screw M can be 
attached to the movable slide, and instead of a chalk mark a 
loose needle can be ae gc and left in the plug or timber. 
Mr. Garforth’s ‘‘ dial centre” will, without doubt, prove a 
most useful adjunct to the dial, and a means of saving consider- 
able time in setting out lines is now almost daily required, 


especially in those collieries where an extensive system ef | of 


chain or rope haulage is at work, and where straight roads 
are found to work so much more advantageously, as compared 
with crooked roads. The plumb-bob used by itself will prove 
of service to architects and engineers, as there is often a loss 
of time in having to lengthen or shorten the line, which is go 
quickly adjusted by the arrangement shown. 


YOUNG'S BALL VALVE. 


nying illustration explains itself. Itshows a ball 
valve invented by Mr. Dovell Young, of Southampton-buildin 

Chancery-lane. As the lever rises as the tank fills, the wedge 
hinged to the lever is forced between the rollers, one of which 
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is fixed aul acts as an abutment, the other being secured to 
the head of the valve stem is pushed in, and so the valve is 
closed. A pin is mounted in the top of the plunger and 
— in a slot in the valve box to prevent tae plunger turning 
round, 


IMPROVED GAS BURNER: 

THE accompanying engraving represents a new form of 
burner “Dr. It is claimed that it is 
very economical in burning gas, and secures complete combus- 
tion. It is well known that ordinary burners, because of im- 
perfect combustion, throw off a great deal of poisonous carbonic 
oxide and carbonic acid gas, which vitiates the atmosphere 
very rapidly, The burner shown in the annexed engraving se- 
cures, it is claimed, a more perfect combustion of gas, and thus 
diminishes the formation of poisonous gases, and at the same 
time, as shown by careful tests, an increase, according to the 
Scientific American, of 50 per cent. in illuminating power 
secured by perfecting combustion alone, the quantity of gas 
consumed remaining the same. 

In this gas burner, which has been named the ‘‘focus gas 
burner,” two small side jets are directed to a point at the 
base of the flame, throwing heated gas 
mixed with air. By this means the gas is 
greatly rarefied and expanded, and an addi- 
tional amount of oxygen is conveyed to the 
flame. The P odreay of carbon or blue 

rtion of flame—the gas being super- 

eated—are reduced so as to give out the 
greatest amount of light. This more per- 
fect combustion also checks the production 
of carbonic oxide, 

Gas, like steam, admits of expansion by 
heat to almost any limit. The more the 
particles are heated and separated, the 
more perfect combustion is secured, and a 
larger proportion of light is produced. If 
a regulator is used, a sufficient pressure is 
given through it to carry the burner to 
complete combustion, This pressure is 
off-set in the ‘focus burner” by a novel 

: check, which is very simple and effective, 
No complicated valves nor inside apparatus, which are liable 
to become smutty and fill up, are used. ‘ ‘ 

The inventor gives the following photometric test, made in 
May last, at lin. pressure :—A common burner, p upon 
the test, gave an hourly consumption of 2ft.; light emitted 
equal to six star candles, The ‘‘ focus burner,” with the same 
amount of gas; light emitted equal to 11] candles. The 
comes “4 made by Mr. J. C. O. Redington, 27, Park-place. 

ew Yor! 


MALLEABLE Inon.—A paper on Malleable Cast Iron” 
was recently read before the Academie des Sciences by M. L. 
Forquignon. He states that as a bar softens one observes 
throughout the mass an abundant deposit of amorphous graphite. 
Matters stand thus when the bar lies in an inert mass, asin anthra- 
cite coal; but when the pig iron comes in contact with a substance 
capable of burning, or absorbing the carbon, a secondary reaction 
sets in. The liberated carbon having a from the 
superficial zone, the equilibrium determined by the heat under- 
goes a slightchange. A portion of the graphite from the lower 
strata returns to its combination, and ascending to the surface 
disappears and is replaced in its turn by another. The pheno- 
menon continues until the average composition of the bar corre- 
sponds to a certain minimum of carburation of the iron, varied 
according to the circumstances of the annealing process. In 
inert surroundings the proportion of carbon, which remains 
combined has evidently the maximum of carburation for its 
limit, or, in other words, the maximum of the solubility of the 
carbon at the temperature at which the operation es place. 
The working out of these results recalls in a general sense the 
principle which underlies cementation, but in reality it is more 
complicated, inasmuch as it results from the superposition of two 
distinct chemical actions. A proportion of manganese, even 
below 5-1000’s, gradually arrests the softening process until it 
ceases altogether. The pig, of course, continues to lose car- 
bon by oxidation, almost as much, in fact, as when it is 
pure, but the manganese resists the production of graphite and 
retains it in combination in the metallic mass. The silicon may 
to a certain extent saturate the manganese and drive out the 

phite. He finds these explanations based on the following 
my as elicited in the course of his experiments :—(1) Pig 
iron which is truly malleable always contains graphite ; (2) 
may lose carbon and yet remain brittle if graphite be not form: 
or if the quantity existing before the aunealing process be not 
3 (8) pig may become malleable without losing 
sensible portion of its total carbon, the saneeiing Song effected 
by the medium of coal, the co-operation of an oxidising agent not 
being indispensable to the softening process ; (4) if silicium be added 
to a manganiferous pig the metal is improved by annealing. 
His tests on steel have confirmed these conclusions, He was 
surprised to find that bs tar towards 900 deg. rapidly de- 
carbonised forge pig. alleable pig stands midway between 
steel and grey pig, being distinguished from the latter by the special 
nature of its armorphous gaits and its greater tenacity, and 

e extensions an 
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from the former by its feeb: its large proportion 
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BOTLER EXPLODED AT MAIDSTONE, 


LONGITUDINAL SECTION 


TRANSVERSE SECTION THRO’ SMOKE BOX 


THE MAIDSTONE EXPLOSION. 
_ At or about 3a.m. on Friday, the 4th inst., an 8-horse power 
‘traction engine, the property of Messrs, J. Ellis and Co., of 
Maidstone, exploded. The circumstances of the explosion have 
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already been reported in our columns. The driver and steers- 
man occupied the foot-plate, and when the boiler burst the 
latter, a youth of nineteen, named Frank Underwood, was 
blown to a considerable distance and killed on the spot. 
The driver, named Martin, was hurt, and so was the flagman, 
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Reader, who ha; to be standing near the engine at the 
time. Both these men are, however, now nearly quite 
recovered. 


A coroner’s inquest was in Maidstone by Mr. 
Stephens, the borough coroner, at 3 p.m. on the same day. 
Some purely formal evidence was taken, and the inquiry was 
adjourned until Wednesday, the 15th inst., when the coroner 
explained to the jury that he had thought it necessary to 
apply to the Board of Trade for assistance in carrying out the 
inquiry, and the Board had appointed Mr. Richards as his 
assessor. Mr. Richards, however, had not had time to 
examine the boiler, and the coroner, therefore, again adjourned 
the inquiry until Wednesday, the 22nd instant, on which day 
it was resumed, and — at a late hour until the next— 
Thursday—morning. te on Thursday night, after three 
hour’s consultation, the jury returned their verdict, which is 
an honourable exception to the verdicts usually pronounced 
in such cases, and ran as follows :— 

**(1) We find that the deceased, Frank Underwood, met 
with his death by the explosion of the boiler of a traction 
engine belonging to Messrs. Jesse Ellis and Co., which ex- 
plosion was caused by the excessive pressure of steam, and 
that the excessive pressure could not have been obtained 
unless the ferrules of the spring balances had been altered. 

‘* (2) We also find that the ferrules had been altered by the 
order of Mr. Ellis, so that the men might be enabled to gain 
more steam. 

‘*(3) We find that Martin is guilty of ——- negligence 
in not examining the engine when he took charge of it, and 
that the safety valves were locked between Wharf-laue and 
All Saints’ Church, by being screwed down, but as to how 
there is no evidence to show. 

We =. in the fire-box was not pro- 

rly repaired, and that Mr. Ellis is guilty of t negligence 
the engine to leave his a condition. 

**(5) We are of opinion that the drivers of traction engines 
should pass an examination, showing their competency, and 
they should be provided with certificates of qualification, 
b png they should be compelled to produce when asked to 


sO. 

*6) Werecommend that a different kind of safety valve, less 
likely to be tampered with, should be used on these engines. 

**(7) We are of opinion that the bye-law respecting the 
— of manure through the town in the day time be not 

tered. 

**(8) We express our a) etaes and believe in the evidence 
given by the witness Leal tter.” 

‘* The Coroner : Then you return a verdict of manslaughter 

ainst Martin?” 

‘* The Foreman: we do.” 

The evidence was very voluminous, and we do not propose 
to reproduce it verbatim. Those of our readers who may wish 
for it will find an excellent report in the Kent Messenger and 
Maidstone Telegraph for the 25th inst. We shall content our- 
selves with putting before our readers a condensed statement 
of the facts as brought out during the enquiry. 

Messrs. Ellis Co. sess a considerable number of 
road locomotives and ploughing engines, and they undertake 
all kinds of work that can be performed by such engines. 
They plough and thrash, and they do cartage work. On the day 
before the explosion, the engine, in company with another, was 
employed in some wor ; apparently hauling manure, but 
what, did not come out during the inquest. The engine was 
driven by a man named Boarer, who was its regular driver. 
The other engine was driven by a man named Martin. Martin’s 
engine had a crack in the fire-box, and this crack leaked so 
much on the afternoon of December the 3rd, that the fire 
was put out, so Martin ran the engine into a field at the side 
of the read, and came back to Maidstone with Boarer. Some 
time on the return journey the reversing lever of the engine 
flew back, striking Boarer on the arm, and disabling him. 
When they got to Messrs. Ellis’s yard, Martin was told that 
he must take Boarer’s engine, as his own was disabled, and © 
haul manure during the night. When he got the engine from 
Boarer there was a pressure of 25 lb. in the boiler. 
It is not quite clear at what time the engine was handed 
over to Martin, but apparently it was about 6 p.m., 
but it is certain that after he was told to go on night duty 
—in Maidstone manure can only be drawn through the streets 
at night—he went toa beer shop, known as the Dragoon, and, 
according to one witness, Leadbetter—referred to in the 
verdict of the jury—Martin told another man that ‘‘he 
would have a pressure of 200 Ib. in the engine.” This 
statement was contradicted, it ig fair to add, by others ; the 
jury, however, believed Leadbetter. Martin started from the 
wharf with two loads of manure in two trucks, each weigh- 
ing 24 tons, while various estimates of the weight of 
the manure were given. It may be assumed, however, 
that the total load was 15 tons. The progress of the engine 
from the wharf to the site of the explosion was traced by the 
witnesses. There seems to be ao deukt that about an hour 
before the explosion the safety valves blew off. According 
to Martin, who having been cautioned by the coroner, was 
examined as a witness, they ‘‘blowed off terrific” coming 


do certain hill. He also stated that the boiler primed. 
e theory of the explosion put forward by Mr. Ellis was 
that during priming mud got on the valve seats and set the 


valves fast, and then the boiler exploded from over pressure. 
Martin was asked if he touched the safety valves, and he swore 
that he did not; and no evidence could be obtained that they 
had been touched by any one else. After a pull up a short 
hill, and with a bright heavy fire on, the engine norget 
near the church to have one of the head lamps relighted. The 
duration of the stop was given by Martin as five minutes at 
the most. The engine was on the wrevg centre for starting, so 
he gave her steam and reversed her, then throwing her into 
forw: gear, and at the same moment the explosion 
oce! 

A careful examination of the boiler failed to detect any 
corrosion or pitting, and its extreme violence supplied addi- 
tional evidence that there was a vi tt pressure in the 
boiler at the time of the explosion. Now, Mr. Aveling, of 
Rochester, swore that this engine and all engines of the same 
class which left his works were sent out with the safety valves 
so arranged that 2 greater load than 1101lb. could not be put 
on the safety valves, and the proper working pressure is 100 1b. 
on the square inch, The spring balances on the engine were 
of the compression type as in the sketch on the next page. 
Here A is the brass outer case, C the end of the valve lever, 
Ea flat stem on which the graduations are marked up to 
1201b., and D a stud in the front of the cylinder casting. 
There are two valves identically alike, set side by side, wi 
the spring balances toward the driver, on top of the —— 
casting or jacket, which is always open to the boiler through 
two large holes. It will be seen that if the nut N be screwed 
down enough, the coiled spring may be so compressed that 
ita whorls touch each other, and then no motion could take 
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in the end of the lever. The valve could be locked 

own. To prevent this there is a ferrule at B put on; the 
ferrule is brazed to the top of the balance to prevent its 
removal in some cases, in others it is loose. If this ferrule is 
of the proper length, then the 
valves cannot be locked unless 
plates of iron or penny-pieces are s 
put under the point on the lever 
which rests on the valve—a thing Nn 
which we have seen done. Both 
the balances of the exploded 
engine were found, and the to 
of the screws S were bent over by 
the accident, and effectually pre- 
vented the removal of the ferrules 
or the screws; both ferrules had 
undoubtedly been cut shorter and 
the valves were locked down. The 
remains of the engine thus fur- 
nished silent but irrefragable tes- 
timony to the cause of its destruc- 
tion. Not only had ,the ferrules 
been cut, but after cutting they 
had been secured to the balance 


in with soft solder. Our ex- 
planation of the accident is, that 
artin finding his valves blowing 
off ‘‘ terrific,” screwed them down. 
Whether he did or did not know 
that they could be locked we 
shall not attempt to say. We have 
no doubt, however, that Boarer, 
the regular driver of the engine, 
knew that they could be locked, 
and he admitted that if he screwed to the ferrules 
it would fasten the valves down, but did not know that it 
would prevent steam escaping. When he wanted 125 lb. steam 
he screwed the levers within the thickness of a penny of the 


errules. 

It is beyond all reasonable doubt that the ferrules were 
altered by some person or persons in Messrs. Ellis’s employ, 
and the jury have found that they were altered by Mr. 
Ellis’s directions. Mr. Ellis issues a sheet of instructions to 
his drivers, from which we find that the fine for not washing 
out boilers once a fortnight is 5s., but the fine for removing 
a However, this is of little conse- 
quence, use it does not a that any fines have ever 
been levied. 

We have now to consider the condition in which the boiler 
was just before the explosion. Messrs. Aveling and Porter 
had a model of the boiler, made on a scale of 3in. to the 
foot, and on this the lines of fracture were marked in 
red paint for the information of the jury. We give here- 
with two views of this model, one taken from the back right- 
hand corner of the fire-box, and the other taken from the 
opposite point of view. A portion of the side plates carrying 

e gearing we have omi indicating them by dotted lines, 
to permit the rents to be seen more clearly. We also give a 
sectional drawing of the boiler before the explosion. The total 
length over all was 9ft. 7in.; the height of the outside fire-box 
was 4ft. lin.; and its length, 3ft. 3in.; the barrel was 2ft. 10in. 
diameter outside, and gin. thick. The outer plates of the fire- 
box were, however, nearly ,in. The longitudinal seams were 
double rivetted with j}in. rivets, 2}in. pitch. The two rings 
were united by a belt of gin. iron 4in. wide, the }}in. rivets 
in which were pitchea ljin. apart. The dimensions of the 
fire-box were 2ft. Sin. high, 2ft. Sin. long, and 2ft. 5in. wide. 
There were thirty-three tubes, and the total heating surface 
was 145°35 square feet. 

It will be seen from our engraving that the whole back- 
plate was rent clean away from the outer shell. The said 
outer shell was blown almost flat, and a rent was started 
under the barrel which ran round it in a spiral direction. 
We have considered more fully in another place the pheno- 
mena of the explosion, we shall only add here that the iron 
of which the boiler shell was made was ‘‘ Tudhoe best best.” 
Samples of it were sent to Professor Kennedy, of University 
College, to be tested. Those cut from the boiler bore over 
20 tons to the square inch, with an extension of 4°4 per cent. 
in 10in. with the grain ; the iron was lamellar—strong, but 
somewhat brittle, and this accounts toa certain extent for 
the total destruction of the shell. Specimens cut from similar 
plates in Messrs. Aveling’s yard had an average elongation of 
about 9 per cent., and a breaking strain of 2] tons. This is 
quite equal to the iron usually employed in the construction 
of such boilers, and is, no doubt, very suitable for the pur- 
pose. The boiler seems to have been well cared for in some 
respects; although it had never been properly inspected for 
ten months, and was over three years old, it was very clean, 
and quite free from pitting or corrosion. It had, however, 
been undoubtedly exposed to very heavy pressures, and 
the roof stays of the fire-box had sagged to the extent of over 
¥ and the sagging was not of new date, for the deposit on 

he bars showed no signs of disruption. 


Tue Castuevorp Marker Haut.—In our description of this 
Market Hall last week, Mr. Wheater’s name was incorrectly 
spelled Whenter. 


Navat Encinger ApporntMents.—The following appoint- 
ments have been made at the Admiralty :—John Watson, chief 
engineer, to the Indus, additiona: for service in the Sapphire ; 
and William 8. Stribling, to the Indus, additional for service in 
the Bellerophon. 

AT a meeting of the committee of the Parkes Museum of 
Hygiene, on the 29th inst., it was resolved that a committee 

id organise an International Exhibition of Hygiene, pro- 


vided that a sufficient guarantee fund be obtained. Those 
desirous of assisting the committee in the work are requested to 
send their names to the treasurer of the museum, Professor 
Berkeley Hill. 


THE Lonpoy Gas.—In accordance with a resolution of the 
Metropolitan Board of Works, the consulting chemist of the 
Board, Mr. T. W. Keates, is now making a weekly return of the 
testings made at the gas-testing stations. From that for the week 
ending the 22nd inst. it would appear that the South Metropolitan 
Company is more effectually removing the sulphur than either 
the Gas Light and Coke Company or the Commercial Gas 
Company, except in the St. George’s-in-the-East, where the latter 
company leads in purity. The mean illuminating power, omitting 
the cannel gas supplied to Westminster, was 17‘0 candle-power 
Ss the Gas Light and Coke Company; 167 by the South 

tropolitan; and 17°2 by the Commercial Company. The 
illuminating power of that of the South Metropolitan was thus 
about one-sixteenth less than either of the others. The ammonia 
was about the same for all the gas, and sulphuretted hydrogen 
ane entirely absent, The pressure was above the standard in all 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


STEAM TRAM ENGINES FOR BRISTOL, 


* Srr,—-Passing through Bristol the other day, I took the oppor- 
tunity—recommended to others—by breaking my journey, toinspect 
the working of the steam tramway engines from Loughborough. 
Bristol horses being well accustomed to the steam roller, by 
reason of the roads being rolled by halves instead of in blocks, as 
in London, there is no cause for remark here. As, however, that 
is only one factor in the ny. a for popularity—and “ popu- 
larity” means something more than acquiescence of ratepayers—I 
should like to ask Mr. Hughes one question, which is not so 
trivial as it ~—_ seem: Is the present connection between his 
engines and the Starbruck cars similar in all respects to that 
adopted on his own cars? for as one was jolted from the single 
line to the passing sidings, and abruptly swung round street 
corners, one could but think that had the car’s end been curved 
as the engine’s buffer beam is, and the two connected by two 
spring draw-bars of special design, the comfort of the passengers 
would be vastly increased, and one factor of ars al 
avoided. » W. V. 

Exeter, December 22nd. 


THE THEORY OF COLD AIR MACHINES. 


Sir,—I think if your cor: espondent “® If” will examine his 
letter in THE Enoryeer, of Dec. 17th, he will find himself to be 
wrong in supposing the wh. le of the heat generated in compres- 
sing the air in the example /\> gives to be abstracted, although he 
compresses isothermally. In an experiment with an air com- 
presser compressing air to 40 lb. above the atmosphere, or nearly 
to four atmospheres, the weight of air discharged per minute 
being about 40 lb., or, during the experiment, extending over two 
hours, 4800 Ib., the average temperatare of final compression was 
200 deg., the initial temperature 55 deg. At this pressure, if 
compressed adiabatically, the temperature should be 330 deg. The 
temperature cf the air is lowered 130 deg. by the cooling water 
around the compressing cylinder. Supposing the whole of the 
heat abstracted to be represented by the lowering of the tempera- 
ture it would amount to (4800 Ib. x 130 deg. x °228) 148,512 
units. The average rise of the temperature of the cooling water 
around the cylinder during the experiment was 5deg. Therefore, 
if the heat given above was all abstracted, the cooling water 
required would be (148,512 + 5) 29,700 lb. or about 2970 gallons 
for the two hours. I do not know the exact quantity used, but 
certainly nothing like this quantity. 

Taking the pound of air and compressing adiabatically under 
the same conditions of temperature as given by your correspon- 
dent, viz., an initial temperature of 62 deg. and a rise of 130 
deg. The volume before compressing being 13°14 cubic feet, and 
after 8°2ft. The average pressure would be nearly 21 Ib., and 
the travel of the piston being 4°94ft. the foot-pounds in com- 
pressing would be 14,900. 

Let us now suppose the air cooled down to the original tem- 
—— of 62 deg;, the volume would then be 6°57 cubic feet. 

e volume would be reduced 1°63 cubic feet, representing 
(144 X 1°63 X 29°4) about 6900 foot-pounds, or a loss of heat at 
constant pressure of aboutnine units. The other heat generated 
during compression, although} not showing itself in temperature, 
is still in the air. For if we expand the air to its original volume 
of 13°14ft., and taking the terx perature to be lowered to —46 deg., 
and the final pressure 11°7 ib., we should have an average ex- 
panding pressure of 18 ]b., and representing (144 X 6°57ft. x 
18 lb.) 17,028 foot-pounds. We have now the air at — 46 deg. 
and 11°7 lb. pressure, and it will require the same amount of 
heat at constant volume to bring the air to 62 deg. and 1477 lb. 
that was previously abstracted at constant pressure, and repre- 


senting  { (6900 x *169) + -238 | 4900 foot-pounds. We thus get 


in compressing (14,917 + 6900) 21,817 foot-pounds, and in ex- 
panding (17,028 + 4900) =219°28 foot-pounds, The slight differ- 
ence is caused by taking the average pressures approximately to 
avoid decimals, 

I think the discrepancy mentioned by “ ®. 11.” in THE Enct- 
NEER of November 5th may possibly be explained by his taking 
the foot-pounds representing the heat generated in compressing 
the air adiabatically in comparison with the power required to 
compress and to discharge the air as given in the tables he 
refers to. 

In experimenting with the air compresser before referred to, 
when it was worked without resisting pressure or cooling water 
around the cylinder—that is, merely pumping the air through— 
the temperature rose as high as 32 deg. above the initial tem- 
perature. Deducting this from the 130 deg. rise, given above, 
we have 98 deg., or approximately same as that given by Dr. 
Joule. This rise of 32 deg. due to the friction of air in passages 
and frictions of pumps, &c., causes the pressure to rise more 
quickly when compressing, reducing cB pees necessary to 
compress the air, but increasing that required to discharge. The 
power required to compress the air as given above is 14,917 foot- 
pounds, to discharge this from the cylinder (144 x 8°2ft. x 29°4 lb.) 
34,692 foot-pounds, ora total of 49,609. Deducting from this 
the influence of the atmosphere throughout the stroke, 14°7 lb. 


per square inch, will leave 21,895 foot-pounds to compress with a 
i temperature from 62 deg. to 192 deg. Taking now the 
rise at 98 deg., or from 62 deg. to 160 deg., the piston would 


travel during compression 5°7ft., and while discharging, 7‘44ft. 
The power to compress would be 17,236 foot-pounds, 2319 higher 
than with the higher pressure, and to discharge, 31,497 foot- 
pounds, or 3195 lower than the higher pressure. Deducting the 
atmospheric pressure during the stroke, the total power to com- 
press and discharge with the rise of 98 deg. would be 20,919 foot- 
pounds, or 976 foot-pounds less than with a rise of 130 deg. 
Newport, Mon., . 27th. J. Hopeson. 


Siz,—Your correspondent ‘‘. 11.” gives the mean resisting 
pressure on the piston as 24°6lb, per square inch, evidently 


calculated by the well-known formula P m=P 1 + log. ¢ oe: cts as 
however we haveno work of constant p e but simply that due to 
the compression from V to > itshould be Pm = Plog. ¢ r = 20°3]b. 


= square inch, giving 19,278 foot-pounds and an expenditure of 
thermal units. 

In the illustration given of a weightless piston which com- 
presses 1 lb. of gas isothermally by the application of weights 


from V to + increasing the pressure from P to 2 P, the fact is 


mentioned that the heat equivalent of the work done would 
suffice to lift the weights from the piston up to their initial points 
of application ; if so, then, as we are dealing with a weightless 
piston, the air would expand without the performance of any 
external work, and the temperature of the gas would still be 
62 deg. and pressure 14°7 lb. per square inch, when it had reached 
its original volume V. If, however, the gas while expanding 
adiabatically is opposed by a resistance or work which has the 
effect of reducing the pr ssure to 11‘7 lb. per square inch when 
the volume is V, it seems clear that this excess of energy over 
that employed in compression is only due to the fact that we have 
reduced the temperature by giving the gas work to do. It is 
therefore not all clear gain as ‘‘ ®. JI.” asserts ; on the contrary, 
we have paid for the expenditure of work with temperature and 
pressure, and we should get exactly the same work for an equal 
expenditure on the gas in its condition, Mr, 


inted this out some weeks past in his letter on the subject ; it 
as, however, evidently escaped the noti._ of your correspondents, 
Plumstead, December 23rd. LH 


THE REMOVAL OF SMITH’S VACUUM BRAKK FROM ALL THE 
MIDLAND LINE TRAINS, 


Srr,—In a letter of mine which appeared in THE Encinerr of 
October Ist, I mentioned that Smith’s vacuum brake had been 
removed from all the Midland main line trains. It was not my 
intention to have referred to this fact again, but having within 
the last few days received letters contradicting the truth of that 
statement, and ‘demanding that I will correct it or prove it in 
THE : “ameoeadl I must ask you to grant me a small space 
to reply. 

I shall certainly not ‘‘ correct” the statement ‘that Smith’s 
vacuum brake has been removed from all the Midland main line 
trains and engines,” because it is a fact, but on the other hand, I 
shall proceed to “‘ prove it.” 

Upon the 30th of June, 1879, the Midland Company had 
thirty-six express engines, and 144 carriages, vans, and Pullman 
cars fitted with Smith’s vacuum brake working upon their main 
line express trains, but at the present time this brake has been 
removed from every one of these engines, tenders, and vehicles, 
In proof of this I give the following table :— 


Statement showing the numbers of all the thirty-six ex; engines 
which were fitted with Smith’s vacuum brake, and from which 
it has been removed, and which are now re-fitted with stean 
brakes, and with the Sanders apparatus. 


1282 1288 1204 1300 1316 27 
1283 1289 1295 1901 1317 1328 
1284 1290 1296 1312 1318 1329 
1285 1291 1297 1313 1319 1330 
1286 1292 1298 1314 1820 1331 
1287 1298 1299 1315 1321 1332 


It is not necessary that I should give further proof, because 
your readers will see for themselves, if they will look at the backs 
of any of these tenders, not only the Sanders hose pipes, but the 
holes through which the Smith’s vacuum brake pipes used to pass 
before their removal. Ciament E, Srrerron, 

Saxe-Coburg-street, Leicester, November 27th. 


REPAIRING CRACKS IN BOILER PLATES, 


Sir,—A paragraph on the boiler explosion at Maidstone in 
your last week’s ENGINEER illustrates a rent fire-box plate, some 
cracks in which h 

rivetting them over. It may interest your readers that this 
objectionable plan which, as you justly remark, is often unad- 
visedly followed, has of late been very successfully improved 
upon by Mr. Kniélke’s new patent method, which is at once safe 
and effective. It consists in the use of a sort of a wedge link, 


been repaired by tapping in studs and 


being a pair of tapered pins connected with each other in one 
solid body by a flat wedge. 

A sample of this wedge link—by the inventor called “ Flach- 
keil °—which is made of best cast steel, I beg to enclose; as also 
asketch and pope giving some practical results obtained. The 
diagrams show Knilke’s wedge and how it is applied, and they 


rcs M 


require no further explanation. . This new plan is now fast 
becoming adopted in Germany, which result seems due to the 
very great expedition and solidity with which cracks can — 
repaired by it, and this, in cases of emergency, as with locomotive 
engine, ocean steamer, and other boilers, is of paramount 

ing charged with the introduction of Mr. Knilke’s invention 
in this country, I shall be happy to send asample wedge to any 
of your readers who will give it a trial, Pavt PFLEIDERER. 

37, Farringdon-street, London, 
December 13th. 


THE COMPRESSION OF STEEL. 

Sir,—The compression of — steel whilst in the mould by 
gaseous pressure is the source of considerable economy as to cost, 
and enables a better article to be produced, being entirely free 
from air cells or blisters. 

This was invented by Antoine Galy-Cazalet, of Paris, and was 
patented in this country about 13 years ago. ‘The patent specifies 
the use of charcoal 20 parts, and saltpetre 80 parts, and no 
sulphur, and is applied to the liquid metal in the mould. The 
head of the mould is covered by a metallic cap and attached by 
bolts or other devices; a vertical pipe is fitted in the centre of the 
cap, and is provided with a cock at its lower extremity, the 
mixture is charged through this upon the liquid metal, and the 
pipe is closed. One-quarter ounce of the mixture gives pressure 
equal toa head of 90ft. of metal if the space between the cap and 
metal is lin., and the capacity is 30 cubic inches, which is about 
equal to the force of hammer of 10,000 lb. falling 4}ft. upon the 
area of 30 squareinches. The pressure may be increased to any 
desired extent up to 15 tons per square inch by increasing the 
quantity of the mixture. 

The materials are merely mechanically mixed and when 
required for use, and there is no chemical combination until 
they are ignited by the liquid steel, when they burn slowly with- 
out explosion, as there is no sulphur, and consequently no risk in 
using it. 

The cost is less than a cent per ton of steel for the materials, 
and by the saving of the waste of steel by heating and the fue 
and labour of blooming, the economy is very considerable. It 
also permits the production of sound steel castings of from 75,000 
to 115,000 lb, tensile strength, or equal in atrength to hammered 
cast steel, JAMES ERSON, 

61, Wall-street, New York, October, 1880, 
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RAILWAY MATTERS. 


Rat.way works are being pushed on in every direction in New 
South Wales, and in a few weeks nearly 200 miles’ will be added 
to the system. Trial survey are also proceeding for an aggregate 
of no less than 1740 miles. 

At arecent meeting of _.e Jamaica tive Council the 
Railway Extension Loan Bill, sanctioning the increase of the 
loan from £350,000 to £400,000, was read a secondtime. The in- 
crease would provide for the building of a railway quay in King- 
ston harbour, 


A TRAIN with the mails for Italy went for the first time through 
the St. Gothard tunnel on the 21st inst. It was composed of 
eleven carriages, drawn alternately, according to a correspondent 
of the Daily News, by compressed air locomotives and horses, 
and occupied four hours in the transit. 


THE Railroad Gazette of December 10th gives a total 1804 miles 
of new railroad in construction in the States. The construction 
thus far this year is 5624 miles against 3445 miles reported at the 
same time in 1879, 2207 ‘ales Yo 1878, 1877 miles in 1877, 2177 
miles in 1876, 1237 miles in 1875, 1767 miles in 1874, 3507 miles in 
1873; and 6885 miles in 1872. 

THE engineer to the Toronto and Ottawa Railway was, at 
departure of last mail, surveying in the neighbourhood of the 
capital to determine the best locality for the city depot. He had, 
says India and the Colonies, found easy approaches to the Chau- 
diere railway bridge, and an excellent site for crossing the 
Otouabee River at Peterboro’ had been obtained. 


MowrreAat is to be the Canadian terminai point of the Canada 
Pacific line while navigation is open, and ifax the winter 
my for the present. hen the new railway is constructed to 

t. John’s, that point will be used alternately in winter, so saving 
400 miles. St. Thomas, in the West Indies and Pernambuco, in 
Brazil, will be ports of call, with Rio de Janeiro as the southern 
terminal port. 

Amonc the applications to be made to the Canadian Parliament 
most recently registered is one for the incorporation of a South- 
Eastern Railway Company, with power to build and operate a 
line of railway from Winnipeg south-easterly to some point on or 
near the south-west shore of the Lake of the Woods, and with 
power to build and navigate steam and other craft upon that lake 
and its tributaries, 


A GREAT demonstration is to he held in Hull in connection 
with the cutting of the first sod of the Hull and Barnsley Rail- 
way, and arrangements had been made for special trains to bring 
into the town the large number of ex visitors. The 
North-Eastern and the Manchester, Sheffield, and Lincoln Com- 
panies have, however, refused to receive the trains. This will 
cause much inconvenience, but the railway companies named can 
— think it will prevent the turning of the first sod of the 
new line. 


In concluding & report to the Board of Trade on the collision 
which took ples on the 9th October, near Scarborough station, 
on the North-Eastern Railway, when an express passenger train 
was accidentally turned into a siding, and came into collision with 
an excursion train standing there, Major-General Hutchinson says: 
—** The mistake which led to the collision would not have occurred 
but for the temporary removal of the interlocking arrangements for 
carrying out some necessary alterations. The speed, of from 35 
to 40 miles an hour, at which the express train is said to have 
passed the facing-points, would no doubt have been reduced more 
than it was—to 10 or 12 miles an hour—but for the time the 
driver lost before reversing by having been thrown across the 
foot-plate by the lurch the engine rae | on entering the siding. 

good continuous brake applicable from the engine would have 
been invaluable in a case like this, and would have probably pre- 
vented the collision altogether.” 


A SERIEs of trials took place on December 24th it og the Royal 
Military Railway from Berlin, in the presence of h rose ped 
Field-Marshal Count von Moltke, with a special train titted wit 
the recently perfected arrangement of the Heberlein automatic 
railway brake. The president of the Royal Prussian Railway 
Commission, and also one of the members of the Imperial Railway 
Board, as well as most of the officers’ corps of the Royal Railway 
Regiment, attended the trials, which comprised, as far as was 
practicable, every eventuality for which the perfectly reliable 
and rapid application of powerful brakes is especially desirable ; 
amongst others, the separation of the train on a supposed rupture 
of the couplings, and similar experiments were tried during the 
journey. Covnt yon Moltke, as well as all the other gentlemen 
present, expressed himself extremely satisfied with the results, 
and the Heberlsin brakes in their present improved construction 
have once more, a8 has slready been the case on other railways, 

= themselves to be simple and reliable automatic railway 
rakes, 


Or four of the Government guaranteed Indian railways, reports 
from which have been issued, only one—the Bombay an a— 
has earned any profits over and abave the sum required to pay 
the full 5 per cent. dividend, and in this case the ——— do 
not receive any immediate advantage from the £106,000 secured 
as surplus profit, as the whole of that sum under the arrangement 
made with the Secretary of State is applied to the cost of 
the Nerbudda-bridge, which the directors hope will be opened 
for traffic before their next report is issued. As the general result 
of the half-year’s working on these four lines there is an increase 
of £412 only in the gross receipts ; but, on the other hand, savings 
to the extent of £9041 have been effected in the working expenses, 
so that on balance there is a gain of £9453 in the net receipts. An 
examination of the accounts shows that while the tonnage of goods 
carried has increased by 58,588 tons, the receipts have declined 
£5442 as com with the previous P a This decrease is due 
to the lower figutes obtained by the Madras, and the Oude and 
Rohilkund lines, the other two companies showing a satisfactory 
improvement in this department. 


Tue Pennsylvania Railroad possesses great terminal facilities 
at Philadelphia and Baltimore for foreign shipments as well as at 
New York, and these have, the Z'imes says, been extended during 
the past year. At Philadelphia the company last year had 455 
acres of land adjacent to its export piers, which is arranged for 
facilities for shipment. The track room on this land can gccommo- 
date 3321 loaded cars at one time, while the piers give 15,055ft. 
of berth room for the accommodation of vessels, with tracks 
alongside the berths eapeble of accommodating 694 cars for the 
loading or unloading of freight directly from the vessels. There 
are also 34 acres covered with grain elevators and sheltered 
depéts. This year these shipment facilities have been enlarged 
as follows :—-The track room on the land from 3321 cars one 
to 4170 cars; the berth room on the piers from 15,055ft. to 21,175ft.; 
the track room on the piers from 694 cars capacity to 894 cars. In 
1879, with a maximum capacity for owe 1990 cars daily at 
Philadelphia, the daily —— was 1192 handled, while now, with 
a capacity for handling 2155 daily, 1380 are being handled. The 
capacity for corn shipment has n increased about 100 cars 
daily, and the introduction of the electric light for night work is 
further increasing this capacity. The same improvements have 
increased the coal shipment facilities about 120 cars daily. At 
Baltimore, the Pennsylvania Railroad has increased its terminal 
facilities by the construction of a new export pier at Canton, 
covering 24,000 equa feet, which adds about tons to the 
daily capacity for shipments over last year. Besides this new 
pier there are at Baltimote four piers covering 59,220 square feet, 
with capaeity for shipping 1000 tons of in addition ; three 
grain elevators of 1,275, ishels capacity, a tobacco warehouse 
of 2500 a a coffee warehouse of 50,000 bags copeay and 
several other — The daily capacity last year was 625 cars, 
while now it nearly 800 cars, 
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NOTES AND MEMORANDA. 


In the year 1879 gold to the value of £145,714 and tin to the 
value of 178 were exported from Tasmania, and during the 
first six months of 1880 the exports were—gold, £115,158, a tin, 
£157,198. In 1870 the export of gold was only £7475, and tin 
was first exported in 1873, when its value was £220, 

A paper by Mr. H. 8. Eaton, on the average height of the 

barometer in London, appeared in the Journal of the Meteoro- 
logical Society for October. The mean atmospheric pressure 
over a period of one hundred years, at 32 deg. and sea-level for 
London is 29°952in., the .2ean monthly maximum 29°996in. 
occurring in June, and the minimum 29°900in. in November, the 
mean for October being nearly as low, viz., 29°909in. 
_ M. Lippmann points out—Jour. de Phys., October—that full 
ustice has hardly been done to Carnot with reference to his law 
n the »o-dynamics, It seems to have been forgotten that he 
verifie. ‘he law directly by experiment, and did not merely, as is 
found stated in excellent treatises, furnish a demonstration 
a prtori based on the indestructibility of heat. This is doubtless 
due to the fact that Carnot’s original work has long been 
exhausted and unobtainable. M. Lippmann considers that work 
a mine imperfectly explored. 

Ar one local branch of a great London banking establishment 
there is paid away often nearly as much as £100 per week on 
account of short-weight bullion, the average weekly loss being 
not far short of this amount. It is stated by Mr. R. H. Hill, 
superintendent of the operative department of the Royal Mint, 
that the purchase of dirt adhering to gold costs no less than £311 
pe 1,000,000 sovereigns, and per 2,000,000 half-sovereigns. 

he calculation was made by washing coin, which, says the City 
Press, proved that the loss <f weight on 1000 sovereigns was 
0°08 oz., and 0°043 oz., on 1000 half-sovereigns. 


Mr. W. D. Scorr Moncrierr writes to our contemporary— 
Natur ting that a great saving in the quantity of coal 
burned, and in the cost of gas, might be effected by partially 
distilling all the coal which is used in the city of London, and 
obtaining from it 3333 cubic feet of gas per ton, thus producing 
a smokeless fuel as easily burned as coal, and giving as bright a 
fire. He proposes this as an advantageous method of removing 
or preventing the mixture of London smoke and fog, but he 
admits that a great deal of work would be involved in passing 
33 tons through retorts for every 10 tons now passed through. 


Ar a recent meeting of the Chemical Society, papers were read 
“On the Volumes of Sodium and Bromine at their Boiling- 
points,” by W, Ramsay, and ‘‘On the Volume of Phosphorus at 
its Boiling-point,” by D. O. Masson and W. Ramsay. The 
authors have determined the; atomic volume—the atomic 
volume = the specific volume x atomic weight — of the 
following elements in the free state. Bromine, 27°135; sulphur, 
21°60 ; phosphorus, 20°91; sodium, 31°00. The authors discs 
the formula of oxy-trichloride of phosphorus, and conclude that in 
that substance phosphorus is a pentad, and that the constitution 
of that substance is O= P=Cl. The automic volume of phos- 
phorus in this compound is therefore 21‘1 z 

Accorpine to the Registrar-General’s weekly return of the 
birth and deaths in London and in twenty-two other large towns 
of the United Kingdom for the week ending December 18th, the 
mortality from all causes in London was at the average rate of 
twen eaths annually in every 1000 persons living. The 
annual rates of mortality per 1000 last week in the twent; 
English towns, ranged in order from the lowest, were as fol- 
lows :— Wolverhampton 13, Norwich 15, Portsmouth 16, Brighton 
16, Sheffield 17, Newcastle-upon-Tyne 17, Leicester 17, Salford 
17, Hull 18, Leeds 18, Bradford 19, London 20, Bristol 20, Old- 
ham 20, Birmingham 20, Manchester 21, ome 21, Plymouth 
24, Sunderland 25, and the highest rate, 26, in Nottingham. 


At a recent meeting of the Paris Academy of Sciences, a paper 
was read “On the Spontaneous Oxidation of Mercury and of 
Metals,” by M. Berthelot. He concludes from experiment that 
mercury, like iron, zinc, cadmium, lead, copper, and tin, under- 

oes, in contact with air, a superficial oxidation, very slight, 
indeed, and limited by the difficulty of renewal of the surfaces 
and the absence of contact resulting from commenced oxidation. 
This agrees with thermic data. The oxidation of mercury 
liberates per equivalent of fixed oxygen + 21°1 cal. (iron 31°9, 
tin 34°9, &c.). Spontaneous oxidation is not appreciable in 
metals whose heat of oxidation is very small, ¢.g., silver 
(+ 35 cal.). The greater rapidity of the reaction where an agent 
intervenes, which is capable of combining—with liberation of 
heat—with the substance produced, ¢.g., an acid, is shown to be 
in agreement with thermic theory. 

Art a recent meeting of the Physical Society, Prof. Bell 
explained the apparatus a by Mr. Sumner Tainter and 
himself for pT ry sound by a beam of light, and amongst 
other things said that the farthest distance speech has been heard 
by a photophone is 800ft.; but theoretically it should operate 
better the greater the distance between the mirror and selenium. 
On my a sheet of hard rubber in the ray, the invisible 
rays passing through it conveyed the sounds in a lower degree, 
and sounds can heard by replacing the selenium receiver by 
discs of different materials, such as hard rubber, metal, &c., 
and simply listening at them. All substances appear to 
the power of becoming sonorous under the influences of varying 
light. Hard rubber, antimony, zinc, give the best effects; paper, 
glass, carbon, the worst. ven to smoke in a glass test- 
tube held in the beam emitted a note, as also did crystals of 
sulphate of copper. When hard rubber was simply made into 
the form of an ear-tube and held in the beam, the audible effect 
was also produced, and in fact when the beam was focussed in the 
ear itself, without any other appliance whatever, a distinct sound 
could be perceived. 

Dr. Percy writes to the Times, in which had appeared a 
report of an experiment with Windsperger’s a 
solution, and says that this is an aqueous solution of silicate o 
soda, the substance commonly known under the name of ‘‘ water- 
glass.” But it should not forgotten, he says, that Fuchs, 
a Bavarian, was the first to suggest the use of this solution for 
the prevention of fires in such buildings as theatres, which usually 
contsin a uantity of easily inflammable woodwork and 
other material. e directed his attention to this subject in con- 


He had wide trousers, and a loose hood covering his head and 
descending to his hips, in the upper part of which were eye- 
holes, protected, if 1 mistake not, by plates of mica, Before 
the performance his dress appeared to have been well wetted in 
every part, but afterwards to be coated with a white, light, 
pumice-like substance. I succeeded in obtaining some of 
substance, and found it to consist of silicate of soda,” 


MISCELLANZ#A. 

A sEBIEs of useful articles on electricity, entitled ‘‘ Lessons for 
Learners,” is being printed in the Electrician. 

THE Gower Bell Telephone has been successfully employed 
between Exeter and Yeovil—a distance of forty-nine miles. 

A veEposit of actinolite had been discovered near Bridgewater, 
in Belleville, Canada, and was being utilised as a lining for iron 
furnaces, 

Seven men had in three months at recent a of news, says 
The Colonies and India, taken out 300 ounces of gold from the 
Fifteen Mile Stream district. 

TuE Stourbridge Rural Sanitary Authority have approved the 
draft application to the Local Government Board for the forma- 
tion of a united drainage district. 

THE trials of the guns on board the Inflexible have shown that 
the concussion and vibration does not affect the employment of 
the electric light on board such ships, 

ACCORDING to the report on the Scotch Iron Trade Association, 
by Mr. Thos. Thorburn, there are now 124 blast furnaces in 
blast; while the total make of iron for 1880 has been 1,049,000 
tons. 

Messrs. WHITMORE AND Binyon write to say that in the fire 
which destroyed part of their works,the greater portion of their 
plant escaped from injury, and that they are able to keep their 
works going as usual, 

TueE Pulsometer Engineering Company has removed its works 
to larger premises a few minutes’ walk from Vauxhall, Batter- 
sea, and other stations, and now known as the Nine Elms Iron- 
works, Hayle Foundry Wharf, London. 

Tr is reported from the Colar coalfields, in Madras, that 44 
tons of quartz recently crushed at Ooregaum yielded 40-0z. of 
gold, and that much gold is believed to have been lost during 
the process owing to the defective machinery and retorts. 

ACCORDING to a statement issued by the Board of Trade of the 
services rendered by the life-saving—rocket—apparatus on the 
coasts of the United Kingdom during the gales, 27th to 30th 
October, 1880, the totel number of lives saved at 69 stations and 
by 115 services was 264, 


Tr is announced that a sum of 106,000 marks has been collected 
throughout Germany and presented to the historian of Rome, 

fessor Monnusen, ostensibly in recognition of his having on 
the 30th of November last reached his 64th birthday ; but really 
for indemnifying him to some extent for the loss of his library 
recently by fire. 

Ir is stated that the Admiralty have approved of plans for the 
construction of a new type of torpedo boat, and among other 
novelties to be introduced will her propulsion—says the 
Standard—“‘ by means of hydraulic engines working up to 100 
indicated horse-power.” This probably means that a Ruthven 
propeller is to be used for some reason. 

Asout five months ago the shipbuilders on the Clyde, wishing 
to recognise the advantages accruing to their business from the 
skill and ingenuity of their employés, instituted a scheme of re- 
ward for all subsequent inventions or improvements introduced 
by the workmen which should commend themselves to. the com- 
mittee of investigation appointed by the firms. ‘he first report 
of the committee has just been issued, which states that seven 
claims have been successful. 

Ir is satisfactory to see that the impurity bogy has lost its 
frightening powers on some of those who ought to be properly 
informed. At a recent meeting of the Lambeth Vestry, Mr. 
Fowler (Metropolitan Board), in resuming the consideration of 
the report of the special committee on the water supply, said he 
did notethink Parliament would sanction the se of a 
competing supply. He moved the adoption of the first of a 
series of twelve resolutions, ‘‘ That in their opinion all the benefits 
hoped for from the trasfer of the water companies’ undertakings 
to a public authority might be secured by placing the companies 
under improved regulations, with greater control on the part of the 
local authorities.” A well-known chemist very recently 
spoke ill of the Thames water, under the impression that several 
towns, now stopped from doing so, were discharging. all their 
sewage into it. 

In the October number of the Meteorological Society’s Journal 
Mr. Marriott gives an abstract of three years’ observations made 
by Mr. F. E. Cobb, at Stanley, in the Falkiand Islands, on the 
mean barometric height. The results show a mean annual pres- 
sure of 29°604in., the maximum occurring in winter, and the 
minimum in summer. A singular feature of the monthly means 
is their comparative steadiness from Peed to year, the highest 
being 29°819in. for August, 1876, and the lowest 29°342in. for 
February of the same year. The difference of these two extremes 
is only 0°477in. A like equableness from year to year charac- 
terises the temperature and rainfall of the climate. The rainfall 
is surprisingly small, only to 20in. in the yea: ; rainy days being 
236 in the year. ‘The lowest mean temperature of any of the 
thirty-six months was 35°4 deg., and the highest 52°6 deg. 

THE Russian Government has just given orders for placing in 
commission next summer the clippers and corvettes of the Reserve, 
These constitute the vessels displaced by the eight clippers of the 
Creutzer and Razboinik class all of which are at the present 
moment in the Pacific, or on their way thither. Details of the 
Razboinik will indicate the series :—Length, 214ft. ; breadth, 
$2ft. ; displacement, 1884 tons ; composite hull ; engines, 250 nomi- 
nal and 1500 indicated horse-power; speed, 14 knots; armament, 
three six-inch guns, four nine-pounders, and some Gatlings; crew, 
eighteen officers and 148 men. The older vessels are slower than 
this, and the latest, one the Opritchnik, is constructed of steel. 
The clippers which they surpassed were built between 1860 and 
1870, aa are therefore obsolete in many respects. The Vitiaz, 
which is having fresh engines placed on board, is armed with six- 
inch guns, and is a very slow sailer, Her new engines will give 
her an increased speed of 10 or 11 knots. The Gaidamak and 
Bayan replaced in the Pacific in 1878 by the Kreutzer and Dijigit, 
steam at nine knots, and have each four six-inch guns on board. 
These vessels are said to be in a very good condition and the 
small repairs aboard can be easily finished to enable them to pro- 
ceed to sea if relations with China make it necessary the moment 
the ice breaks up in the spring. 

AN authoritative return just issued of the blast furnaces which 
are in operation and blown out in the South Staffordshire and 
East Worcestershire district, gives the number alight as only one 
more than a couple of months ago. The number going is forty- 
seven out of a total of 144 built. The firm who in the interval 
have blown in a furnace are the Barbor’s Field Iron Company, 
of Bilston. They now have one furnace blowing and one out of 

The total number of active furnaces in the Wolver- 
hampton and Bilston districts is twelve, out of a total erected of 
thirty-seven; in Moxley and Wednesbury there are only two 
furnaces on, out of eighteen erected; in the West Bromwich 
district there are three blowing, out of a total of ten; in the 
Willenhall and Walsall districts the number in operation is four, 
out of a total of sixteen ; in the Tipton district there are ten 
alight, out of a possible twenty-one; and in East Worcestershire 
sixteen furnaces are in blast out of forty-two built. The total 
number of works for the making of pig iron in the South 
Staffordshire and East Worcestershire area is fifty-six, and only 
six of these have their entire plant in operation. They are— 
Mr. Alfred Hickman, in the Wolverhampton district, four fur- 
naces; Mr, H. P. Whitehouse and Sons, Priorsfield, Bilston, 
three; Messrs: J. and S. Roberts, Tipton district, two; Mr. J. 
H. Pearson, of Netherton, two; and Mr, Edwin Onions, Dudley 
Port, and Messrs. John Jones and Sons, Baffery, East 
Worcestershire, each with one furnace, 


- 
sequence of the destruction of the theatre at Munich by fire 
nearly sixty years ago, and communicated a paper upon it to the Z 
Royal Free at Manich in 1824, for which he received from 
the King of Bavaria a gold medal and 100 ducats. His process 
consists in coating the articles to be protected with a solution of 
water-glass of the consistence of syrup, allowing it to dry, and 
es the application as often as may be necessary. The Soe 
efficiency of the process appears to have been confirmed by expe- 
riments, of which may be mentioned those reported to have been 
made at Portsmouth direction of the Admiralty. Dr. Percy 
adds, ‘‘Some years ago there was an interesting performance at 
Cremorne Condens by a man called the ‘ Fire-King.’ There was 
an arched structure of iron latticework, open at both ends, high : 
enough for a man to stand upright within. There were also two 
side openings, facing each other, in the centre. The whole was m 
covered with easily inflammable twigs, wood shavings, &c., 
which on ignition taded up with great rapidity. The performer ate: 
walked to and fro within the structure while it was all ablaze. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Bovveau, Rue de la Banque. 

BERLIN.—Asurr and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Bookseller. 

NEW YORK.—Tax Wittmer and Rogers News Company 
$1, Beekman-street. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, 
inform 
by a large envelope legibly directed t 


, in order 


*,* We cannot uncertake to return i 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in Tue ENGINEER, 07 
containing questions, must be accompanied by the name and 


address of the writer, not necessarily for but as a 
proof of good faith. No notice whatever will be taken of 
anonymous commun 

H. Z.—The Si Sewing Maehine Co., Cheapside, B.C. 


J. C.—We have failed to find anything new in your reversing gear. 

W. F.—Mr. Cowper's address is 6, Great George-street, Westminster. 

E. A. G.— You can obtain full information by addressing General Scott, South 
Kensington Museum. 

Marine Enoineer.— Your letter referring to the Cockburn safety valve has 

The inventor or t nd take of h 
. C, G.—The inventor or his agent can see ai @ copy is pro- 
visional specifiertion on giving satisfactory proof of identity to the 
Patent-office officials. 

W. G. (Jersey).—We cannot answer 7 question. We have found the 

op gas engine, sold by Mr. J. B. H. Andrew, of Stockport, answer 


very well indeed for pumping purposes. 
S. axp P.—The crank is simpler, cheaper, and lighter, and less liable to 
break or wear out than sun-and-planet gear. Mr. Turner, of St. 
Albans, or J. B. H. Andrew, 18, Waterloo-road, Stockport, and Messrs. F. 


Hurd and Co., 109, Ferry-road, Edinburgh, advertise themselves as makers 


' 

J. L. (The Hyde) —A fall of 18in. will not drive a corn mill at all, uniess 
the mill is a very small one, or the water wheel very wide. To drive two 
pairs ef stones with an undershot wheel, with 18in, of fall, the wheel ought 
to be 14ft. or 15ft. in diameter, and at least as many feet wide. The fly- 
wheel will net add in any way to the power of the wheel, but rather the 
reverse, Sea sand must be carefully to get the salt out of it before 
— mortar of any kind. It should not be used if other sand can 


WIRE ROPE-MAKING MACHINERY. 
(To the Bditor of The Bngineer.) 
Sir,—Can any of your readers give me the name of makers of machin 
for the manufacture of wire-rope ? G. L. 
Angiers, December, 1880. 


SUBSCRIPTIONS. 

Tux Byoreer can be had, by order, from any newsagent in town or countrh 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) : — 

Half-yearly (including double number)... ..  .. 
Yearly (including two double numbers)... .. .. 

If credit occur, an extra charge of two shillings and sixpence annum will 
be made. Tue Enotes is registered for transmission aes. 
Cloth Cases for binding Tus Enoinurr Volume, price 2s. 6d. each. 

Volumes of Tur can be had, price 18s. each ;— 
Vole, 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, and 49. 

A complete set of Tue Enaineer can be made up, comprising 49 volumes, 
price 40 guineas. 

Foreign Subscriptions for Thin Paper ies will, until further notice 


preferred, at increased rates. 
Remittance Post-office Order. — Australia, Belgi 
Colt, Brit Guiana, Cansia, Cape of Good Ho Egypt, 
France ( only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 

ew Zealan Roumania, Turkey, 
United States, West Coast of Africa, West Indies, Chins o1d Southempeee’ 
Cyprus, £1 16s. India, £2 0s. 6d. 

Remittance by Bill in France, 
and Greece, Ionian Islands, Norway, Panama, ; Russia. 

, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 


ADVERTISEMENTS. 
Sor Advertisements of four lines and under is three shillings; 
illing and odd lines are 
When an adver- 


guaranteed in any such case. Al 
'y advertisements are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Six on Tourspay Evenine in EACH WEEK. 
*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Miche”, ail 
other letters to be addressed to the Editor of Tax Exoineen, 168, Strand, 
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THE MAIDSTONE BOILER EXPLOSION, 


THE recent explosion of a traction engine at Maidstone 
presents many points claiming careful consideration. The 
event is, if not unique, yet very nearly isolated. Messrs. 
Aveling and Porter have made two thousand common 

locomotives, and they have had but one explosion 
before that at Maidstone. The experience of Messrs. 
Fowler, and other makers of self-propelling engines, is, 
we imagine, not less satisfactory. I[t may be taken as 
certain that the explosion of a traction, or ploughing, or 
self-propelling engine is a strictly exceptional event ; 
a thing abnormal, curious, and interesting. The Maid- 
stone explosion claims notice for this and other reasons. 
We have not only the explosion of a traction engine, but 
we have an ry are violent explosion. It is not 
too much to say that the engine and boiler, the whole 
structure in fact, has been as as 
though a heavy charge of gunpowder had been fired inside 
it, even the small aud strong gear wheels have been 
smashed up, and heavy masses such as the crank shaft, pre- 
. senting a small surface, have been projected to great dis- 
tances. Almost the only large portion which has held to- 
co is the water tank, ne beneath the foot-plate. 
his total disorganisation of the entire machine is a very 
rare event. There are several instances of the explosion 
of railway locomotives, but as a rule compesetinsie little 
damage is done. We may cite, for example, the Lewes 


explosion on the London and Brighton line. Dome to 
are sometimes blown off, as, for example, in the case of a 
Great Northern locomotive at Bishop’s-road station of 
the Metropolitan Railway some years ago, and no one is 
hurt. In one case which we can call tu mind, a fire-box 
crown was forced in, the bridge stays breaking. The 
engine turned a complete somersault, and fell some 20ft. 
into a road below. It was much injured by the fall— 
very little by the explosion. About eighteen years ago a 
traction engine exploded near Wolverhampton. A rip 
or crack was opened in the outer shell of the fire-box at 
the back just where the curve joined the crown-plate of 
the shell. The driver was blown off the foot-plate 
through a hedge, and was scalded and bruised, but he 
was about again in a week, and the boiler was easily 
repaired. The cracking and failure, with a more or 
less near approach to an explosion, of a fire- 
box is by no means a rare thing; but no one is 
killed, a bad scald being perhaps the worst that 
happens. A careful examination of the remains 
of the Maidstone boiler, shows that we have something 
to deal with different from the majority of explosions. 
Generally it is possible to point to some particular place 
and say, “that was the weak spot ;” but in the present 
case it would appear as though everything had gone at 
once, and that the destruction of the boiler and engine 
had begun all over at the same moment. There can be 
no doubt that the explosion was due to over-pressure, and 
it is quite certain that the boiler was not short of water. 
Any pressure could be put on the boiler when the engine 
was standing with the valves locked down fast, and that 
they were so locked is proved by the investigation of the 
remains of the engine made by independent engineers. 
What the amount of pressure was will probably never be 
known, but we may estimate it pretty closely. ‘ 

Our readers will find in another an engraving of 
the boiler as it was made, and they will see that it was 
of the ordinary locomotive type. The barrel was small 
in diameter, and would probably require a bursting 
strain of over 600 lb, on the square inch to rend it. 
The fire-box was the weakest part of the boiler. 
The stays were pitched 5}in. centre to centre. 
The fire-box is gin. thick, of og Boog the stays are 
screwed and rivetted over. The box would begin to 
collapse at about 4501b. on the square inch. Wilson in 
his treatise on steam boilers states that for 110 lb., the 
maximum pressure which this engine was intended to 
carry, the stays should not be more than 4%in. apart 
centre to centre, the plates being gin. thick. The proper 
working pressure for stays spaced 5$in. asunder would be 
about 80 1b. We may say here that Messrs. Aveling and 
Porter always space their stays 4in. apart now, and they 
are put in by a very ingenious tool, which drills the holes 
in both plates, taps them, and screws in the stays, so that 
they are exactly at right angles to the plane of the plates, 
which they very seldom are when hand work is employed. 
The condition of the fire-box was If we suppose 
ourselves to stand facing the fire-door, we shall have 
opposite us five vertical rows of stays. There are five in 
each outer row, and three in each of the rows under the 
fire-door. Ou the near or left-hand side the two top and 
the bottom stays of the five have been broken for some 
time. In the next row of three stays the two lowest 
have pee been broken some time, but this is 
doubtful. Then come two rows of stays broken by 
the explosion. In the right-hand row of five 
stays four have been broken some bg only 
one remaining intact. Under the tubes in the fire-box 
tube plate are two rows of 
stays in each row. One of these in the top left-hand 
corner has probably been broken some time. Above the 
tubes were two round stays jin. diameter, both now 
broken. There is some reason to think that one has 
been broken some time, but this is little more than 
surmise, because it is not very easy to distinguish 
between deposit and Kentish road mud. The crown stays 
have been bent down, not by the explosion however, and 
have left their seatings at the ends. Under the fire-box 
at the right-hand bottom corner there is an old crack in 
the Z-iron. All these things in our opinion go to show 
that the boiler must have a much heavier pressure 
than it was intended to carry in it at various times 
during its short life. It is true that the stays have 
apparently been eaten through in a way well-known to 
occur ; but the coming down of the heavy bridge stays 
on the roof could hardly have been brought about by 
120 Ib. pressure. Our readers can draw their own con- 
clusions concerning the competency of the boiler to do 
any work at all. To us it is quite clear that, had due 
supervision been used, Messrs. Ellis and Co. would have 
been aware that extensive repairs were required in the 
fire-box. To put it plainly, the engine wanted a new 
box ; the existing box was badly cracked, and the leaks 
had been stopped with no fewer than uine copper studs or 
plugs, in the way we have already explained in our 
impression for the 10th inst. The practice of thus 
trying to mend a box instead of putting on a proper 
patch, is, we regret to hear, commonly adopted by 
traction engine proprietors; it cannot be too strongly 
condemned. So far as can be ascertained, the barrel and 
the outer shell of the fire-box were in good order; so 
were the tubes, 

It is not improbable that the explosion occurred in this 
wise :—The engine was stopped at the top of a hill of 
100 yards or so in length, which would just get the fire 
into good order, to relight the lamp. During this time 
pressure would rapidly accumulate. Then came the start, 
and immediately thereon the explosion. It is well known 
that a very large number of explosions seems to be 
directly brought about by opening a throttle valve or 
stop valve. The first thing to giva way was the 
cracked side of the fire-box. This crack now extends 
from top to bottom of the plate. The plate was forced 
in rending away from the stays. The instant this oc- 
curred the strain on the outer plate was left un- 
Yalanced, and it was driven outwards, ripping away 
the Z-iron below. This rip extended all round, and the 
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fire-box no longer supported, was blown to the rear out of 
the boiler with the back-plate. The top and sides 


of the outer fire-box were flattened out, and blown 
away, and a rent was started which ran right round 
the barrel of the- boiler in a spiral direction. The 
front tube- plate remained intact, but the fire - box 
in being apne pulled hard on the tubes. These 
were ferruled in the fire-box and would not leave it, but 
they were only expanded in the smoke-box, and so were 
pulled out of the frent tube-plate, all but the tube which 
was torn in two. The strain has curve’ the tube-plate 
of the fire-box outward, all the other plates save the 
back-plate being driven in. The box itself is still fast 
to the outside back-plate of the outside fire-box, which 
was released from the rest of the boiler by the ripping 
away from it all round, as we have expiained, of the 
outer shell plate. We have not space here to consider 
the causes of the violence of the explosion ; that is a 
subject on which we may have to say more at another 
time. 

_ We now ask, is it not time that steps were taken to 
insure the working of traction engines by competent 
men, and the use of lock-up safety valves? So long as 
a man keeps au engine on his own premises, he 
may have some excuse for handling it negligently or 
incompetently, but when he takes his engine through towns 
he has no excuse. Had this particular explosion taken 
place in Maidstone instead of just outside it a frightful 
tragedy might have had to be recorded. We believe a 
man would not be allowed to carry a ton of gunpowder 
in a cart along a public road without taking certain pre- 
cautions ; but a traction engine with the safety valves 
locked down, a cracked fire-box, and many stays broken, 
is certainly much more dangerous than the ton of gun- 
ag could possibly be, vnless, indeed, it was carried 
oose like so much sand in the cart, while the driver was 
smoking. Alltracti - ~ 1 carry a number plate 
like an omnibus or a cab, wnicn should only be granted 
after due evidence had been given to the magistrates 
that the engine and boiler we-e in good order ; and no 
traction or other engine should be allowed to under 
stear. »iong a public road or street unless the driver held 
a licence like that of a cab driver, to be endorsed or 
taken away from him on due cause being shown, 
and this certificate should not be gran to any 
man who had not passed a simple examination on 
the use of the pressure gauge, the safety valve and 
the feed pump and the injector. here are at 
this moment, we are credibly informed, numbers of 
drivers in Kent and elsewhere who cannot read the dial 
of a pressure gauge, and who have not the least idea what 
pressure is. Such men are not fit to have charge of 
an engine travelling on a public road. Mr. Richards, 
we are pleased to find, before sending in his report to 
the Board of Trade, desires to take the views of traction 
engine builders and a Param and it is by no means 
impossible that the Maidstone explosion may indirectly 
bring about a considerable change in the laws regulating 
the use of such engines, which, we may add, has already 
attained very large proportions. 


THE ENGINES OF THE ANTHRACITE. 
WE briefly noticed in our impression for Dec. 10th, 
atin 4 of Messrs. Loring, Ayres, and Magee, of the 
United States Navy, on the Perkins engines of the little 
steamer Anthracite. We have now before us the report 
of the engineers ; and the document possesses a great 
deal of interest, for it must not be supposed that the 
small dimensions of the engines tested, prevent im- 
portant deductions being drawn from the phenomena of 
their performance. They indicate, indeed, over 80indicated 
horse power, which is quite ~—- for experimental pur- 
poses. Messrs. Loring, Ayres,and Magee did not sueceed in 
getting as good results as Mr. Bramwell obtained during 
the trial of the same engines, under conditions fully de- 
scribed already in our columns. This the American engi- 
neersexplain to be partly—as we have already suggested— 
due to the inferior quality of the American coal used, and 
partly to the fact that Mr. Bramwell worked with less 
water in the boiler than did the American engineers, 
and consequently he used superheated steam ; while in 
America, the superheat although present, was but 
moderate in degree. All the valves and pistons of the 
little boat were as tight as when they left the makers’ 
hands, and this without any lubrication whatever, a 
result on which Mr. Perkins deserves to be congratu- 
lated. Superheating seems to be of the last importance 
tu these engines, for even with it the loss by condensa- 
tion in the cylinders is apparently enormous. No less, 
it is stated, than 56°22 per cent. of the steam 


generated was condensed in the first or high-pressure - 


cylinder. It is greatly to be regretted that some con- 
fusion has been allowed to creep into the report on this 
most important point. It is stated in the most positive 
manner that of all the steam generated, 56°22 per cent., 
were condensed in the first eylinder, 38°41 per cent. in 
the second cylinder, and 10°05 per cent. in the third or 
last cylinder. But if we add all three percentages to- 
gether we have 104°68, so that 4°68 per cent. more steam 
must have been condensed than the boiler generated, 
which is absurd. The experts draw a ——— be- 
tween these results and those obtained by Mr. Bram- 
well, and assert that the losses by cylinder condensation 
during his experiment were 34°99 per cent. in the firs 

21°53 in the second, and 8°47 per cent. in the thi 

cylinder. Adding these together we have 64°99 per cent. 
of the whole steam supplied by the boiler converted 
into water in the engine, without any direct aid 
from the condenser. None of these figures have been 
obtained by direct measurement. They ought to have 


been got in a way well understood by who have 
to e calculations of the kind. That is to say, the 
wer develo in each cylinder is calculated from the 


iagrams, and the quantity of steam, regarded as a per- 
manent gas, required to give out this power is known 
the-moment the space filled at each stroke and the 
number of strokes per minute has been ascertained. But 
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it is also known by the consumption of feed-water that 
much more steam than the calculated quantity has 
entered the cylinders; the difference must have been 
condensed. It is very easy in this way to ascertain the 
gross condensation in one or two cylinders ; but when 
there are more than one cylinder the calculation includes 
of necessity certain assumptions which tend to vitiate 
the result. The true meaning which the report is intended 
to convey is not very easy to get at. It probably means 
that condensation took place in each cylinder at the rate 
of 56°22 per cent. and so on; or it may be said that in 
the first cylinder there was utilised of all the steam sup- 
plied from the boiler, = 100, just 43°78 per cent.; the 
second cylinder utilised of all ‘the steam delivered from 
the boiler, = 100, only 61°59 per cent.; and the third 
cylinder utilised, the boiler supply being 100, but 89°95 per 
cent. Thetotalsthenstand thus:—100+ 100+ 100=300lb. 
let us - of steam supplied ; and of this there is utilised 
in the first cylinder 43°78 lb., in the second cylinder 
61°59 lb., and in the third or low-pressure cylinder 
89°95 lb., or for the three cylinders 43°78 + 61°59 + 89°95 
= 195°32lb., and the tutal loss by condensation in the 
engine is 104°68 lb. out of every 3001b. of steam made. 
This seems to us to be a very involved and cumbrous 
way of stating a certain loss, and we are by no means 
quite sure now that we have arrived at the meaning 
which the report is intended to convey. The words of 
the report are definitely that the “condensation in the 
first cylinder was 56°22 lb. out of every 1001b. of steam 
sent into it.” There was left then for the next cylinder 
only 43°78 lb. of steam, and of this there was condensed 
—as we understand the report — 38°41 per cent., or 
16°81 pounds. For the third and last cylin er there was 
left 43°78 — 16°81 = 26°97 lb., and of this there was con- 
densed 10 per cent., or 2°69]b., leaving of the original 
100 lb. of steara which came from the boiler but 23°28 lb. 
to be discharged into the condenser. Assuming this state- 
ment to be correct, it is impossible to overrate the im- 
‘portance of the deductions to be drawn from it. It is 
well known that the great enemy with which the engineer 
who seeks economy has to deal is cylinder condensation, 
and here we find that this very condensation, so much to 
be dreaded, takes place much more energetically with 
high than with low-pressure steam. More than one-half 
of all the steam supplied from the boiler was thus 
destroyed in the first cylinder; and, strangely enough, 
while the 56 lb. out of every 100 1b. supplied to the first 
cylinder were condensed, only 10 1b. out of every 100 lb. 
of steam which reached the low-pressure cylinder shared 
that fate. “In taking diagrams from the high-pressure 
and medium cylinders,” write the American engineers, 
“much annoyance was experienced from the presence of 
water in those cylinders. It was impossible to free the 
indicators from it. We think we are justified in ascribing 
the presence of this water exclusively to cylinder con- 
densation, arising from the great difference of the tempe- 
ratures to which the interior cylindrical surface of the 
high-pressure cylinder was exposed at every alternate 
stroke of its piston, being that due to the temperature of 
the entering steam and that of the steam in the receiver. 
This difference averaged during the trial 1174 deg. Fah., 
the effects of which in producing condensation, the 
moderate and the insufficient jacketting 
could but little reduce.” 

It is quite clear that the steam entered this cylinder 
not only quite dry but a little superheated. It reached 
the last cylinder, on the contrary, loaded with moisture. 
Indeed for every pound of steam which entered that 
cylinder there also it seems went in over 3 lb. of water. 

e surface of the large cylinder is considerably more than 
double that which can be included in the condensing sur- 
faces in the high-pressure cylinder and its appurtenances. 
The temperature of the condenser could not have been 
more than 120 deg., and the temperature of the steam— 
and water—which entered the cylinder in direct com- 
munication with that condenser at every stroke, could not 
have been much less than 220deg. Thus we have a range in 
that cylinder of 100 deg., as against 117 deg. in the high- 
pressure cylinder. Surely it cannot be argued that this 
17 deg. of difference will account for the fact that the 
condensation in the first or high-pressure cylinder is 
more than five and one-half times greater than it is in 
the low-pressure cylinder. If it cannot, then it would 
seem that it 1s very much more economical to work with 
steam of about 20 lb. above the atmosphere than with 
steam of 300 lb., or more accurately 130 lb.; for, in spite 
of the tremendous boiler-pressure, this seems to have 
been about the highest pressure obtained in the cylinders 
of the Anthracite. The — are the more remarkable 
when we bear in mind that the small cylinder, single 
acting, gave out 20°43-horse power. The second cylin- 
der, also single acting, 7°82-horse power only ; and the 
third cylinder, 39°44-horse power, or considerably more 
than the other two put together. We confess that we 
find it very difficult under the circumstances to accept 
the conclusions of the American engineers as being 
accurate. No doubt what they have to say concerning 
the consumption of fuel and water is correct enough, but 
we regard with considerable hesitation the numerical values 
which they have attached to the degree of condensation 
which has taken place in each cylinder. At the same time, 
it must be very clearly understood that we do not assert 
that they are erroneous. We have at present no means 
of checking the figures whose truth we question, for we 
do not know what clearance and port space exist in the 
— of the Anthracite, and consequently we cannot 
tell how many pounds of steam, regarded as a permanent 

, would be required to do the work shown by the 
indicator. It may be said that having the indicator dia- 
grams before us, and age) the available energy in a 
pound of steam, we want nothing more to ascertain the 


—— which was theoretically necessary. To this we 
emur. A calculation can be made in this way no doubt, 
and we are inclined to believe that the American engi- 
neers have arrived at their figures in this very way; but 
such calculations are very likely to be misleading, and 
cannot be compared i btained 


for accuracy with those o! 


when the space filled at each stroke is known. If, on 
further investigation, however, it should turn out that 
the board of experts are perfectly right in their con- 
clusions, then it seems to be clear that high-pressure 
steam is far more liable to be condensed than low-pres- 
sure steam—we have heard this view expressed man 
years ago by enginemen. The only way out of the difli- 
culty is to assume that the design of the engines of the 
Anthracite is radically wrong, and that Mr. Perkins is 
not giving the high pressures, of which he is such an 
advocate, fair play; a conviction which will be 
strengthened by his pose | on working the engines of 
the Anthracite at but one-half the boiler pressure or less. 


THE COST OF COAL ON RAILWAYS, 


Ir is very well known that the low price of coal and coke 
for locomotive purposes has had much todo with the smallness of 
the effect of the past depression in traffic receipts on dividends. 
Bat it is not so generally known that there is very great varia- 
tion in the cost of coal and coke for locomotive purposes to the 
= railway companies, both actually and proportionately. 

hilst the London and North-Western Railway spends in six 
months £118,000 for coal and coke for locomotive power, the 
cost to the Great Western Railway is only £75,000, and there 
are similar discrepancies in the amounts paid by others of the 
great companies that have many points of similarity. But 
if we take a truer test—that of the proportion that the cost 
of coal and coke bears to the train mileage run —we shall find 
that oe the disparity is lessened, it still exists in some 
degree. Thus, on ing aad North-Western Railway 
the cost of coal and coke for locomotive power in the last six 
months was nearly £7500 per million miles run; on the North- 
Eastern Railway the cost was about £8000 per million miles ; 
on the Midland it was about £6200 per million miles ; on the 
Lancashire and Yorkshire Railway it was about £5600 ; on the 
Great Northern Railway it was over £7500; and on the 
Furness Railway it was very heavy—approaching £14,000 per 
million miles run—this line and the Metropaliten having 
a large consumption. It is evident that this is a rough 
method of comparison, but there are, so far as we know, no 
means of ascertaining the cost in anything but the total, no 
means of determining what proportion oa each of the lines is for 
mineral trains, and what portion for passengers. It is true 
that the consumption per train mile of different classes 
of engines is known, but this helps very little. The pre- 
ponderance of one or another class of traffic would affect 
the comparison, and it is obvious that there are two 
other circumstances that also affect it. One is the manner in 
which the mileage run for other companies and for ballasting 
purposes is dealt with, and the other is how any company is 
situated with reference to proximity to the sources of its 
coal supply. If a company traverses a coal-field, it is evident 
that its locomotive power should cost it less proportionately 
than that of a company distant from the coal-field, and the fuel 
supply of which is burdened in cost with heavy carriage. 
Thus, for example, under recent contracts the London and 
Brighton era! appear to have paid about £1 perton forcoal, 
while the Great-Western Company paid less than 7s. per ton. 
But after making allowance for this, the variation in the cost 
of coal and coke, as shown in the above statement, is so great, 
that it is evident that there is some need for additional infor- 
mation, or for the presentation of the details in such a manner 
as to allow of a comparison being better drawn between their 
cost on the different systems of railways. The cost has 
during the last few years fallen steadily, and as it is possible 
that the period of lowest prices may now be said to be past, 
We may see an increase not only in the gross cost through 
greater consumption, but also in the proportionate cost 
through higher prices. It would be well if in the interests 
of railway statisticians our great companies would give details 
a little beyond the stereotyped figures of their balance sheets. 


AMATEUR ENGINEERING. 

Some time since we several times referred to the nearly 
farcical proceedings of the Bournemouth Improvement Com- 
missioners in their dealings and negotiations with engineers, 
contractors, surveyors, and others employed in carrying out 
the drainage works of the town under their charge. It will 
be remembered that blunders in the council room, mistakes 
in levels and materials for the sewers, and squabbles by the 
commissioners as to the proper size for main drains, were 
followed by some not over creditable behaviour to the engi- 
neer whom they had severa! times called in for advice in their 
extremities. The ridicule which the behaviour of a consider- 
able number of the commissioners brought upon the whole does 
not seem to have taught a lesson long to be remembered. 
meeting of the commissioners was convened on the 11th inst. 
to consider the last certificate of the engineer of the new pier, 
Mr. Birch, for payment to the contractor, M. J. 8. Berg- 
heim, of a certain sum for the completion of the pier, a con- 
siderable part of the sum being for extras and alterations 
ordered by the engineer as the work proceeded, and for which 
he gave certificates for payment. An important item was the 
use of alarge quantity of cement for foundations which were 
at first thonght would not be necessary. The meeting on the 
llthinst. was, after much wrangling, broken up as informally 
convened, and another, on the 16th, was occupied firstly in 

uabbling as to order of procedure and standing orders, as to 
whether the meeting was legal or not, and afterwards in dis- 
cussing the possibility of somehow or other escaping the duty 
of paying the contractor. These Bournemouth commissioners 
seem to discuss this sort of thing as quite a business act, and 
to see nothing dishonourable, after empowering the engineer 
employed by them to act as arbiter as to orders, extras, and 
payments to the contractor, to deny his competency to certify 
for work when a bill for extras comes in. In this case, 
however, the contractor seems to have got the corporate seal 
to the contract agreement, and the commissioners will not 
thus be able to refuse payment, because the amount 
claimed is over £50. At the meeting on the 16th inst. 
some of the members of the commission seemed to be ashamed 
of the discussion which took place, and some desired that 
the proceedings should not be reported, as ‘‘if there was any 
possibility of a law-suit, it would be very injurious to show our 
arguments.” One commissioner, who os yoy! had not for- 
gotten the unenviable notoriety obtained by the Bournemouth 
Commissioners through their amateur engineering and other 
performances and their results, said it would bea scandal if 
they did go tolaw. Ultimately, on the proposal to pay the 
contractors a certain sum, part payment for the construction 
of the new pier, the motion was carried. Several commis- 
sioners, including the chairman, who seems to have felt very 
strongly on the metter, immediately left the room, Another 
commissioner was then voted into the chair, and the business 
went on smoothly, and an order on the treasurer was signed 


in favour of Messrs. Bergheim. Since the date of the above 
proceedings the commissioners have been expending a 

deal of time and paper on a change in level, alleged tu have 
been made in laying 50ft. of a Qin. drain so as to avoid its 
7 the surface as it is alleged it would have done if the 
plans been followed. It seems to be fully admitted that 


Y | this result would have followed had the plans been observed ; 


and yet the committee, in order, it is to be presumed, to 
support its dignity, thinks it necessary to consider and 
report on the matter, and record the fact of its displeasure. 
The surveyor of Bournemouth must be responsible for the 
timely performance of every duty, but he must not move 
until he has asked the committee if he may do so. There is 
not much pleasure in acting as either engineer, surveyor, or 
contractor for the Bournemouth commissioners, 


THE NORTH-EASTERN MARINE ENGINEERING COMPANY, 


Tuis company contemplates extending its operations, 
Already its works at Sunderland are, and have been for some 
time vvercrowded, and the company has securec. twenty acres 
of land at Wallsend on the Tyne, and intends to spend 
£265,000 on the construction of new marine engine works 
there. These new works, which are expected to be com. 
pleted in the course of twelve or fifteen months, will be fitted 
with all the most recent appliances for turning out work 
economically and expeditiously —work of every kind connected 
with marine engineering. This company will then becomel 
the largest marine engine builders in the world. Severa 
streets of new houses will be built for the workmen, and there 
is every prospect of Wallsend growing into quite a prosperous 
and industrial town. The new works will be under the 
management of Mr. Allan, and the success achieved by that 
gentleman on the Wear is a sufficient guarantee that the Tyne 
will not be sutfered to lag behind in the race of progress so far 
as marine engine building is concerned. Mr. Allan has, we 
understand, determined that all the resources of the machine 
tool maker's art shall be brought to bear on the production of 
the plant of this gigantic establishment, so that marine 
engines and boilers may be made not only as well but as 
cheaply as possible. A large forge will form, we believe, a 
part of the establishment, so that crank and propeller shafts 
can be made on the spot. The establishment will thus be self- 
contained and independent of outside work, everything from 
a lubricator to a crank shaft being made withia it. Such an 
undertaking must have a considerable effect on the pros- 
perity of the district, and we wish the company all success, 


LITHBRATURE, 


Miscellaneous Scientific Papers. By W. J. Macquorn Ran. 
KINE. Charles Griffin and Co., Stationers’-hall-court, 
London. 1880, 

WE feel ourselves to be aes in some difficulty in 

reviewing this handsome and interesting volume. In the 

first place, the late Professor Rankine was for many years 
on the staff of THE nity comand and more than one of 
the papers which are here brought together, first appeared 
before the public in these columns. We do not wish to 
be accused of imitating those daily papers, whose fullest 
and most favourable notices are always reserved for the 
works of their own employés. It may be suggested that we 
should evade this danger by simply giving a brief resumé 
of the contents of this book ; but we fail to see how we could 
do this better than by simply reprinting the very clear 
and telling summary of the different ows which, in the 
fewest possible words, Mr. W. J. Millar, the editor, has 

given in his preface. Then, what we said would be, not a 

review, but an extract. in, we might attempt a 

critical appreciation of Rankine’s work as a whole; but 

so various and so profound are the dissertations here 
collected, so many questions, as interesting as they are 
difficult, do they open up before us, that this is a task 
from which other men than ourselves might fairly shrink. 

Probably, however, most of those who read these columns 

will do so with the double aim of learning what are 

the general contents of the book, and how far they bear 
directly upon questions which are not matters of history, 
but actively discussed at the present day ; and we wi 

endeavour to frame our nvtice, so as to answer these two 

legitimate inquiries. 

nkine’s views and investigations on matters of engi- 
neering, practical and theoretical, are sufficiently known 
and made accessible through his celebrated manuals on 


A | civil engineering, on the steam engine, &c. The deeper 


researches which he made into theoretical mechanics and 
physics—secarcely ever, it should be added, without an 
eye to some present or future application to practice— 
were widely scattered through a great variety of journals 
and magazines. Shortly aiter his death, it was eo ing 
to collect these together, and publish them in a volume. 
The scheme was deferred for a time, but at the end of 
1879 it was taken up again in earnest, and twelve months 
hard work has been enough to make it a reality, in the 
shape of a large 8vo. volume of 600 pages. In this volume 
are contained thirty-seven papers, selected out of the 

t mass of material left by their author, preceded by 

r. Millar’s preface, already alluded to, and by a short, 
but singularly vigorous and suggestive memoir from the 
pen of Professor Tait. The papers are divided into 
three main groups, and those in each group are arranged 
in order of priority. We cannot do better than follow 
the order thus indicated. 

We have, first, nine papers relating to the temperature 
and elasticity of vapours, liquids, and solids. No. L., “On 
the Elasticity of Steam and other Vapouts,” was published 
in July, 1849, and, as we learn from Professor Tait, was the 
earliest which Rankine wrote upon this class of questions. 
Here he gives an equation for the maximum elasticity of 
a vapour in contact with its liquid at any temperature, 
and in this equation the temperature is measured from 
absolute zero, or 274°6 deg. on the Centigrade scale, 
a conception with which physicists are now perfectly 
familiar, but which Rankine then brought forward for 
the first time, and endowed with its lasting name. He 
mentions that he had been led to this equation “in the 
course of a series of investigations founded on a peculiar 
hypothesis respecting the molecular constitution of 
matter;” and in paper No, IIL.,“Onthe Centrifugal Theory 
of Elasticity as — to Gases and Vapours,” we have 
this Tepolieds veloped at length. was called by 
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him “the Hypothesis of Molecular Vortices ;” and though 
previously suggested by Davy and Joule, it was then for 
the first time fully developed and subjected to mathema- 
tical treatment. Stated briefly, Rankine’s view was that 
each atom—that is, each of those portions of matter which 
through all known changes remain as individual units— 
consists of an elastic atmosphere, which is withheld 
from dissipation by attractive forces tending towards 
one nucleus or centre. The atmosphere might be either 
continuous or discrete, and the centre—which was inde- 
finitely small compared to the atmosphere—might be 
either a real nucleus of a nature different from that of 
the atmosphere, or a highly condensed portion of the 
atmosphere, or merely a geometrical centre of condensa- 
tion and of force. As a matter of fact, however, Ran- 
kine assumed the atmosphere to be continuous and in 
contact with the atmospheres of adjoining molecules ; 
and showed that it probably contained a great number 
of small vortices, revolving each round its own centre 
under the influence of the general attraction to the 
nucleus. To this view he added the further and quite 
original hypothesis, that the motions of radiant light and 
heat were motions of the various atomic centres, both 
relatively to their atmospheres and to each other, and 
were Bropageind by the mutual attractions and repul- 
sions of those centres ; the absorption of light and heat 
being thus explained by a transference of motion from 
the nuclei to their atmospheres, and the emission by a 
transference of motion from the atmospheres to the 
nuclei. This of course involved the principle that heat 
and motion are mutually convertible, as a y esta- 
blished experimentally by Joule. 

Now it must be carefully borne in mind that this 
theory is not the same as the vortex-atom theory subse- 
quency developed by Sir Wm. Thomson, and now in 
much favour among physicists. The vortex-atom is not 
composed of gas but of liquid. Its form is not that of 
an approximately or spherical atmosphere enveloping a 
centre of condensation and force, but it is that of an 
anchor ring, revolving rapidly in its own plane round its 
centre of figure, while at the same time the particles in 
any transverse section are revolving rapidly round the 
centre of that section. It may be questioned whether 
the term vortex is the best that could have been applied 
to either of these conceptions; at any rate it seems 
unfortunate that it should have been applied to both ; 
but as it has been, we can only repeat emphatically 
-— there is a wide and essential difference between 
them. 

From the above remarks the reader will gather that 
the exact hypothesis advanced by Rankine in 1850, is 
one which has now been practically abandoned, and this 
is the case. That fact detracts but little from the great 
credit due to Rankine for thus bringing before the world 
a workable hypothesis as to the physical constitution of 
atoms which, if not actually correct, was at least parent 
of all later speculations of the same kind. But he did 
much more than this. He applied his hypothesis to the 
facts of temperature and pressure in gases, and showed 
that it led to results which were in exact accordance 
with experiment, and which by placing on a physical 
basis the results of Joule and Carnot, fairly revolu- 
tionised the whole ray of heat. These results will be 
found in a paper on “The Mechanical Theory of Heat,” 
No. XIV., p. 234, which, in some ways unfortunately, is 
divided from the one we have been considering. If it is 
asked how he was able to develop new and correct 
results from a hypothesis which was in itself incorrec’, 
we may reply that this is by no means a rare case in the 
history of science; and that theories which are not 
absolutely true may yet have quite sufficient truth in 
them not only to agree with old Fare but to lead to the 
discovery of new ones. Rankine’s deductions did not 
make it certain that his theory was true ; but they did 
make it almost certain that the true theory Ba be 
something very like his; and it is on this basis that 
physicists have been working ever since. At the same 
time the case constitutes a a warning to those rash 
discoverers who proclaim that they have proved a pet 
theory to be true the moment they have shown that 
it explains a certain number of known facts. 

True or false, Rankine maintained his theory with per- 
sistence, and applied it in various directions, never with- 
out bringing out some new and fruitful results. In 
No. V. it is applied to the laws of elasticity of solid 
bodies ; but in the process those conceptions and prin- 
ciples which were afterwards embodied in his applied 
mechanics, &c., are first brought into notice. Here he 
first fixed the meaning of “strain” as representing “ the 
relative displacement of particles, whether consisting in 
dilatation, condensation, or distortion”—a signification 
which is now generally adopted. He then works out the 
fundamental theorems as to axes of elasticity, and trans- 
verse or shearing strain, without making any assump- 
tion as to the constitution of matter. He next applies to 
these theorems the hypothesis of Boscovitch, that matter 
consists solely of centres of force, and then his own 

thesis of molecular vortices, endeavouring to com- 
bine both into a perfect theory. Again, in No. VI. he 
applies his own hypothesis to the vibrations of plane 
polarised light, thereby seeking to reconcile the prin- 
ciples of elasticity in solids with the fact, newly esta- 
blished by Stokes, that the direction of vibration is 
normal to the plane of polarisation ; and in No. VII. he 
advances a yet further hypothesis—the “ Oscillatory 
Theory of Light”—to get over the grave difficulties 
which surrounded, and still surround, the conceptions of 
the luminiferous medium. Lastly, in No. IX. he works 
out in detail the laws of the transmission of sound, in 
order to apply to them the same hypothesis, and shows 
that he thereby obtains a very close correspondence with 
the experimental results of Wertheim, Celladon, and others. 
This concludes the first part of the book, of which it may 
be said that though the main hypothesis which links the 
various papers together has not stood the test of time; 


the investigations which its author made in order to | th 


apply it are of great and permanent value, and cannot be 


neglected by any one who desires thoroughly to under- 
stand the su gone to which they relate. | ‘ 
The second Part relates to energy, chiefly in its relation 


to the theory of heat. It opens with a remarkable 
orca. Sir Wm. Thomson had lately shown that 
all the energy in the universe was continually tending to 


take the ultimate form of heat, and that heat at the 
same Sepeparetare ; in which no physical changes what- 
ever would remain more than in a country 
where all the natural sources of energy should have been 
changed into water, and that water all at the same level. 
Rankine suggested that the disastrous prospect was not 
after all a certainty ; for that if we supposed the ether 
to have a boundary somewhere, beyond which was empty 
space, the undulations might be reflected off this boundary 
into foci, where the heat might be concentrated sufficiently 
to give rise to new worlds. It may well be doubted 
whether we know enough of the conditions of a 
boundary beyond which is empty space, to say what 
effect it would have on the other relations ; but the 
paper is a good example of his bold and happy method 
of attacking the most difficult problems. The papers 
which follow are those which, more than any others, 
secured to Rankine his nag fame ; for doubtless to 
posterity he will be known chiefly as one of the three 
authors—William Thomson and J. Clausius being the 
other two—of that application of the principles of energy 
to the phenomena of hiet, which is known as the science 
of thermo-dynamics. The two first papers—XI. and XII. 
—deal with highly generalised views as to the science of 
energy, or energetics, as he proposed to name it. They 
contain remarks of the greatest value on the formation 
of physical sciences, and the work of physical hypothes 
which all who aspire to promote such sciences shoul 
study with care. They are also remarkable as giving 
birth to the celebrated terms, actual and potential energy. 
Whether these are the best names that could be found is 
a question which has been lately discussed in these 
columns, and into which we shall not here enter; but 
we must point out,that Rankine himself removed all 
ssibility of making any mistake as to their meaning 
y his clear and succinct definition of the term energy in 
general (p. 217) as “ comprehending every state of a sub- 
stance which constitutes a capacity for performing work.” 
Once grasp this thoroughly, and the distinction between 
that capacity for work, which is due to some actual state 
of a body as motion, and that which is due to its relations 
towards some other body, ¢.g., its position in rd to 
the earth, becomes obvious and important, and tle par- 
ticular terms by which we ——— these two capacities 
is a matter of small moment. Those, however, who wish 
to see how Rankine ¢ :fended his own phrase, may consult 
Paper No. XIII, written as late as 1867, in reply toa 
criticism of Sir John Herschel, a paper which a 0 con- 
tains some masterly thoughts on the subject of definitions. 
Paper No. XIV. is the great treatise on the “ Mechanical 
Theory of Heat,” which we have already noticed ; and 


the next is merely a subsequent correction to this. In|}, 


No. XVI. the results of this theory are boldly and suc- 
cessively applied to the case of a single-acting expansive 
steam engine, and are shown to agree very closely with 
the experiments of Mr. J. H. Wicksteed, on the Cornish 
pumping engine at the Old Ford Waterworks. At the 
same time he gives the proper method of calculating 
how far expansion may be carried, in a stationary engine, 
before the extra cost of construction outweighs the savin 
in fuel. In No. XVII. he considers the second law o 
thermo-dynamics—which asserts that the proportion of 
the heat ing through a pérfect heat engine which it 
is capable of turning into work, depende on nothing 
except the difference between the two temperatures at 
which the heat is received and rejected—and endeavours 
to show that it is really deducible from the first law. 
Clausius subsequently pointed out that the proof here 
given was not universally applicable ; and in this cor- 
rection Rankine appears to have acquiesced ; certainly the 
second law is now everywhere accepted as an independent 

rinciple. There is wegen no principle in science, 
needs which has been stated in so many different 
forms; and several of these, more or less, analytical, 
Rankine himself contributes in subsequent papers— 
XXIII-XXV. This confusion constitutes a serious 
stumbling-block to the student; but we believe he will 
du well to retain it in the simple form stated above. 

The following papers—XIX.-XX V.—are perhaps, of all 
in the book, those which have the most lasting importance, 
for in these Rankine developes the principles of thermo- 
dynamics in their most general form, and with as little 
aid as possible from special hypotheses—his particular 
theory of molecular vortices being introduced rather for 

urposes of illustration than of proof. At the same time 
& developes the geometrical representation of those 
principles—on the system first devised by Watt in his 
Indicator—and applies them to expansion by heat, the 
velocity of sounds, the efficiency of heat engines, and par- 
ticularly of steam engines, the formation of isothermal 
and adiabatic lines for various vapours, the density of 
steam, and other questions of practical as well as scien- 
tific interest. We may add that these papers, especially 
No. XXV., may be recommended to those numerous engi- 
neers who at the present day are endeavouring to e 
of compressed air a satisfactory motive power. 

The second Part is concluded by three papers origi- 
nally published in this journal. The first is “On the 
Working of Steam in Compound Engines,” and gives in 
a very clear form the advantages derived from such 
engines, and the mode of constructing theoretical expan- 
sion diagrams for them—a question which has by no means 
lost its interest. The other two investigate the conditions 
of explosive action with gas and with liquids respectively, 
the former being applied to the special case of explosive 
gas engines, and the second to the idea, then revived, of 
using the sudden evaporation of highly heated water to 
propel projectiles, Of these the first still retains its full 
interest, in view of the greatly increasing development of 
e Otto gas engine. 
We come now to Part III., which is of a more miscel- 


laneous character than the other two, and need not detain 
us 80 long. The first four papers—XXIX.-XXXII.—give 
one of Rankine’s most important investigations—that on 
the trochoidal form of waves, and on the friction 
between waves and the skin of a ship passing through 
them. In this investigation the theory and forms of 
“ water lines,” as Rankine called them, were for the first 
time thoroughly worked out ; and in conjunction with ihe 
more general researches of Stokes, and the more experi- 
mental work of Wm. Froude, they placed the difficult 
subject of the motion of a ship through the sea on a 
sound and sufficient basis—a scientific achievement 
which properly belonged to ee but of which 
England may well be proud. ith this investigation 
of waves-form we must not confound paper No. XXXII, 
“On the Thermo-dynamic Theory of Waves of Finite 
Longitudinal Disturbance,” which is a theoretical inquiry 
into the relations between the elasticity of any substance 
and the conditions of a ee disturbance propa- 
gated through it. In No. XXXIII. he gives a very 
simple formula for the utmost possible efficiency of a 
v 


screw propeller, viz.,,_, s, where v is the speed of the 


vessel, and s the true slip, or the velocity impressed on 
the water ; and he discusses some reasons why even this 
efficiency is never attained in practice. The book con- 
cludes with a valuable report—No. XXXIV.—“ On the 
Design and Construction of Masonry Dams,” and with 
three short papers on questions of geometry allied with 
applied mechanics. 

aving thus completed a very hasty sketch of an 
important work, we pause to consider for what class of 
readers it is to be recommended. We know there are 
still engineers to be found, here and there, who deny 
that the foundation of the whole science of thermo- 
dynamics—the equivalence of heat and work—is really 
a fact. Such persons we cannot recommend to study 
this book, for we are sure that the evidence which it con- 


tains would be wholly beyond their powers to appreciate. . 


Again, a mere student of any one of the sciences here 
touched upon will find it more to his advantage to turn 
to text-books and formal treatises, such as the works of 
Clerk-Maxwell and Clausius, where he will find the 
results collected in their complete form. Nor will the 
working engineer, who wants to have his rules ready made 
and labelled, find much here to assist him--at least, with- 
out considerable search. But those to whom this book 
will be of great and permanent value are those who con- 
cern themselves with the history of the sciences, either in 
order to understand how they have been advanced by 
others in the past, or to learn how they may themselves 
advance them in future. To the latter class especially 
we commend the book, and above ali, to those who think 
that new discoveries may be made, and new principles 
established, on such questions as those of heat, energy, 
fluid motion, &c., without careful study of that which 
as been done or attempted by their predecessors, and 
without a thorough knowledge of the principles and 
methods of calculation, by which alone sound progress 
has been achieved. 

The general “get-up” of the volume, including the 
portrait at the commencement, is excellent; and the 
editing has evidently been of the most careful character. 
There is only one criticism which we feel ourselves im- 
pelled to make in conclusion. It is not the critic’s usual 
complaint, that an index is wanting, for that is fairly 
supplied by a copious table of contents. Butitis obvidus 
that in making the selection of these thirty-seven papers, 
the editors must have yam: in review all, or nearly all, 
the contributions which Rankine made to literature ; and 
it seems unaccountable that they should not have decided 
to print a list of these in the form ef an appendix. 
Any one who came to this volume for some particular 
paper and found himself disappointed, would then, at 
east, have learned where his object could be attained. 
Weare told, indeed, that some 110 of these papers are 
enumerated in the catalogue of the Royal Society ; but 
it does not appear that this list is exhaustive, and, besides, 
it is not accessible to everybody. We should be glad to 
hear that there was yet some means—e.g., through our 
own columns—by which this defect might be repaired. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Onty little has yet this week been done at the mills and forges. 
A few again on Tuesday night, others be to-day— 
Thursday—but in several instances only one mill has resumed. 
Customers are not generally prepared to accept deliveries, and 
the proprietors are continuing repairs over a longer period than 


The year is closing firmer for medium smithy bars than at any 
Christmas since 1877. During that year the average price of 
such iron was £7 5s. per ton. In the following year it dropped to 
£6 10s. Next year it fell to £6 5s. But this year it has again 
become £7 5s. These figures are taken from the carefully-kept 
book of a local consumer, and they are actual net prices. From 
the same source I gather that the average prices given for good 
medium bars was in 1870, £9 per ton; in 1872, £13 7s. 6d.; and 
in the following year, the very exceptional price of £15 5s. Of 
this £3 was lost in the next year, 1874; a similar decline occurred 
in 1875 ; and in 1876 the ave-age had become £7 12s. 6d. per ton. 

Some marked bars of herp’ dimensions are upon good 
demand where the quality is of the highest. Hardly any branch 
is more active than that which includes big rounds for shafting. 

Sheets keep in request for <a and iron-brazing uses. 
The demand is stimulated by the brisk sales which are being 
made of all classes of cattle-feeding requisites both out of doors 
and under cover. 

More than ever before the markets in Birmingham and 
Wolverhampton are influenced by the steel movement. Bessemer 
steel made in Wales was much offered. unds 14in. diameter 
for cotton mill spindle and similar uses, in which high class and 
costly wrought iron, Yorkshire as well as Staffordshire, has 
hitherto been mostly employed were in favour, together with 
similar and smaller dimensions used by the carriage builders, 
Steel from the Bessemer furnaces was likewise offered to the 
edge-tool firms to supplant plating bars, But most business is 


> 
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being done in slabs for rolling down into stamping sheets to take 
the place of the high priced charcoal iron. 

plates are not in improved request upon the week ; but the 
makers have full confidence in an early improved demand, and 
where they are able have started early this week and are making 


Consumers also by the action which he occasionally took 
strengthened sellers’ position. For good quali 

were desirous of having additions made to their last purchases 
at the same price. But sellers declined to increase the quantities 
under course of delivery in such cases at other than the advance 
T have quoted. 

Arrangements are being made for the early restarting of one 
furnace each by Messrs. Bradley, of Caponfields, Bilston; Mr. 
D. Kendrick, of the Willingsworth Furnaces, Wednesbury ; and 
Messrs. Sose and Sons, of Moxley. 

At the same time there are preparations for dismantling the 
two furnaces at Bradley, formerly worked and still owned by the 
late firm of G. B. Therneycroft and Co. 

There was a prelimssary on ‘Change meeting in Wolverhampton 
Pe of finished iron makers, touching the Employers’ 

jability Act. It was stated that in yiew of their responsibilities 
under that Act, a few employers had given their workpeople 
notice for the termination of existing contracts; that the 
employers might come to some contract agreement. Individual 
action was thought likely to prove prejudicial to the interest 
of the employers as a whole, and the subject was referred to the 

masters’ Association, who will fully discuss it at the annual 
meeting now due. 

All the colliers in the employ of the Earl of Dudley have 
consented to contract themselves out of the provisions of the 
x pam Liability Act, and to retain the present system of 
fiel y, doctors, &c., in cases of accident. miners in the 
Old Hill district have agreed to adopt the Cannock Chase acci- 
dent relief scheme, in lieu of availing themselves of the pro- 
visions of the Liability Act. 

On ’Change in Birmingham this afternoon it was announced 
that the Mayor of Birmingham, president of the Iron Trade 
Wages Baek, had made his award upon the claim of the opera- 
tives for an alteration in the wages scale, which would give them 
an advance of 6d. per ton. His worship confirms his award of 
June 16th without alteration. He therefore decided against the 
men. No fear is entertained that the award will be rejected. 

The chief mail during the week has been that from the West 
Indies, and it has brought in tolerably good order sheets. There 
are some better inquiries for supplies to the United States, India, 
and China, but from Canada and the East Indies the demand is 
scarce for all kinds of articles produced in this district. Egyp- 
tian requirements are rather more favourable, and from the 
West Coast of Africa there is a larger demand for engineering 
work. European orders coms in rather slowly, though better 
inquiries than of late have been received from Russia, Germany, 
France, and Belgium. 

No branches of the miscellaneous industries have better pros- 
= than those which are benefited by the shipbuilding trade, 

at home and abroad. Excellent inquiries are reaching the 
chief Tipton firms for anchors and cables for the Tyne and Clyde, 
for the Cape, for France, and for Germany; and the ships’ 

dlery concerns are also well off for work. There is reason 
to conclude that certain descriptions of ships’ tackle, made to 
pattern in Wolverhampton, upon orders from the United States, 
and duly shipped to the Transatlantic buyers, are being bought 
by the Australians as of American make, and fetching high 
poe, “because of their superiority over the goods obtained 

m England !” 

The failure is announced of Rowland William Brownhill, engi- 
neer and ironfounder; also of the Corporation Brickworks, 


ls, Walsall. 

The draft provisional order for ing the construction and 
working of the proposed South Staffordshire tramways has been 
deposited with the Board of Trade. The towns proposed to be 
benefited are Wednesbury, Tipton, Sedgley, and Dudley. The 
line will cover a length of about six miles, and be constructed 
ona + 3ft. 6in., no carriage to be more than 5ft. 6in. in 
width. ither animal or steam power may be employed. If 
the latter, the engines are to be concealed and free from noise or 
clatter of machinery. The speed is never to exceed ten miles an 
hour, and in passing through movable facing points not more 
than four miles an hour. An indicator showing the speed at 
which the engine is travelling & view. 
com may carry mine parcels, and animals at 
specified charges. 


The first steam engine for use upon the Wolverharm 
Tramway Company’s line, has arrived in that town, and it is 
expected that it will be brought into use ina few days. It is one 
of the Hughes’s type. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Dvnine the last week of the year there is, as usual, but little 
business doing, many of the ironworks are closed for stock- 
taking and collieries are being stopped for the holidays ; buyers, 
under the circumstances, do not care to enter into fresh en 
ments and transactions have been limited to a few sales for 
forward delivery at about current rates. But although the year 
is not closing with that excitement which characterised the last 
few months of 1879 there is in reality a more healthy tone 
throughout the trade, and a strong ho; feeling with regard 
to the future. 

The year opened during the period of speculation and inflated 
prices following upon the - % American demand for iron, and 
as heavy shipments were still being made to the United States 

the Colonies, the upward movement of the market continued 

for the first month or six weeks. Lancashire pig iron delivered 
equal to Manchester, advanced from about 62s. 6d., less 24 in 
January to 72s. 6d. during February, and outside brands coming 
into the district advanced in similar ratio, Middlesbrough irons 
qaoted at about the same figure net cash, and Lincoln- 

shire and Derbyshire irons at about 75s. 6d. to 76s. per ton, 
less ese prices, however, so far as local makers were con- 
cerned, were never actually realised ; before the end of April 
came the sudden fall in the Glasgow and Middlesbrough markets, 
and the collapse of the x aageagee operations, which was followed 
by something approaching a gst peculative 
holders of iron. Large quantities of second-hand iron were 
forced upon the market, and prices fell rapidly, until Lancashire 
makers were offering for delivery into the Manchester district at 
under 47s. 6d. per ton, less 24, representing a fall of about 25s. 
per ton, and outside brands were equally low in proportion, Lan- 
cashire and Derbyshire irons being quoted at 46s. to 48s., less 24, 
whilst Middlesbrough iron was being offered at 44s. 4d. to 44s. 10d. 
per ton, net cash. These low prices, however, did not enable 
makers to secure orders; there wasa e accumulation of stocks, 
and the extra furnaces which had been blown in ree 5 closing 
month of 1879 had again to be aon out of blast. e business 
dving was almost entirely confined to the cheap second-hand 
parcels which speculators were forcing upon the market, and it 
was not until about the middle of the year, when these had been 
pretty well cleared off, that makers were enabled to effect any 
sales of importance. ‘Then followed a slight recovery; local 
takers at low prices secured orders #1 t to away 


their reduced ee, and advanced their quotations up to 
about 49s. and 50s., less 24 delivered. 

Low prices again brought buyers into the market, and as 
confidence increased with the steadily improving reports from 
Middlesbrough, a considerable amount of inquiry sprang up for 
forward delivery. The bulk of the local iron recently sold aver- 


scarce 46s. to 46s. 6d. per ton, less 24, delivered equal to Man- 
Lan 7 


ter; but cashire makers have been enabled to about fill 
their books for the next three months, and for further orders they 
are asking 46s, 6d. to 47s. 6d. per ton, whilst they are limiting 
their deliveries to the end of March. 

In the finished iron trade manufacturers have probably suf- 
fered more severely than the makers of raw material from the 
results of the over-speculation twelve months ago. 

So far as the apy J branches of trade are concerned the 
retrospect of the past twelve months furnishes more satisfactory 
results than those of the year preceding. During the earlier 
portion of the year there were signs of an awakening inquiry 
which, it was hoped, would lead to a substantial improvement in 
the several branches of industry connected with engineering 
operations, and although these inquiries have not fulfilled all 
the anticipations which were formed they have left behind them 
some practical results in tbe placing out of orders. So far as the 
men are concerned they ar2 decidedly in a better position. There 
has heen a gradual reduction in the numbers out of employment, 
and in the place of 550 on the books of the Amalgamated Society 
of Engineers in the district at the commencement of the year, 
there are now but little over 200 out of work. 

Tn the coal trade the operations of the past twelve months 
have, so far as colliery proprietors are concerned, been of a more 
unsatisfactory character than during any similar period. The 
year opened with expectations of improved trade and prepara- 
tions were made to meet an increased demand. During the first 
month or so a fair improvement was experienced and a slight 
advance in prices was obtained. The demand then rapidly fell 
off, the increased output of coal became a burden upon the 
market, large stocks accumulated and the pits generally had to 
be put upon half time. Stocks were pressed upon the market 
until screened coal was offered at as low as 4s. 6d. per ton at the 
pit, and colliery proprietors had evidently so completely lost 
confidence in the future that tenders for gas coal contracts were 
fully made at extremely low prices for periods extending over 
three and five years. This state of extreme depression continued 
all through the summer, but during the last couple of months the 
condition of trade has been slightly improved by the increased 
winter requirements for house fire . This, however, has not 
yet been ked up by any largely increased demand for iron- 
making and manufacturing oo pee and so far the actual 
advance in prices has not aver more than about 1s. per ton 
upon the better classes of round coal, the closing prices for the 
year being about 8s. 6d. to 9s. for best coal, 7s. to 7s. 6d. for 
seconds, 6s. to 6s. 6d. for common house coal, 5s. to 5s. 6d. for 
steam and forge coal, 4s. to 4s. 6d. for burgy, and 3s, to 3s. 6d. 
for good slack at the pit mouth. 

ere has been a considerable amount of agitation with 
regard to wages during the year. In several districts persistent 
efforts were made during the tirst two or three months to secure 
an advance, but without success. With the close of the year 
these have been renewed ; in the Manchester district advances 
have been conceded, in the Oldham and Ashton districts the men 
have been out on strike, and in the West Lancashire districts a 
turn-out shortly is anticipated. 

With the close of 1880 the ition of the hematite pig iron 
trade cannot be regarded as other than very satisfactory. 
inquiries are being made on American and Continental account, 
and the home demand is showing a very steady tone. As we 
advance towards the spring of the new year there will seem to be 
grounds for the belief that we are on the eve of a very brisk and 
good trade. The evidences of this are extremely promising, 
and makers at present are rather reluctant to a large 
contracts, feeling sure that the new year will see much higher 
value. There is a very large output of metal at the furnaces, 
but producers are anxious to increase this as the season advances. 
Stocks are not held in any quantity, and do not increase, the out- 
put going into consumption at once, large deliveries are being 
made. Prices show no change, but makers remain very firm. 
Very fair contracts are held by steel makers, but this week the 
mills are clesed for the holidays. In this department the new 
year is likely to see a very good trade. Fair inquiries are being 
made for both Bessemer and Siemens’ samples. Shipbuilders are 
very busy, and the orders held will keep them fully employed for 
some time to come. Engineers and ironfounders are actively 
employed. Iron ore is in good request at from 12s. to 16s. 6d. per 
ton at the mines. Coal and coke in good consumption at firm 
rates. Shipping inactive. 

The Whitehaven Shipbuilding Company has launched from 
> ag a schooner of 200 tons burthen. She is named the 

lyde. 


Another furnace is being put into blast at the Whitehaven 
Hematite Iron Company’s works. is company is consigning a 
— tonnage of pig iron by both sea and rail. 

xtensive borings for iron ore are being made in the Cleator 
Moor district. 

Mr. Jones Burns-Lindon and Mr. Jones Lindon some time ago 
abandoned a debt to the Bank of Whitehaven of £98,000, owing 
to them by the Workington Iron Company. They also gave the 
bank a sum of £77,000, and on Saturday they fare off the 
balance of the company’s loss at the bank by giving a further 
sum of £41,140, thereby paying off voluntarily without legal 
liability £214,140. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THe Middlesbrough iron market was but thinly attended on 
Tuesday, many leading buyers and sellers being conspicuous by 
their absence. The business done in pig iron was but little, and 
at about the prices of last week. No. 3 may be considered to be 
39s. 3d., and other qualities in D ae mg Warrants are still 
scarce, although the quantity afloat is being increased week by 
week by what goes into store. Eighteen hundred odd tons have 
been put in during the last seven days, making a total of 
124,150 tons. The finished iron trade may be considered firm at 
previous prices. The disinclination of smelters and merchants 
to sell pig iron far ahead, unless at a considerable advance, con- 
tributes largely to this end. Manufacturers will not sell their 

roduce beyond such quantities as they can see their way to cover 
in pig iron, and so at present many prefer to consider their order 
books closed. When pig iron can be freely bought for delivery 
over the second quarter of 1881, they will without doubt begin 
again to book orders. 

The coal trade is brisk. Irregular working at the pits, owing 
to the holidays, contributed to diminish supplies, There is also 
great complaint that the supply of trucks to the collieries is 
inadequate for the traffic. 

Towards the close of the market a telegraphic message was 
received from Glasgow, announcing that the total stocks there, 
including those in Connal’s stores as well as those at makers 
works, had diminished about 10,000 tons during the year. The 
Glasgow market was said to have somewhat improved in conse- 
quence of this intelligence. It sprees that although the quantity 
in Connal’s Glasgow stores is made public week by week, makers’ 
stocks are made up only once a year. At Middlesbrough complete 
statistics are published monthly. Great interest is always taken 
in the result of the yearly stocktaking at Glasgow. The estimates 
varied from 20,000 to 80,000 tons increase, and many were great] 
astonished when the decrease of 10,000 tons was given out instead. 

It is manifest that those who wish to ascertain the probable 
course of the market, by these returns, must no longer consider 


the two districts copepstels. They must look at them in con. 
junction, inasmuch as Middlesbrough is continually supplementing 
the deficiencies of production of Glasgow. During the present 
year not less than 335,000 tons have so been sent. ttin 
together the two sets of statistics, it is now clear that the total 
production of pig iron is somewhat greater than the consumption, 
and that the excess is going into stock, mainly in Connal’s stores, 
Should any new or great demand arise, prices may quickly 
mount. ould the present rate of consumption alone continue, 
we a expect a continuance of low or even lower prices. Mean- 
while the enormous quantities in store will act as a fly-wheel, pre- 
venting excessive fluctuation. This is a distinct advantage if the 
stocks are held by persons who can afford to pay for them, and 
are able and willing to wait. 

At the various works in the Cleveland district Christmas festi- 
vities have somewhat interfered with operations. The blast fur- 
naces have, of course, fone on as usual, producing unerringly 
their daily quantities of pig iron. The supposed absolute neces- 
sity to keep a blast furnace steadily going has an excellent effect 
upon the steadiness of the workmen connected with them. They 
are not found committing in whole gangs the gross irregularities 
which the ironworkers employed at the mills indulge in. To give 
an example: At amanufactured ironworks not far from Stockton 
a holiday was given on Christmas Day and the night preceding, 
The helpers employed by a contractor, performing an opera- 
tion which is an essential part of the Lanse nt received 
their pay on Friday afternoon. ‘They demanded and re- 
ceived in addition a “sub,” or advance, of 10s. per man 
on account of the current week’s work, which, in the ordi- 
nary course, would not be payable till the following week, 
Monday morning came, when these men should have been again 
at work. Ovt of a dozen, however, eight only oo and at 
nine instead of six o’clock. These eight were all more or less 
tipsy, and reeled and lay about the works, impeding every 
one. Four ordinary labourers were onpeiee by the manager to 
help the contractor instead of the four absentees, other important 
work being stopped in the meantime for the purpose. The eight 
inebriates then refused to start unless the manager promised them 
a Christmas box. He coaxed them to begin, promising to con- 
sider the matter, and pening that when sober they would forget 
the request or be ashamed of it. Not so, however. After 
working three hours, they again went in quest of the manager, 
and not finding him, they left the works, and did not return that 
day, or even the day after. The consequence was the furnaces were 
let out, and the whole works stop for the remainder of the 
week. ‘* Why notinstantly discharge and even prosecutesuch men?” 
most of our readers will say. The answer is this: Thsse men, when 
clear of drink, are hard-working, useful, steady men. bony Ao 
ie on for several weeks monotonously performing severe ily 
abour, accompanied with not a little skill, There are not many 
men who are physically qualified to do at all what they do, and 
even then there must be some preparatory training. ey are, 
therefore, not easy to replace, and manufacturers prefer to put up 
now and then with these stupid outbreaks than have the trouble 
and expense of training new men who might just serve them the 
same. Some employers go further, and say that such men can only 
be managed when they are penniless. In fact there is ene d not 
alittle truth in the oft-repeated accusation against the British work- 
man, viz., that the higher the general effective rate of wages— 
i.e., compared with the price of necessaries—the less he works, 
and the lower the quality of his workmanship, and vice versd. At 
all events the behaviour of workmen engaged in the heavier and 
rougher trades of the North seems continually to be justifying 
views of this kind. 

Two pitmen employed in the Wheatley-hill pit, near Hartle- 

1, have pleaded guilty, to going wilfully beyond the ‘‘caution 
board,” with naked lights in their hands. The chairman of the 
Castle Eden magistrates, before whom they were brought uP 
said he could not understand why pitmen ehould so wilfully 
contravene and frustrate all legislative authority established for 
the safety of miners, and more especially when hundreds of lives 
were sacrificed through colliery explosions. The explosion at 
Seaham seemed to have been no warning to them. The men 
were fined 20s. and costs, and each told the full penalty, if not 
imprisonment, would in future be inflicted. 

At Ettersgill, in Teesdale, ironstone is now being largely worked. 
About 2000 tons have been sent as an experiment to Messrs. 
ey ate Vaughan, and Co.’s furnaces, but with what result is not 
yet known. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow iron market was quiet in the early part of the 
week, and a limited business was done. On Monday the market 
was closed on account of the holidays, and when it reopened on 
Tuesday few transactions took place. The quotations were about 
the same as those of last week. A firmer feeling set in in the 
afternoon of that day, when the returns of the Scotch iron trade 
for the past year were reported on ’Change. The committee 
entrusted with making up the statistics met on Tuesday after- 
noon, and the official report was then prepared. The period it 
embraced was from 25th December, 1879, to 25th December, 
1880, and the following are the principal figures :— 


1880. 1879. 1880. 


Production— nerease. Decrease 
From returns from makers .. 1,049,000 932,000 117,000 oe 
Consumption— 
In foundries and in 


ironworks .. .. .. 384,000 302,00@ 82,000 


oreign, coastwise, and by 
railway to England, about 671,000 564,000 107,000 - 
In Connal’s stores .. .. .. 495,880 415,625 80,225 a 
At makers’ works, from re- 
turns received from them 243,150 329,375 -- 86,225 


739,000 745,000 


Total decrease in stecks .. +s +e 6,000 


The production is the largest since 1876, when it reached 
1,103,000, and but for a strike of miners which took place in the 
course of the year it would no doubt have been much larger— 
some calculate as much as 100,000 tons more. This, however, 
would have depended on circumstances, as the makers might pos- 
sibly have considered it judicious to curtail the output to some 
extent, even if the strike had not occurred. The consumption in 
the Scotch manufactured ironworks has been larger than in any 
year since 1872, when it amounted to 470,000 tons, and that it has 
not been even greater is due to the increasing use of Cleveland 
iron in our foundries and malleable ironworks. In 1870 the 
consumption of Scotch Pig iron at home was 506,000, and by 1878 
it had decreased to 294,000 tons. Since then it has been gradually 
inereasing, untilduring last year it has amounted to 384,000 tons. 
The consumption in foundries this year has been 189,200 tons, 
and in malleable works, 194,800 tons. Like the other items 
already alluded to, the shipments exceed those of any year 
since 1872, when they amounted to 815,973 tons. Of the $72,000 
tons of pigs exported this year, 440,200 were despatched 
to foreign countries, 200,848 were sent coastwise, 
29,952 by railway to England. And here, also, we must 
go back to 1872 for foreign exports as large, although the coast- 
wise shipments were somewhat larger in 1873, the two taken 
together-—i.¢., foreign and coastwise—did not amount in that 

ear to the figures of 1880. The quantity of pig iron forwarded 
C railway to England is 6470 tons more than in 1879, previous 
to which year it been on the decrease. The production of 
malleable iron during the year just closed has been 292,000 tons, 
as <u with 229,000 in 1879 and 195,000 in 1878, 
As ‘be seen from the tabular statement above, the 


Puddled bars are less in demand, and old rails are not so 
as they were. Many tons sold by the London and 
Western Railway Company at £4 ton have had to be taken 
back through the inability of buyers to complete the purchase. 
A rise of 2s. 6d. per ton upon some brands of crude iron was 
fally sustained upon ’Change to-day in Birmingham, though not 
the firms who are holding out for that advance are over-sold 
| 
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stocks in Messrs. Connal and Co.’s stores 
have increased 80,225 tons in the course of the 
year, but as there is a decrease of 86,225in the 
makers’ yards, the stocks altogether show a 
diminution of 6000 tons. Different opinions 
prevail as to what is likely to be the result of 
so large a reserve, for it is large as compared 
with preceding years generally. Although the 
t year was begun with stocks amounting to 
Pa, 000 tons, the shipments to America were at 
that time almost great; and it 
is to say the least, doubtful whether the exports 
will be so _— in the ensuing spring as they 
were in that of 1879. Still, it is admitted appa- 
rently on all hands that ‘the cc of the 
iron trade for 1881 are good. The average price 
of mixed numbers of warrants in the course of 
the year has been 54s. 6d., in 1879 it was 47s.; 
rice of mixed numbers of warrants on 24th 
ecember, 1880, 52s. 7hd.; on same date 
in 1879, 64s. 6d.; lowest in 
1880, 44s. 6d.; lowest in 1 It will 
thus be seen that the price obtained th this year for 
warrants have been, on the whole, better than 
last year. The average number of furnaces in 
blast oan 1880 has been 106 against 88 in the 
weet ae: ear; in blast on 25th December, 
880, 1 ecember, 1879, 100 ; number of fur- 
naces Y present in existence, 152; ; at same time 
year, 154. 
These are the main features of the Scotch iron 
trade of 1880, and as already indicated the new 
ear has “opened for this important branch of 
bo a in a not unpromising manner. 
he coal trade is quieter on account of the 
eK. holidays, there Being less doing in the 
home as well as the export department. 
A circular has n issued by Mr. Weir, 
secretary of the Fife and Clackmannan Miners’ 
Association, in which he asserts that the trade 
has improved, and the employers are not war- 
ranted in withholding the advance of 6d, per day 
in the wages sought by the men. He requests 
the men to take steps to begin an agitation for 
an increase of pay. 
The warrant market has 


been gadually 
strengthened since the official statistics were 
issued, and to-day the tone was steady, with 


business from 52s, 3d. cash, and 52s, 44d. one 
month, to 52s, 44d. cash, and 52s, 6d. three weeks. 


WALES AND ADJOINING 
COUNTIES. 


(From our own Correspondent.) 

I nore that Blaenavon is, like Rhymney, 
going in for an increased make. A large rolling 
mill has been put down, and another blast 
furnace blown in for the make of Bessemer pig. 
A new colliery added to the Blaenavon Works 
will be started early in January, and will 
employ between 400 and 500 additional hands, 

bbw Vale continues to show undiminished 
energy, even in tho face of the great loss of 
Abercarne colliery. This fine work has 
remained closed since the sapieaion. I sup 
the seams will eventually be worked 
another direction. 

Rhymney shares are going steadily up. They 
have reached twenty-nine after a long stop at 
twenty-two. The vigorous management at 
these works, coupled with the good flow of 
business that is coming in begin to tell its tale. 

The inquiry at Pennygraig into the cause of 
the explosion will be conducted the second week 
in January, two coroners presiding, on account 

ennygraig colliery is composed of upcast an 
downcast, and from both the coal iS wasted, 
Should there not be a third shaft purely for 
ventilation? At one of the shafts a Jarge 
blower is constantly burning, supposed to give 

ht fer outdoor operations. Th the actions 

en after the explosion many of the leading 
mining engineers gave their services, and one of 
the foremost has been Mr. H. Kirkhouse, I 
give his name specially, as I see it has been, 
omitted in local papers. 

There was quite a rush in the coal trade last 
week, and a lot of speculative work was carried 
on, there being a great anxiety to avoid demur- 
rages, and advances were freely given in conse- 
quence. The last quotations in steam have been 
well sustained, and fully 1s. advance on Novem- 
ber prices must be sow f This may be taken as 

ar, though much more has been obtained 
for small parcels, and immediate delivery. I 
shall fully expect that contracts dating from 
January will show this weerins condition of 
—s and coalowners in Wales are fully alive 


to th 

The. French trade is not in good form, but it is 
expected that an improvement will set in early 
with the year new steamers expressly built for 
— being about to be added to the usual 

ee 

The export of coal from Wales last week 
verged on 135,000 tons, of which Cardiff sent 
91,000. Newport continues to exhibit a very 
brisk condition in all branches; its iron indus- 
tries being exceptionally busy. Iron and 
steel orders are crowding in, and more life has 
been —~— to the trades than has been 
noticed for some time, a slight change for the 
better having been announced even at one or 
two of the tin-plate works, where depression has 
manifested itself for some time. 

There was an important meeting of miners 
cgeate at Cardiff this week to arrange for the 

Trade Congress which is to take place on 
Monday next at Cardiff. Mr. Wm. Abrahams 
presided, and I am given to understand that the 
committee will be of an energetic character, the 
eoal and iron industries of this country suffering 
much from the imposition of import duties by 
other nations. 

There were sent away last week from Cardiff 
nearly 5000 tons of patent fuel, and close upon 
4000 tons of manufactured iron and steel. Trade 
at Swansea has been somewhat sluggish, having 
been affected by the Christmas holidays, 

On Monday next the Penygraig bituminous 
colliery, Rhondda Valley, with its coke oem, 
&c., is to be sold by auction at Cardiff, This is 
not the place of the but 
and is a valuable property. 


The Newport roe eng Colliery is affo: 
hopeful signs, and an improved di dividend 
expected, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 

*,* It has come to our notice that some applicants oy the 


Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and 


5079. Catipers, &c., A. Scott, City-road, Finsbury- 
square, London. —6th December, 1830. 

5080, Crocks, A M. Clark, Chancery -lane, London.— 
A communication from PF. reg New Haven, 
U.8.—6th December, 1 


1880. 
5081. PoriricaTion of lane, Cc. D. Abel, South- 


ampton-buildings, ndon.—A com- 
from A. Paris. —6th 


both to themselves and te the Patent-office officials 

giving the number of the page of Tus Encineer at 
whicn the Specification they require is referred to, instead 
of gwing the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 


to t to those nd 
in place urning pages a 
Grants and Dates of Provisional Pro- 


tection for Six Months. 


4337. CrrcuLatina Mepium, &c., W. R. Lake, South- 
ampton-buildings, London,—A communication from 
nn Stassfurt, Germany.—23rd October, 

4550. Fasrenixos for Boots, &c., M. L. Miiller, San- 
Camden Town, London. —6bth November, 


4676. Pen Knives, H. J. Haddan, Strand, London.— 
A communication from E. Primat, Bt. Eugene, 
Algeria,—13th 1880, 

4702. Burrons, &., F. F. Engel, Hamburg, Ger- 
many.— A from E. Loewenthal, 
Hamburg, Germany.—15th November, 1880 

4721. BorrLine AERATED Liquors, W. "A Ross and F. 
Lockhart, Belfast.—16th November, 1880. 

4751. TREaTueEnT of Maize, E. Hol- 
born Viaduct, London.—18th ‘November, 1 

4770. Steam SAFETY Vaves, P. M. Justice, South- 
ampton-buildings, London.—A communication from 
J. Barbe, Brussels.—19th November, 1880. 

4809. PERMANENT Ways, &., P. Burrell and H. 
apy. Victoria-street, London. — 20th November, 


4816, Picks, &., T. Emmott, Oldham.—20th November, 


4853. Drain ,J. Lovegrove, Urswick-road, 
Lower Cla; ndon.—23rd November, 1880. 

4872. Cabinets, &c., with MusjcaL INsTRU- 
ments, A. King, Southampton. buildings, London.— 
24th November, 1880. 

4939. GARDEN Seats, A. W. Noel, Stanhoe Rectory, 
Norfolk.—27th November, 1880. 

4940. Apparatus for J. Upton, Good- 
fellow-street, Tunstall.—27th No 

4984. TreaTinG Jute, &&., C. F. Cross,” Brentford.— 
30th November, 1880. 

4987. Compounps of SuGar and Lime, C. D. Abel, 
Southampton-buildings, London.—A communica- 
tion from J. Drucker, Briinn, and L. Steffen, Vienna. 
—30th November, i 

4989. Raiuway Carniacgs, C. D. Abel, 

London.—_A communica- 
tion from @. Westinghouse, jun., Pittsburg, U.8.— 
80th Novem!er, 1880. 

4991. Macuine Guas, T. St. Swithin’s- 
lane, Londor.—30th November, 1 

4995. Steam Enoines, R. Sunyé, ;Albany-road, 
—A from H. B. y Ureta, M 
lst December, 1 

4997. &e. ., W. Morgan-Brown, Southamp- 
ton-buildings, London.—A communication from G. 
B. Thompson, Pittston, Pennsylvania, U.S. — lst 
December, 1880. 

4999. Groovep Putteys, J. V. Hope, Wednesbury.— 
lst December, 1880. 

5001. PRINTING, &c., Newspapers, P. D. Hedderwick, 
G ow.—lst December, 1880. 

5003. Mixine, &c., SUBSTANCES, P. Pfleiderer, Farring- 
don-street, ‘London —Ilst December, 1880. 

5005. we &c., Epors of Paper, L. de Horwath, 
Paris. —1st December, 1880. 

5007. AzimutTH Compasses, J. Readman, Norton.—lst 
December, 1880. 


8 
5013. Printine Cortes from Tracines, A. J, T. Wild, 
Nunhead.—2nd P»cember, 1880. 
Lamps, A. Thurlow, “Atherstone.—2nd December, 


5017. Rart-roap Wacons, W. Morgan-Brown, South- 
hy ton-buildings, London.—A from 

Chicago, U.8.—2nd December, 1880. 

High Holborn, London. 


—2nd December, 1 
Gas ENOINES, “Ww. Horne, E. and §. Tweedale, 
2nd December, 


5029. FRAMES, A. M. Clark, 
lane, London.—A communication from ba; Bour- 

£031. Toy SPrnninc Tups, Biges, estbury Lodge, 
Brentwood. —2nd 

. R. A. A. White, 


5032. Paintine, W. 
Paris.---2nd December, i 

5033. Lames, Johnson, Lincoln’s-inn- 
fields, London. tle: communication from A. de 
Meritens, Paris.—3rd December, 1880. 

5085. Grain Bruisina, &., Macnine, Turner, 
Guiltcross Ironworks, Kenninghall. —srd 
1880. 

5037. Osrarsinc of Zinc, &c., from 
CuPREOUS OREs, E. A. Parnell, and A. 
French, Li t.—Brd De 

5041. Sprxwine ond B. and R. 
C. Tonge, Bolion.—38rd Der umber, 1880. 

5043. TERMINAL ORNAMENTS, &c., A. and R. F. Heath, 
B ham. —3: 


1880. 

5045. Iron Wire, H. E. Newton, Chancery-lane, Lon- 
don.—A ——— from E. Minary, Paris. 
83rd December, 1 

Boxes, &., “Cheswright, City-road, London.— 

rd December, 1 
5040. Boots and SHoxs, W. H. Dorman, Stafford.—3:d 


ber, 
5052. Butrons, &c., W. P. Thompson, ny Holborn, 
London.—A communication L. Gillon, Les 
Lilas, near Paris.—4th December, 1 
5054. CARDING Macuings, P. Pingard, Le Claire, Paris, 
—4th December, 1880. 


soni. MANGLEs, 


5059. Water-TIGHT Doors for 8. Crawford, 
th December, 


Clyde Bank, Dumbarton N.B.—4 1880. 

5061. ADMIXTURE of Liquips, W. Bradford, King 
William-street, London.—4th Dec: 1880. 

5062. Enoines, &c., J. J. Miller and ‘6. J. Tupp, 
Hammersmith, London.—4th December, 1: 

5063. BoTTLina AERATED Liqu: F. Foster. and 8, 
Barnett, sen., Forston-street, Hoxton, London.— 
4th December, 1 1880. 

5064. ReauLatine the Frow of Gas to Burners, T. 
Thorp, Whitefield, and R. Tasker, —4th 

December, 


1880. 
5065. METraLLic for Boots, &c., B. Bloomer, 
Love-lane, a December, 1880. 
Cans, L. Field, Birmingham.—4th Decem- 


880. 
5069. Drums, J. Donnelly, St. Helen’s.—6th 


5070. Looms for Loo’ D. P. ahs ee d 
ms for MING kes, P. Pon’ and 
J. A. Greenwood, Dig! 
6th December, 1880. 
APPARATUS to STRAIGHTEN YOUNG TrExs, &c. 
G. Grant, Bull’s Head, Exchange-c Market. 
place, Manchester.—A communication from A. 
ARTRIDGE COMPRESSORS, 
5. Gassinc YARN or 
— 6th December, 1880. 


—A communication 
I1GGING 
= F. H. Fawiell, Walbrock. London.—6th Deeem- 


1880. 
5078 Fiusuixe Draws, 8. H. Adams, Leéds.—6th 


5083. . Berthoud, Cortaillod, Switzer- 
land, and F. Borel, 1880. 

5084. Rock DRILLING Macaine, J. McCulloch, Cam- 
borne.—6th December, 1880. 

5085. CLeanina Grain or Seep, H. H. Lake, South- 
ampton-buildings, London.—A communication 
W. A. Stone, Prague, Austria.—6th December, 1880. 

5086. Carpinc Macuines, H. H. Lake, Southam 
buildings, London.—A communication from hite- 
head and Atherton Machine Company, Lowell, 
Massachusetts, U.S.—6th December, 1880. 

5088. HARVESTING Macuines, W. G. 
bury.—Partly a communication from C. W. Teg 
Sycamore, Illinois, U.S.—7th December, 

5089. SECURING ARTIFICIAL Teetu, C. G. Whiting, 
Coventry.—7th December, 1880 

= Enaines, W. Foulis, Glasgow. —Tth Decem- 


5094. VeceraBLe Freres, P. M. Southam; 
buildings, ndon.—A communication from 
Stephens, Jersey, U.S.—7th December, 1880. 

5095. Bep Covrrine, W. Mitchell, Waterfoot.—7th 
Deceinber, 1880. 


5097. Hypro-carnon Lamps, D. P., Wright, Birming- 
ham.—7th December, 1880. 

5098. Batt for A. Browne, Southamnion- 
buildings, London.—A communication from Conti- 
nental Caoutchouc and Gutta Percha Company, 
Hanover, Germany.—7th December, 1880. 

5099. the FLow of Lagos, &e., W. Stead, 
Northallerton.—7th December, 1880. 

5101. Gas E. Richardson, Birmingham. 


. Talard, Boulevard Magenta, 
, 1880. 


5104. PULVERISING MINERALS, &c., W. R. Lake, South- 
ampton-buildings, London.—A ‘communication from 
F. A. Luckenbach, J. Wolfenden, and L. F. Holman, 
New York, U.S. December, 1880. 

5105. MAGIC-LANTERN SLIDES, E. H. Doubell, West 
Brompton, London.—7th December, 1880. 

5106. STEAM TusEs, &e., W. ’Scantlebury, Not- 

t 


1880. 
5107. Brean — G. Tangye, Birmingham, Jef- 
feriss and J. R. Williams, Handsworth.—7th Decem- 


—Tth December, 1 
5102, PIPE Jomxts, N. 
Paris.—7th Dee: 


ber, 1880. 
5109. TreaTinc Gaoze, &c., O. Wolff, Schloss-strasse, 
en.—A communication from G. H. Gruner, 
Dresden.—7th December, 
5110. Horss, &e., W. B. 


+h 


5175, Perroratina, &c., A. H. Robinson, 


Clyde-road, Dublin. —10th 
5177. Lamps, 8. Se Sutton, Surrey. A communica- 
tion from W. Robins, Cin U.8S.—10¢ 


De 
5179. SPINNIXG Corrox, T. Presten, and J 
M. Hetherington, M 
5181. Jure, W. M. Black and re “Taylor, Dundee.— 
llth December, 1880. 
-P. Bedaux, Bue 


5183. OrnnamentTaL Movu.pinas, 
Garnier, Paris.—11th December, 1880. 

5185. SprnpLes and Flyers, G. é. Haworth, Chorlton 
J. Mounsey, Bulton, Lancaster.— 


J. Sum: erscales, 
th December, 1880. 


—ll 


5191. TREATING @ C. A. Burghardt, 
llth Di 


5193. Foor- -STEPS, J. jun., G . A, Helliwell, 
Ww. nme, and 8. Holt, Todmorden. — 11th 
December, 1 

5195. SMOKE-CONSUMING Grates, H. 8. Snell, South- 
ampton-buildings, London. —11th December, 1880. 

2197. Dies for Metts, J. T. Andrews, Hands- 
worth.—1l1th December, 1880. 

5199. Mowine MAcBINES, H. H. Lake, 
buildings, London. —A commu ication from J 
Evanno, Paris.--1lth Deceszher, ‘886 

5201. Waren B. C. Cross 


5203. W P C. E. Heeger, High Holborn, Lo: 

oop Putr, 
don.—13th December, 1880. 

5205. Stream ENGINES, D. McPherson, Belfast.—13th 
December, 1880. 

5207. SPLINTER Bars, W. Bowden, Railway Parade, 
Hoe-street, Walthamstow, and J Garward, High- 
street, Leyton. n.—13th December, 1880. 

5213. Liquor Sranps, &., J. Burley, Birmingham,.— 
13th December, 1880. 

5215. Sewers, W. Edes, Dover. - 1880. 


5217. — . Wavish, Leytonsto —13th Decem- 
5221. GRINDING Mitus, C. M. Sombart, eburg, 


Germany.—A communication fiom R. 
Disseldorff, Germany.—13th December, 1880. 


Inventions Protected for Six Months on the 
Deposit of Complete Specifications. 
5336. Vatves, J. B. Handyside, Crown Ironworks, 
Glasgow.—A communication from G. H. Reynolds, 

and T. J. Rider, U.8.—20th December, 1880. 

5352. DYNaMO-ELECTRIC TELEGRAPHS, 8. Pitt, Sutton. 
—A communication from O. Lugu, New York, U.S. 
—21st December, 1880. 

5416. Comeressep Tobacco, W. R. Lake, 
buildings, London. — A communication from I. 
Lindsley, i _ Rhode Isiand, U.S. — 24th 

. 


ton-buildings, London.~-8th December, 1 
5111. Catcnine Beetues, &c., A. Nash, 
8th r, 


5112. Cuosers or Drains, W. Wildig, Chester.—8th 


1 
5113. J. B. Mo 


Coleman-street, 
London.—A communication 


rom T. A. Edison, 
Menlo Park, New Jersey, U.S.—8th December, 1880. 

5114. FAsTENINcs for the Ramus of Rattways, H. A. 
Houllier, Rouen, > - —8th December, 1880. 

5115, Breap, &c., A. Esilman and A. Hassall, Man- 
chester.—8th December, 1880. 

DREDGING Buckets, Hadfield, Bloomsbury, 


on. December, 

5119. Skates, H. Bezer, 8t. John-stteet, Smithfield, 
London.—-8th December, 

5121. Gas Burners, C. Defries, Houndsditch, London. 
—8th 1 


December, 1880. 
5123. Hot-arr Barus, H. Jones, Adam-street, Strand, 
London.—8th December, 1880. 
5125. Propucine Waitixa, &e., 
Ford, Regent’s on. 
December, 1880. 
5127. Stoppers for Perromery Borries, E. G. Brewer, 
cery-lane, ndon.—A communication from 
A. Allilaire and L. Gerome, Paris.—8th December, 


1880. 

5129. WORKING by Pressure, C. D. 

Abel, 8 London.—A commu- 

nication from G. Westinghouse, jun., Pittsburgh, 
U.8S.—8th December, 1880. 

5131. Tramways, B ‘Johnson, King-street, Chester.— 
8th December, 1880. 

5135. Hoipsrs for Borroms of Trousers, &&., A. M. 
Clark, communication 


Patents on wht, the ) emp Duty ot 
£50 has bee aid, 

&c., J. Nicoll, December 

96. UMBRELLA Furniture, E. Roberts and G. Butwell, 
Birmingham.—8th January, 1878. 

197. Roap Locomottve Enaines, T. ‘Aveling, Rochester. 
—1lith January, 1878. 

2214. Fumicatinc Apparatus, W. and B. Verity, 
Regent-street, London.—7th June, 1877. 

4863. CooLine, &c., ArmospHERic Air, J. Sturgeon, 
Crosby, near Liverpool.—2Ist December, 1877. 

4868. Evoings, J. Ashworth and C. Payant, 
Dukinfield. —22nd December, 1877. 

4872. 4c, Macuines, H. L. Wilson and J. 
Works, Clayton-le-Moors.—22nd Decem- 

18 
4893. DyNaMo-ELECTRIC, &c., A. M. Clark, 
Jhancery-lane, London.—34th » 

4912. Spinninc Macurnery, F. A. Greenwood, Brad- 
ford.—27th December, 1877. 

4913. Woven Fasrics, E. Gessner, jun., Pimlico, Lon- 
don.—27th December, 1877. 

34. Macuings, J. Hornsby, J. 
and G. T. Rutter, Spittlegate,— 2nd Janu- 
ary, 

59. and Sreex, J. B. Bradshaw, West End, 
Rotherham.— 4th January, 1878. 

81. ELevators, F. Hart, Tavistock-road, Westbourne 
Park, London. — 5th January, 1878. 

109. ELEVATING Cuairs, 8. Pitt, Sutton.—8th January, 


from F. de Sandoval, Biarritz (Basses Pyr )» 
France.—8th December, 1880. 

5137. Dywamo-ELectric, &., Macninery, W. T. 
Henley, Plaistow, — 9th December, 1880. 


5139. Skates, T. B. Drybrough, Edinburgh.— 9th 
December, 1880. 


5141. Macwetic Apparatus, T. M. Clarke, Liverpool.— 
9th December, 1880. 

5143. Metatuic Butrons, W. J. Lloyd, Harborne, 
Stafford —9th December, 1880. 

5145. Skates, R. H. Bishop, Holloway-road, and H. F. 
Hailes, Hornsey, London.—9th December, 

te T. Rolfe, Birmingham.—dth December, 


5149. E. B. Ellington, 
‘ks, Chester.—9th December, 1 


square, 
ee Gas Burners, J. Haworth, Blackburn.—27th 


ar. FIRE-GRATES, E. Taylor, Blackburn. — 14th 
ber, 188 


4855. Propucine in Guiass Lurration TorTOIsE SHELL, 
8. A. Wittmann, Great Marlborough-street, London. 
—A communication from F. Pohl, Silesia, Germany. 
—25th October, 1880. 

4409. SCREENS, T. Davids and C. Weiss, Hanover.— 
28th October, 1880. 

4483. SAFETY Vatves, 8. Hallam, Manchester.—3rd 


November, 1880. 
4513. Susstitute for LeaTHEer, O. 
——— Dresden.—A communication from G. L. 


ld, Dresden. —4th November, 1880. 

4871. AISING, &c., Heavy Bopigs, R. Stevenson, Dash- 
wood House, road-street, London.— 24th 
November, 1880. 

4875. SCREW Propeturrs, J. D. Romford, 
Essex. — A Johnston: tone, 


Yokohama, — in. —24th 

4923. Sewixe Clare Ville, 
street, London, and J. 

Manor Park, Little ited, = November, 
1880. 

4937. MuLtiInec Beer, &c. Grimes, Mile End- 
road, and L. Dove, Tollett-streot, Mile End Old 
Town, London.—27th November, 1880. 

5009. Rots, F. Wirth, Frank fort-on-the- 


Maine, Ge .—A communication from C. H. 
Haubold, jun., Germany.-—lst December, 


1880. 
5155. Merres for Mrasurine Water, S. Toy, Birming- 
ham.—10th December, 1880. 


5159. StRAINING WATER Putp, A. vg Clyde Paper 
Mills, Lanarkshire.—10th December, 1 

5161. Makino Borries, EB. Breffit, West 
Riding.- 10th December, 1880. 

5163. J. J. Williamson, J. and G. 


5167. T. Hampton, Sheffield.—10th December, 


1 
5169. Wasmixa or Rerinino Cura Cray, J. Lovering, 
it. Austell, Cornwall.—10th December, 1880. 
51 Veuiciss, W. R. Lake, Southam: ton- 
dings, London.—A communication 
Brooklyn, U.S.—10th December, 1 


New 


5178. ARTIFICIAL MANURES, F. J. Bolton, 
gardens, London, and J. A. Wanklyn, Westminster- 
- chambers, London.—-10th 


1878 
Macutweny for Corrina, &¢., Hepoes, J. 
and J. Ge T. Rutter, and 


Appleby, —29th January, 1878. 

4881. Steam Generators, E. T. Hughes, Chancery- 
oy London.—24th December, 1877. 

4891. Grinpine, &c., Grain, W. R. Lake, Southamp- 
ton-buildings, London.—34th December, 1877. 

4931. Serine Bauances, T. B. Salter and J. Hughes, 
West Bromwich.—28th December, 1877. 

Borers, 8. Fox, Leeds.—29th December, 

18 

Bunten, Anderston 


4895. Steerers, &c., J. C. 
Foundry, Glasgow, and J. Livesey, Victoria-cham- 
bers, London.—26th December, 1877. 

4903. MaGNETO-ELECTRIC Macuines, W. R. Lake, 

ings, London. — 27th December, 
18 


4880. Sopa and PotasH, = 
—24th De 


Weldon, Rede Hall, 


4905. Movtpme Stowe, J. C. Sellars, 
Birkenhead.—27th December, 18’ 
4917. Drrine, &c., Woven Fasrics, J. Smith, Renfrew, 
-B.— 28th ‘Decem 
40. CARPENTERS’ Tooxs, C. H. Halcomb, Limes, Shef- 
fiel id. - 8rd January, 1878. 
41, Sarery Vatves, W. Eaves, Atlas Works, Sheffield. 
—3rd 1878. 
228. Enaings, &., J. Ramsbottom, Leeds.—17th Janu- 
ary, 1878. 


Patents on be the Borg Duty of 
£100 has bee 
4204. ALumintum, A. V. Newton, Chancery-lane, Lon- 
don.—22nd December, 1873. 
Singleton, Over Darwen.—26th Decem- 
3. 


879. Stoves, H. 8. Snell, Lon- 

don.—29th January, 1874. 

4264. InpicaTINnG the Vevocity of Watsr in G. 
873. 


+h + hnila? 


elly, Carmarthenshire.—24th December, 

60. Hyprautic Capstans, P. G. B. Wostmacots, 
wick.— 5th January, 1874. 

4 Bortries, H. Codd, Grove-lane, and 
F. Foster, Forston-street, Shepherdess Walk, Lon. 
don.—29th December 1873. 

19. Separatine Free Svipxvr, &c., 8. H. Johnson, 
Lea Bank Works, Stratford.—2nd Jani , 1874. 

4278. Emprowwerinc Macuines, H. B. Barlo Ww, Man- 


December, 1873. 

Beckett, Anchor Ironworks, 
D 

45. CAPSULING Bormm, J. Leyton.—3rd 
January, 1874. 


Notices of Intention to Proceed with 
Patents, 


$345. Distnputine, &c., Types, F. Wicks, Glasgow.— 
18th August, 1880. 

3346. Marricss for Propucine Piates, F. 
Wicks, Glasgow.—18th — 1820. 

8356. Br, &c., Valves, E. Smith, Carlisle-street, Soho, 
London.—18th August, 188C. 

$370. Writinc INsTRUMENT, J. Nadal, Southampton- 
London.—19th 4 1880. 

3382. 


BaLL, VaLves, J. Willoughby, Plymouth. 


uli 
880. 
5151. Nats, J. A. Coleman, Grand Hotel, algar- 
4242. Coatinc Metat Puartes, &c., E. Morewood, 
| Lianelly, and J. H. Rogers, Llangennech Park, near : 
is | 
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385. Sizmsc Macutves, T, W. Little and W. Townend, 
Leeds,— 20th August, 1880. 

3395. Cueanine Boors, T. G. 8. M‘Carthy, Knights- 
bridge, and A. Shakespear, Nassau-street, London. 
—20th August, 1880. 

$495. Heatine Rariway Carriaces, W. R. Lake, South- 
ampton-buildings, London.—A communication from 
8. L. J. Lepicard.—2ist August, 1880. 

3406. Vatves, A. Sweet, Hampstead-road, London. — 
23rd August, 1880. 

3411. Locomotives, H. P. Holt, Park-row, Leeds, and 
F. W. Crossley, Manchester.—23rd August, 1889. 

3413. Brakes, J.C. Mewburn, Fieet-street, Lcndon. 
~ communication from H. Detraux.—26th 4 ugust, 

3468. Macurnes, J. Hines, Glasguw.—26th 
August, 1880. 

3472. Mowrne and Reaprye Macurnes, E. Manisty and 
J. W. Gibson, Dundalk. —27th August, 1880. 

$492. Vatves, A. H. Cochrane, Princes-square, 
Bayswater. —28th August, 1880. 

8507. Boxpsrns, &c., T. Pearson and J. Taylor, Bolton. 
Ciotti, Gordon-pla Kensington 

3517. Ventcies, H. Ciotti, on-place, 
London.—30th August, 1880. 

3538. Movutps, 8. Neville, Ty th.—lst September, 


1880 

3542. Drayinc Gram, W. Davidson, Mintlaw, Aberdeen. 
—Ist September, 1880. 

3727. Tr, &c., Boxes, G. F. Griffin, Mandeville-place, 
Portman-square, London.—13th September, 1880. 

$849. Sarery Vatves, W. R. Lake, Southam - 
buildings, London.—A communication from HE. G. 
Ashton.—22nd September, 1880. 

4425. Apaprine Potp from Woopy, &c., Fipres, J. 

, Orange, Franklin, U.S.—29th October, 1880. 

4803. ORNAMENTAL Printine Apparatus, J. MacLeod, 
Renton, N.B.—20th November, 1880. 
4809. Permanent Ways, P. Burrell and H. Valpy, 
Victoria-street, Westminster.— 20th November, 1880. 
4817. Certain Derivatives from 
Coat Tar Propucts. C. Lowe and J. Gill, Man- 
chester.—20th November, 1880. 

4870. Preventine Fiow of Water, C. J. Galloway and 
J. H. Beck th Ne ber, 1 


Ww 


ith, Ma 


4879. Hoistrnc Macurxes, J. B. Handyside, Crown 
Ironworks, Glasgow.—A communication from T. 
McCabe.—24th November, 1880. 

4949. Propucine Printep Representations of Puoto- 
GRaPHS, J. Dredge, Clapham Common, Surrey.— 
27th November, 1880. 

4989. Warminc Rartway Carnisaegs, C. D. Abel, South- 
ampton-buildings, London.—A communication from 
G. Westinghouse, jun.—30th November, 1880. 

5004. Measvrinc, &c., Exvecrric Currents, J. W. 
Swan, Newcastle-upon-Tyne.—l1st December, 1880. 

5007. Mariners’, &c., Compasses, J. Readman, Norton. 
—Ist December, 1880. 

5008. ELECTRQ-MAGNETIC Inpuction Macuines, H. 
Wilde, M ter.—lst D ber, 

5014. Evecrric Lamps, J. W. Swan, Newcastle-upon- 
Tyne. —2nd December, 1880. 

5046. VeLocipepes, J. K. Starley, Coventry.—3rd 
December, 1880. 

5129. Workinc Brakes, C. D. Abel, Southampton- 
buildings, London.—A communication from G. 
Westinghouse, jun.—S8th December, 1880. 

5352. 8. Pitt, Sutton, 
Surrey.—A communication from 0. Lugo.—2lst 
December, 1880. 

3333. AncHors, T. E. Norton, Southampton.—l7th 
August, 1880. 

3338. Ramway Carriacegs, J. Wetter, Strand, London. 
—A communication from R. A. Cowell. — 17th 
August, 1880. 

8414. Grinpinc Macursery, W. R. Lake, Southamp- 
ton-buildings, London.—A communication from W. 
Seck.—23rd August, 1880. a 

3424. Erecrric Conpuctors, G. Barker, Colmore-row, 
Birmingham. — A communication from W. W. 
Jacques.—24th August, 1880. 

3442. CapsuLinc Borties, F. A. Glaeser, Bow, Lon- 
don.—25th August, 1880. 

8449. Vessets for Hotpine O11, E. Edwards, South- 
ampton buildings, London.—A communication from 
G. Richter.—25th August, 1880. 

3453. Apparatus for Wrincinc Warps, J. Conlong, 
Blackburn, and J. Robertshaw, Manchester.— 2sth 
August, 1880. 

8459. UnstnxaBLe Boats, &c., W. E. Gedge, Welling- 
ton-street, Strand, London. — A communication 
from P. Duval.—26th August, 1880. 

3463. Coat Picks, &c., A. R. and W. Strachan, Gates- 
head-on-Tyne, and R. Oliver, Winlaton. — 26th 
August, 1880. 

3471. Separate Ferrocyanipes of Iron, &c., W., 
T., and J. Chadwick, Manchester, and J. W. 
Kynaston, Liverpool.—27th August, 1880. 

3473. TRansmiTTiNG, &c., Sicnas, A. F. St. George, 
Southampton-buildi London. — 27th August, 


1880. 

8475. Sicysoarps, J. H. Wilson, Liverpool.—27th 
August, 1880. 

3497. Gas or Tipe Fiaps, E. Willard and W. 
Morley, Bermondsey.—23th August, 1880. 

3499. Lamps, W. C. Hughes, Hoxtoi-street, London. 
—28th August, 1880. 

8550. Prerarinc, &c., SaccHartne Juices, F. A. 
Bonnefin, Leadenhall-street, London.—lst Septem- 
ber, 1880. t 

8566. Covertnecs for Buriprxes, &c., J. H. Johnson, 
Lincoln-inn-fields, London.—A communication from 
J. H. Tiré.—2nd September, 1850. 

8567. Joints, &c., of Pires, H. Doulton, High-street, 
Lambeth.—2nd September, 1880. 

8591. Boxes, &c., of Axies, J. Lones, C. Vernon, 
E. Holden, and R. Bennett, Sandwell Ironworks, 
Smethwick.—3rd September, 1880. 

3627. Maxine Bricks, C. H. Murray, Loman-street, 
Southwark.—7th September, 1880. 


3685. AvmospHEeRic Ark Motor Enorves, H. Williams 


and J. Malam, Water-street, Liverpool.—l0th Sen- 
ten.ber, 1880. : 

4682. Grinpinc, &c., Wire Carns, G. Etty, Man- 

ter.—13th November, . 

4714. Concrete Buitpines, J. M. Tall, Dulwich.— 
16th Nov 

4774. Sienactine Apparatus, M. C. Denne, Christ- 
church-road, Eastbourne, and T. J. Denne, Holmes- 
dale Lodge, Red-hill, Surrey.—19th November, 1880. 

4880. Sprxwinc Macuinery, T. Craven, Keighley, and 
T. Muter, Bradford.—24th November, 1880. 

4911. Tramways, A. H. Rowan, Westminster-cham- 
bers, London.—25th November, 1880. 

4939. Garpen Seats, A. W. Noel, Stanhoe Rectory, 
Norfolk.—27th November, 1880. 

5001. Printine, &., Newspapers, P. D. Hedderwick, 
Glasgow.—lst December, 1880. 
5015. Lamps, A. Thurlow, Atherst —2nd D, ber, 
1 


880. 
5044. Corxina, &c., Borrtes, H. W. Beckton, Dudley. 
—3rd December, 1880. 
5047. Boxes, C. Cheswright, City-road, London.—3rd 
December, 1880 


5048. Srockxines, H. J. Griswold, Charterhouse-square, 
London.—3rd December, 1880. 

5049, Trriwminc HEELs of Boots, W. H. Dorman, Staf- 
ford.—3rd December, 1880. 

. Borers. W. H. Mirfin, Manchester, and E. 
Nield, Oldham.—4th December, 1880. 

5088. Harvestinc Macuines, W.G. Man , Ban- 
bury.—Partly a communication from C. W. Marsh. 
—ith December, 1880. 

5097. Hyprocarpon Lamps, D. P. Wright, Birming- 
ham. —7th December, 1880. 

5243. Prorrinc Macutves, T. B. Dooley, Chelsea, 
Massachusetts, U.8S.—14th December, 1880. 


All persons having an interest in opposing any one 
of such applications should leave in 
writing of their objecti to such application at the 
office of the Commissioners of Patents within twenty- 
one days after date. 


List of Specifications published during the 
week ending December 25th, 1886. 
1586, 6d.; 2000, 6d.; 2057, 6d.; 2065, 6d.; 2070, 8d.; 
2077, 2d.; 2078, Gd.; 2079, 2d.; 208), 2d.; 2081, 6d. 
2082, Gd.; 2083, 2d.; 2084, 4d.; 2055, 6d.; 2086, 4d. 
2087, 2d.; 2092, Gd.; 2093, 6d.; 2094, 2d.; 2095, 2d.: 
2096, 6d.; 2 3 .; 2099, 6d.; 2100, 6d.; 
2101, 2a.; 2102, 2d.; 2104, 6d.; 2106, 6d.; 21 a8 
2108, G6d.; 2110, 6d.; 2112, 2d.; 2113, 2d.; 2116, 6¢.; 
2118, 6d.; 2119, 6d.; 2121, 2d.; 2122, 8d.; 2123, 6d.: 
> 2127, Gd.; 2128, 2d.; 2129,-6d.; 2130, 2d.; 
2133, 4d.; 2135, 6d.; 2137, 4d.; 2138, 6d.; 2139, 2d.; 
$ » 6d.; 2d.; 2148, 4d.; 2149, 4d.; 
2150, 6d.; 2152, 2d.; 2153, 2d.; 2154, Sd.; 2155, 2d.; 
2156, 6d.; 2157, 2d.; 2158, 4d.; 2159, 6d.; 2160, Sd. 
2162, 4d.; 216%, Gd.; 2165, 2d.; 2166, 2d.; 2167, 2d.; 
3 : ; 2176, 2d.; 2178, 8d.; 
2179, Gd.; 2181, 4d.; 2182, 6d.; 2183, 6d.; 2184, 4d.: 
2185, 6d.; 2189, 4d.; 2190, 6d.; 2195, 1s. 10d.; 2198, 6d.; 
2202, Gd.; 2207, 4d.; 2223, 6d.; 2292, 6d.; 2341, 4q.: 
2445, 6d.; 2745, 6d.; 2958, 6d.; 3846, 2d.; $906, 4d.; 
4034, Sd. 


te 
22 


*,* Specifications will be forwarded by post from 
the Patent-office on receipt of the amount of price and 
we Sums exceeding Is. must be remitted by 

‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Ch y-lane, 
London. 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


1586. Curonomerric Motor Apparatus, W. R. Lake 
—Dated 17th April, 1880.—(A communication.) 6d. 
This relates to improvements in apparatus employed 
when transmitting chronometric motion, and is espe- 
cially appl'cable to that class of such apparatus which 
comprises a device whereby several time-pieces are 
actuated synchronously by means of air conveyed 
through tubes from a central motor or time-piece. 
2000. Dryinc awnp Hops, A. fJ. Reynolds.— 
Dated 15th May, 1880. 6d. 

This consists, First, in providing jointed trays with 
a hinged end, and Secondly, in combining the framing 
of the loading and discharging apparatus with the 
framing of the heating or drying chamber, and 
placing the winch barrel for raising and lowering 
the trays between the drying chamber and the 
charging and discharging apparatus. 

2010. Rerriceratine Macuines, C. Pieper.—Dated 
17th May, 1880.—({A communication.) 6d. 

The refrigerators A are by preference arran; in 
two rows, one on either side of the absorber, and com- 
municating with it through pipes and valves. The 

rber is connec with an air pump. The water 
to be converted into ice is introduced into the refri- 
gerator out ofa reservoir Al. From this reservoir a 


pipe closed at its ‘ower end, and by preference of 
conical form, exte’ us into the refrigerator. Length- 
4 
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wise through this pipe a narrower pipe passes, whose 
lower open end is fixed in the bottom of the first- 
named pipe, whereas its upper end carries a cock ora 
valve provided with a float. Another pipe is cut off 
slanting at its lower end so as to provide for a free 
outlet, whereas its top is, by preference, funnel- 
sha) so that it may receive the water running 
from the supply pipe. This water, which will have a 
temperature varying between about 45and 75 deg. 
Fah., passes through the pipes and arrives in the 
refrigerator in a thin stream. The water flowing into 
the refrigerator spreads out on the bottom D and 
freezes as it loses heat by evaporation. 


2024. Bessemer Converters, P. M. Justice.—Dated 
18th May, 1880.—{A communication.) 6d. 

The trunnions and a frame or ring connecting them 
are made independently of the shell of the converter, 
so that the shell can be readily taken out of the trun- 
nion ring and removed for repairs, and a repaired 
shell can be quickly substituted; this substitution 
may thus be made by means of a simple lift or hoist 
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and car. The shell is temporally secured to the ring 
by means of brackets and cotter bolts. The trunnion 
ring is agree at such a height above the floor upon 
which the shell is to be repaired, that the shell can be 
lowered out of the ring and removed laterally on a 
car. The bottom A of the converter is removable in 
the usual manner, and when removed the shell may 
be lowered so as to pass out under the supporting 
beam on the car, as shown by dotted lines in Wg. 2. 

2057. Joints or Pires, H. Doulton.-- 

Dated 20th May, 1880. 6d. 

The pipes are made in the interior cylindrical 
throughout, from endtoend. In order to form the 
joint, every length is ground to a true face at each end. 
In laying the pipe, the true faces are butted together, 
and clips are applied to hold them in contact. To 
receive the clips, the exterior of the Pie is formed 
near each end with a collar or ring fof increased 


2031. Horn Burrons, &c., W. P. Thompson.— Dated 
19th May, 1880.—(A communication.) 6d. 

The waste or horn cuttings are pulverised and 
subjected to pressure at an elevated temperature in 
cylindrical moulds. The cylinders so tormed are cut 
into discs while the substance is still hot. The waste 
is preferably pulverised by means of a cylindrical 
pay fixed on a revolving shaft. The drawing shows 
an hydraulic press for exerting the necessary pressure. 
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The piston B works in cylinder A, and to it the rod D 
is secured, the lower end being fitted with a plunger 
working in the mould F, to which the waste is sup- 
plied at the top end. A current of steam circulates 
round the mould F during the pressing operation, and 
the hole at the base of the mould is kept closed by the 
block I. 
2051. Ventitatinc Apparatus, W. Cunningham,— 
Dated 20th May, 1880. 6d. 

The piston A has a reciprocating rotary motion 
within the cylinier B, the bottom of which o; 
into the valve chamber D, and is divided by a vertical 


| 


partition C into two chambers, so that air is alter- 

nately drawn in and expelled from each side of the 

partition. The weight of the piston is counter- 

balanced by a weight. 

2055. Srases, H. J. Haddan.—Dated}20th May, 1880. 
—(A communication.) 6d. 

A represents the upright frame of the stable; B is 
the floor of the stable, constructed with an opening 
extending the length and breadth of the stall,- in 
which the animal is kept. From end to end of the 
opening C two or more chains are suspended horizon- 
tally to which transverse slats D are secured. By 
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employing endless chains or belts, and extend! 
them around rollers pivotted to the ends of longi- 
tudinal stringers or joists, and pivotting the stringers 
transversely at or near their centre in the opening C, 
the said floor is thrown into an inclined position, and 
which compels the animal standing thereon to revolve 
the endless tread by his weight. Thus a horse dis- 
abled from actual labour can be given the necessary 
exercise. 
2058. Hypraviic Macuinery, &., B. Walker and 
J. F. A. Pflaum.—Dated 20th May, 1880. 1s. 

Ais one of a pair of hydraulic cylinders, in which 

work rams B, pled by ting rods with a 


additional pair of cylinders E always in connec 
with the pressure main, and fitted with rams ma ne 
a prolongation of the other rams B. On these rams 
are arms F, which give motion to slotted guides G 
within the openings of which are inclines, which 
communicate a transverse motion to dies H, fixed on 
the extremities of the valve rods. The second figure 
shows the arrangement for reversing, which is effected 
by a third valve worked by hand. I is the passage 
admitting water to the valve chest; J the reversing 
valve, and K one of the three ports over whieh this 
valve works. L and M are the ordinary valves, 


2060. Macuinery ror or Huskina anp 
CLeanIne Correr, Rice, &c., B. Edwards.—Dated 
20th May, 1880.—(A communication.) 6d. 

A is the shaft revolving in bearings fixed upon the 
frame, and having fixed upon it the oval hollow bar 
or device E. The outer casing F is carried by standards, 
its interior joe | arranged so that a space is left 
between it and the surface of E, the space gradually 


decreasing in width, and eventually communieating 
with the chamber K and the decane passage L, 
which is provided with an adjustable regulating slide. 
The oval surface of E is provided with teeth or atuds, 
the size of which pateky decreases as the space 
between itself and the casing F lessens. 
2068. Inpicators ror Steam Encryas, H. J. Haddan. 
—Dated 21st May, 1880.—(A communication.) 6d. 
A denotes the cylinder, C the piston, and B its rod, 
which is bored in opposite directions from its two 
ends, the bores not meeting, but being insulated from 
one another by a stop. The actuating pane of the 
piston is shown at D and the piston-rod head at E, 
such head being secured upon the rod. One or more 


minute holes lead from the foot of the upper bore of 
the piston-rod outwardly through the.rod, for the 
urpose of enabling the upper bore to contain a 
ubricating material, which on being heated by the 
steam let into the lower bore will become softened or 
limpid and flow out upon the outer surface of the 
piston-rod, thence down the same to and upon the 
— head, whereby both rod and head may be 
ubricated as occasion may require. 


2065. Raitway Carriace Lamps, W. T. Sugg.— 
Dated 21st May, 1880. 64. 

Within the frame hangs a metal cylinder C to the 
top of which is hinged a cover, fitted to the bottom of 
which is a cone D with an opening at top, above which 
is a baffle plate. Above the latter is an inner cone E 
pierced to allow the passage of the gases of combus- 
tion. Set round this cone is a short vertical cylinder 
F open at both ends, and surrounding it is an external 
cylinder pas Pate of the cover. Fitted to the 
upper end of this cylinder is a shield fixed so as to 
provide an annular opening for the passage of the 
gases over the top edge, thus a zigzag passage is pro- 
vided, while all tendency to indraught through the 


cover is avoided. Through the upper part of C pipes 
G pass for supplying gas to the burners, and at the 
same level are the bent air tubes H inserted in the 
walls of the cylinder, and their inner ends terminate 
in flanges to support a conical reflector, their outer 
ends being bent down and closed with wire gauze. 
The reflector is screwed to a plate I on which is 
mounted a conical chimney J of cast iron. 


2066. Manuracture.or Paper Puir, W. R. Lake.— 
Dated 2let May, 1880.—(A communication.) 64. 
This consists in the use of the dung of animals 
naturally and freely fed on vegetable matters, and 
more especially the dung of the solid ungulates. The 
dung may be heated in various ways to separate the 
useful matters, which, together with the paper pulp, 
separate stages or operations, viz., pressing, washing, 
drawing, and boiling. The first Fig. shows a longitu- 
dinal section of an evaporating apparatus. I is the 
vessel, K the fire tubes, and L the fi te. By the aid 
of this apparatus the diluted matters are transformed 
into a syrupy liquid or into a paste, which by being 
mixed in determined proportions with well-known or 
suitable chemical manures produces manures possess- 
ing the conditions required by the nature of the 
soll to be fertilised. The solid mass being d' 
drained is now submitted to washing with hot water 
or steam, in order to dissolve the vegetal limes, 
glues, and intestined liquids remaining in the mass, 
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The said mass being then entirely composed of cel- 
lulose mixed with silex, the latter is extracted by 
the aid of fluorhydric acid in a crude condition, and 
rendered free from danger, or in a liquid or gaseous 
state. A suitable ap ratus is shown in the second 
Fig. Ais the vessel for genera' fluorhydric acid, 
excrements are 


which is conducted into a pipe. 


blown from the funnel C romsh the pipe by the 
blower D, and , mixed with air, into the reservoir 
in which rods F are placed to form obstacl The 


wage © ie attached. so as to create a vacuum, when a 
tuitable disinfectant is admitted by pipe D, while 
steam can be admitted by pipe B. 


2074. Razors, W. L. 21st May, 1880.— 


(4 communication.) 

A series of small rollers are arranged with their 
bosses next one another, lel to and at a short 
distance from the edge of the razor blade, such rollers 
being free to rotate on their axle and serving to pre- 
vent the face being cut whilst shaving. The blade and 
handle are both hinged so as to close up ina small 
compass, and to the handle are fitted a comb, mirror, 
hone or other useful article. 

2075. Apparatus ror Makino CHocoLate CREAMS, 
&c., W. Clark.—Dated 21st May, 1880.—(A comimnu- 
nication.) 8d. 

The A me consists of a filling frame and a 

upon the latter, for the purpose © g the dipper 
with the creams or other sweatmeats to be coated, and 
of being separated whilst the dipper is being used. 

The —_ part or filler consists of a plate A provided 

with flanges on the underside and having regularly 

arranged rows of holes in its surface each surrounded 
on the underside of the plate by short tubes C pro- 
jecting downwards in which the creams or other sub- 
stances are placed ; D is a sliding plate immediately 


7 


whole mags circulates within this reservoir E, and 

falls to the bottom of the same, whence it can be 

removed through the opening G, the gases escaping at 

the top at H. 

2070. Extraction or METALS FROM THEIR ORES, &c., 
R. Stone.— Dated Mst May, 1880. 

The furnace, as shown in Fig. 1, is formed . .. lerneath 
with a space for a large volume of hot or cold air 
which enters at A at a considerable distance below the 
material under treatment. In the space beneath the 
furnace are placed inclined slabs of terra cotta 
or fireclay B down which the material runs from 
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slab to slab, when melted, and over the slabs are fire- 
f furnace bars of fireclay or terra cotta. The 
t acts upon the molten material while it is running 
down the slabs, and is afterwards used for annealing 
rposes. When necessary to press the materials to 
treated into blocks, the ore or other material is 
first crushed 4 corrugated rollers and then 
into blocks in the moulding machine shown in Fig. 2, 
jungers B force it through spaces C, where it is acted 
upon by the upright rams D, which press it into the 
form of abrick E on the table F. 


2071. Potisuisc Surraces AND GRINDING AND 
Porntino Carp Teetn, J. C. Ramsden.—Dated 21st 


May, 1880. . 
Wire is twisted into helical coils which are inter- 
and held together by pins, so as to form a 
flexible fabric with which cylinders may be covered, 


i th and closing the tubes C at bottom. The 
dipper consists of a frame K and cross rods L M, 
wh: ich divide the space within the frame into squares 
with certain of which, say the alternate ones, the 
holes in the plate A of the ng frame correspond in 
position. The rods L are fixtures and carry pairs of 
8' ht guiding and holding wires or pins 8 dis- 
at two opposite sides of the squares above 
referred to. The rods M also carry pairs of wires R 
d at the other two sides of the same square and 
w are bent inwards at the lower ends. 
20°77. AvromaTic APPARATUS FOR COMPENSATING 
THR VARIATIONS IN LENGTH OF THE WIRES OR 
Cuains oF Raltway Cc. 
Dated 22nd May, 1880.—(Not proceeded with. 

The wire or peri or combined wire and ~ = My are 
connected in the ordinary manner to the pulley or 
lever on the signal-post, but the opposite end of the 
wire or chain is passed round one or more eys in 
the neighbourhood of the operating lever or levers, the 
said end of the said wire or chain having attached to 
it a weight sufficient to maintain the wire or chain at 
all times at a constant tension. 


2078. Reoistertnc Apparatus, F. Hoyer,—Dated 
22nd May, 1880. 6d. 

The apparatus consists of a series of concentric 
dials of increasing diameters, mounted on a series of 
concentric hollow shafts. The dials respectively 
represent units, tens, &c. &c. On the back of the dials, 
and on the hollow shafts thereof, there is fixed or 
formed a series of concentric ratchet wheels, viz., 
one ratchet wheel for each dial or each hollow shaft. 
The ratchet wheels are rotated by means of a push or 
pull, or a lever, which acts as a pawl, or by meaus of 
a pawl carrying its own spring for moving the ratchet 
whee! 

2079. Apparatus FoR Disencacinc Horses FROM 
VEHICLES, 22nd May, 1880.—(Not 
ed wit! 


-) 2d. 
The shafts and traces are attached by means of pins, 
capable of being immediately and simultaneously with- 
drawn from their sockets. 


2080. Suppositories, J. Merrylees.—Dated 22nd May, 
1880.—(A communication.)—(Not proceeded with.) 


This consists in making the suppositories—formed 
of butter of cocoa, gluten, gelatine, stearine, sugar, or 
other suitable substance whica will melt by heat or 
dissolve by moisture —hollow, and charging them with 
the medicine or nutriment to be introduced, and then 
hermetically sealing up the contents by a stopper of 
the same material. 


2081. For BaRRELS, FE. Hale.—Dated 22nd May, 
1 


880. 
This consists of a hoop, preferably end-thickened, 
but in all cases ay and fitted with suitable 
fastenings ready to be attached to the barrel, tub, or 
other like article, without the alteration or splaying 

upon the spot. 
2082. Macuivery ror PEeRFoRATING Paper, Parcu- 
+ &e., J. P. Harvey.—Dated 22nd May, 1880. 


This consists in mounting two or more metal per- 
forators, or types, or punches, or series thereof, and 
their corresponding metal guides and dies, when such 

m or in revolvable horizontal discs 


or it may be applied toa flat surface. The 
then filled in with a composition consisting of cement 


and emery, and the surface then used for grin or 
polishing. The drawing shows the fabric mounted on 
a eylinder A, B being the helical coils of wire inter- 
laced alternately in reverse directions. 
20'72. Disinrectinc Van Monarr, J. C. Ramsden,— 
Dated 21st May, 1880. € 
The bales of wool or hairare placed in their separate 


chambers B, to the upper end of which an exhaust 


are y, 
furnished with a shaft, indicator, and handle, by 
means of which the required perforators and dies, or 
types, or punches, can %e turned and brought into 
ad position for being actec on by means of a con- 
venient lever handle, and the document or other 
article be perforated, marked, or stamped, and moved 
on by hand or otherwise, and be placed in a — 
to be punctured, marked, or stamped by a following 
or another perforator and die, or types, or punches as 
required, and so on. 
20838. MaceraTinc anp TREATING TEXTILE Fiprovs 
Material, &c., W. A. Barlow.—Dated 22nd May, 
1880.—(A  communication.)—(Not proceeded with.) 


2d. 

This relates to a nearly instantaneous process of 
maceration and com! treatment of all vegetable 
textile materials, but principally of flax, hemp, and 
the fibre-yielding grasses, 

. Looms, P. Young and J. Mathieson.—Dated 
22nd May, 1880.—({ Not with.) 4d. 

This relates to the construction of a positive check 
shuttle-box mechanism for power looms for weaving. 


k in which is mounted a 
driving wheel driven by treadles. On the top of the 
framework is mounted a shaft, on each end of which 
is secured a disc or wheel; to the periphery of this 
wheel is screwed a series of segmental brushes, the 
bristles on one wheel (for cleaning) being a little 
coarser than the other, which is for polishing. 

208'7. CompustTiBLe L. Blackburn.—Dated 

22nd May, 1880. 2d. 

This consists in mixing ther anthracite or other 
coal, shale, and charcoal, and to this mixture is added 
resin and oil. The mass is pressed into bricks, and is 
then ready for use. 


2085. Yaxns, &c., J. BE. Wadsworth.— Dated 22nd May, 
1880. 6d. 


This relates to the production of a yarn consisting 
Se reads and a “‘ roved” or “‘ con- 


thread H is taken over both back 


former is caused to revolve at a less speed than the 


latter, by the required t of “draft” is 
obtained to break the condensed thread H between 
the front and back rollers. The portion broken off is 
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carried forward with the spun threads and twisted 

between them by the ordinary spindles of the twisting 

or spinning frame. 

2089. Treatment oF PHOsPHORITES, COPROLITES, 
&c., IN THE PREPARATION OF SOLURLE PHOSPHATE 
_OR PuospHoric Acip, B. W. Gerland.—Dated 22nd 
May, 1880.—(A communication.) 4d. 

The insoluble phosphate is crushed in the presence 
of a dilute acid (sulphuric being usually employed), 

hereby a more plete decomposition is obtained 
than when the phosphate is crushed previous to its 
treatment with the acid. 

2002. OPERATING AND REGULATING THE MOTION oF 
Sewinc Macuines.—Dated 22nd May, 1880.—(A 
communication.) 6d. 

The footboard of the sewing machine extends forward 
more than usual, and is connected to the long trezdles 
B, in which are slots to receive sheaves C, round which 
pass belts that transmit motion to excentrics D on 
the driving shaft E. These excentrics are cast toge- 
ther ; F is the driving and balance wheel, over which 
passes the driving belt. Inside the frame above the 
driving wheel is a lever H, the long arm of which is 


resting on a sp , which forces it upw: 

a friction pulley M on the end of the needle bar. A 
treadle N is to the lever The stool 
which is fixed to the footboard is fitted with an adjust- 
able seat. 

2093. Lirn W. Clark.—Dated 22nd May, 1880. 

—{A communication.) 

This consists in a life raft made with sides of equal 
height, and below and above the floor, and having 
independent cylindrical air chambers fastened thereto 
between the seats above and below the floor, and also 
having air chambers made in compartments formed 
between the sides at both ends of the raft. 


2094. Buiow-pires, C. H. Guningham.—Dated 22nd 
May, 1880.—{Not proceeded with.) 2d. 
This consists in combining the large blast and small 
pointed blow-pipe flames in one instrument. 


2095. Sarety Appliances ror Sappies, F. A. Mills. 
—Dated 24th May, 1880.—(Not proceeded with.) 2d. 
This relates to ma two of the crutches of ladies’ 
saddles movable. 
2096. Cocks ror Liquip anp Gasgous C. 
Pieper.—Dated 24th May, 1880.—(4 communication.) 


6d. 

This consists in a cock whose plug is divided length- 
wise into two or mere ports, which are maintained 
in contact with the of the shell of the cock by 
means of springs, the ure of the arriving fluid 


being utilised for o! ig a complete tightness of the 
cock when closed, while an equilibrium of the pres- 


\ 


Ne 


sures on the two end surfaces of the plug is or may 
be caused by the of the said fluid into the 
ES) above and below the plug. In the drawing the 
plug consists of two parts A and B of unequal size, 
the part B being the one by which the outlet branch 
or aperture I is to be closed. suitable recesses one, 
two, or more springs C of any convenient shape are 
placed. 
2097. ArraRATus FoR CONTAINING AND CONVEYING 
W. Maclelian.—Dated 24th May, 


The apparatus consists essentially of a double cased 
vessel or container of metal or other material of any 
suitable shape, having a space between the double walls 
occupied by a heat non-conducting agent. 


2098. BicarsonaTE oF Sopa, &., W. Weldon.—Dated 
24th May, 1880.—(A communication.) 6d. 

The operation of treating a solution of anumonia and 
commen salt by carbonic acid gas in the manufacture 
of bicarbonate of soda is effected in an apparatus con- 
sisting of a horizontal cylinder A, capable of rota’ 
and divided by a ip wee passing from end to en 
and also by vertical diaphragms having each a central 
qpening The horizontal diaphragm is perforated. 

¢ trunnions on which the cylinder turns are hollow 
to permit the entrance and exit of the liquid and 

which enter at C, while the liquid and gases 


which have not been absorbed in the cylinder A pass 


AW 


out of it. Itcommunicates with a vertical cylinder D. 
The product of the treatment passes out t 
trunnion B, and both pure carbonic acid gas from 
calcination of the bicarbonate of soda formed in a 
previous operation, and — carbonic acid gas from 
a lime kiln pass in by it. e cylinder A is capable of 
being made to undergo, at ar intervals, a sudden 
semi-revolution by means of hydraulic cylinder P. 


2099. Catcrninc BicaRBoNATE OF Sopa PRODUCED BY 
THE AMMONIA Process, &., W. Weldon.—Dated 
24th May, 1880.—(A communication.) 6d. 

This consists in sending over and through the mass 
of the bicarbonate of soda, charged in lumps or cakes 
into a suitable aqua carbonic acid gas, whick 
has been obtained by the calcination of a previously 
treated quantity of bicarbonate of soda, and which, 
before being employed to effect the said calcination, 
has been heated to the necessary temperature for the 
special purpose. In the drawing A A are four chambers 
of brickwork, enclosed in and bound together by an 
iron envelope. A pivot rests upon the piston of a 
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hydraulic press, and the disposition is such that when 
the piston is raised the whole system of chambers is 
supported by thepivot. The case containing the cham- 
bers is susceptible ofa movement ofrotation. Near the 
bottom of each of the chambers js a grate, upon which 
the bicarbonate is placed in Nope or cakes; in the 
top of each chamber is a door by which the chamber is 
e with bicarbonate, and in one of the sides of 
each chamber is another door by which it is dis- 


2100. Expressinc Liquips FroM &c. 
Ww. 24th May, 1880.—(.4 communica- 
tion 

B is the cylinder of a powerful hydraulic press, and 
D is another hydraulic cylinder, placed so that its 
centre is in a straight line with that of B. The piston 
in D is double acting. CC are two filtering chambers 
attached to each other, and to oné¢ of the ae sup- 


porting the head of press B, and round which pillar 
they can revolve. ese bers are fitted with 


= 


pistons, which serve firstly to express Jiquid from 
the substance placed in the filtering chambers, and 
afterwards to lift out the residual cakes, the former 
as being {effected in press B, and the latter by 

e hydraulic cylinder D. The piston of press B is 


compound, and really forms two Lge one being | 


annular, and the other, placed inside the former, is 

cylindrical, the two being operated separately. 

2101. Prevestinc Deposits oR INCRUSTATION IN 
Stream Borers, Arnaud, fils, J. Moulet, and 
Ginoyer.—Dated 24th May, 1880. 2d. 

This consists in the employment of wheat bran. 

2102. Boxes, &c., FoR THE GAME OF FirTeEN, T. D. 
Macfarlanc.— Dated 24th May, 1880.—(Not proceeded 


with.) 2d. 

This consists in the ‘‘dice” or moving 
uumbered squares of plain or coloured glass, porce- 
lain, china, or other similar ware, numbered as usual 
and ornamented with designs ; second, in cutting or 
moulding small holes or tapered indentations in these 
dice, so that they can be moved from square to 
square by sliding only, without being lifted or touch: 
by means of a handle or rod with forked or poin 
ends entering these indented holes. 

2104. Pec anp APPLIANCE FOR TuNING STRINGED 
MusicaL Instruments, W. R. Lake.—Dated 24th 
May, 1880.—(4 communication.) 6d. 

This consists in a tapered peg or pin, the ends of 
which are supported in bearings in the ribs, which 
form the recessed head of the instrument, a hole 
through which the end of the string. passes, and 
adjacent thereto a groove to receive the string wound 
_— the peg, the said hole and groove being, when 

e peg is in use, within the recessed head of the 
instrument. 


2106. Macuinery ror Rutine Paper, H. J. Haddan, 
—Duted 24th May, 1880.—(4 communication.) 6d. 
The drawing shows a of a ruling head and 
clamp. The pen clamp C is supported from a bracket: 
D by adjustadle threaded pins, and their connection 
between the pins and clamp is made by a sleeve joint, 
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Te} within reach of the worker. A tightening polley is 
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YL 2086. Brusnino Apparatus, J. Bailey.—Dated 
22nd May, 1880. 4d. 
OQ 
r-#--, 
OM! | ot kt behind the back roller A and pressed under it and ‘ 
over the front roller B. The condensed or roved 
rollers over which are the in, Cc 
and D. Both the rollers A and 
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7 Fy of the tilting and adjustment of the 


which 

clamp by the several adjusting screws, and yet sus- 
tains th: ed dity. The 


e clamp with the requi 


block F is supplied with a secon block can 


be moved in a horizontal plane, and forms when in 
position a support for the clamp, which holds the pens 
clear ef the paper. 


sewn in the usual way, and india-rubber, after being 
cut to the shape — is affixed to a leather middle 
sole by solution. e sole is attached to the upper 
leathers in the usual way. 
2108. Sream Escruves anp Pumps, 4. W. Doery.— 
Dated 24th May, 1880.—(A communication.) 6d. 
This consists partly of a valve arrangement formed 
of two piston valves working one within the other, 
the outer or main steam valve being controlled by the 
live steam from behind the engine piston, while the 
inner valve is controlled by live steam acting upon its 


ends, and which has passed directly from the steam 
cylinder, but without entering the cylinder. 
drawing represents a vertical longitudinal section, 
showing the construction of the 
used in combination with a fiat valve. 


2110. Propuctye Intense Waite Licut, J. Imray.— 
Dated May, 1880. —(A communication.) 6d. 

This relates to apparatus whereby a fiame sustained 
by atmospheric air is rendered capable of producing 
the luminous effects of flames sustained by oxygen, 
such result being obtained by a preliminary heating to 
a — temperature ef the air that sustains the flame, 
so that little or none of the heat evolved at the point 
of combustion is a in heating the inert 
nitsogen. In the drawing C is the heating tube, 
around which are chambers M divided by horizontal 


partitions intocom ents N, havinga gas tube Land 
an air tube K through them. Both tubes are 
closed at bottom, are supplied at top, L with gas 
| 
ENB BR Ee 
K 
= 
=) 
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from chamber E, and K with air from an annular 
chamber B. These tubes are perforated, the jora- 
tions in the air tube being largest, and directed 
towards apertures at the side of the chamber, from 
which flames of mingled and air issue and play 
upon tube C. A branch pipe supplies air to the heat- 
ing tube C, and the heated issuing from its 
bottom meets and mingles with gas supplied to an 
annular chamber T, by a pipe from the upper gas 
chamber E. The jet from this chamber pro- 
duces an intense heat, and is on a piece of 
lime or other substance I which is rendered incan 


2ill. Screw Prore.ier, W. H. Daniels.—Dated 24th 
May, 1880. 2d. 

The blades, of which there may be any number, and 
which may be of any form, are in couples, 
open in t and behind, but closed at the outer 
extremity. By this means the water can only enter 
ao the may ts and 
rear, as screw may 
can only leave it through the opposite end of the 
screw. 


25th May, 1880.—(Not proceeded with. 

consists in constructing the steam chest and 

slide valve independent of the cylinder, and so 

arranged that the said valve and steam chest shall 
oscillating with the 


be fixed and stationary, and not 


2113. Vatve ror Arr anp CircuLatine Pumps, &c., 
W. V. Ley.— Dated 24th May, 1880.—(Not proceeded 


with.) 2d. 
This consists of a valve eomposed of an outer lining 
or sheathing of metal, such as block tin or white 
metal, and an inner core of wood, pressed paper, or 
fibrous mate 


2115. Fermenrep Beveraces, G. 0’Brien.—Dated 24th 


May, 1880. 4d. 

Cereals are heated before trituration or pulverisa- 
tion until their starehy and glutinous compounds are 
wholly or partially conve! into gums and saccha- 
rine matter. They are then pulverised and placed in 
water, and allowed to remain until the essential 
extractive matter is dissolved, after which the liquid 
and extracted matter is drawn uff and hops add 
flavour and preserve it, and to te any albu- 
minous matter. Yeast, barm, or other fermenting 
mt is then added, and if necessary isinglass to 

'y the liquid, which is then ready for bottling. 
2116. Weicuinc Scaes, W. R. Lake.—Dated 24th May, 
1880.—(4 communication. 


F represents a standard or support which is 
a segmental plate or dial vided with 
divisions and indications. The stan ies 


anu 


= tt or vertical rod or bar A extending above 


To this rod are pivotted the levers or bars 


the hand s to be instantly coupled or 
detached. the hollow D is 
fixed a cross-head E, which works up and down in 
guides and also acts as a nut working on bolt B- The 
piston H is acted upon by water, a pipe leading to the 
underside thereof and being always open to the water 
under pressure, while the upper side of the piston is, 
by a controlling slide valve, put in communication 
through an upper pipe with either the water under 
pressure or the exhaust. The slide valve is worked by 
a lever either by hand or automatically. 


2123. Apparatus For CoupLING AND UNCOUPLING 
Rattway or Wacons, W. Harrison and D. 
Lomax.— Dated 25th May, 1880. 6d 

This ists of an apparatus in which a cross shaft 
carrying arms or levers raises or lowers the shackle or 

to positi 


2124. Sroprine Springs, Warer Veins, CREVICES, 
&c., P. J. Martini and A. W. Miller.—Dated 25th 


May, 1880. 
This d method of application 


hi 


8d 
ists in the 
of pneumatic or hydraulic pressure for, in the first 
instance, stopping the outflow of water from sprin, 
or water courses and hollows in concrete beds, roc 
fissures, and other yee, and then increasing such 
pressures for and by forcing in cement, mortar, or 
other suitable thin fluid binding material, and so 
thor hly closing up the spring courses or fissures 
and hollows. 
2127. Mayuracture or Rotts anp 

25th May, 1880.—(4 communica- 
This consists in forming the shaft or axle on which 
the is be a hollow 
opening exten: cen rough it, and securing 
on the said hollow —~y 4 outer shell forming the 
working surface of the roll or pinion. 
2128. Rotiers or Grain Router MILLs, R. H. Hay. 

--Dated 25th May, 1889. 2d. 

These rollers are made of a composition of emery, 
corundum, ground quartz, burr, or other granu- 
lated or powdered substance, with esive or other 
binding cement, which sets hard and tough without 
the application of heat. 


2129. CoLourep oR ORNAMENTAL PAPER AND CARD- 
BOARD, J. H. Johnson.—Dated 25th May, 1880. - (A 
communication.) 6d. 

The pes is coloured on one side only as it passes 
through the pressing rolls of the paper-making 
by causing a diluted solution of colouring 


C and D; to one end of each of these levers is pivotted 
or connected an upright bar B!, she — end of 
which carries the scale basin or platform B. To one 
end of the lever D two rods are connected, provided 
with weights, which -erve as a counterweight to 
return the index har or pointer to its normal posi- 
tion, and to ensure une indication on the dial 
of the weight or article in the seale. 


2118. Strpmsc Roors ror Hor-nouses, &c., F. H. F. 
Engel.— Dated 24th May, 1880.—(A communication.) 


6d. 
The different sections of the roof are made to slide 
it. 


of one rests on the back 
The lowest section is 


connected to a cord whereby it is pulled upwards and 
its rear end comes in contact with an angle piece at 
th2 rear edge of the one above it, which is also pulled 
upwards and in its turn operates 

so on. 


2119. Counrerpoisinc THE WeIcuTs or Bopies For 
TRANSPORTATION, P. A. Maignen.—Dated 25th May, 
1880.—(4 communication.) 6d. 

This consists in an improved method of an 
apparatus for counterpoising, by means of water, air, 
or gas, the weight of bodies to be transported by land 


or along . The drawing shows a longitudinal 
of of the Ais the 
piston, B the frame, and C the way or track. The bodies 


to be transported rest on the upper part of the piston. 
The in which case 
‘or the purpose of su ng the p! of any water or 
air pod mg from the Rode or cushion of the same 
contained by the frame, such supply being effected by 
other suitable and known 
provided with wheels, 
not in use, are —— 


ion. 
2121. SussTance vor REPLACING THE GUTTA-PERCHA, 
E. Mourlot, jils.—Dated 25th May, 1880. 2d. 
tus over an 
tree, and 
preferably the outer bark. 
2122. Hypravutic Sreerinc Apparatus, A. 
Lofargue.—Dated 25th May, 1880. 
Over the rudder-head A is a screw bolt B with a 


two discs, the bolt being 
a hich enables 


eylinders. 


slip ring, w! 


matter to flow into the angle formed between the 
pressing roller and the wet web of paper, so as to 
accumu in front of the roller, and spreai 
uniformly over the upper surface of the paper. F is 
the web of paper, G the upper pressing roller. A 


being effected by the heat produced by such com- 


2135. Ewricuina Gas sy ApmixturE of Hypro- 
CARBON Vapour, J. Livesey. —Dated 25th May, 1880. 

vessel made in two parts screwed together, 
and within it is a second vessel B open at top and 
charged with hydro-carbon. The burner D is fixed on 
top of a copper tube E which descends into the hydro- 
carbon, the lower part being perforated and contain- 
ing a porous wick. Close to the burner is fixed a 
copper piece G, shaped so as to be heated by the oe 
flame, such heat being conducted by tube E to 
hydro-carbon, The gas enters the vessel A at the 


ascends round vessel B, and then enters 
tothe burner. The heat imparted 
to the hydro-carbon causes it to evaporate, and the 
vapours mingle with the gas on its way to the burner. 
2137. Mareriats ror Fitrration anp DecoLourisa- 
tion, C. G. Pfander.—Dated 25th May, 1880. 4d. 


bottom, and 
tube E and 


The materials consist of dried or baked granulated 
clay, animalised by exposure to heat, together with 
animal matter. 

2188. Heat Stivrener ror Boots anp W. 
Clark.—Dated 25th May, 1880.—(4 communication.) 


The stiffener is composed of wood so shaped that the 
grain thereof shall run longitudinally of the st:Zener. 


2139. Borrte J. Doust.—Dated 25th Mi 
— communication.)—(Not proceeded with} 


The fastener consists of two parallel limbs, which 
are hinged to the cap at their upper ends, and at their 
lower ends, are bent into the form of a bow, which 
embraces the neck of the bottle, and is formed with 
an eye or loop at each end, in order that the stopper 
may be secured by wire and sealed. The bow has an 
inward set so that it may be swung under the lip on the 
neck of the bottle when turned down thereon, where 
the cap with its lining or cushion is firmly 

upon the mouth of the bottle. 


2140. Arranarus ror CHECKING THE RecEIFT oF 
Money, H. B. &lliott.—Dated 25th May, 1880. 6d. 
This consists in the epglientins and employment of 
an electrical indicator placed either in ximity to 
the money till, or arranged in the room at the ot 

the bar, or in any other convenient situation. 


aes Cricket Bats, J. Caffery.—Dated 26th May, 1880. 


This consists ci in the application and use 
of a case made on india-rubber 


solution to flow 
angle formed between the mf roller and the surface 
of pe The excess of colour flows into the 
gutter 


2130. Repucinc Stones to Fracments, Sir F. C. 
Knowles.— Dated 25th May, 1880.—(Not proceeded 
with.) 2d. 


in placing the reduced substance 
within a furnace or kiln, and heated to a cherry-red 
; it is then drawn in its heated —_ 


head 


to a gutter C and conducts it to the 


position, which is so made and fitted as to entirely 
surround that part of the bat handle which is usually 
stringed. 
2147. Exscrric Apparatus, W. L. Wise.— 
Dated 26th May, 1880.—(A communication.)—({ Not 
‘oceeded with.) 2d. 
relates to means whereby two pencils or car- 
bons, each formed as an arc of a circle, are kept with 
their upper extremities or nee in proper relative 
positions, notwithstanding the consumption, wasting, 
or wear due to the action of the eurrent pro- 
ducing the light. 
2148. Se.r-acrinc Tempies ror Looms, G, Harling. 
—Dated 26th May, 1880. 
ists in bining the “‘ star temple” and 
“segment” or roller tem into one temple. Ais 
the star temple supported in bracket B, and C are the 


or 
cold are mechanically 
crushed. 
2181. Fitrerinc Apparatus, G. H. Moore.—Dated 25th 
May, 1880.—(Complete.) 6d. 

The filtering cylinder E is secured to a flange inside 
the casing A, which is fitted with top and bottom 
heads Band C. The cylinder E is perforated, and its 
inner side is covered with a strainer lining H of fine 

cloth. An end compressor I, and another J, are 
fitted on a central spindle with right and left-handed 
screw threacs, so as to cause the oe to 
or recede from each other. The lower com- 


bears a hollow cone frustrum M, the wall 


of 

and outwardly coated with 
The loose filtering material is con- 
tained within the compartment formed by the 
lind end , and the cone 

pressors, and the fluid is filtered by 

passing from the outside of the filtering cylinder 


through the orations in the cylinder wall and 
om the filtering material to the inside of the cone 
rustrum. 


2133. Hyprocarson Vapour GENERATORS AND 
Burners, 8. Pitt.—Dated 25th May, 1880.—(A 
communication.) —(Not proceeded with.) 4d. 

This relates to hydrocarbon burners, in which the 
hydrocarbon is vaporised and mingled with superheated 


temples capable of revolving on a stud D 
[2148 | 


also attached to bracket B. The star wheel and seg- 
ments are covered and protected by a hinged cover 
bog is easily lifted to insert the selvage of the 
2149. Expiosive Compounn, W. R. Lake.—Dated 26th 
May, communication.)—(Not proceeded 


with, 
This consists of nitro-glycerine, 60 parts ; nitrate ef 
potassium, of sodium, or of ammonia, 16 parts ; pal- 
mitic acidulated oxide of cetyl, 1 part ; carbonate of 
lime, 1 part ; lignine, 6 parts; wood or animal char- 
coal or peat moss, 16 parts. 
2150. Buckugs on FOR THE SUSPENSION OF 
Trousers, &., G. Walker.—Dated 26th May, 1880. 


ment o! es and apertures entations, or recesses, 
and modifications thereof, with buckles or clips. 
2152. Screwino Tackie, W. G. Causer.—Dated 26th 

May, 1880.—(Not proceeded with.) 2d. 

This relates to the stocks and dies employed in screw- 
ing various descriptions of metal tubes and bolts, and 
also to the dies employed in screwing 
machines. 

2153. Exvetores, Wrarr’ &c., B. A. Brydges.— 
Dated 26th May, 1880.--( communreation. )—(Not 
viding each envelope, wrapper, 
during the manufacture of the same, 
in such 

manner that 
other covering can 
of the said threads 
2154. Reep Oraans, &c., W. R. Lake.—Dated 26th 

May, 1880.—(A communication.) 8d. 

This comprises, First, a strip of paper or other suit- 
able material having perforations : in 
rows or lines; Secondly, the combination with a 


be 


steam before its combustion, the vaporisation of the 
carbon the and super! of the steam 


valve of an organ reed or the like, of two levers whieh 
are arranged in such relation to said valve and con- 
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2107. Boots anp C. King.—Dated 24th May, © 
1880.—(Not proceeded with.) 2d. 
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nected therewith, and also arranged in such relation 
to two rows of perforations in « perforated strip dis- 
in the relation above described, that under the 
vel of such perforated strip is secured through the 
one lever and one row of such perforations an opening 
of the vaive, through the other lever and the other 
row of such perforations a closing of the valve. 
2155. Currine TooLs Toot Houpers, H. Kinsey 
and @. Challenger.—Dated 26th May, 1880.—(Not 


with.) 2d. 
@ tool is made with one spiral groove running a 
portion or the whole of its len The nose or 
cutting part of the tool is so formed that it can be 
reset by grinding, without the necessity of reforging 
or tempering. The holder is ef a square or r lar 
section, having a hole through it lengthwise of the 
same diameter as the tool, the bolder hav a slit 
along one side, which allows it to grip the tool when 
pressure is applied to the said holder. 

2156. Impartine Rotary Motion to Macuinery, M. 
Cavalerie.—Dated 27th May, 1880. 6d, 

This consists, First, in the application of the weight 
of two levers as motive power ; Secondly, in the com- 
bination of these two levers to set the fly-wheel in 
motion and give it great speed. 

2167. Divipixc or SEPARATING APPARATUS FOR CKss- 
poos, &c., J. Lesueur.—Dated 27th May, 1880.— 
(Not proceeded with) 2d. 

The main feature consists in the application of a 
bottomless cylinder open or perfora‘ on all sides, 
introduced into a box or seat, and having a movable 
or pivotting bottom closing plate, also with openings 
or perforations. 

2158. Fasrenixos ror Leooines anp Garters, &c., 
B. Birnbawm.—Dated 27th May, 1880. 4d. 

This consists in arranging or combining the parts or 
fastenings for leggings and guaiters, &c., whereby a 
hinged piece or latch is employed to prevent the 
separation of the connected parts. 

2159. Manvracrure or CarpBoarn, &c., R. Shackle- 
ton. — Dated 27th May, 1880. 6d. 

This consists in the combination of parts for the 
pasting together of webs of paper, of drying, pressing, 
calendering, slitting, and cutting the cardboard in one 
machine without the intervention of manual labour. 
2160. Manvracture, Empossinc COLOURING OF 

Panets, &., F. Walton.—Dated 27th 
May, 1880. 8d. 

This consists in the facture of an b d 
and coloured fabric by eens a plastic composition 
upon a suitable backing material, embossing or raising 
a pattern in relief upon the plastic composition by 
means of a suitably engraved roller, and then whilst 
the compound fabric is still upon the surface which 
supported it when it was embossed, printing colour 
on to the embossed surface by means of printing 
rollers so as to register tely with the emb 
or raised surface. 

2162. Puorocrarnic Emvutsions, B. A. Brydges.— 
Dated 27th May, 1880.—(A communication) 4d. 

This consists in employing a solvent which will 
dissolve bromide of silver, gelatine, and pyroxiline. 
The solvents are the various organic acids, viz. : The 
inferior members of the fatty acids, such as formic 
acid, acetic acid, propionic acid, &., and their 
derivatives or mixtures of the same, alone or with 
methylated spirit, ethyl-alcohol, &. 

2164. Vevocirepes, &c., C. R. Garrard.—Dated 27th 
May, 1880. 6d. 

This consists, First, in a tricycle or three-wheeled 
velocipede, of a driving wheel behind the rider 
centrally placed in the width of the machine, and 
driven by a chain or equivalent device from and ata 
higher speed than the crank shaft. Secondly, of a 
double or divided saddle spring for bicycles, so 

as to be — of dipping past eac’ side of 

the back bone, and being upon movable links lying{in 
their normal position upwards and forwards, and 
g a tendency to that ition, but capable of 
being moved backwards at the rider's will; Thirdly, 
of a driving band com of one or more metal 
bands pierced with holes to receive the teeth or pro- 

jections of the pulleys, and separated or not by a 

strip of leather, india-rubber, or other pliable material. 

2165. Sarety Apparatus FoR STIRRUP-LEATHERS AND 
Harness, L. Silvermann and B. Rishton.—Dated 
27th May, 1880.—(Not proceeded with.) 2d. 

The apparatus is made in the form of a square with 
two sides prolonged. Across the open end thus left 
there closes a hinged piece which is held in position 
by a detent hinged on the opposite side. This detent 
is retained in its place by a spring strong enough to 
resist any ordinary shock. The detent is releasable 
by the sudden and heavy pull of « cord attached to it. 

e cord is attached to the person of the rider when 
used for stirrup leathers, or conveyed to the reach of 
the driver when used on harness. 

2166. Brake ror Wueets, J. 
Dated 27th May, 1880.—( Not proceeded with.) 2d. 

This brake hanism is act th 


2167. Looms, P. and J. Banks and W. Slater. —Dated 
27th May, 1880.—(Not proceeded with.) 2d. 
The barrels which actuate the pegged lays or cards 
are operated direct from the tappet shaft. 
2168. Grain Weicuine Apparatus, W. BR. Lake, 
Dated 27th May, 1880.—(A communication.) 8d. 
The frame A supports a hopper B formed with two 
compartments, one contrac’ near the bottom and 
then gradually enlarged to the bottom, so as to 
suddenly discharge a portion of the grain when the 
valve at bottom is opened. The hopper is mounted on 
rocking frame F to the rear end and to each side of 
which are pivotted on knife M the links N 
pivotted at their lower ends to a platform 0O, the rear 


end of which is supported by knife edges 8. The 
upper side of the platform has rails on which travels 
a weight V, below which is a graduated beam. The 
grain enters at G and to one of the compart- 
ments of hop 


169. W. Palmer.—Dated 27th May, 

1880.—(Not proceeded with.) 2d. 

In order to prevent the cover blowing inside out a 
light wire is fitted from the tip of each rib to a ring 
arranged upon the handle between the upper stop pin 
and the top notch, 


21'70. APPARATUS FoR MAKING C. 
— Dated 27th May, 1880.-—(A communication. )—{ Not 
proceeded with.) 2d. 

This relates to an arrang t for ting the 
ribbon or cloth in which the rolling operation is carried 
out, and in devices for preventing the cigarette from 
becoming too tight while being made. 

2173. Apparatus for Reoutatinc Supply oF 
Sream to Stream Evoines, F. W. Durham.—Dated 
28th May, 1880. 6d. 

A is a casing having trunnions mounted in bearings 
BB. This onng is caused to revolve by a band on a 
pulley C attached to the casing, or by other suitable 
gear connecting it to the shaft of the engine to be 
regulated. Within the casing there is a paddle or 
wheel having blades fixed on a central spindle E, 
which extends through packing in one of the 
trunnions of the casing, and has fixed on its external 


ee a toothed segment F, which gears with a rack G 
xed on the slide rod of the auxiliary cylinders 
supplied with steam or water under pressure lon the 
engine boiler. The piston rod of the cylinder is con- 
nected by suitable cranks or rods to the throttle or 
other regulating valve of the engine. 
2174. Insectors, C. M. Sombart.—Dated 28th May, 
1880.—(A communication.) 4d. 
is consists of the arrangement of a movable 
steam nozzle L by means of which the admission of 
the water is regulated and the injector is allowed to 
work with variable pressure steam. Water is 


admitted at B and steam at A. The steam nozzle Dis 
provided with a conical fitting, and when the injector 
is at rest it effects a perfect shut-off of the steam 
towards the water side. 


2176. Towacco Spixninc Macutnes, £. J. Kennedy.— 
Dated 28th a 1880.—(Not proceeded with.) 2d. 


The op of sf g and rolling tobacco are 
effected at the same time by causing a reel or bobbin 
of special construction to act as a rolling machine, on 
which the spun tobacco may be wound in a manner 
which renders unnecessary the removul of the reel 
from the machine to the rolling room, and the uncoil- 
ing of the tobacco therefrom, for the purpose of making 
the ordinary rolls. 


2178. Apparatus ror Raisine VESSELS, W. C. Brown. 
—Dated 28th May, 1880. 8d. 

This relates to the application of carbon compounds 
contained in vessels, for the regulated evolution of 
gases applied to the inflation or charging of floating 
or submerged bags or other vessels or structures. 
2179. Hottow Guiass Rervectors ror Lamps, &c., 

A, Specht.—Dated 28th May, 1880.—(4 communica- 


tion.) 6d. 

A hollow glass reflector coated inside with silver is 
in the form of a cupola and may be put over the 
cylinder of a lamp so as to reflect the light either 
dowuwards or sideways. 


2181. Gas Motor Exaings, C. 7. Wordsworth.—Dated 
28th May, 1880.—( Not proceeded with.) 4d. 

This relates to engines in which two pistons are 
employed, both working in a vertical cylinder, and 
tween which pistons the gaseous mixture 
expicded. The improvements consist in an arrange- 
ment for gripping or holding the loose = after it 

has been thrown upwards from the working piston. 

2182. Facturramine THe ConTROL AND OPERATION OF 
TorPepo Boats, W. R. Lake.—Dated 28th May, 
1880—.(A communication.) 6d. 

So as to indicate the ition of the boat to the 
operator on shore, two guides A, capable of being raised 
and lowered, turns on horizontal shafts. On a bed- 
plate within the boat are two cylinders B with pistons 
connected by their rods to an oscillating beam ©, to 
the pivot of which is secured one of the guide rods, 
the other being connected thereto by a bar. The second 
guide rod is pivotted at its lower end to a bracket 
secured to the hull of the boat. One of the pistons is 
acted on by the carbonic acid or other gas in the 
reservoir, the admission of which is controlled by a 
slide valve operated through a series of levers by the 
electro-magnet D, included in the cireuit of cable or 
conductor, and is controlled by currents sent through 
the latter from the shore. The other cylinder serves 
as a cushioning cylinder to prevent any too violent or 
sudden movement in the elevation or depression of 
the guide rods, for which purpose it is filled with any 
suitable liquid, which passes from one side to the 
other of the piston, Fig. 2 shows a lamp to be 
attached to the guide rods, and Fig. 8 shows the 
means for heating the carbonic acid gas to be used as 
the motive power, and it consists of an air chamber F 
and a gas bo em gr or heating chamber G, the lower 
portion of which is surrounded by a tank Hin which 


is a perforated plate, the between it and the 
bottom of the tank being with sponge saturated 
with alcohol. The air vessel and lower end of the 
tank are connected by a pipe having a throttle valve, 
the stem of which is connected to a piston within a 
small cylinder. Above the plate in the tank is a 
perforated box containing a vial of ee acid, 
surrounded by a mixture of chlorate of potash and 


{_ 


white sugar. In connection with this box is a small 
cylinder, the end of whose m rod nearly touches 
the vial. To one end of this cylinder is ted a 


same centre of motion, and by means of shives car- 
ried by the shuttle-box levers and chains, or equiva- 
lents thereon extended over other opposing shives on 
fixed or movable studs, two of the levers are, by their 
changes of position, enabled to place opposite the lay 
any one of a series of four shuttle-boxes. The dents 
of the reed strike the weft as the shed is closed, and 
remain in contact therewith during the time that 
they take up the mechanism operates to take up the 
slack in the cloth made by that blow of the reed, and 
the reed remains in contact with the weft, while the 
next shed to receive the next shot of filling is almost 
formed, or is sufficiently sprung to receive tks shuttle. 


2198. Macrine Betts, &., J. Paton.—Dated 29th 
May, 1880, 6d. 

This consists in the facture of shine belts 
and machine belt laces from tubular, flat, or round 
plaited fabrics or braids. 

2202. FLour Miuts, L. Varicas.—Dated 29th May, 
1880. -(A communication.) 6d. 

This relates to the method of collecting dust of flour 
or grain from a plant of milling machinery operating 
upon a given grade of material, and consists in 
inducing air currents from the various machines and 
devices of said plant to a dust-catching screen or 
screens, from which the collected dust is returned to 
its appropriate grade, 


22077. Conpuctors or Licurninc, C. Wolff.—Dated 
81st May, 1880.—(A communication.) 4d. 

This consists, First, in introducing between the 
point and the rod to which it is fixed a ncn-con- 
ductor. All pieces to be fastened to one another must 
be shaped slightly conical. Secondly, in introducing 
a malleable object between the point and the non- 


pipe J, — which gas enters and forces the piston 
rod against the vial. which is thereby broken, igniti 


t m the latter and the rod, or 
between the point and the non-conductor only, or 
bet the non duct: 


the surrounding material, w thus ignites the 
fumes of the alcohol, and so heats and expands the 
gas entering chamber G. 


2183. Improvements Rattway SIGNALLING 
Ratus, Charles E. Spagnoletti.—Dated 28th May, 
1880. 

The inventor attaches a doubly-slotted wheel or a 
catch lock tothe signal frame. To this is fixed a balance 
weight, and on the lever frame is a spring and stop 
Re for relocking the lever. A disc shows when the 

ock is “‘on” or ‘‘ off.” By these means the lever is 

kept locked or released by the signalman in advance. 

A shows lever frame, B lever, C lock, D electrically- 

actuated lock, better understood by discussing the 

action. A plunger is p causing current to go 
through N, Fig. 2, to O, thence by P and Q to earth or 
line, also through line to F, Fig. 1, thence to earth. 

, Fig. 2, is locked by P, and E, Fig. 1, is locked by J. 
The lock D is pulled out of lever lock C and the 


FIc.| 


B FIC. 


° 


me pd lock G is released. The lever can now be 
pulled over, and on doing so a stud lifts a spring, when 
the balance weight again locks the lever, the indicator 
showing the action. The train presses down C, Fig. 3, 
and causes contact at G. A current passes, and 
releases armature O to reconnect the line wires; E1 
rod, so that armature E can be actuated by hand. 
Thus the inventor arranges that after the signal is 
moved, the signalmen have no _— to alter it till 
the train has d down C. The claims are (1) the 
arrangement on lever frame, (2)the releasing relay, &c., 
oO the arrangement by which the train releases relay, 
(4) the arrangement by which slip coaches are made to 
reset the apparatus, and (5) the train describer, a 
portion of the apparatus by means of which the kind 
of train can be signalled. 


2184. Bankers’ Curovss, &c., A. A. Nesbit.—Dated 
28th May, 1880. 4d. 

In order to ee oy fraudulent alterations ordinary 
paper is employed, and the printed matter is 
duced partly with an acid ink and partly with an 
alkaline ink, the same colouring matter being used 
for both inks. 

2185. CrusHine, DistnTEGRATING, GRINDING, &., G. 
B. Sherwin.— Dated 28th May, 1880. 6d. 

The drawing shows a plan of the apparatus, and it 
consists of two rollers D bet ween which the material is 
crushed. On the axis of these rollers are worm wheels 
B, with which gear worms A on the driving sheft, 
one worm being right-handed and the other left- 
handed, so as to rotate the rollers in opposite direc- 


TIS 
tions. The of one of the rollers are adjust- 
able. The ma having thus received a 
crushing is fed into a pulveriser or tegrator 


similar to the one described in patents No. 5056, a.p. 
1876, and No. 473, a.p. 1878. 


2189. Preservine Meat, W. C. Marshall.—Dated 
29th May, 1880. 4d. 

This consists in the following operations, viz., First, 
curing the meat; Secondly, cooking it; Thirdly, 
putting it in bladders or intestines ; Fourthly, ex- 
posing the packages to pressure, and finally drying 
said packages. 

2190. Manuracture or Typrs, &c., C. D. Abel.— 
ted 29th May, 1880.—(A communication.) 6d. 

This relates to the manufacture of type, &e., of 
porcelain or other ceramic paste instead of wood or 
metal. The moulds are made of pl.ater of Paris run 
in a liquid form, while the patterns of the type, &e. 
are of wood or other suitable material. Each mould 
is in two parts, one containing the recessed of the 
type to be produced, while the other serves as cover, 
and is fit to the first-named part in any suitable 
manner. 

2195. Looms, W. Morgan-Brown.—Dated 29th May, 
1880. -(4 commnzication.) 18. 10d. 

The primary and second levers for each series of 

shuttle-boxes are so located as to be turned about the 


and the rod only. 


2211. Errecrinc THERMO-DYNAMIC ACTION IN STEAM 
Enoines, J. Imray.—Dated 31st May, 1880.—(4 
communication.) 6d. 

A is the boiler; B the cylinder with its slide C, and 
iston D of any construction ; E is the recipient, and 
the condensing vessel containing water tubes K. 

The pi G and P supply steam from the boiler 

respectively to the ejectors H and N, each of which 

bas a check valve. The exhaust steam from the 
cylinder B flows, by a pipe J, to the vessel F, where it 
is partly d d The d d vapour is 


drawn from F by the ejector N, and forced into the 
recipient E, where it is drawn by the ejector H and 
forced by the pipe I to the slide case supplying the 
cylinder. The vapour generated from the water in K 
may be led by a pipe to the ashpit of the boiler, so_as 
to avoid waste of heat. 


— Looms, &c., J. Northrop.—Dated 1st June, 1880. 


To the end of the going part A of a loom is secured 
a bracket B with a projecting lug carrying a stud, on 
which works a lever E, —— a rocking motion by 
means of a buffer strap secu to the top arm bya 
bolt and nut, so that when the shuttle strikes the 
picker a counteraction is given to the lever E bya 
check strap secured to the lower arm of the lever by 
a bolt and pin, and to keep the strap in working posi- 
tion a plate is fitted over it. The rocking motion of E 
gives a lifting motion to the stop finger or trap K, and 
allows it to travel freely over the frog Z when picking. 
The boss L of the stop finger works onapin M secured 
in lugs on the underside of the bracket B, and on top 
of the finger are lugs O, in which is fitted a pin on 
which works a rod, the top end of which works ona 

in fitted in the end of a horizontal arm formed on 
ever E. The bottom end of the lower arm of lever E 
has a bent finger having a recess, and when required 
to keep open to find the pick a small bolt W is drawn 
into the recess, thus stopping the rocking of lever E. 
On the shuttle striking the picker the bent finger is 
withdrawn. The frog Z is made with a projection X, 
and when an obstruction takes place in the nom the 
finger or trap K is caused to drop, and the end of the 
finger is brought in contact with the projection X 
giving a forward movement to the frog and arm Y, 
which actuate a lever working on a stud which 


forces out an arm bringing a shoe V in contact 
with the fiy-wheel G of the loom, so that when an 
obstruction takes place in the travel of the shuttle, or 
if the shuttle stops in any of its travel, the shoe 
pase on the fly-wheel and stops it, so as to prevent 

jury to the cog-wheels and sword, all the force of the 
loom coming on the fly-wheel. 


2349. Lusricatine Apparatus, J. A. and J. Hopkin- 
son.— Dated 10th June, 1880. 6d. 

The lubricant is contained in the cup A, at the 
bottom of which is an orifice extending through its 
neck, and provided with a valve B arranged so as 
to close the orifice by its upward movement, caused 


by the pressure in the steam cylinder to which the 
lubricator is ap, or by a spring C. The valve 
will leave its seat when there is a vacuum in the 
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cylinder. D is a pin to regulate the quantity of 

lubricat admitted to the cylinder. 

2445. Froats anp ApparatTcs FoR INDICATING THE 
Water Lever ix Steam Borers, F. Ladry.— 
Dated 16th June, 1880. 6d. 

Taside the boiler is a hollow float traversed by a 
tube, through which passes a rod F by which it is 
connected to the indicating mechanism. Thé float 
has a tube bent at its upper extremity in the form of 
a syphon, the long lég of which descends nearly to the 
bottom of the float, whilst the short leg debouches at 
a little above the upper part of the float. This tube 
provides free access for the steam to the interior of 
the float, so as to balance the pressure on the exterior, 
and obviate the liability of the crushing of the float. 
The indicating mechanism consists of a lever E 
enclosed ina cast iron chamber A attached to a flange 
on top of the boiler, such lever being connected at one 
end to the upper extremty of the rod F attached to 


the float, and at the other extremity*is fast on a 
spindle L working in bearings in the sides of chamber 
A. One extremity of L projects through the sides of 
the chamber A, and carries a needle to indicate the 
level of water in the boiler on a graduated scale H. 
The spindle L has a collar which acts as a valve per- 
forated with two holes which can correspond with a 
hole in the bearings in communication with a steam 
whistle carried by a boss on the bearing. Stops are 
provided to close an electric circuit by means of the 
pointer, and so cause the ringing of bells. 

2292. Weavixc axp Fast Pitt 
Faprics, J., J.. and T. Me lodew, J. Lees, and J. 
Hardy.— Dated 7th June, 1880. 6d. . 

This consists of a peculiar arrangement and combi- 
nation of weft threads end warp threads by forming 
a twitch or lock, and using a variable pick with this 
twitch or lock before or after the back pick, thereby 
making the pile perfectly fast, securing a better face, 
and effectually preventing the racy or twilly appear- 
ance to fast-pile fabric. 

2341. ManuracturE oF Paper rrom Srraw, 
&c., W. Morgan-Brown.— Dated 10th June, 1880.-- 
(4 communication.) 4d. 

This consists in baking or roasting the materials 
without moisture previous to boiling them in chemical 
solutions or otherwise for the purpose of disintegrat- 


2586. Brsocutar Giasses aNp Specracies, J. P. 
Michaéls.— Dated 25th June, 1880.—(Complete.) 4d. 
Movable regulators E are employed, having their 
development outside the contracting spring C, and 
when the g! are opened the regulators project 
in such a manner and at such an angle within the 
weed of the glasses that the extremities of the regu- 
can bestride the upper part of the nose, and 


abut under and against the soft parts of the eye- 
brow near the angle of the eyebrow and the nose. e 
upward pressure produced by the action of the con- 
traction spring causes the regulators to seek a place of 
rest under the eyebrow arch, and hence perfect adhe- 
sion and stability are obtained. 


2745. Grain Bispinc Mecuanism For HARVESTING 
Macuines, W. R. Lake.—Dated 5th July, 1880.—(A 
communication.) 6d. 

The binder frame can rotate cr oscillate on a pin, 
and the end has a guide opening. Below the frame, 
and sliding in bearings, is > composed of two 


* looping jaws, which, when closed, form a single hook. 


One jaw is attached toa spindle, having at the end 
opposite the jaw a k and friction roiler. Secured 
to the bearings is a guide, to which a spring is attached. 
The looper has a projection, which slides in a slot in 
the binder frame, and it is thereby prevented from 
rotating. Pivotted in the path of the roller on the 
binder frame is a cam-dog with an inclined face, 
which rests againsta pin. There is a pivotted cord 
gatherer, the jaw of which slides upon one side of a 

ide-way, and upon the underside of this jaw is a 
Ca Under the binder frame, beside the looper, is 
the cord holder, consisting of a stationary piece with 
fingers, and a spring piece with corresponding fingers. 
A sliding piece has a series of curved fingers having 
shoulders the cord fi 
forming the holder. A spring lever pushes the 
over the end of the looper during the formation of the 
knot. 


2958. Loc or Sprep InpicaTor For Snips, J. R. 
Neill.—Dated 17th July, 1880. 6d. 

This consists in the combination of the parts of a 
log or indicator for recording the speed of ships with a 
pressure-receiving disc in the water, connected to re- 
acting springs, divided index dial and pointer, and 
fittings connected therewith on board the ship. 
3835. Sprinc Scaves, C. C. and L. B. Parker.—Dated 

22nd September, 1880.—(Complete.) 4d. 

Acylindrical casing contains the spiral spring A, 
and the bar B having graduations on its faces. The 


casing is composed of a coil of wire, the coils of which 
are compressed together and heli by solder. To the 
end of the casing are secured caps, the lower one with 
a hook E, to which the object to be weighed is sus- 
pended. The bar B at its lower end is split and bent 
outward to forma bearing for the lower end of the 
spring, the upper end of which is secured to the top 
cap. A metal bail is ape to the top end of the 
bar, and closes down over the casing when not in use, 


its top end being formed with a nitch to form a seat 
for the hook E. ) geome: Ses secured to it a guide 
plate to receive a slide, having on its upper end a 
pointer, the slide being graduated and bered to 
correspond with the graduati bers on the 


and 
bar B. This slide and pointer form an indicator. 


3785. Cansurerrine Gas anp Arr, W. M. Jackson.— 
Dated 8th September, 1880.—(Complete.) 6d. 

A represents the carburetting vessel, A, the gas 
inlet, and Aq the gas outlet ; B represents the reservoir 
for the liquid hydrocarbon ; and C the charging vessel. 
The carburetter consists of a shallow tray or box 
having a rim projecting outward. (C, is the cover in 
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which the inlets A and Ag are placed. The cover is 
provided with deflector plates D, by means of which 
the gas is forced to take a more circuitous 

over the ae hydrocarbon, which being very volatile 
is absorbed by the gas. 


3881. Drvixo Correz, Grary, &c., A. M. Clark.— 
Dated 24th September, 1880.—(A communication. )— 
(Complete.) 4d. 

This drying apparatus consists essentially of a closed 


chamber A provided with perforated bottom, closed 
top E, and chimney C, and having combined with it 
asteam coil beneath the bottom, steam aspirstor D, 
placed in the chimney, and a suitable steam generator. 


. ExpLosive Compounps, M. Tschirner.—Dated 
22nd September, 1880.—(Complete.) 2d. 
This consists in the combination of the nitro- 
phenols, with Jother oxidising or gas-producing salts 
or ingredients. 


3906. Apparatus ror GLass oF TANK 
Furnaces, W. Horn and R. Bell.—Dated 27th Sep- 
tember, 1880.—(Complete.) 4d. 

This relates to improvements on patents No. 4780, 
dated llth Dec., 1876, and No. 4768, dated 22nd Nov., 

1879, and consists in the construction of fioating 

vessels or boats used when working out glass from 

tank furnaces without partitions or dams, and with 
one or more inlet holes or passages extending from 
the bottom of the inside to the outer side. 


4034. Tureaprne Bott Bianks Screw BLANKs, 
Pitt.—- Dated 5th October, 1880.—(A communi- 


8d. 

The bolt blanks are tak<n automatically one at a 
time from a holder and the screw thread cut thereon 
by holding the blank stationary while a screw die is 
revolved and advanced upon the bolt point, and after 
the thread is cut the revolution of the die is reversed 
so as to back it off the bolt point. The die is thus 
revolved in alternately a directions, and the 
extent of the screw th formed on the blank is 
determined by the duration of the revolution of the 
die before rev 


Sovrh — Visitors 
ag | the week ending Dec. 25th, 1880 :— 
On Monday and Tuesday, free, from 10 a.m. 
to 10 p.m., Museum, 3892; mercantile marine, 
—_—s tiaterials, and other collections, 1098. 
On Wednesday, Thursday and og a 
sion 6d., from 10 a.m. till 4 p.m., a, 
886 ; mercantile marine, building materials, an 
of corresponding week in former years, > 
Total from the opening the Museum, 19,557,884. 


Eastern Rartwars.—Negotiations have been 
going on for some time between the Hungarian 
overnment on the one hand and the newly- 
established Landerbank and the Railway Bank, 
established by the same French financial com- 
ny in Pesth, on the other, about the 
uilding of the railway line from Pesth to 
Bel; e to join there the Servian lines. From 
what has transpired it appears that the 
combination proposed aims at the formation 
of a great international railway company, 
the network of which is to extend from 
Pesth over Belgrade and Sofia to Con- 
stantinople in the one direction and from 
Belgrade to Mitrovitza and Salonica, in the other 
direction. Overtures in this respect are said to 
have been made to the Servian Government and 
on the other side to the Société d’ Exploitation 
of the Turkish railways, the head-quarters of 
which are now at Vienna and which is in posses- 
sion of the further ends of the line towards 
Constantinople and Salonica. ‘The project is no 
doubt very large and bold, and is one in which 
it will not be easy to harmonise the many 
ae and dive t interests which are in- 
volved, 


PRICES CURRENT. 

Tar following prices are corrected up to last night, 

ers are pared quo erent terms for s) 

cial pooh .It is obviously impossible to 
these cases and terms, or to give more than the market 
quotations and makers’ prices. Readers should also 
refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


ScoTrLanp— £8. d. | ScoTLanp— £8. 4, 
G.m.b.—No.1 .. 2126) Glengarnock— 


No.8 ..2106} No... .. 
Coltness—No.1.. 3 3 0) No.8.. .. .. 2166 
No.2.. 218 0} At 
Summ | Bhotte—No.1 .. 3 26 
0. | 
Monkland—No. 1 2 12 6 
No. 8 2 10 
Qlyde—No.1 ..2126| Nol... 40 
Govan—No.1 ..2120 No.8 .. .. ..1196 
No.3 ..2106| No.4, foundry.. 1190 
At Broomielaw. | No.4,forge.. .. 1180 
Calder—No.1 .. 38 26) Mottled or wiite 117 0 
No.3 .. 212 Thornaby hema- 
At Port das. ce 8 O00 


TREDEGAR—MONMOUTHSHIRE—NO. tin-plate pig iron, 
75s, at works. 


Maryport Hema 01 
Puddled Bar— 
Wates—Rail quality, at works 317 6 to 4 
CLEVELAND, d vered on trucks $17 6to 4 
léin., plate 
quality, per ton oe 40 Oto 0 
Lancasuirg, delivered at Man- 


— oso oo 


MANUFACTURED IRON, 
Ship, Bridge, and Mest Plates— 


f.0.b., per ~ 70 0t0 8 0 0 
Waes—At works, net .. 5 8 00 
Mipp.eEsBroves, in trucks, at 
works .. eo 615 Oto 815 0 
Boiler Plates— 
+ 10 0 3to1010 6 
Lancasuire, to5 cwt.each plate 717 Sto 8 2 6 
SHEFFIELD es 1010 Otoll lo 0 
Bow ine and Low Moor— 
Under 2} cwt. each, up to 
4cwt. percwt. .. Si 
4 cwt. up to 7cwt.and upwards 110 0to 119 9 
STAFFORDSHIRE, per ton 0to1210 9 
MIDDLESBROUGH, free on trucks 715 0 to 915 0 
Gtascow, f.0.b., per ton 70 Oto 810 g 


Angle Iron— 
Bow ine and Low Moor, per 


'‘AFFORDSH: per ton 
STOCKTON .. ee 510 0t0 000 
Round Oak 812 6to18W 

ELAND 517 6to 717 6 
Weise... 6 5 Oto 712 6 
Guascow, f.0.b., per ton 610 0t. 7 0 0 

Iron— 
Low Moor and Bow.ina, per 

STAFFORDSHIRE, per ton 610 Oto 10 0 0 
Rounp Oak 2 6to13 6 
Mer-hant Bars— 

TON .. - 512 7 to 712 6 
WELsH os 515 6 0 0 
LANCASHIRE ee os 515 6 0 0 
LASGOW, f.0.b. .. + 610 0t0 000 
from ware- 

house eo 610 7 0 96 

” Hoops .. 710 Oto 8 0 9 

Nail Rods.—G.ascow, f.0.b., 
eo ee oe - 610 Oto 615 0 
Rails—G.asoow, f.0.b., parton 710 0to 8 0 0 
CLEVELAND oo - 510 0t0. 6 9 0 
Watrs oe 510 Oto 515 0 
Railway Chairs — GLascow 
f.o.b., per ton .. we oe 410 0to 5 0 
Pipes—G.asoow, f.o.b., perton 0 0t. 600 
Sheets—G.ascow (singles), per 
ton oe oo 7 0 Oto7 10 0 
Hoops—Mancuester .. .. 6 5 Oto 610 0 
works— £04 £8.4. 
Ordinary cast rods 17 0 0 0 
Fair average steel 28 0 0t086 0 0 
Sheet, crucible .. ee -- 24 0 Oto 64 0 0 
Sheets, Bessemer 16 0 00022 0 0 
Second-class tool 8 0 O 
Best specialsteels .. .. 50 0 Oto 76 0 0 
Best tool os 52 0 76 0 0 
8 tool .. 76 0 Otoll2 0 0 
es - 510 Oto 710 0 
18 0 Oto1410 0 
Sheffield steel plates .. 14 0 Oto 16 0 0 
Wares—Rails .. ~ 610 0to 615 0 
Bessemer pigiron .. 38 7 6t0 00 0 
MISCELLANEOUS METALS. 
a 
Copper—Chili bars perton 6012 6 to 6017 6 
British cake and ingots .. 64 0 0to66 0 0 
Best selected .. .. 
British sh 
99 0 0t090 5 0 
British blocks, refined - 97 0 0t098 0 0 
Red lead .. a oo - 00 0t0 9 0 0 
White lead oo 00 0t0000 
Spelter—Silesian ee «+ 11 0t0 1512 6 
Zinc—English sheet .. - 1910 0t020 0 0 
hor Bronze—per ton— 
tal XI oo 8 0to1l2 0 0 
Other alloys 120 0 0t0135 0 0 
Nickel, per Ib., zs. 6d. to 3s. 
COAL, COKE, OIL, &c. 
£8. 4. 
Durham, delivered Middles- 
BEES 
Derb 
melting ee 014 0 to 016 0 
Tredegar 00 0 to 612 6 
Wales—Rhondda ., ~ 010 6 to 013 0 


South Yor! At the pits— 
Bran oe eo O11 2 to 01811 
Silkstone, house .. - 010 4 to OM 6 
Conver O77 60 090 
Steam 056 to 060 
Steam, less 2} oo OO O18 
House, atport .. .. 08 9 te 010 8 
Small steam.. 02 8 & 0 8 
Smallhouse.. .. .«. 070 t0 07 
Glasgow—Per ton, f.0.b,— 
Splint... ee ee @ 70 097 6 
South Durham, delivered 
Middlesbrough 040 to 0 0 
Derbyshire— 
Bestatpits.. .. .. 0 8 0 to O11 0 
Conve! ee 0 7 6 .0 0 
Lancashire—W: it 
8 6 to 0 9 
Pemberton 4ft. .. « 0 7/0 to 0 7 6 
Forgecoal .. .. 0 to 0 5 
Oils, tun— 
“a at 4 0 0 5 0 
peseed, brown... 5 0 bs! 
Engl. pale 810 0 ty 0 0 
Petroleum, refined (per gal.) 0 0 0 #0 103 


Tallow,cwt .. .. « 118 0 to 119 6 
* Supplied to railway companies and large works, 


PRICES CURRENT OF TIMBER. 
£ 


8. d. 6. d, 
Teak, load.. ee 1810 0 tol4le 0 
Quebec pine, red... 0 to 450 
yellow .. 850t 600 
pith ., .« 810 0 to 410 0 
Oak ae es 600t 700 
$810 0 to 415 0 
Elm... ee 410 0 to 500 
sh ee «- 8 5 0 to 410 0 
Dantsic & Meml.oak .. .. 8 5 0 to 5 0 0 
ve ° oe » 8 5 0 to 410 0 
» Underidized.. de 8350 8 6 0 
» Swetith ., 0600 to 600 
Wainscot, Figa,log .. 800 to 50" 
Lath, Dantsic, fathom 4 0 0 to 510 0 
St. Putersburg .. .. 510 0 t0 70 0 
Deas, per ‘3, 12ft. by 3 by 9in. :— 
Quebec } ine, Ist + 1600 to% 0 0 
” 910 0 to1610 0 
” 8rd 710 0 to1010 0 
Canada, spruce Ist .. .. 1010 0 tol2 0 0 
8rd and 2nd .. a 2.09 
New Brunswick ee « 610 0 to 810 0 
Archangel ee 06000t 000 
8t. Petersburg... 8 00 00 
Finland .. as 710 6 tolll0 0 
Other Norway.. 600 00 
Battens, all sorts. . es « 610 0 to 810 0 
FLOoRING Bps, 8q. of lin,— 
» White ee 09 6 t 010 0 
Second quality 07 0 to 012 9 
Mahogany, Cuba super. foot. 0 0 5 to 0 0 7 
Mexican, do. ee 0 0 44to 0 0 
Honduras, do. .. 0 0 0 05} 
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TuHroat and dryness, 
tickling and irritation, inducing cough and affect- 
ing the voice. For these symptoms use ae 
Glycerine Jujubes. Glycerine, in these agreeable 
confections, being in proximity to the glands at 
the moment they are excited by the act of suck- 
ing, becomes actively healing. Sold only in 
boxes, 74d. and 1s. 1}d., labelled “‘ James Epps 
and Co., Homceopathic Chemists, London.” A 
letter received: Gentlemen,—it may, 
interest you to know that, after an exten ed 
trial, I have found your Glycerine Jujubes of 
considerable benefit (with or without medical 
treatment) in almost all forms of throat disease. 
They soften and clear the voice. In no case can 
they do any harm.—Yours faithfully, Gornon 
Homes, L.R.C.P.E., Senior Physician to the 
Municipal Throat and Ear Infirmary.”—Apvr. 
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